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Introductory^ Note

THE LITERATUKE OF FARMING
There

Dean Daveuport,

are three classes of farmers," says

of the lUiuois State College of

Agriculture; "one class studies, experiments, originates; another class emulates the success of
the originator, imitates his methods, and in time learns to go to
third has
learn.

first

sources for information

faith in book-learning,' and, misunderstanding success,

little

The whole tendency

the standard of competition

of

modern times

— that

is to

make farming

the third class will

lie

-will

so ditflcult a calling

crowded

to the wall

;

a

neither imitate nor

— so to raise

and be forced into

the poorest lands.
It is for the class that

puts brains into the management of

volume has been published.

The

soil

and plants and animals that

a brief, but sutBcieutly comprehensive, introduction to modern agricultural practice.
posite of the sciences

single

volume

it is

which we

farming

call

quite possible to

and
it

to

is

to read

on

It is possible, further, to give so clear

add thereto such handbook matter and useful information
obtain at the

moment

it is

but in a

;

given farm topic,

an}-

farming under modern conditions as will simplify and illuminate

diflBcult to

This com-

not to be dished up in a single volume

man who wants

the

tell

where he may find the book he wants.
essentials of

this

several articles have been prepared with a single view to giving

an insight into the
all

future reading,

farmer needs, and finds

as every

needed.

In the preparation of the classified bibliographies, the several specialist contributors have been
absolutely uninfluenced by so

much

as the suggestion of

They have

commercial considerations.

treated each book, as regards omission or inclusion, solely on its merits, as those merits appeared
to

them.

In connection with the book-lists

United States Department of Agi'ieulture

D.

may

should be observed that those publications of the
price

is

attached

W^ishington. D.

C".

;

may

be had free of charge

those to

which a

price

is

be ordered from the Superintendent of Documents, Union Building, "Washington,

C, making remittances by

the Secretary, also,
the monthlj'

it

which no

to the Secretary of Agriculture,

on application
attached

to

list

of

may be
new

postal mone}' order or registered letter

obtained

lists

publications,

For the convenience

to date of the free

which

is

— never in

stamps.

From

and priced publications, together with

mailed regularlj- on request.

of those desiring to order

books included

in the lists given,

any except

publications of the United States Department of Agriculture and the Experiment Stations of the
several States will be

supplied at the price named,

Departmental pnMicatioiu

niiiJ tliose nf ilw

liy

Eand, :\lcNally

Ej-pfrinient Stulinns

must

i^

Co.,

Chica.go,

he unlvred ilinct

Department of Agriculture, the Superintendent of Doeumenls. or the Slalion publishing them.
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PRACTICAL FARMING AND GARDENING

Modem

Ideas In Soil Treatment and Tillag^e
By Joseph J. Edgerton, B. S. A.
Instructor in Agricultural Physics, Iowa College of Agriculture

FUNDAMENTAL NOTIONS
Modern farming, from the very nature

of the case, represents

ture from the best agricultural practice of earlier days.

made

is

chiefly along the lines of a

no radical departhat has been

The advance

more thorough un,derstanding

of the principles

underlying successful method of the systemization of agricultural research and harmonizing of results and of the formulation of a body of flexible rules, more or less
easily adaptable to the solution of individual difficulties. We can not get away from
;

;

and the conditions
dependent upon
his own experiments, as formerly, the farmer is now able, through the accumulation
of recorded data of experiments systematically conducted, to profit by the experience
In many cases reference to this fund of accumulated experience will
of others.
present-day
farmer to project his operations on a sure foundation, where
enable the
otherwise he would be compelled to grope his way in the dark and with a great deal
the necessity for experimentation

under which

its

;

for the science

laws operate are ever varying.

is intricate,

But instead

of being

of uncertainty as to the final outcome.

In the modern view, the soil is a laboratory, in which plant food is elaborated,
and in which, under favoring conditions, the physical and chemical processes of
The soil had its origin in the rock masses of the
organic growth are carried on.
earth's surface, from which it was broken down into its present form by the action
of rain, snow, wind, changes of temperature, erosion by rivers and glaciers, the
growth and decomposition of vegetation, the burrowing of various forms of animal
Thus it will be seen that the bulk of the soil is
life, and other similar agencies.
dead plant or
material being organic matter
additional
the
rock,
decomposed
animal tissue, returned to the earth that nourished it, and more or less completely

—
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FUNDAMENTAL NOTIONS
broken down into its chemical conThis organic matter,
stituents.
called humus, is one of the most
important factors to be considei'cd in

the study of

soil

manipu-

lation.

Source of Plant Food —

Plants, like animals, require both

food and

water for their susteThe water is obtained
nance.
Of the food
through the roots.
materials, the carbon and a large
part of the oxygen (which together
constitute a large percentage of the
dry matter of all plants) are, under
the iniiuence of sunlight, taken in

through the leaves in the form of
carbon dioxide,' while the asli or
mineral portion (composed essentially of nitrogen, phosphorus, potassium,

calcium,

sulphur,

iron,

magnesium, and possibly sodium
and chlorine^) is taken up by the
roots from the soil. These mineral
constituents, with the exception of

nitrogen,' are rendered available to

the roots

of

the

plants

by

the

1 This gas exists in the air as a resultant
product of animal respiration and decomposition, and of combustion generally.
2 There are other mineral elements found in
the ash of plants, some of which, such as silica,

are present in large quantities. Their presence,
however, is only incidental, owing to their presence in the soil water. They are not essential to
the welfare of the plant.
3 This element, owing to its great imporand the need of a thorough knowledge of
source and the means by which it may be
increased, as well as the conditions under which
it is lost, will receive especial attention in another place.

tance,

Photosraph of total root of one hill of ooriij showing
depth to "whicn this plant penetrates the soil in its search
(Prof. F. H. King
for moisture and food.
Physics of

Fig.

8.

:

Agriculture.)

its

WHAT GOVERNS

SOIL FERTILITY
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?

gradual decomposition of the rock materials, and their subsequent solution in the
waters.

soil

Thus physical and chemical action in

the soil are constantly transforming j90#«mplant food, and the soil water is transporting the salts thus
prepared to the root hairs of the plant. This food-laden water is passed from cell
to cell of the plant by what is called oamotic pressure,'^ and the excess of water over
what is required for purposes of growth finally is transpired from the leaves of the
plant, leaving the salts behind to enter into the combination of organized tissue.
This brings us to the consideration of the subject of
tial into available

SOIL FERTILITY
Determining Factors — Soil

fertility is dependent upon natural condimanagement, and may be defined as the ability of a soil to
produce in response to a given amount of assistance rendered it in the form of cultiThis term is too commonly used as referring only to the amount of the
vation.
mineral elements a soil may contain in a soluble form. But in reality the quantity

tions

and upon

soil

may contain is only one of several factors that
In fact, it is a factor of rather secondary importance,
because the most plentiful supply of plant food will fail to produce a crop in the
absence of suflBcient moisture to convey it to and through the plant.
of salts or mineral plant food a soil

determine

its

fertility.

The quantity

of soluble salts a soil contains

While but a very small percentage of the

is,

nevertheless, of vital importance.

total plant is

made up

this little is just as necessary to the life of the plant as

of these elements,

though

it comprised the
any one of these elements will insure as complete a failure of plant growth as though they were all absent.
If you plant seeds
in a soil from which one of these essential elements, as potash, has been removed,
there will be but a very feeble gi'owth of two or three leaves to a plant, and this
growth will be accomplished by the aid of the little of this element that nature
has stored in the seed for the purpose of securing its germination and start in life.
Some of these elements need to be present in much larger quantities than others.
Iron, for example, is Just as essential for the life of the plant as is any other
element, but only a comparatively small percentage is necessary.
In order for a soil to be fertile, it is necessary not only that these elements all
be present in a soluble form, but that the quantity be many times greater than the
immediate needs of the crop. This is owing to the fact that (a) the root hairs in

whole.

1

The absence from

Osmosis

is

the

soil of

the term applied to the diffusion of liquids through porous membranes.

SOIL FERTILITY
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into contact with a very, very small part of it ; that (b)
frequently so low that but a small portion of these salts is
taken up thereby and moved into contact with the plant roots and that (c) the
feeding period of the plant covers but a comparatively short space of time.
It has been found by analyzing plants at various stages of development that, of

penetrating the

soil

come

the capillary moisture

is

;

the total mineral plant food taken up by a crop (wheat being used as an example),
75 per cent of it is taken up during the first fifty days of the plant's life (or, in the
Considercase of wheat, by the time it has reached the height of eighteen inches).

be readily understood that not only must tlioso materials be
present in great abundance, but they must also be in readiness for plant use as
This early availability will depend, especially as
early in the season as possible.
regards the nitrogen portion, upon the amount of moisture, air, vegetable mutter,
ing these facts,

and heat there

it will

is

in the soil.

Alkali Spots — A

soil

may

be unproductive, on the other hand, from con-

Thus are produced
Through the presence of an excess
corroded and killed.
Such soils are referred

taining too large a quantity of some of these essential salts.

what are termed

alkali lands, or alkali spots.

of these alkali salts the vegetation

is

and occur mostly in sections having natural or artificial irrigation.
Small alkali patches occur more or less frequently in semi-humid regions where
there is a seepage of water from higher lands.
The soluble salts in these higher
lands, being carried' down by the seepage water and left behind upon its evaporation,
accumulate to an extent that is injurious to vegetation.
Remedy for Alkali Spots There are two forms of alkali the carbonate or "black alkali" and the sulphate or " white alkali." The latter may be
present in much larger quantities than the former without producing injurious
to as alkali soils,

—

—

results.
soil is unproductive from too much black alkali, it may often be corrected
by the application of gypsum or hind plaster, to convert the (.'arbonate into
In irrigated sections it is well to examine the water used, and, if it is
a sulphate.
found to contain considerable quantities of carbonate salts, to use land plaster in

If

the

in part

the irrigation ditches to correct the condition of these salts before reaching the
fields.

In semi-humid climates these spots may often be temporarily remedied by scraping
the immediate surface after a long-continued drought, when the long-continued
evaporation will have concentrated the greater portion of the excess of salts in the
off

surface three or four inches of

soil.

Where

the trouble

is

mild a good application

:

SOUECES OF SOIL NITROOBN
of a coarse barnyard
relief.

manure

well

worked

The permanent remedy, however,

9

into the soil will often afford temporary
is

nnderdrainage.

NITROGEN OF THE SOIL
Outside of the elements of plant food contained in water, the nitrogen of the
the only constituent supplied to the plants through their roots, the source of
which does not lie in the rock fragments, and the supply of which can not be
soil is

increased by improving the facilities for decomposition.

Source — Its

soil

may be

How

source

is

the free nitrogen of the

increased naturally only by drawing

Obtained — Our

upon

air,

this

and the quantity in the
bounteous supply.

ordinary farm crops can not use this nitrogen in

free form, but certain microscopical forms of life that

grow upon the roots

its

of

leguminous plants (such as clover, lucerne [alfalfa], peas, beans, etc.), forming
nodules thereon, have the power of taking this free nitrogen and converting it into
organic nitrogen.
In the subsequent decomposition of this organic matter the
increased supply is made available for the use of succeeding crops. The amount of
nitrogen that may be added to the soil by the growing of a single crop of some
legume is often relatively very large. When the effect upon future crops or the
commercial value of nitrogen as a fertilizer is considered, this collateral benefit
derived from a leguminous crop is often greater than the food value of the crop
itself.'

Except in soils well supplied with nitrogen, in the form ordinarily available, the
leguminous plants will not thrive in the absence of these organisms.
But if the
organisms are present this family of plants will thrive luxuriantly even on soils conIt follows that, while these organisms are parasitic in their
taining little nitrogen.
nature, they are in reality a benefit to the host on which they grow.
This relation
of plants to each other, the growing together for mutual benefit, each obtaining
support from the other, is called symbiosis. Some soils upon which clover ordinarily refuses to thrive, after being inoculated with these germs by the addition of a
sprinkling of soil from an old clover field, will produce clover of the finest kind.

Forms of

Soil Nitrogen

— IS'itrogen exists in the

soil in several distinct

forms, representing the various stages of transition from the free nitrogen of the air
to that

form available for farm

crops.

It piay

1 Crimson clover, -when from 5 to G inches high, has
been found to contain nitrogen to the value of ?01 .94 per
from 12 to 14 inches high, to the value of S34.64

acre;

I

|

be present

per acre; in bloom, S^i7.06 per acre; fully matured, to
the value of $43.36 per acre. (Report of the Superiuteudent of Institutes for Ontario, Can., 1900.)

SOIL FERTILITY
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(a)

As

free nitrogen of the soil air,

forms of microscopic

life

which

is

seized

upon and made

fast

by the

previously described.

(b) As organic or albuminoid nitrogen, the product of these nitrogen-fixing
This
germs, and likewise present in all undecomposed vegetable and animal tissue.
is the only form of soil nitrogen that is not soluble in water, and iience readily

leached out and lost from the
(c)

As ammonia,

soil.

nitrous acid, and nitric acid.

These are transition stages in

the development of the nitrate or available form from the organic or albuminoid

form.
(d)

As

nitrogen

nitrates of lime, magnesia, potash,

nitric acid

and

soda.

This

is

the form in which

used by most farm crops, the nitrates being formed by the union of

is

— lime, magnesia, potash,
— The process of developing nibrates

with one of the bases

Nitrification

broken-down albuminoids

—

found in the soil.
from the decayed and

etc.

termed nitrification, and involves four distinct stages
which certain organisms, under the proper conditions of
temperature, moisture, and air, feed upon the organic or albuminoid nitrogen, throwing oflE ammonia as a waste product. This is a highly volatile product, which, under
improper soil conditions, may escape from the soil and pass off into the air as gas.'
But under the proper conditions the ammonia is absorbed by the soil and the
soil water, and is retained for tlie use of another class of germs which in the
(b) nitrous-acid stage use it in their life processes, throwing off nitrous acid as a
waste product.
Still another class of germs" take up this nitrous
acid and oxidize it into (c) nitric acid, wliicli attacks the bases that
are held in the soil by weaker acids, displacing them and forming
(d) the various nitrate salts. These nitrates are formed only under

The ammonia stage,

(a)

is

:

in

favorable conditions of temperature, moisture, iind air and, on the
other hand, when once f oi med, they may, under subsequent unfavorable conditions, be changed back into
;

1 The pungent odor arising from a rapidlyfermenting manure heap is produced by ammonia that is being formed and is escaping

to the air.

in

Fig. 3. Drawing from photograph showing comparative growth
or peas, rye, flax, oats, wheat, and buckwheat in soil fertile in
all elements of plant food except nitrogen, the peas
thriving
virtue of the presence of nitrogen-fixing bacteria on their
roots. (Prof. F. H. King; Physics
of Agriculture. After

m

P.

Wagner.)

2 These are called "nitre germs" or
"mother of iit-tre." Some idea of the amount
of these nitrate salts that may be developed
underpriiper conditions may be obtained from
a consideration of the fact that formerly the
nitrate of jiotash for the manufacture of gunpowder was obtained from the soil. Thereby
was developed what was termed " nitre farming," in which the soil was manipulated to
get the moat rapid nitrification possible.

SOIL

WATER ESSENTIAL
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forms unavailable to crops, or even be lost from the soil. This brings us to the
consideration of another process, called
This process, as the name implies, is exactly the opposite
Denitriflcatloii
of nitrification.
The soil is full of micro-organisms that require oxygen for their
existence, and their ability to extract it is such that, if the soil becomes so filled with
water as to exclude the air, they will take away that which is combined in the
In the latter case the nitrogen
nitrates, either partially or wholly deoxidizing them.
is set free and may escape entirely from the soil.
:

—

—

of

A soil that has little nitrogen in the availSoils Lacking in Nitrogen
form will give indication of the fact in the yellow, slender, unhealthy condition
the leaves of the vegetation growing upon it.
To the other elements of plant food obtained from the soil, and the best means
maintaining or increasing their quantity, reference will be made under the head

of

"Vegetable Matter

able
of

SOIL
It

as a

Factor of Fertility."

WATER AS AN ELEMENT OF FERTILITY

is the vehicle whereby food, in solution,
and distributed throughout the plants, besides entering

has been seen that water

to the root hairs

the vegetable structure.^

an element of

fertility as

It is therefore as
is

essential

is

conveyed

largely into

%..Jy-:

..„

the mineral plant food.

Many

soils containing a very high percentage of soluble
plant food are a barren waste because of lack of
moisture, and it follows, by the same token,

that any addition of commercial fertilizers to
soils deficient in

plant food will prove ineffec-

tual unless conditions of moisture are
right.

The great semi-desert regions of
our western plains, as well as most,
if not all, similar regions the world
over,
ical

show the presence, upon chemanalysis,

of a large percentage

of soluble plant food,

and numerous
___^__

1 Water comprises from Gl to 91 per centof the
weight of all green crops, the amount varying
with the kind of crop and stage of development.

total

^-„^„,,?3?tfoSre.'tc°ar^itTthos^^^^^^^^
except that the several pots received 1, 2, and 3 fjiams,
respectively, of Chile saltpetre. Comparison shows the
immense importance to such plants of nitric nitrogen,
Physics of Agriculture. After P.
(Prof, F. H. King
Wagner.)
:

SOIL FEKTILITY
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experiments have demonstrated that all that is necessary to make these waste places
fruitful is simply to supply the needed moisture.
But water, on the other hand, must not be too abundant. It must not fill all the
pores of the soil so as to exclude the air, or the land will be rendered unproductive
Plants that will thrive in water will not thrive in a soil
while this condition exists.
in the water culture the water is free to move, and, the
water,
because
saturated with
constant change bringing different parts constantly to the surface and into contact
with the air, a certain amount of this air is absorbed, replacing any that may have

been taken out by the roots whereas, in a soil saturated with water there is not this
opportunity for the air to enter.
hygroscopic, capillary, and free.
Water in soils is of three kinds
The hygroscopic water is present in the form of a film around each soil grain.
Only heat above the boiling point of water will drive
Pressure will not expel it.
;

—

it off.

Capillary water

is

the outer film around the

the interstices, less firmly held than
attraction of the soil,

and capable

of

is

soil grain,

more

or less closely filling

the inner hygroscopic film by the molecular

motion in any direction under

stress of capil-

lary attraction.

Free water

is

that which lies outside the range of control of the molecular attrac-

and moves under the influence
practically excludes oxygen from the soil it occupies.
"water table." The capillary water is the only form of
extent can be made use of by the plants.
tion of the soil grains,

Water Required by Crops — The

amount

of gravity.

This water

Its surface is called the
soil

moisture that to any

of water required in the proc-

very large, the various farm crops requiring to be transpired through their leaves from 300 to 600 tons of water for each ton of dry
ess of plant building is

matter produced.

According to Prof. F. H. King, the results of 138 trials with various farm
grow an average acre, the product of which was 5.987 tons of
dry matter, required 33.10.5 inches of water. The crop requiring the most was oats,
the average yield of this crop being 8.89 tons and water required, 39.53 inches.
crops show that, to

;

Capacity of Soils for Capillary Water — The amount

water that

may be

retained in a given quantity of

of the soil particles, the

amount

soil will

of capillary

depend upon the fineness

of vegetable matter present,' the general physical

1 The effect of veeetaVjle matter upon the capillary capacity of soils will be referred to more fully

I

I

under the huad of " Vegetable Matter as a Factor of
Fertility.''

ARTIFICIAL IRRIGATION

13

condition, the distance above the water table,

and the frequency and amount
H. King has found that under field conditions, and with the
surface only eleven inches above the water table, soils would contain capillary
of rainfall.

Prof. F.

water as follows

:

Clay loam
Clay
Clay and sand
Fine sand _

This,

32.2 per cent.

percent.
per cent.
17. 5 per cent.

.23. 8 to 24.6

:.22 6

when averaged and reduced

to inches,

distributed through the first five feet of

soil.'

Water

is

equal to 31.24 inches of water

—

not all Available to Crops Of this capillary water only from
50 to 75 per cent can be extracted by the crops for their use, owing to the fact that
the roots, while thoroughly permeating the soil, actually come in contact with only
a very small part of

it

ment through the plant

;

and

to the additional fact that,

when

the water move-

for the translocation of materials falls below a certain rate,

growth ceases to take place. Long before this point is reached, growth becomes
very slow and imperfect.
It frequently happens, in the absence of a properly distributed rainfall, that this condition is reached just as the crop is ready to form the
seed or grain.
The result is an average and sometimes large growth of foliage,
but little grain.
Time of Greatest Need By far the largest portion of the water used
This period freby a crop is required from the time of blossoming to maturity.
quently coincides with one of very limited rainfall.

—

IRRIGATION
It

follows from what has been

said that the artificial application of moisture

may often, even in humid climates, be very beneficial to crops, and the farmer of
a humid climate, who is so situated that he can at comparatively small expense
maintain a storage supply of water for such use in time of need, will find this a
In fact, the returns should be greater in proportion to
the amount invested than in arid countries, where all the water must be supplied
in this way.
A little additional water applied just at the right time may be provery profitable investment.

ductive of large results, even in average years.^

A 5-foot column of the same soil would contain
because the water table would be much farther
of it than in the above case.
2 Prof. F. H. King reports the following result of an
experiment conducted with a variety of flint com: On
the irrigated soil, 14.5 tons of dry matter were produced;
while on the same kind of soil, growing the same kind
of corn, not irrigated, but otherwise receiving the same
1

less,

away from part

treatment, there were produced only 4 tons of dry matter per acre.
In an experiment conducted by the writer during a
year wlien the distribution of the rainfall was better
than the average, an application of water equal to 5
per cent of moisture in the first four feet of soil resulted
in increasing the yield of corn from BS to 91.5 bushels
per acre.
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The quantity of water required to irrigate a
To cover one acre of land one inch deep

large.

tract of land

is

seemingly very

will require 3,630 cubic feet of

to carry this depth of water onto 100 acres, in 50 hours, would require
a stream one square foot in cross-section, and flowing at the rate of two feet per

water

;

and

second.

TILLAGE TO CONSERVE MOISTURE
Since the annual rainfall for a given locality, while fairly constant, is irregular
and uncertain as regards its distribution throughout the season, and since irrigation is not generally practicable, it becomes necessary to conserve the soil moisture

These
to make the available supply of capillary water as large as possible.
ends are accomplished by such means as proper tillage, underdrainage, and increasing the supply of humus.
Deep plowing and subsoiling on heavy, close-textured clay soils may loosen
This practice is especially
them up and increase their water-holding capacity.
applicable in climates where the frost does not penetrate to loosen up the subsoil.
Frequent stirring of the surface soil cuts off the capillary connection with the
deeper soil water, and thus prevents its coming to the surface and being evaporated,
besides checking the growth of weeds tliat would absorb moisture needed by the

and

This frequent stining to check evaporation is necessary for the reason that
is allowed to stand for a short time the capillary connection with
the lower ground becomes reSstablished. In case of a rain this reestablishment takes
place very quickly so, to retain the largest possible amount of a given rainfall, it is
crop.

when

the surface

;

stir the surface soil as soon after the rain as it can be done
Tools used for this purpose should be such as will stir all the
surface and pulverize it as thoroughly as possible.

necessary to thorouglily

without puddling.'

The Harrow — If

the surface soil has been previously made very loose, or if
somewliat rough as left by the plow, harrowing, thoroughly done, may develop
a very good mulch.
If, however, the surface has become somewhat firm, as after a
heavy rain, the harrow may increase the loss by evaporation by simply cutting small
it is

furrows and increasing the amount of surface exposed.
The Disk The disk -harrow or cullivator, as well as the surface cultivators

—

^ Very fine-grained soils have a tendency, owing to
the close contact of their particles, to contract upon
themselves at all times. When they become very wet
this tendency is increased. If stirred at the propnstage, an the excess of moisture is leaving, this tendency
is readily overcome.
If, however, this cultivation is
done before a sufficient amount of water has been re-

rnovrd, all imrts of the soil subjected to thr pressure of
the horses' fee-l and thf loojs used will be ciimiirpssed
more, excluding the air and retlueing the cai»illary
capacity- of the suit. These portions, when dry, form
hard I'lods, and this e<'uienting action in soils is termed

still

pu<ldliny.
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with blades running horizontally under the surface, form an excellent mulch.
surface

The

moved and

deposited in a different place and in a finely
pulverized condition, thus cutting off the capillary connection very completely.
is

practically all

Effectiveness of the Soil Mulcli —

Professor King found that a .3-inch
mulch, as against no mulch, conserved from evaporation during a period of 100
days on a black marsh soil 3.928 inches of water on sandy loam, 3.009 inches and
on virgin clay loam, 13.458 inches.
The same investigator found that during a 100-day period
Deptli of Miilcli
a 3-inch mulch conserved 0.181 inches more water than a 2-inch mulch, and the
2-inch mulch conserved 0.11 inches more than a 1-inch mulch when stirred in the
same manner twice a week.
Frequency of Cultivation Professor King also found that a 3-inch
mulch, when stirred twice a week, conserved 0.323 inches more water than when
stirred once a week, and that stirring once a week conserved 0.586 inches more than
stirring only once in two weeks.
The necessity for frequent cultivation will depend, however, upon the condition
Dry weather immediately following
of the weather and the character of the soil.
soil

;

;

—

—

the stirring

On

makes the mulch more

a close-grained

lish capillary

soil,

connection

effective

and more

lasting.

as clay, the particles tend to

much more

draw together and

quickly than on a coarser, looser

soil,

reestab-

or a soil

Hence, the former will require more frequent
maintain
an equally good condition of mulch.
stirring than the latter in order to
plowing
may affect the quantity of moismanner
of
The
time
and
Plowing
Ground plowed late in the fall and left in the rough
ture available for a given crop.
will catch and hold the snows and rains, and will contain a larger amount of moisture

well supplied with vegetable matter.

—

On

is to be put into a
by plowing as early
as possible after the spring crop has been removed, to save what would otherwise be
evaporated through the growth of weeds and other vegetation. Spring plowing,
for the greatest saving of moisture, should be done as early as the soil is in fit condition.
When the frost leaves the ground, capillary connection between the lower
soil and the surface is very complete, and the warm, dry winds that are apt to occur at

the next spring than similar soil left unplowed.

fall

land that

crop, moisture will be conserved for the starting of that crop

time of year frequently cause a rapid evaporation of moisture. At this season
a loss of 28.2 tons of water per acre per day for seven consecutive days has been
Eor the same reason, land that has been plowed in the fall should be
observed.
gone over with the disk-harrow or other effective tool as early in the spring as the
this

:

;
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condition of the

same way,

also,

soil will

In the
permit, for the purpose of developing a mulch.
may be checked on iinplowed land, where there is more

evaporation

than can be plowed in good season.
For the conservation of moisture, plowing at any time of year (^x('i'])L lato in
<i round freshly
tlio fall should be followed immediately by thorough harrowing.
of

it

plowed, unless very mellow, will allow the air to circulate more or k'ss freely
throughout the greater portion of its depth. Such ii condition, owing to the large
of surface exposed, affords an opportunity for veiy rapid evaporation, and
allowed to go uncorrected, in a dry time, may so reduce th(^ water content of the
plowed portion that seeds can not germinate. The writer knows of one instance
where there was no rain from the time of plowing in the spring until late in the

amount
if

summer, and land that was plowed and
so dry that the corn,

when

left for

some time

witliout harrowing

planted, did not germinate until the

while other tracts in the same locality which were not allowed to

autumn

lie

became
rains

over night, or

even during the noon hour, without harrowing, and were kept well cultivatcMl afterward, were by this difference in treatment enabled to produce a fair crop nf corn.
The Roller This implement is used mainly for the pui-pose of firming tlie
Through this reestablishplowed soil, to bring the particles into closer contact.
ment of capillary connection with the deeper soil, the water may be drawn up from
the lower levels into the seed-bed, to aid in the germination of the seeds and starting
the young plants. When the roller is used it should be followed by some implement

—

that will stir the immediate surface into a dry dust mulch, in order to prevent this
water,

when drawn up, from reaching

the Surface and escaping by evaporation.

Level culture will conserve the moisture better than ridged cultivation, there
being less surface exposed for evaporation. 1'here is quite a iirevalent notion that
ridged cultivation will increase the yield of potatoes, bixt experiments do not bear it
Late ridging, after the potatoes are set on, may be of some benelit in protectout.
ing the tubers from the sun.

UNDERDRAINING TO CONSERVE MOISTURE
The lowering of the water table by underdrainage, on lands whei'e it remains a
considerable portion of the time nearer to the surface than four feet, will increase
the amount of water available to plants in two ways
(a)

(b)
(a)

By increasing the supply of capillary water.
By permitting a greater root development.
Capillary Supply The removal of the

—

free water

from a

soil

removes,
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to a great extent, the

tendency of fine-grained soils to
contract into a puddled condition, also allowing the
various aggregations of particles to become broken up

and separated, and the soil to become more free and
open generally. In this way the amount of capillary
water that a cubic foot of the

soil will retain is greatly

This more open condition of soil allows
a free passage of water through it in all directions,
and enables a much larger proportion of a dashing
Tain to enter it instead of running ofE the surface. It
increased.

also enables

the surface to more quickly get in readi-

ness for cultivation after a rain, so that a

be developed, to prevent that which
being lost by evaporation.
(b)

is

mulch may

taken in from

Root Development — The

root

sys-

do not, as many suppose, confine
themselves to the few inches of soil at the surface,
unless compelled to do so by a saturated soil or other
impassable barrier. There are few of our farm crops
but will penetrate to a depth of four feet if the soil is
tems of farm

crojos

in proper condition.

Where the

soil is free

there will be a

much

and open to a good depth
and better developed

larger

root system, with corresponding increase of capacity
for absorbing

This last

and

carryiaig moisture to the plant.

a most important factor, as

it frequently
happens, where the water table stands high during
the early part of the season, that there is so small a
is

development of roots that, when the plant reaches
the stage of most rapid development and most rapid
transpiration of moisture, the roots will not be able
to take in water fast enough to supply the needs of
growth, even with a comparative abundance of water
present in the soil.^
1 It is

in a dry

due to this tact that crops thrive and develop so much better
if preceded by a moderately dry spring than when pre-

summer

ceded by a wet one.
2

5.
Photograph showing root development of oats. (Prof. F. H.
King Physics of Agriculture.)

Fig.

:
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HUMUS AS A CONSERVER OP MOISTURE
The supply

of

humus/

as a factor in controlling the capillary supply of mois-

presence (a) produces a more porous condition of soil, (b) prevents the soil particles from drawing together in a puddled
condition, (c) increases the actual capillary capacity, and (d) tends to prevent the
solidifying of the surface, thus serving to check evaporation in the absence of culture, can not be too highly valued.

tivation,

and making necessary

Its

less cultivation to

maintain a good mulch.

AIR AS AN ELEMENT OF FERTILITY
As we have seen, air is necessary in the soil to supply oxygen for the development of the nitrogenous plant food, and in its absence, though only temporary, this
plant food, once developed,

from the
Air

is

may be reduced

into

also

lost

needed for the processes of decomposition and other chemical action

that develop the various forms of plant food.

farm crops

will

not germinate.

If after

A soil may also be too open
A very coarse, gravelly soil

Without

air in the soil,

germination the

cease to grow, will get yellow and sickly, and,
will die.

an unavailable form, or even

soil.

if

air

the seeds of

be excluded, they will

this condition continues long

and admit

enough,

of a greater circulation of air than

best.
land into which a large amount of coarse
manure has been plowed or a piece of poorly plowed laud left without any further
treatment, may in this way be subject to a loss of moisture by internal evaporation.
The supply of air in the soil may be modified by (a) tillage, (b) kind of vegetation grown, (c) underdrainage, and (d) the addition of vegetable matter.
(a) Ventilation by Tillage
Almost all the different processes of tillage
produce a change of air at the time, and also afEect the movement of soil air for
some time to come. Plowing a hard, compact soil breaks it up and admits a freer
entrance and circulation of air, whereas, the plowing in of vegetable matter on soils
that are too loose and open will result in a beneficial restraint upon this movement.
is

;

;

—

Subsoiling will increase the air

movement

in the deeper

Harrowing may check the entrance and escape

soil.

on fresh-plowed land where
ventilation is excessive, or facilitate the aeration of lands that have lain without
stirring until a crust has formed over the surface.
Disking and stirring with the
various forms of cultivators give more thorough aeration to the seed-bed.
Rolling, by closing up the pores to some extent, usually results in a lessened
of air

1 The influence ot humus on moisture will be discussed, wore in detajl under the head of
''Vegetable
scfauio Matter
jim,i.Lt=i
as a Factor of Fertihty," page 23.

IMPOETANCE OF SOIL WAEMTH
amount

of air

movement

in the

soil,
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and, on soils that are too open, will be beneficial

for this purpose.
(b)

Ventilation by Vegetation

— The

growth of any kind of vegetends to draw air in to take its
place.
The decomposition of the roots of deep-feeding plants leaves openings that
admit of a greater aeration of the deeper soil.
,

tation,

by drawing the moisture out of the

soil,

Ventilation by Underdrainage

(c)

—

Underdrainage modifies the
the free water that would otherwise
exclude the air.
(2) By loosening up the soil and giving greater freedom of
movement. (3) The water in passing from the soil into the drain will tend to
draw the air into the soil to fill the space it has occupied.

amount

(d)

of air in the soil: (1)

By removing

Ventilation by Addition of

Humus —

Vegetable matter, added
manure, stubble, weeds, sod, and other green
crops, plowed under, will have the effect of making a close, heavy soil more open,
and of binding together those that are too thoroughly aerated.

form

to the soil in the

of barnyard

TEMPEKATUKE AS AFFECTING FEKTILITY
A

proper

temperature

an indispensable factor of a high degree of fertility.
if the temperature is too low germination and growth will not take place.
Corn, for example, requires a soil temperature
of 60° to 65° Fahr. during a portion of the day, for satisfactory germination.
If

No

matter

the

soil is so

make

soil

how

is

perfect the other conditions,

cold as to allow only slow and feeble germination the crop can never
the growth and development that it would under the same after-conditions,

but with a good, vigorous start.
A certain degree of warmth is required also for the various chemical changes
incident to the decomposition and development of plant food.
This is especially
true of the nitrogenous plant food.
The nitrifying germs do not thrive below a
temperature of 55° Pahr., and do not attain their most rapid growth and elaboration of nitrates until the soil temperature gets well up toward 100° Fahr.
The temperature of the soil also afEects the rate of plant-feeding. As we have
seen,^ the water and plant food of the soil are supplied to the plant by osmotic

and this, as well as the capillary movement of the soil water, is to a
marked degree affected by the temperature. If the soil temperature falls below a
certain point, this action may become so feeble as to allow the plants to wilt when
there is au abundance of water present in the soil.
pressure,

1

See page

7,

footnote.
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Poor Stands of Grain

are often caused, not by poor seed, as supposed,

but because the seed was placed in a soil too cold for germination. The above confield
sideration, coupled with the facts that the soil temperatures, under average
the
for
45°
Fahr.
above
conditions, between latitudes 40° and 45°, will not average
bulk
the
require
plants
that
58°
and
Fahr. for the month of May,
month of April, or
very
of their nitrogenous food during the early stages of growth,' emphasizes
the
early
in
especially
soil,
of
the
temperature
the
increasing
strongly the need of
spring.

Conditions Affecting Soil Temperature — These

follows

:

Color of

(a)

soil, (b)

ness of surface, (d) tilth,

(e)

of vegetable matter being

—

topography of surface,

wetness of

soil, (f)

(c)

conditions are as

smoothness and compact-

rate of evaporation,

and

(g)

amount

decomposed therein.

A dark-colored surface will absorb and pass on to the
Color of Soil
deeper soil more heat from the sun than will a light-colored one, the difference
(a)

ranging from 1° to 3° Fahr."
A south slope will receive the sun's rays more nearly verti(b) TopoCtRAPhy
cally than will a level field hence a given cross-section of heat rays will be spread
over less surface of soil than on a level surface, or one sloping away from the sun.
Professor King found that a stifE red clay soil, sloping 18° to the south, had a tem-

—

;

perature of 70.3°, 68.1°, and 66.4° Fahr. for the

first,

second, and third foet in

depth, as compared with 67.3°, 65.4°, and 63.6° for the same kind of

corresponding depths on a level surface.

soil

and the

—

A rough, uneven surface, owing
Smoothness and Compactness
surface
exposed,
will
radiate
back into the atmosphere a
amount
of
greater
(c)

to the
largei-

roughness is due to
a cloddy condition this loss is aggravated, since the poor connection between the
A
clods and the underlying soil prevents the heat being conducted downward.
firm, compact soil will conduct the heat into the deeper soil much more readily
portion of the heat received than will an even surface.

than one that
(d)

is

Tillage

very loose and open.

— It

vation, especially

while the total

If the

if

follows

from what has just been said that thorough

deep, hinders the conduction of heat to the deeper

amount

of heat stored in the soil

may be

soil.

culti-

But

lessened on this account,

the temperature of the cultivated portion
tion.

^

This
See page

is

'.I,

is very miicli increased by this concentraone of the chief advantages to be gained by a thorough and ea,rly

footnote.

1

I

-

A

liffht-colored soil

by the addition

may be made

of vegetable matter.

matei-ialty darker
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preparation of the seed-bed.
Tillage also favors a more rapid decomposition of the
organio matter in the soil, which action produces hoat.
Thorough preparation
further increases the temperature of the seed-bed by removing any
excess of moisture that may exist, and by cliecking evaporation from the surface.

Wetness of the Soil— A wet soil is colder than a similar soil when dry,
(1) The various chemical changes which produce heat are taking
place less rapidly.
("2) It requires a greater amount of heat to raise the temperature of a pound of wet soil through any given number of degrees than to efiect an
equal increase of temperature in the same weight of dry soil.
The specific heat of
water is mncli greater than that of soils. To raise tlie temperature of water a given
number of degrees rc([uires nearly ten times as much heat as for sand, weights
being equal in both cases. The matter of removing all excess of moisture is there(o)

for

two reasons:

from this standpoint. For the same reason the manner of
removing should be by underdrainage rather than by evaporation.
(f) Evaporation
This process has a marked cooling effect upon the soil, as
much heat being required to evaporate a pound of water from the surface of the
soil as would raise through several degrees the temperature of a cubic foot of average
fore very important,

—

Professor

soil.

King

against undrained

records a difference in temperature, in favor of drained as
great as l-^..i° Fahr. on a cloudy day, and states that the

soil, as

due mainly to difference in rate of evaporation.
of Vegetable JLvtter
The decay of vegetable matter in the soil
increases its temperature (1) by making it darker colored, so that more of the sun's
heat will be absorbed, ("2) liy lessening evaporation of water trom the surface, and
(3) by reason of heat produced in the process of decomposition.'
difference

is

(g) I'Iffeot

—

MECHANICAL STRUCTURE AND
The

size of the soil particles,

ITS

RELATION TO FERTILITY

and their mechanical

relation to one another,

not the least of the factors that determine the value of a
crops.

is

the production of

from the coarse grains of sand down
can be seen only by the aid of a powerful microscope.

Soil grains vary in size

fine that they

soil for

to particles so

The

the particles, the larger the amount of soil-grain surface in a cubic foot of

smaller

soil.

A soil

given average size contains practically ten times as much surface
as one whose particles are ten times as large. The amount of surface, other things
being equal, determines the rate of solution of the mineral plant food.
witli particles of a

1 Everyone is familiar witli tin* g:eneration of heat in
the fermenting manure heap, and with the u.^^e of manm'e to develop heat in hotbeds. The same result follows

3

I

|

proportionally upon the deuomposition of
matter everywhere,

all

organic
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The amount

of surface also affects the

the form of a film around the soil grains.

amount of moisture that may bo held in
The amount of surface also is a measure

amount of feeding ground allotted to the plant roots growing in tlie soil. A
column of soil one foot square and four feet in depth (to which dc)ith the roots of
most of our farm crops penetrate), whose particles liavc an aveni^o diameter of .01
of an inch, would expose a surface of .34 of an acre, while one whose particles averaged .001 of an inch would have a soil-grain surface area of 3.4 acres. The size of
the soil particles very materially affects the amount of pore space in a soil, as well as
of the

the size of the pores.

amount

Tlie larger the particles, the larger the pores, but the smaller

'
and a greatly lessened proportion of this
space will consist of pores small enough to hold water, or to draw it from the deeper

the aggregate

soil

of pore space

;

by capillary attraction.

from the foregoing that, generally speaking, the finer the soil the
more capillary water it will retain, and the greater will be its power to draw water
from supplies deep down in the earth.
It is possible, however, for both water
movement and water capacity to be lessened by an extreme fineness of soil grains.
It follows

In the case of an extremely fine clay soil the particles may be so drawn together
by their attraction for each other, rendering the interspaces extremely fine, as to
permit only a comparatively small amount of water to enter these various aggregations.
An extremely fine-grained soil, with its consequent fine i)ore spa(^es, is
unfavorable to thorough aeration neither does it allow the roots i)ro]ier freedom in
penetrating and exploring the feeding ground.
Any tendency toward a puddled
;

condition in these soils is apt to affect the uniformity of development of the root
systems, and in the case of tuberous crops, as potatoes, or root crops, such as sugar
beets, may materially affect the condition and quality of the crop.

How

when

the

Certain Physical Defects

may be Kemcdied — (a)

Tillage

proper condition will break up the contracted condition and
increase the aeration and capillary capacity of the surface portion of very fine
soils.
(b) Freezing expands these soils, forcing the particles ai)art.
Its- beneficial
effects on a stiff clay soil can hardly be estimated, especially if not
eonnteraeted by
heavy rains after tlie frost goes out. The thoroughness with which thi^ frost
does
this work can not be duplicated by the use of any tool or combination
of tools.
(c) Underdrainagc, to prevent the free water remaining in
the soil, is a great
factor in preventing its contraction.
soil is in

^

Is

iTheammmtofporeHnuc^iiiacubicfootofsoilthttl,

I

unoccupied, or occup.ei only by air or water, varies

|

from a HtU,. in„.v than one-thir.l in tin- , ••is,, of a ili.,.
gravel (o over one-halt In some of theVest c?ay «oils!

^
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The growth

(d)

of grasses whose roots will thoroughly fill the upper soil, and
whose larger roots penetrate the deeper soil, is an important aid in
loosening up and expanding these soils. The decaying roots and other vegetable
of the legumes,

matter,

if sufficient

in quantity, will effectually prevent their contraction into a

puddled condition, will render them constantly more loose and open, will make them
much more easily cultivated, and, in fact,
will improve them in every way.
Decaying
vegetable matter also tends to bind together

those soils that are too coarse and whose
pores are too large, increasiug their water-

holding capacity and decreasing evaporation
therefrom.

A'EGETABLE MATTER AS
A FACTOR OF FERTILITY
Lands continuously cultivated gradually
diminish in productive capacity. The growth
of

any kind

of vegetation, as

we have

seen,

takes up a certain amount of various mineral

The discovery of
elements from the soil.
and of the additional one that these

this fact,

several substances are necessary elements of

plant food, naturally led to the conclusion
that the loss in productive capacity must be

due to the diminished supply

of mineral

plant food, and that any successful effort to
maintain or increase the fertility of a soil

must

lie

in the direction of replacing these

elements by

artificial

means.

The table ^ on the following page shows
how much of each of the three elements
most readily lost from the soil is removed
therefrom in the production of various crops.
1 In

some

of the States

more than

pended aimually for commercial

$6,000,000 is exfertilizers in an effort

to increase the productiveness of the land.

Fig.

6.

Photograph showing root development of
(Prof. F. H. King Physics

medium red clover.

:

of Agriculture.)

2 Adapted from publications of the United States
DepartUK nt of Agriculture.

.
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Fertilizing Constituents

Removed fkom

8011.

KIND OF CROP.
Alfalfa, dry

,

green
Barley, grain only
Beans, kernels only.
Beets, red, roots only _
_
yellow fodder, roots only
"
sugar (whole plant, to produce one ton roots)

Buckwheat, dry hay
green, in blossom.

Cabbage
Carrots
Clover, Alsike dry

green
crimson, dry
green
red,
"

_

_

dry
green

white, dry
_
_
green.
_
_
Corn, field (kernels and cobs)
_ _
fodder, dry (with ears)
_
_
"
sweet (whole plant, to produce one ton husked ears)

Cotton (to produce 100 lbs. lint)
Cow-pea, di-y whole plant
green
Flax (to pi-oduce 100 lbs. fiber)
Hemp (to produce 100 lbs. clean fiber)
Hops, leaves and stems
.-.
Kentucky blue grass
Lettuce leaves
Millet, dry
._
green
Oats, hay, in bloom
" green fodder
_
"
grain only
Onions
Parsnips

_

,

Peas,
"
"

_

_..

_
_
_

my, in bloom
green
seed only

_

Potatoes, Irish, tubers
sweet, roots

Pumpkins, whole

fruit

unhuUed grain only
Rye, grain only
Kice,

Sugar cane, leaves and tops removed
Timothy hay
Tobacco (to produce one ton leaf)
Tomatoes, fruit
Turnips, roots
_
Wheat, winter (to produce one ton gi-ain)

^

m^ (Jiven Quantities of Certain Crops

HUMUS THE PEIME ESSENTIAL
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soils have their origin in the rock masses of the earth, and what has been developed
from a given material may continue to be developed therefrom under like conditions; under improved conditions the rate of its development may be accelerated.
If there were no means of replacing these elements from the foundation soil, the
estimates that have so commonly been made as to the number of years a given
soil might be expected to produce a certain crop, based upon the amount of plant
food in the soil as shown by chemical analysis, and the quantity taken up by an
average growth of this crop, would be entirely erroneous.
This method of calculation takes no account of leaching, wliich in humid or semihumid climates is very great, there being leached out of an average soil by the
percolating waters from five to seven pounds of plant food for every pound taken
up by the crop.
It is also a decided error to refer to the sale of so many pounds of plant food,
contained in grain, as the only, or even the greatest, evil resulting from the continued
production of grain crops and their sale from the land.
Even if the whole crop
were returned to the soil, there would be replaced only 15 to 20 per cent of the
mineral plant food that has been given up by the soil during the production of

that crop.

As the rock fragments are decomposed and dissolved, a part is taken up by the
we see, a much larger part is carried away by the percolating waters

plants, and, as

down, to go through the process of rock formation, and
perhaps at some future day to repeat the process now going on.
It may still be asked, what causes the reduction in fertility, if not the reduction
of the amount of soluble plant food ?
The answer is, a lessening of that element in the soil which not only afEects, but
very lai'gely controls, all the factors of fertility heretofore discussed, namely, humus.
on Mineral Plant Food The supply of vegeEffect of
table matter in the soil not only improves the mechanical condition thereof as
regards the decay of the rock fragments, but the heat generated by its decomto the sea, to be again laid

—

Humus

position

and the humic

acid supplied therefrom are

among

the most potent agents

in rendering soluble the mineral plant food.

following experiment is given to show the efEect of vegetable matter in
decomposing and rendering soluble the inert mineral matters of the soil. It also
illustrates the loss of this soluble plant food from a soil, aside from what is taken
up by the crop, as the soil was kept bare. Two boxes were filled with soil identi-

The

cally the same, except that to one

was added 20 per cent of

its

weight in cow
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These boxes were treated exactly alike for twelve months, the soil
At the end of this jaeriod an analysis showed an
increase of 30 per cent in the soluble plant food of the soil to which manure was
added, after making allowance for what was contained in the manure, while that
which received no manure showed a loss in soluble plant food of 4.36 per cent.
According to a series of experiments that have been carried on for a number of
years at the Minnesota Experiment Station, continuous grain-cropping where (a) no

manure.

•

receiving an occasional stirring.

manure was applied resulted

humus

ip the reduction of the

content of the

soil at

But where (b) a rotation was
practiced that had clover for one of its factors, and had the second-growth clover
plowed under as green manure, there was at the end of the first complete rotation
not only no decrease, but a very decided increase, in the amount of humus in the
soil.
The amount of soluble plant food was very greatly reduced in the first case,
the rate of 1,500 to 1,800 pounds an acre per annum.

while in the latter there was a decided increase.

This, too, in spite of the fact

that the rotation lands had in consequence thereof produced larger crops which

had

consequently removed more plant food from the soil. The increase in yield was five
bushels of wheat and twenty bushels of corn to the acre.
The more abundant the vegetable matter in the soil, the more rapid will be its
It is found also that the amount of soluble plant food is
oxidation and reduction.
reduced much more rapidly than is the humus content, the change in this latter
showing itself very quickly in its efEect upon the mechanical condition of a soil, and
consequently upon the decomposition of its particles.
Professor Snyder has done quite extensive work in the way of collecting and analyzing soils that have been cropped in various ways also of soils that have not been
He finds that a native prairie soil contains about twice as much
cropped at all.
vegetable matter, and three to five times as much of the more important elements of
plant food in a soluble form, as adjacent soils that have been continuously cropped
with grain for fifteen or twenty years, while many farms that have been under cultivation for much longer periods, but which have been allowed to produce an occasional crop of timothy and clover (receiving now and then a dressing of manure),
remain in a condition almost equal to that of the native soils.
One particular
;

may be

Of two adjoining farms, both under cultivation for thirtymanure, has
produced wheat, corn, oats and timothy, and clover in rotation, and shows no
apparent decline in fertility.
The other has grown grain continuously without
receiving any manure or vegetable matter in any form.
During the first few years
instance

five years,

and

cited.

originally alike, one has received frequent dressings of
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but during the past few years the yields have been very
It is estimated that the producing power of this piece
of land has been reduced 68 per cent.
A neighboring farm that has been under
cultivation for forty-two years, and has received a systematic rotation, with a dressing of manure, every five years, at the rate of ten tons per acre, is in even better
condition than the one first mentioned.
raised,

low, especially in dry years.

Effect of Huiuiis

on Moisture of

—

It has been found that a
Soils
about 30 per cent more moisture than one that has
been continuously grain-cropped for fifteen or twenty years.
Some samples of soil taken in 1899, to a depth of four and one-half feet, showed
the following relation to each other in percentage of moisture and total volatile
matter.
The samples were taken on the same day on land that was almost level,
being taken from adjoining plots, which had produced the same kind of a crop,
and had had the same kind of cultivation and treatment throughout the season.

native prairie

The

soil will retain

results are averages for the four

SAMPLE.

and one-half

feet in depth.
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soon after the stirring takes place,

may cause almost an entire suspension of air
movement. The presence of a good supply of vegetable matter will maintain a
constant open condition on any well-drained soil under almost any conditions of
rainfall.
The growth and decomposition of somewhat fleshy roots, as of clover
and alfalfa, open up passageways for the air into the deeper soil. On soils that
are too coarse and open, vegetable matter, by increasing the amount of water held
and binding the particles together, also by partially filling some of the larger interspaces, tends to hold in check the excessive air

movement

of

such

soils

and thus

to

lessen internal evaporation.

Influence on Soil Temperature
ature of a

soil is

—

As we have observed, the temperVegetable matter affects temperature
darker in color, and enabling it to absorb more of the sun's

a very important factor.

by making the soil
(b) by lessening evaporation, which is a cooling process
(c) by enabling the
soil to get rid of its surplus water by percolation, so that the same amount of heat
will raise the temperature of the soil to a higher degree
(d) by its decomposition,
and by furnishing conditions more favorable for the action of the countless germs
in the soil, and for the more rapid decomposition of the mineral matters.
Almost
all of these processes of decomposition generate more or less heat.
Methods of Increasing the
Content of Soils As previously stated, the production of a cultivated crop on an average soil will result in
the loss from that soil of from 1,500 to 1,800 pounds of humus per acre, which in
some manner must be replaced if the fertility of the soil is to be maintained. There
(a) By the application of manure, (b)
are three ways in which this may be done
by proper rotation of crops, and (o) by a combination of the first two.
From what has been said it is but a logical
(a) Application op Maitueb
deduction that the sale of the roughage from the farm, or the burning of the straw,
is far worse for the fertility of that farm than is the sale of the, grain portion of the
crop, inasmuch as the greater portion of the vegetable fiber of a crop is contained
(a)

heat

;

;

;

Humus

—

:

—

in the fodder portion.

If

lands are to produce grain or other cultivated crops

continuously, and to be maintained solely by the application of manure, they will
require a dressing of at least fifteen tons of well-rotted manure every five years,
This
or as may sometimes give better results, a dressing of three tons each year.

should be thoroughly worked into the soil.
The time of application should be governed by the crop that is to follow. Moreover, unless manure is jilowed in soon after being drawn, the condition and topog-

raphy

of the surface will

have a great deal of influence upon the

loss that

may

:
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some time on a stiff clay, with an
unplowed surface, especially if rolling, or on rolling ground when frozen, may be
subjected to heavy loss by the action of rains leaching through it and carrying
portions of it away in the surface drainage.
(b) Proper Eotation
This means not only that various crops shall be
grown, but that the variation shall be such as to allow the ground to be covered a
occur.

Manure spread and allowed

to lie for

—

portion of the time with crops, perennial in their nature, that do not require cultivation, so that they may be left to occupy the ground long enough for their roots
It has been clearly
demonstrated that such a system may result, not
only in maintaining the supply of vegetable matter
in a soil, but in increasing it, while at the same
time, larger crops are being produced.
As regards the crops adapted for this purpose
Some of the leguminous plants should be used in
the rotation, as they will not only increase the sujiply
of nitrogen, but, their roots being large and penetrating deeply, they will open up and add humus to
the deeper soil.
Some of the grasses that develop a
good sod, as timothy, blue grass, or orchard grass,
should also have an occasional place in the system, as
their roots permeate all parts of the soil most eompletely and greatly improve its mechanical condition,
especially as regards the upper portion, or that which
forms the seed-bed.
(c) COMBIN^ING ROTATIOIT WITH APPLICATIONS
OF Manure
A combination of the two methods
just described is much better than either one alone.
The application of manure can not well be made
to reach the subsoil with its physical eifects, and,
on the other hand, the soil may be improved much

to thoroughly ramify the soil.

—

more rapidly by the addition
rotation alone.

Also,

centage of grain crops
9.
Photograph showlntj how underdrainagemay be rendered iueffeutive during a wet season by lack

Fig.

of

humus

in the soil.

(Edgerton.)

if

may

without injury to the land,

of

manure than by

so desired, a larger per-

if

ei\ter into tlie rotation

the rotation

mented with an occasional dressing

f

is

siipple-

manure.

U

BENEFITS OF STOCK-RAISING

MIXED FARMING
The

way

surest

to

improve the

fertility of a piece

to employ such a
mixture of stock and grain-growing that practically
all the grain and I'oughage that is raised on the farm
will be consumed thereon.
If no stock is kept, the

of land, or even to maintain

it, is

only incentive for rotation

the improvement of the

soil,

and consequently

is

it is

If there is a considerable

too apt to be neglected.

amount

ing of grasses and clover has for

its

of stock the grow-

additional purpose

the supplying of pasture and hay for the animals.

In the latter case, also, the manure, a large part of
is siwe to be lacking in exclusive grain-grow-

which

ing, is a consideration of value.

The kind

of stock used

such a

is

of

minor importance

combination of classes
as to utilize the "roughness" for either food or bedding. It is very much better to have the straw worked
into manure by utilizing it for bedding than to let it
so long as it

is

class or

rot in the stack.

Bedding should be used

freely

enough with

all

animals to absorb all the liquid, as there is often more
plant food voided in the urine than in the solid exFurthermore, the liquid portion of the
crement.
excrement is in such condition as to be very readily

transformed into available plant food and thus to give
quick returns for its application.
There is a difference, however, in the concentration and mechanical division of the excrement from
the different classes of animals which renders the

immediate

effects

of

their

application

decidedly

For example: The application of one
different.
manure will produce much greater imsheep
ton of
than the same amount of the manure
results
mediate
in concentration making it
difference
the
cattle,
of

somewhat richer

(it

has a considerably less percentage

Fig.

10.

Photograph of corn

g:ron'-

same level and only 100
from that shown in Fi^. 9, on
land having the same underdraining on the
feet

age, hut with a larger quantity of
vegetable matter in the soil. (Edgerton.)
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of water), and the difference in mechanical division making its content of plant
food more readily available and so increasing its immediate effect upon the soil.

—

Commercial

The term "commercial fertilvs. Natural Fertilizers
used here, is intended to apply in its entirety only to those fertilizers
made by grinding up various kinds of rock material that contain a high percentage
of one or more of the essential elements of plant food.
Those having an animal or
izers," as

vegetable origin (like tankage from slaughter-houses, the guanos, etc.) have a value,
as heretofore explained, aside

Owing

from the actual plant food contained.
combine to produce a given

to the multiplicity of causes that usually

effect in the agricultural world, it

very commonly hapfjens that

first

conclusions as

to the cause of a given result cover but a small portion of the actual field.
It

was but natural, in the present

case, that

inasmuch

as the percentage of

soluble plant food in a soil decreases as the yield of crops decreases, the soil's con-

tent of soluble plant food should at

have been considered the sole controlling
from such a basis would be an
attempt to maintain or increase the productiveness of the soil by adding to it some
material containing these essential elements in large quantity. Hence, there has
grown up an immense industry, based on this theory, and more or less patronized
by all the older sections of the country. Most of the Eastern States spend annually
millions of dollars in an effort to increase the productiveness of their soils by this
method. That some benefit is often derived from such application there is no
doubt, and in favorable seasons and under certain conditions the effect may even
be very marked. The outcome, however, is very uncertain, owing to the fact that
such an application, as a rule, affects only the one factor of fertility, namely, the supply of mineral plant food.
The moisture capacity, temperature, aeration, etc., are
factor in crop production.

unaffected thereby.
in yield,

and the

The

first

logical procedure

produces no increase
sometimes worth no more than has been expended on

It follows that very often this application

total crop is

commercial fertilizers for its production.
The mineral plant food contained in these fertilizers is only partially soluble,
and those who have been using them for years have discovered that by mixing them
with manure and maintaining proper conditions for fermentation these materials
will be rendered much more soluble.
It is only reasonable to suppose that a similar
action would produce a similar effect when applied to the same materials already
in the soil.
This we have seen to be the actual result as evidenced by experiment.
Therefore,

when we remember

that the

soil

contains an abundance of these

ECONOMY
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necessary mineral elements, in one form or another, and
that the conditions necessary for their rapid transformation into available
form are also the conditions most
favoring the other factors of fertility, we can only conclude
that millions of dollars
are annually being wasted.
In fact, money spent in this way is very often worse
than wasted, because if the proper methods were pursued, the
farmer would not
only save that expense but enjoy a much larger yield of
crop and an improved
condition of soil for years to come. When a man buys such fertihzer
he is spending money for a commodity which he already possesses in greater
abundance than
he can ever hope to utilize.

In short, it is poor business policy to buy what you can grow or develop
yourself
without any expense, especially token by so doing you are increasing your
gross
returns and permanently improving the condition of your lands in other ways.

An extensive series of experiments with the various commercial fertilizers and
barnyard manure conducted by the Michigan Agricultural College furnishes a good
illustration. 1
This report covers nine separate sets of experiments, conducted, one
at the college and one in each of eight different counties.
The crops used were corn, potatoes, beans, and sugar beets. A statement of
the condition of the lands used is lacking in most of the cases, but those described
are spoken of as having been severely and injuriously cropped.
These results do
not show much benefit to have been derived by the use of commercial fertilizers
over no fertilizers at all, whereas, the increase in yields of plots fertilized with
manure over those

fertilized with

commercial fertilizer was very marked, and in some
This, too, in the face of the fact that in some cases, at least,
was applied in a coarse and unrotted condition, a procedure that would

cases almost double.

the manure

not, by any means, give the best possible results for that year.
Many similar cases might be given, but this example is sufficient to

show the
immediate effects produced by manure, and it very frequently happens, in the application of manure, especially if it is not well rotted before being applied, that much
greater benefits will be derived therefrom in the second and third years after application than in the first, and the effect may continue to be noticed for years.
An idea of the immediate benefits that may be derived from the growing of leguminous crops upon the land may be obtained from the following examples
Prof. J. F. Duggar reports an experiment in which the plowing under of a
crop of cow-pea vines, after the peas had been harvested, gave an increase in yield
of 350 per cent of wheat, 300 per cent of oats, and an increase in seed-cotton worth
:

1 Bulletin 181,

Micliigau Agricultural Experiment Station.

.

)
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(at 6|c.) 116.50 to $17.40 to

In an experiment

the acre.
the

at

Wyoming

Station,

a tract of land of uniform
condition and quality was
divided, and one-half seeded
to

and allowed to remain in

The

alfalfa for five years.

other half

produced each

year a crop of grain or potatoes.

At

the end of the five

the whole

years

was

plot

plowed, prepared, and each
half

same

planted to the

crop.

The

increase in yield

from the alfalfa land over
that from the land that had
been continuously cropped
with cultivated crops,
figured at the local
prices,
acre.

^^•hen

market

was equal to $10 per
This was figuring the

crop from the two sections to
Photograph showing beneficial effects upon the soil of growing
leguminous crops, alfalfa being used in tliis experiment. The two
larger samples of oats and wheat were grown upon alfalfa land, the
two smaller ones upon land that had been continuously in some grain
or cultivated crop. (Prof. B. C. Buflum, Bulletin 44, Wyoming Experiment Station.

Fig.

11.

be of equal quality, whereas,
as a matter of

fact,

there

was considerable difference
in quality in favor of

alfalfa land.

Where

the

plants are enabled to go right along with a normal and vigorous

development they can elaborate and store up in their seeds a larger amount of
material, and plumper, heavier seed will result than where the plants are less
thrifty, or where their development is cut off by a sudden shortage in moisture
supply or other cause.
In the above case oats from the alfalfa land weighed fortvthree pounds to the bushel.^

1 The legal weight
and Idaho)

of oats in the various States ranges

between

20

pounds (Maryland) and

36

pounds (Oregon

:
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AMENDMENTS

There may occur, either from improper treatment or from unfavorable natural
may be greatly ameliorated by the application of
certain mineral ingredients as corrective agents.
As we have seen, lands that have
become unproductive through too great an accumulation of carbonate salts (black
alkali) may be greatly improved by an application of gypsum to change these salts
into the sulphate (white alkali) form, which is less injurious.
Close, heavy soils,
or even lighter soils, under improper conditions may become sour.
In such cases
an application of lime will be found of great value. From twenty to seventy-five
conditions, soil conditions that

may be

applied, according to the severity of the case.
A direct application
sometimes injurious to certain crops, so that the safer plan will be to
make any such applications the fall before the land is to be put into crop. Lime
may also perform a very valuable service in improving the texture of very fine heavy
clays, by flocculating^ the minute particles and thus rendering such soils more free
and open for the entrance of air, the movement of moisture, and the penetration of

bushels

of lime is

roots.

UNDERDRAINAGE
WHAT TILE DRAINAGE DOES
In what has gone before,

many of

the various

amendments

soil

effected by proper

We may now

drainage have been indicated in their connection.

summarize these

benefits
It

has been shown that air (the most important components of which are nitromust be present in the soil,

gen, oxygen, and a small proportion of carbon dioxide)

being essential to the germination of seeds, to tbe growth of plants, to the activities of the nitrifying bacteria, to the life of the parasites of the legumens, and to
Free water
the chemical changes that set free mineral plant food in the soil.
excludes air, and the mischief, as has been seen, does not end with the simple
cessation of the processes mentioned; for the denitrifying bacteria, deprived by
excess of water of the oxygen they require, extract the needful element from the
nitrates, so locking

up

or even setting free available nitrogen.

Underdrainage Aerates the
making

possible such improvement,

by free water
1 This

making the

;

(b)

by admitting plants

term refers to the gathering together of the
somewhat coarser.

soil

Soil

so as to

—

By improving

(a)

admit

air to spaces

to a deeper

soil

texture, or

formerly occupied

growth and providing

fine particles into

livable

groups or clusters, and has the

effect of

;

UNDEEDEAINAGE

36

all of which aid in ventilation
by permitting the flocculation of the clay subsoil and by lessening its tendency
to contract upon itself
(d) by the agency of the lines of tile themselves, into which
soil air is forced by barometric high pressure or expansion due to rising temperature, and from which the plant roots derive fresh air when barometric low pressure
or fall in temperature produces a partial vacuum in the soil.
We have also observed that plants can not
Effect on Soil Moisture
properly develop without an adequate supply of capillary moisture.
In the underdrained field the reservoir of capillary water has been increased surface washing
and leaching are both reduced, owing to the greater capacity of this reservoir to
handle the rainfall a heavier rainfall
may be received without making the
surface soil too wet for proper cultivation.
By no means of least importance

conditions for earthworms and burrowing animals,
(c)

;

—

;

;

is

the fact that the larger root develop-

ment, that is stimulated by underdrainage, enables the plant to absorb a given

amount

of water with a

much

centage of moisture present in

—

Effect
A warm

less pertlie soil.

on Soil Temperature
soil,

as

we have

learned,

is

Un-

also of the greatest importance.

derdrainage aids greatly in the producwarmer condition of soil (a)

tion of a

:

By removing

the surplus moisture by
percolation instead of evaporation ; (b)

by decreasing the amount of surplus
water in the soil, and thus enabling a
given amount of heat to warm a larger
amount of soil (c) by enabling the soil
;

in the early spring to absorb a larger pro-

warm rains (such rainfall
containing a very large amount of latent
portion of the

heat); and (d) by improving the condiFiG. 13. Photograph showing shallow rooting of corn in
iindraiued soil. (Frot.F.tl. King:
of
B Physics
u
J Agriculy
ture.)

tions for decomposition and Various
i
chemical actions which produce heat.
•

i

j.*

i

•

i

^

t
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—

on Alkali Lands It has also been pointed out that an excess of
(forming alkali lauds) may be fatal to the growth of vegetation.
Underdrainage is the only practical, permanent remedy for such conditions.
Effect

salts

WHEN DRAINAGE
The kind

IS

BENEFICIAL

of lands that need underdraining are
(a) Flat lands with basins, or
where surface drainage is very poor ; (b) comparatively flat lands,*if of large area,
that receive the surface drainage from higher ground
(c) low-lying lands that are
;
:

kept too wet by the natural underground seepage from the surrounding higher
(d) flat lands, of considerable extent, having fair surface drainage
but
underlaid near the surface with thick beds of close, impervious clay
(e) hillsides
where there is an outcropping of water-bearing strata (f ) lands that are subject to

lands

;

;

;

inundation, especially

if

of a

somewhat

fine texture, or if surface drainage is not

(g) lands requiring excessive irrigation for special crops, as rice
(h) alkali lands.

first class

;

:

and

All lands in which the surface of the free water remains for any considerable
length of time nearer the surface of the ground than three feet will be benefited
by underdrainage. This may be determined by digging a hole with a spade or post
auger, in which the water will stand on a level with that in the surrounding

Location

HOW TO DRAIN LAND
of Ditches — The getting of a proper outlet
•

consideration in locating a
structed as possible

;

drain.

any obstruction

farther back, for the water

and

tile

is

at

is

soil.

of course the first

The outlet should be as free and unobthe mouth will tend to fill up the drain

carrying more or less sediment almost

all

the time,

checked the sediment will be deposited. It must be so located
that there will be a continuous rise in the line of tile from this point to the source,
else there will be a stoppage from the same cause.
In draining level land that is not affected by seepage from higher lands the
drain should in a general way follow the lower land. The exceptions occur where
there is so little difference in altitude between the outlet and some of the lower
portions of the field to be drained that the tile can not be placed far enough below
the surface in the lower portion to insure its remaining undisturbed or where, to
reach some low point in the field at a given altitude, it becomes necessary to cut
across and shorten the distance of the main line as much as possible.
Wet sloughs or draws that have a fair slope of surface are usually wet because
if

the flow

is

;
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of seepage water
this is cut off.

from the higher ground on either

So, in a wide draw, the best plan

is

side,

to

and

will

be dry ground

if

up either
Where the draw is

run a line of

tile

side to catch this water as it comes from the higher ground.
narrow, one line up the center will usually answer every purpose.

In draining any piece of land the conditions should be carefully studied, and the
actual source of the water that is causing the trouble should be determined. Level
lands that are 'wet because of seepage from higher ground will usually be more
thoroughly dried by running one line of tile along the outcrop (several feet, it
may be, above the main body of wet land), to catch this water as it comes out
and prevent it getting into the other soil, than by a whole network of underdrains

The
it once gets in.
made wet from the outcrop

distributed through the level land to remove the water after

same principle applies

to

boggy

hillsides

and

all

lands

of a water-bearing stratum.'
The mistake has very frequently been made, in
attempting to drain such places, of putting the tile on the lower side to catch the
water after it has passed through the other soil and has done more or less damage,
instead of on the upper side, to catch it before it gets into the adjoining territory.

In determining the location of a system of tile drains on level land a level
should be used, as the eye, measuring as it does by comparison with surrounding
objects, can not be depended upon to tell which are the lowest and highest points.

—

Depth of Drain Except where the outlet is such as to necessitate a
shallower ditch in order to maintain a proper fall, tile should always be placed four
feet below the surface,
(a)

To

obtain, as

field for root

(b)
(c)

and

for the following reasons

we have

:

seen, a large reservoir for capillary water

and a larger

development.

To enable a given line of tile to drain a larger area.^
To enable the excess of water to get away more quickly

after a heavy rain.
mistaken idea that a shallow-laid tile will carry off the surplus water more
quickly after a rain than a deeper one.
Aside from the fact that the deeper-laid
tile develops a larger reservoir, into which this surplus water can sink many
hundred times as fast as it can get into any tile, the water will find its way through
the soil to the deeper tile faster than to the shallower one, by reason of the steeper
incline of the surface of the free water that may be developed. The water reaching
It is a

1 This water-bearing stratum may be a layer of
sand or gravel, or any other porous substance, with a
layer of clay or other less porous substance beneath.
2 The surface of the free water does not extend
from the tile on a level, but owing to the friction and the

attraction of the soil particles, which hinder its flow, it
recedes on an incline so that a tile 4 feet in depth will
draw the water from a distance at least one-third
greater than one 3 feet in depth.
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tile may also be forced into the deeper tile faster than into the shallower one,
by reason of the greater pressure developed by the greater depth, or head of water.
Establishing tlie Grade and Cutting the Ditch In some sec-

the

—

tions tiling consists largely in the drainage of sloughs or other lands that liave a
good full all the way from soui-ce to outlet. In such districts a careful man of

good judgment may do a good job without using a level especially if lie have running water for a guide. Such cases are, however, comparatively rare. The lii'at step
;

in establishing the gi-ade
outlet,

and the difference

is

spective ditch at the source.

the

number

hundred

of

hundred

feet of ditch.

to

determine the distance between the source and the
between the outlet and the bottom of the pro-

in altitude

The amount

of this difEerence in altitude, divided by

amount of fall for each
made uniform all the way, unless

feet in length of ditch, will give the

The

fall

or grade should be

the conditions are such as to bring the steeper grade at the lower end of the drain.
If the steeper grade be at the upper end of the line, sediment will be deposited
in the lower portion of the drain, wlicre the water runs less swiftly. If the topog-

raphy of the area to be drained is such as to necessitate a steeper grade in the
upper portion, then a silt basin should be constructed at the point where the
change in grade is to be made, for the purpose of collecting the sediment brought
down by the swift-running water and preventing its getting into the lower portion.
This basin should extend two or three feet below the line of tile, and should be
occasionally cleaned, as the sediment gathers.
A fall of two inches for every one hundred feet should be secured where possible.
In the draining of flat lands this will very often be impossible, and in such cases the
greatest care must be taken to have the line of tile true to a line of u.niform grade.
It is sometimes necessary to lay drains on such lands with a fall of less Ihan one-half
In such cases a little inaccuracy in the workmanship,
inch to the hundred feet.
that woxrld leave the bottom of the ditch a half-inch too high at any point, would
leave no fall for a hundred feet, would reduce the capacity of the tile, and might in
For the laying of drains under these conditions
time cause a complete stoppage.
an experienced and careful man or crew should be secured, and even then the work
should be carefully supervised and inspected. The bottom of the ditcli should be
scraped to an exact grade, as bringing the tile to grade by filling under loose dirt in
the low places will cause the tile to get out of shape through tlie settling of the loose
Perhaps the best method of obtaining an accurate grade to the bottom of the
dirt.
ditch

is

by means of a

line stretched above

100 feet along the line of ditch.

and attached

to stakes set every 50 or

Care must be taken that the line

is

parallel with
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then, that the measuring rod be set
accurately at the point indicating the depth of ditch
below the line, and the ditch carefully measured all

the desired grade

;

the way.

The ditch should not be made wider than will just
give room to work conveniently. Anything more is a
waste of energy in removing the dirt and in filling the
ditch. The ditch should be narrowed down with the

spading so that at the bottom it is little wider than
The bottom should be left rounded by the
use of a cleaning scoop of convexity similar to that of
the tile, to aid in keeping the tile in its proper place.
last

the

A

tile.

ditch unnecessarily wide at the bottom

is

liable to

be misplaced in the filling.
Laterals should enter the main at a higher level
than the bottom of the main, unless the same sized

cause the

tile is

tile to

used for both and there

may be brought

in

above the bottom.

on top

is

good

fall.

They

of the main, or at the side,

Many

makers now make conand laterals. If these are
altitude of lateral and main
tile

nections for joining mains

used the difference in
ditch should equal one-half the difference in diameter
For example, in joining a 3-inch lateral
of tile used.
to a 5-ineh main, the bottom of lateral ditch should
be one inch above bottom of main.

Laying of Tile — The

first

thing to look to in

this connection is the character of the tile.

They

should be smooth, strong, well shaped, and with good,
well-fitting ends.
A porous tile is not essential, as but little water enters the drain
in this way. They should also be well and uniformly burned so as to be of uniform
diameter and thickness of rim. If they are not uniform in this respect they may
be sorted, putting the hard-bnrned ones together and at the upper end of the system, or using them for laterals, as they are smaller.
The tile should be laid in
perfect alignment, crowded

up

as tightly

prevent sediment entering at the joints.
tile hook on the end of a long pole.

and made to

The

laying

is

fit

as snugly as possible, to

usually done by

means

of a

COST OF TILE DRAINAGE
Filling the Ditch
few inches of

— After

the line of

tile
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has been carefully inspected a

by hand to hold the
in place, after which the remainder of the filling may be done with horses
attached to a plow by means of a long doubletree, that will enable one horse to walk
on either side of the ditch.
dirt (clay, if possible) should be carefully filled in

tile

Frequency of Drains — The
on

level land will

depend upon

:

(a)

distance apart that drains should be placed

The

the water must pass in order to reach the

character of the subsoil through which

whether fine and close or open (b)
below the surface, the deeper drain drawing water from a greater
distance than the shallower one (c) the frequency of overflow or of rains sufficiently
heavy to produce percolation.
It is seldom necessary to place drains nearer than
100 feet, and in open, alluvial soils, 200 feet will usually suffice if the tile is laid four
feet deep.
On such lands a system may be put in in such a way that other laterals
may be inserted later, if those first put in are found too far apart. This will avoid
the possibility of needless expense in putting in more lines than are needed.
A tile should be sufficiently large to carry away the surplus
Size of Tile
But any size greater than is necessary to
water as fast as it can get to and into it.
do this is not only an unnecessary expense, but in many cases does not make so good
a drain.
The theory held by some that a large tile is less liable than a small one
the depth of the

tile,

;

tile

;

—

with sediment, is not correct. With a given amount of water passing, the larger the tile the more readily will the sediment be deposited, because the
water, being spread out over a greater surface, will be more shallow and run much
more slowly. After this deposition has once begun the tendency is greatly increased.
A 3-inch tile is the best size for laterals or any single lines of not more than half a

to

become

filled

mile in length and having a good
determining the amount of water a

fall.

The

fall is, of course, a large factor in

tile will carry.

Larger

sizes

should be used for

An 8-inch tile,
the main drain," varying according to the amount drained into it.
carry
the surplus
sufficient
to
with a fall of two or more inches for every 100 feet is
to the
according
varies
tile
of
a
capacity
water from 80 acres of land. The carrying
proportionately
is
which
friction
of
influence
square of its diametei-, except for the
greater in the smaller sizes.

—

of Tree Roots Any living trees should be avoided with
trees killed at once, lest they enter the tile and choke it up.
the
or
else
lines of tile,
poplar, elm, and soft maple should never be left nearer
willow,
the
trees
as
Such

Keep Clear

than 75

feet.

Cost of Tiling

— This

is

a question that can be determined for each case
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only by the conditions affecting the same.

The

cost of digging the ditch will

depend upon the average depth, the size of the tile to be laid, the character of the
soil,^ and by the amount of fall, making a greater or less amount of care necessary
in getting the liae of tile true and even.
The cost of tile will also vary somewhat with different seasons and with the
distance to a good tile factory.
The writer has paid all the way from $9 to $13
a thousand for .3-inch tile, and from 30 to 35 cents per rod for cutting a 4-foot
ditch, laying the tile and filling in sufficient dirt to hold the tile securely in place.
Most modern tile are made 13 inches in length and siiteen of them will lay one rod.

ROADS AND ROAD MAKING
The condition

of the roadways of

any

largely determines the value of its property.

whether in city or country,
good road is essential, not only for

locality,

A

pleasurable driving, but also for the marketing of the various products of the farm.

In sections having very poor roads it frequently happens that the farmers are
unable to take advantage of the favorable changes in the market, owing to inability
to haul their crops whenever they desire.

The

moving farm products and supplies

on all our country
"good-roads" districts the
average is only about eight cents
a difference which in the aggregate amounts to
more than the entire annual expenditures of the National Government. Wliereas,
one-twelfth of the farm value of the agricultural products of the United States
would be sufficient to pay for hauling over good roads to shipping points, the cost
of hauling over roads as they are is equal to one-quarter of the farm value.
The
destruction of perishable products for want of access to markets, the failure to
reach markets when prices are at a maximum, and the enforced idleness of men
and draft animals during seasons of impassable roads, constitute a "bad-road tax"
upon the industry of the nation generally and upon that of the farmer directly.
cost of

averages,''

roads, twenty-five cents per ton per mile, while in the

—

EARTH KOADS
There are various systems of road construction, but for many years to come the
tlie roads in many parts of the country will continue to be constructed entirely of earth, owing to the difficulty' of obtaining other material.
The

greater portion of

1 Whether friable and easy to dig, or hard and
stony, also whether or not there are sand patches that
arc liable to give trouble by caving.

I

1

2 According to calculations made by the' United
States Department of Agriculture,
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earth road, however, by the use of proper methods of construction and of maintenance afterward, may be made into a very passable road for all seasons of the year.
As the construction should be the same whether an all-earth road is the end sought,
or whether

it is to be finished by surfacing a part or all of it with stone or gravel,
the construction of the "dirt road " will be first considered.

—

Drainage The first essential of a good road, regardless of the surfacing material used, is
thorough surface and underdrainage, either natural or artificial. No stone surface will keep its
place for any length of time if it has a soft, spongy foundation.
There should be surface drains where necessary, to carry off the surface water quickly and
not allow it to stand and soak into the road.
If there is not good natural underdrainage, tile should be laid.
This should have a free outlet
and as much fall as possible.
In most cases one line under the center of the road will be more effective than two lines run
on either side of the road, as the former gives a greater depth of drained soil where it is most
needed.

Where
less of the

possible, the tile should

amount

be laid four feet below the natural level of the ground, regard-

of grading that has been done.

through a springy place in such a way that the water comes in from both
tile on each side of the road
If it is on a hillside and water comes out directly under the roadbed, these lines, or branches
therefrom, should be carried under the road in such a manner as to catch this seepage.
If the road passes such a place on the lower side, so that water tends to enter the roadbed only
from one side, the tile should be placed on that side in such manner as to catch the water before it
enters the road, instead of, as sometimes placed, on the lower side to catch it after it has passed
through the road and done the mischief.
A 3-inch tile with a good fall will be large enough to carry the water for a half-mile of road,
except in very wet places or where the surface drainage is not good. "Where it is necessaiy to put
in longer lines larger sizes of tile will be necessary in the lower part of the course.
Owino- to the difficulty of securing outlets in many localities it may often be of mutual advantage for the road supervisors to join with the farmers and drain the road and adjacent farm lands in
If the road passes

sides, it is

usually best to put a line of

one system.

—

Establishing the Grades The steeper grades in the road should be lessened as much
maybe. The extent to which this should be carried, from an economical standpoint, will depend
upon the quality of the roadbed. It will be of no special advantage to be able to haul very large
loads over the main portion of the road if there are a few places over which these loads can not be
as

drawn.

Forming the Roadbed — The roadbed should be made

with

a strip of grass 3 feet

wide on each

side,

making 23

of

to 24 feet

medium

width; 16 or 18

feet,

between the surface drains,

is

usually satisfactory.
The surface should be graded to a proper convexity by the use of a road machine, or by other
means where a road machine can not be used. The surface should Ijave sufficient slope to carry off
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ruts
the -water quickly, but not enough to cause washing, or to cause vehicles to slide or cut deep
road of
on the lower side by reason of the weight of the load being thrown largely on that side.
the width mentioned should be about 6 inches higher in the center than at the margins.
The surface should be thoroughly harrowed to get it even and smooth and then well rolled with

A

This will put the surface in shape not only for convenient traveling but also for
quick surface drainage, preventing the water from entering the road to soften it up.
Surfacing— In some localities where the soil is a gravelly loam, excellent roads may be
maintained without the use of any other material. In most sections, however, they may be very
greatly improved by surfacing with rock or gravel.
a heavy roller.

MACADAM ROADS
Where a road is required to support a large amount of heavy
should be done on the macadam plan, which is as follows

traffic

:

the surfacing
«

to allow it to become thoroughly settled.
be surfaced, is left a shoulder of earth, of a height
equal to the desired thickness of the made surface, to hold it in place.
Over the roadbed is then spread a 3 or 4-inch layer of crushed rock of as nearly unifonn size as
possible. This layer is thoroughly rolled and then evenly covered with enough finely crushed rock
to fill the interspaces between the larger rock, into which it is worked by thorough wetting and

Prepare the roadbed a year in advance,
On each side of the portion of road that

if possible,

is to

rolling.

Then another

layer

is

applied In like manner,

making

a very solid road surface. 8 or 9 inches

thick.

The

layer of rock should be evenly spread, so there will be no tendency to bunches and hollows.

used should be heavy and of suflBcient diameter so that it will not push the stone in front
The rolling should begin at the outer edges and continue toward the center, and
should be repeated until the surface is thoroughly hard and smooth.

The

roller

of

in the least.

it

COMBINATION EARTH AND STONE ROAD
is less heavy traffic a much cheaper form of construction than the
and one that gives very good satisfaction, is that which employs stone
for one-half and earth for the other.
The one track is sufficient for the heavy
loads, and may, in times when the dirt surface is soft, carry all the traffic.

Where

there

all-stone road,

GRAVEL, ROADS
In many sections there are beds of gravel that may be used Avith very good
where traffic is not lieavy. The best results are
obtained by screening the gravel and using the same methods in its application as

results for the surfacing of roads

in the construction of the stone road.

Crushing the gravel

will very

much increase

its

value for this work, as

it is

usually
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rounded

as not to bind nearly so well as the

of the application

may depend somewhat upon
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more angular forms. The thickness
the amount of traffic.

SANDY ROADS
A

saiuly country sometimes presents a difficult problem in roadmaking,
to the almost complete absence of binding properties in the sand when' dry

owing
and to

the readiness with which

it parts with its moisture.
Sand, when containing the necessary amount of moisture to bind it together,
forms a very good road, and with this principle in mind it may be readily understood that the most practical treatment of such roads will be along the line of
increasing their water-holding capacity.
Clay, where it can be obtained, if applied to the surface in proper quantity,
will supply this deficiency in the best and most permanent form.
Straw, sawdust,
and any other form of vegetable matter will increase the moisture-holding capacity
of such roads, but the rapid decay of these substances renders their frequent renewal

necessary.
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Field Crops: Their Adaptations and Economic
Relations, with Specific Cultural Directions
By Joseph J. Edgerton, B. S. A.
Instructor in Agricultural Physics, Iowa College of Agriculture
111

the great plan of nature everything has a place.
Each class of animate
some office that it can fill better than can be done by any other class.
only when these yarions component parts find their proper places that the

objects has
It is

A

work together harmoniously for their development.
plant,
for example, the ancestors of which for countless generations have lived in arid or
semi-arid regions, has become adapted to those climatic conditions and will not
forces of nature will

develop naturally in a moist climate. Accordingly, it does not follow, merely
because a certain plant will produce valuable crops in one locality, that it is the

grow under all conditions. What are valuable plants in some localweeds in others.
One of the problems of the agriculturist, therefore, is to find those plants suited
to his needs that are best adapted to his conditions of climate and soil.

best plant to
ities are

GRAIN CROPS
CORN'
Corn

is

native to a tropical climate, and hence

warm atmosphere.
being extended.

is

favored by a

By cultivation and selection its range
Where it can be successfully grown it is

the major part of the ration for

all

farm animals.

The

warm

and a
growth is
well calculated to form
soil

of successful

color of the grain has little

do with its feeding value.
The composition of any variety of corn may be changed by selection and breedIn the Xorth, where
ing, thus developing breeds of corn adapted to specific uses.
should
planted,
and
farther
south, for early
varieties
be
seasons are short, early
crop.
But
where
the
season is of
portion
of
the
comprise
a
may
feeding, they
to

1 For notes on the selection of seed corn, see page
Copyright, 1902, by Rand, McNally & Co.

76.
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sufficient length to allow the larger, later varieties to

produce

much

mature, they will usually

the greater yield.

About one-half the food value of the average corn crop is contained in the
fodder portion, hence, leaving the fodder to staml in the field is a great waste.
The best point in a rotation at which to apply manure is just previous to the
corn crojo, as the application of manure just before a crop of small grain is liable to
cause lodging.

Culture — If

stir thoroughljs preferably with a disk-harrow, as
condition to conserve the moisture and warm up the seedbed. This will give the weed seed in the seed-bed an opportunity to germinate, mi that by a
couple more diskings at proper intervals, the wced.s may be very largely got out of the way before
planting.
Thus the after cultivation of the crop will l)e materially simplified. If the land be not

land has been fall-plowed,

early in the spring as the soil

is in fit

fall-plowed, the plowing should, as a rule, be done us early in the spring as practicable and the

surface prepared as though the crop were to be jilanted at once, the weeds being killed as they

same as in tlie case of the fall plowing.
Spring vs. Fall, Plowing
As to which is the better, spring or fall plowing, much will
depend upon conditions. Much ma}^ often be gained by plowing a piece of ground early in the
fall, to turn under a crop of weeds before they ripen their seed.
Sod, or manure that is somewhat
coarse, has more time to decompose and get in proper condition for the coming cro,! if turned
under in the fall. Fall plowing, by exposing certain insects that have buried themselves in the
appear, the

—

soil for

the winter, will often cause

especially of

heavy clay

throughout the summer

soils,
;

llieir

destruction.

properly treated,

will

make

may

On

the other hand, early spring plowing,

better conserve the moisture of the deeper soil

possible the absorption of a larger portion of a dashing rain;

in cases of continued, excessive rainfall will allow the excess of water to ]iercolate

and

away more

keep the soil more open and imrous for the admission and circulation of air.
Planting should not be done too early; but it maj- be safely done earlier in a dry spring than

readily;

will

a wet one, as the soil will warm up earlier.
Corn, as has been observed, is native to a tropical climate, and if put in the ground before it
is thoroughly warmed up is very apt to germinate slowly and poorly.
The result will be a very

uneven crop, many of the plants getting a weakly start and never recovering. The writer has
seen early-planted corn overtaken and passed, before the season of cultivation was over, by corn
planted two weeks later, on no better soil, but where the seed-bed had been put in proper condition early in the spring.

Plant in
the land
is

is

hills

from 43

rich or poor.

to be practiced

Tillage

it is

— Where

to 48 inches apart

On new

and from two

clean ground drilling

may

to three grains in a hill,

according as
give a lai-yer yield, but unless hoeing

usually better to plant so as to cultivate in lioth directions.
the soil has been put in pr(i|)er condition and the weeds

all

killed before-

hand, the harrow and weeder, used at the right time, will give all the cultivation necessary, except
in wet seasons, until the corn gets a good start.
The weeder may often be used to advantage to
run crosswise after the first plowing Used at the right time it may lie just as effective as another

plowing, and can be done a great deal faster.

KAFIE-CORA', SOY BEANS
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On ground
become

solid,

keep the

soil

the season

is

which, for lack of vcgc'table matter or for any other reason, tends to contract and
deep tillage, becoming shallower toward the last, should be practiced in order to
properly loosened up and ai'rated. On light, loose soils, shallow tillage throughout

preferable, as

The argument
in

tlie

season,

is

it

eonserxes more moisture.

against root pruning by deep cultivation,

not well founded, as a

little

e.vceiit

where done in excess or late
harm and may often do

root pruning usually does no

great good.

The

cultivation of the corn crop should not cease because the corn has

plow with the straddle-row

Very frequently conditions

cultivator.

become too

large to

are such as to develop, after

weeds which, if left, will absorb moisture and nutriment that
should go to making corn. Or, a rain maj- destroy the dust mulch and establish capillary connection with the surface, causing loss of moisture by evaporation. This later cultivation is best
accomplished by means of one horse attached to a garden cultivator that stirs only the surface, and
that may be adjusted in width to conform to the width between the rows. For the conservation
of moisture, level culture is better than ridging, as it exposes less surface for evaporation; heavy
ridging ma}' in some cases help the corn to stand against a storm, though it is doubtful if this
this point is reached, a crop of

effect is often appreciable.

The grain from

KAFIR-COKN

this crop is

similar in composition to dent corn, the percentage

As would be expected from
hardly equal to that of corn, although experiments indicate that there is no great difference. Its virtue as a grain crop lies in
its ability to thrive and produce a fair yield in regions so dry that corn can not be
of fat being a little less

the foregoing,

its

and

of starch a little greater.

feeding value

is

successfully grown.

The fodder

portion of this crop

is

somewhat superior in feeding value

to corn

fodder.

Culture — Preparation

of seed-bed

and cultivation should be the same

as for corn.

SOY BEANS
Soy beans are a highly nitrogenous crop belonging to that group of plants
which gather free nitrogen from the air by means of bacteria growing upon their
The beans are a very valuable feed when ground and used in conroots (Fig. 1-i).
junction with corn or other starchy food, having an equal value for this purpose
with linseed and cotton-seed meal. In experiments made at the Kansas Experiment
saving of 30
Station the addition of soy bean meal to corn or kafir-corn effected a
gain
on hogs.
of
pounds
produce
100
to
necessary
per cent in the amount of food
soil.'
the
beneficial
to
highly
are
soy-beans
crop
valuable
Aside from producing a
1 AccordiDK to the Kansas Experiment Station,
Bulletins? the^yield of all crops is increased where
they follow soy beans, wheat showing in large fields an

|

|

increase of five bushels per acre over that
beans,
adjoining land that had not been

m

grown on
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This crop also
dry, hot climate.

adapted to a

is

—

Culture Preparation of soil should
the
be the same as for the preceding crops,
for
and
preparation
thorough
for
necessity
being
a warm seed-hed in which to plant
even more urgent in the case of soy beans.
Furthermore, in order to get the best results
in crop and the greatest enrichment of soil
It is

usually necessary, on ground where
not been grown, to inoculate

this crop has

the soil with the root germs peculiar to this
species of plant. This is effected by sow-

ing with the seed dry soil from some field
where soy beans have grown and developed
tubercles.
If grown for the beans north
'

of latitude 41°, a sandy

loam or

soil rich

in vegetable matter should be selected, as
on a cold soil they may not mature in time
to escape injury

by

frost.

For

this

same

reason seed should not be used that has
been grown farther south.
Sow in drills 26 to 30 inches apart and
2 to 3 inches apart in the row.

ough

cultivation, letting the

time get an advantage.
Sugar beet machinery
Fig. 14. Photograph showing nodules formed by nitrogenfixing bacteria on roots of soy beans grown the second
season on the same soil. Both A and B, two-thirds
natural size. (Prof. H. Gannan, Bulletin 98, Kentucky
Agricultural Experiment Station.)

Give thorat no

weeds
is

very well

adapted to the planting and cultivation of
this crop, four rows being planted at once
and two rows cultivated at once when
desired.

COW-PEAS
The cow-pea

another tropical plant of the nitrogen-gathering family and, like
While called a pea, it belongs properly to the
rich in protein.

is

the preceding,

is

beain family.

It is

a vigorous-growing, deep-rooted plant, especially adapted to

the improvement of old and
grain ration for

all classes

It is also a valnable addition to the
This crop requires even longer to mature

lifeless soils. ^

of animals.

1 See Bulletins 96 and 100, Kansas Agricultural Kxperiment Station, Manhattan, Kan.; Bulletin 2;^, Storrs
Experiment Station, Storrs, Conn.

2 Inoculation of the soil for this crop is also of great
importanci' where the gfruis tbat grow upon it are lacking. Professor Duggar reports a,n increase of 600 per
cent in yield of crop as the result of sucb inoculation.

FIELD PEAS, WINTER

WHEAT
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than the soy bean, and only the earlier varieties should he grown in the North for
the prodnction of seed.
Some attempt is being made at present to develop by
selection and breeding a variety better adapted to northern conditions.
Culture — The same throughout as for soy beans, except to emphasize still more strongly
the importaDce of a warm seed-bed.
Any plant to develop properly must make a continuous
growth. If held in check while young, they will seldom recover; for this reason, with many of
these tropical plants, time is gained by delay in the planting until the conditions are such as to
produce rapid development. The cow-pea, as far north as Central Iowa, should never be planted
before the 20th of June and then have the seed-bed well prepared beforehand.

FIELD PEAS
The

field

pea

is

another nitrogenous food of the family of legumens, but adapted
It is not injured by a light frost.

to cooler climatic conditions.

—

(b)

Culture May he (a) sown early with oats and the mixture harvested and threshed
sown broadcast by themselves on good clean ground, or (c) drilled in with a grain
may

together,
drill; or,

and cultivated the same as soy beans and cow-peas.
If sown with oats, either the peas should be sown first and covered by plowing shallow with
a stirring plow, then the oats sown and covered by thorough harrowing or, what is better, the
seed-bed should be prepared by the use of the disk and harrow, the oats and peas being then
mixed together and sown with a drill. Care is necessary, too, to get varieties of peas and oats
that will ripen together. If sown broadcast alone, the ground should be fairly free from weeds.
The peas may be covered by plowing as when sown with oats or put in with the drill. If sown in
rows and cultivated, the preparation of soil and tillage of crop may be same as for soy beans,
except that the peas should be planted early in the spring, so as to mature before the weather

the}'

be

(d) drilled farther apart

;

becomes too

hot.

WHEAT
Wheat, by

its

long citltivation and development,

climatic conditions.

the spring, and in
great

amount

may be sown in the
some it may be sown in
It

fall in

is

adapted to a great variety of

some

localities, in others

either fall or spring.

only in

It will survive a

endure much more than others. What
may become winter varieties in warmer latitudes.
primarily for human food, but what is good food for man

of cold, but

some

varieties

are spriug varieties in cold climates

Wheat has been

raised

good food for most other animals. Wheat, as s^ch, is capable of forming
the bulk of the grain ration of any of our domestic animals, and the by-products,

.is

also

especially bran, are a very valuable adjunct to the corn crib.
Culture Winter Wheat The matter of first importance is the selection of the proper
In the milder climates the basis of this selection should be the productiveness and millvarieties.

—

5

—

'
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ImporIn colder portions of the country, however, the matter of first
degree
obtain a variety that will withstand the severity of the climate with a reasonable
climate,
in
severe
less
or
more
of success. The locality from which the seed is obtained, whether
given
will affect materially the hardiness of any variety, and a variety not entirely hardy in a
ing qualities of the grain.'
tance

is to

may be improved in that respect by continued growth and acclimatization.
For the milder climates some of the best yielding varieties at the present time are: Poole,
Mealy, Red, Russian, and Early Ripe, of the smooth varieties Nigger, Gurrell's Prolific, Gipsy, and

locality

;

Egyptian, of the bearded varieties.''
Fultz, Extra Early Red, Gurrell's Prolific,
Standard varieties for the South-Central West:
Eindostan, Jones's Winter Fife, American Bronze, and Missouri Blue Stem.
For the region from Southern Iowa north the only variety that can be unhesitatingly recommended at the present time .is the Turkey Red. The Budapest is, so far as tried, standing the
winters well, but has no advantages over the Turkey Red, being, to all appearances, the same wheat
under a different name. Other varieties will come through most of the winters in good condition,

but there

is

much more

risk in

sowing them.

from which the crop can be removed in time for
makes a very congenial place for this crop. The best conditions, however,
are afforded by having the land previously occupied by some leguminous crop, as clover, cow-peas,
or soy beans. If corn or potato ground is free from weeds and other trash it may be prepared by a
If the ground be such
thorough use of the disk and harrow without resort to the stirring plow.

Ground

proper

that has been in corn or potatoes, and

fall seeding,

plowing with the stirring plow, this should be done early, if possible, to allow the trash
turned imder to decompose and the plowed portion to settle. The seed-bed should be in
fine condition, but the lower portion of it and the soil immediately below should be well compacted.
A loose, open condition in the lower portion of the plowed section will not permit the plant to
as requires

that

is

become so well established before the cold weather and it will be much more liable to winterkill.
The use of the roller, subsurface packer, disk, or a combination of these is usuall}' necessaiy to
put plowed land in proper condition for the seeding of winter wheat.
Seeding in the milder climates should not be done too early, as there will be more danger of
trouble from the flj'. For the central portion of Ohio, Indiana, Illinois, and Southern Iowa the
best time is from the 10th to the 30th of September,
Seeding should be done with a drill, and in the colder sections always with a, press drill.''
Seeding should be at the rate of four to six pecks to the acre, depending upon the size of the
berry, and the tendency of the variety to stool.
The land should not be toucheil with any implement after the drilling is done. The ridges left between the drill rows hold the snow for a
protection during the winter and in the spring will crumble down and fill in around the plant
when the freezing and thawing weather is tending to lift it out of the ground.
Spring Whkat
This may follow to advantage the same kind of crojis as the winter wheat,

—

An effort is

made to discover if thei'e is any
differenfe lietween tlie various varieties in withstanding
the attaclcs of tlie fly. The Ohio Station, in Bulletin IIS,
reports as follows
So far as weliavi-been able to learn
no variety of wheat is fly-proof, but some sorts have the
reputation of being less injured by the Hessian fly than
others of these the following may be mentioned: Mealy,
Mediterranean, Fulcaster, and Clawsoit.
1

being

:

;

2

Bulletin 118, Ohio

Experiment

Station, Wooster,

Ohio.
3

bia,

Bulletin 21, Missouri Exitcriment Station,

Colum-

i\Io.

A

having a wheel following each runner to
press the dirt firmly over the seed.
fc

drill

MACARONI WHEAT, OATS
but
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little more liable to lodge if the laud is very ricb.
It will stand better, bowever, tban
Spring wheat should not he grown where winter wheat can be grown suecessfully, as its
later ripening renders It more subject to damage by storms, chinch bugs, and hot, blighting
days at time of fllling. Prepare the soil well and sow with the drill as early in the spring as the
ground is in proper condition for working.
is

a

oats.

'

MACARONI WHEAT
Miicaroui wheat

grown

is

a variety of wlieat compai-atively

new

to this country,

but

and south of Eussia. Its principal use at
present is for the manufacture of macaroni.' There is a growing demand for tins
variety of wheat in this country, and it is especially adapted to the hot and semiarid regions of the West and Southwest, where most cultivated grain crops are
uncertain.
It is also adapted, by reason of its long residence on soils of tliat
So far as it has been
character, to growing on soils that are somewhat alkaline.
grown in this country it gives promise of being proof against depredations of smut
and rust. In the northern sections it is a spring wheat, but in the South may be
grown as a winter wheat. Reports from Kansas indicate that this grain at present
is not sufficiently hardy for fall seeding so far north, but it can undoubtedly be
made so by selection. Fall seeding, where it can be practiced, will give the best
Macaroni wheat is a vigorous grower and where seeded in the fall will
results.
in large quantities in

make an abundance

tiie east

of winter pasture.

Culture — The same

The grain
as for other wheats, using about the same amount of seed.
should be thoroughly ripe before being harvested, and harvesting should not be done in damp or
cloudy weather if it can be avoided.

OATS
Oats also are adapted to a wide range of climatic conditions as well as uses.
Through selection and breeding there have been established varieties having a wide

range in time of ripening. The later ripening varieties, where the conditions are
favorable for their growth, will give a larger yield of grain than the earlier varieties,
owing to the greater length of time allowed for the gathering and elaboration of
On the other hand, for many conditions the early varieties are the more
food.
They do not grow so rank, hence are better adapted to rich soils.
satisfactory.
They are much less liable to be caught by storms or by hot days at filling time
circumstances that will pr oduce a poor-quality, light-weight grain. Xot growing

—

1 All sDi-iniT ci-oDS of small grain, as well as those
fifth
in the tall, should be sown with the drill. A
broadcast
lesl seed will produce as good a stand as in

sown

seeding and

tlie

seeds are aU

down where they

are not

be killed, or at least stunted, by hot, dry days
soon after germination. Moreover plants get a good,
deep, vigorous hold that enables them to better withstand droughts.
liable to
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rank and ripening

they are a far better nurse crop with which to start

earlier,

clover or grass crops than the later varieties.

Culture — The same

as for spring wheat, except that oats will not stand

up on quite so

rich

land, not being quite so stiff in the straw.

Remedy for Lodging — Lodging
tions, to a lacl? of

woody

is

due, except in cases of severe storm or extreme condi-

caused by undue shading by a heavy gr<jwth of foliage.
pasturing with a sufficient amount of stock 1" eat off the excessive
growth before the seed stalks are started, or by mowing the crop just

fiber in the stem,

By

as they are starting, the tendency to lodge

ened.

^3

y.

be very materially

less-

BARLEY

an excellent food, when ground, for all classes
of animals, but is too hard to be properly masticated when
fed whole.
It is not quite so well relished as corn, and experiments indicate that its feeding value is a little less.
Barley is well adapted to cool climates and to rich lands.
Being shorter in the straw than oats or wheat it is less liable
to lodge than either of them, and this, combined with its
early ripening, makes it one of the best nurse crops we have.
Considerable objection is sometimes offered to the raising of
this crop on account of the beards; but with modern machinery and methods of handling this objection should have but
little weight.
Varieties of beardless Ixirley are being developed, some of which give much promise for the future.
The
Success is one of the best of these, but as yet they are far
outyielded by the six-rowed, bearded variety known as the
Barley

«

may

is

Mandsclieuri.

—

Culture Prepare the soil the same as for oats (except that richer
ground may be used) and sow early with the drill. Harley will stand
more freezing than oats, hence may be sown earlier. It is important to
sow all these small grains that are adapted to cooler latitudes as early
as conditions will permit. Their nature is to ripen about a certain time of
the year, regardless of the time they were sown; so that a given varietJ^
if sown early, has a longer time in which to gather plant food than if
sown late. For this reason the cai'l3'-sown grain is lietter filled and weighs
more to the bushel.
FiQ.15.

Photograph show-

t>-IS
Rye

ing a good type of ear,

Reid Yellow Dent corn.
(Prom an ear furnished
by L. c. Brown.)

,i

.

KYE

more

l

i.

a.

,

iii
and

resistant to cold

i_
than Winter wheat,
hence,
.

i

may

.i

i-,-,

severe climatic changes
j?

,i

,,

be grown farther north.

-r,

It
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adapted also to places where for one reason or another
soil can not be put in proper condition for wheat.
Being a more rugged plant and a coarser feeder it will
get hold where the wheat plant will not.
This crop,
when ground, makes a valuable food for all kinds of
stock, there being no other feed that will make heavier

is

the

on lambs.
Culture — While

fleeces

make a
16.
Photograph showing a
good type of tip end, Reid Yellow Dent corn. (]H^-om an ear
furnished by L. C. Brown.)

Fig.

there

is

it is

true, as stated above, that barley will

crop under conditions where wheat would fail, yet
no other crop that will respond more freely than rye to
fair

good treatment.

To

get the best results the ground should be

wheat and the rye drilled in in the
same manner. It may be put in later than the wheat, but if put in early will make an abundance
of fall and earljr spring pasture and a good crop of grain besides.
as carefully prepared as for

EMMEB
Emmer

is

a cereal

new to

this country,

•

but one that gives promise of great value

comes from Europe, Russia, from which country we get
our best seed, raising the largest amount.^ The great value of emmer lies in its
drought-resisting qualities and its consequent adaptation to the regions of scanty
and uncertain rainfall. It will thrive, however, under a very wide range of climatic
conditions and is worth a trial in any section of the country. It is raised both as a
winter and a spring crop. Emmer is closely related to the wheats, although the
to particular sections.

chafl;

It

adheres to the grain when threshed.

containing a

little less fat

and a

little

more

It is similar in composition to oats,

protein.

For the year 1900,

at the

Iowa Experiment Station, it gave a yield per acre of
2,200 pounds of grain, weighing 35 pounds to the struck
bushel. The Xorth Dakota Experiment Station reports
In a feeding
a yield for 1900 of 03 bushels per acre.
experiment with sheep, at the Iowa station, in which
were compared the feeding value of emmer, soy beans,

and gluten-feed and corn,

all other conditions
made by the lot
gains
were
largest
the
same,
being the
and
stifEer than
shorter
straw
is
The
emmer.
fed on

corn,

that of wheat,

making

much

less liable to lodge

;

for

improperly called speltz.
See Farmers' Bulletin 139, United States Department of Agriculture.

1 This grain is frequently
3

it

Photograph showing a
17.
good type of butt end, Reid
Yellow Dent corn. (From an
ear furnished by L. C. Brown.

Fig.

.

GRAIN AND EOOT CROPS

58

an excellent nurse crop. Emmer seems thus far to be
more resistant to the attacks of rust than tlie more common cereals of this country.
Not the least of its prospective value lies in the improvement that may be maile in
this reason it should prove

our wheats by crossing them with

Culture — Same
and that the

it.'

emphasized,
as for wheat, except that the earliness of seeding should be

rate of seeding should

be about the same as for

oats.

FLAX
Flax is a grain rich in fat and protein, which supplies the linseed oil of commerce on the one hand, and the oil cake, or oil meal for stock feeding on the other.

Culture — Flax

a strong-feeding plant adapted to the taming of freshly-broken wild land,
fair crop where the sod is too resistant to be properly worked up
however, should be put in as good condition as possible, as the
Such
lands,
crop.
for any other
extra work will be more than repaid by the increased yield. A good heavy roller is a necessary
If a soil that has
part of the equipment for properly putting in flax on freshly-broken wild land.
as it can

is

be made to produce a

been under cultivation

is

used,

it

should be rich in vegetable matter and should be prepared the

same as for corn

The

flax plant Is

very tender and seed should not be sown until

all

danger of frost

is past.

A

press drill should be used in the seeding.

have an opportunity to multiply until they may destroy the crop. This is especially true
and for this reason it should not be grown two years in succession on the same ground. It
the continued cropping that gives rise to what is Itnown as "flax-sick soil."

upon
of
is

is

—

One of the necessities for a rotation of crops lies in the fact that if a given
grown continuously on the same ground the various parasitic diseases that prey

Flax-sick Soil
species of plant
it

flax,

BUCKWHEAT
Buckwheat, while used primarily for human food,
stock, experiments indicating that

it

is

also a valuable food for

has a feeding value almost equal to that of

wheat.

—

Culture One of the chief values of this crop lies in its adaptability to the production of a
crop late in the season on lands that have been too wet in the early part of the season for the .starting of other crops. It may be sown as late as the middle of .luly in sections as far north as the
good seed-bed should be prepared and the seed sown broadcast and well covered
center of Iowa.

A

or put in with the

drill.

ROOT CROPS
One

of the urgent needs of winter feeding in sections of the

animals must be fed
1

See Bulletin

63,

for a long time

Iowa Experiment

Station,

on dry feed
Ames, Iowa.

is

for

country where
will furnish

some product that

BEETS
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the laxative that is obtained in summer from the grass. Too lax a condition in
cold weather is not desirable, but a certain degree of it is necessary in order for the
various food materials to bo properly assimilated and carried
through the body.
This is especially true of animals from

which it is desired to obtain a large flow of milk.
There is probably no other form of succulent food that
will so largely aid in the translocation of food nuiterials from

;

-^'^

W'

•ii'

4'

tlie digestive tract to their proper destination as tlie unorganized compounds found in the various root crops. Their
value for use as a regulator of the system can hardly be over-

estimated.

BEETS
Of tbese several varieties are used for field crops. The
sugar beet, grown extensively for the manufacture of sugar,
is also valuable for stock food, being better relished by hogs
than the mangel varieties. Where used for the manufacture
of sugar the pulp from which the juice has been expressed is
a valuable food.

The

varieties of

mangel are better adapted, however, for
more heavily, are much

'-^m.

exclusive stock feeding as they yield

with them to the cellar,
arc better relished by sheep and cattle, and are about as good

more

easily harvested, carry less dirt

for hogs.

Of the mangel

varieties the Mmniiioth

Lovg Red

is

one of

and
caught in a little freeze before
being harvested, as the heavier growth of leaves affords
In some sections the Oolden Tankard
greater protection.
makes a. better keejier, but this is not universally true.
the best for light

is less

liable to

soils.

It is usually the heaviest yielder

be damaged

Culture — When growing

if

:-?5>5»«5S^

for feed select a piece of soil rich in

manure. This should
be free from trash, corn stalks, etc., that will interfere with hoeing, or
cause the small beets to be coveicd up when cultivating.
Plow thoroughly in the fall or early sjiring. Develop a seed-bed
early and kill all the weeds as nearly as possible before planting the crop,
A fine seed-bed is necessary, but it must not be too loose. If loose in
the subsurface, the moisture will not be drawn up well around the seed
vegetiihle matter or enrich well with well-rotted

\-J

Fig. 18. Photo^aph showing ear witla ^vaXn too
irregular. (James Atkinson, Iowa State College
of Agriculture.)
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and if there is too much loose earth on the immediate surface,
may bury and destroy the young plants soon after they come up.
The seed may be sown with any garden drill, or in large areas with horse drills made

for their germination,
rain

for that purpose.

must be taken not
Use plenty of seed, as

If the horse drill is used, care

deep, as a uniform stand

is

highly important.

a dashing
especially

to get the beets planted too
tliey

must be thinned

in

any

be required, iicrording to the width between
the rows and the care used in planting. Much more seed should be usrd with the horse than with
the hand drill, as the former is not so accurate in its work and more of the seed may be buried too
deeply to come up.
Give thorough cultivation. If done at the right time and if the land has been well cleaned of
case.

From

5 to 15

pounds of seed

to the acre will

weeds, this may be done mostly with the horse, no hand work in many cases being needed, except
a hoeing with a wheel-hoe when beets first come up, and thinning after they get well started. The
thinning may be done, first, with the hoe
cutting through the row, leaving l)unches of two and
three in a place
and afterward by going over them and hand-thinning to one in a place, having

—

—

one plant every 10 inches when through.
Beets should not be harvested in the fall until there is danger of freezing weather, as it is
more difficult to keep them if harvested before the warm daj'S are past. A light freeze will do
them no harm, if they remain in the ground until thawed out. When pulled, the tops should be
They should be stored in a
cleanly removed and the dirt jarred off, as both affect their keeping.
cool place where the temperature will be as uniform as possible and where there is fair ventilation.
Cui/TDEB FOR SuGAK
Where the sugar beet is grown for sugar, cure should be taken, in the
first place, to obtain seed of beets that have been developed especially for that purijose.
Secondly,
the soil must not be overrich, especially in fresh manure, as too large and rough a growth is less
productive of sugar. A smooth, clean beet of medium size gives the best quality of juice. Sugar
beets will also bear being left closer together in the row than where more size is desired, 6 to 8
inches being a good width on good soils.

—

CARROTS
These are grown more especially for horses. Tliey start more delicately than
more difficult to harvest and do not yield so well, but horses are very
fond of them, whereas they are not so fond of beets. For this purpose a large
growing variety that will yield well should be selected.
The Large White Tosges
is perhaps the best variety.
The Long Yellow Orange is a good yielder, but grows
so long that it is more difficult to harvest.
beets, are

Culture — The same
6 inches apart being a

as for beets except that they

may

be

left

nearer together in the row,

good distance.

TURNIPS
A

valuable crop for early winter feeding, but will not keep so well as beets.

Sheep are especially fond of them, and in the milder climates they may be fed
the ground without harvesting.

off

EUTABAOAS, KOHLRABI, POTATOES
Cultm-*-

61

— The

licst soil for turnips is one ricli in vegc^table matter.
Prepare and sow in
and cultivating the same as for beets. Or, if the ground is free from -weeds, they
may be sown liroadcast. For winter feeding the}' should not be sown before the latter part of
June for Central Iowa. Turnips will stand considerable freezing weather, before harvesting,
without damage. They are better, however, not to be harvested while in a frozen condition.
If the}' are eaught by a freeze, leave in the ground until the frost is again ou*- of them.

drills, tliiniiiiig

KUTABAGAS OR SWEDISH TURNIPS
The

;i lutrd-flcsheil turnip belonging to tlie same family as cabbage.
keeper than the common turnip and in cool climates is ;i heavy
yiehlcr and a very valuable crop but it is not adapted to the dry, hot summers of
Iowa and loealities farther south anel southwest, developing practically no bulb in

It is a

rut:il!a»';i is

much

l)etter

;

these sections.

Culture — The same

as for beets.

KOHLRABI
The kohlrabi is atrotlier plant closely related to cabbage, but differing from the
one just considered in that it produces the bulb entirely above ground. It is not
properly a root crop, but is treated here because of its similar economic relation in
The kohlrabi is a good keeper, is easy to raise
the problem of stock food supply.
and easy to harvest, starting much more quickly than beets or carrots. It is adapted
to a much wider range of climatic conditions than the rutabaga ; growing in warm
and being

as well as cool climates

Culture — The same

resistant to drought.

as for beets.

POTATOES
Culture — A good
potato.

The potato

likes

form of .freshly applied
to

clover sod, well plowed and prepared, makes an excellent bed for the
an abundance of vegetable matter, but not much of this should be in the

stable

produce a scabby tuber.

manure, especially

Too

rich a soil

is

if

the crop

is

intended for market, as

it

tends

apt to cause a very rank growth of vine and few

potatoes.

For an early crop, potatoes may be planted as soon as the frost is out of the ground and the
workable condition. For a winter crop they should be planted late enough so that the
tubers will not be ready to set until the fall rains commence. They may be tended very largely
with the harrow if the soil is kept sutBciently loose for the harrow to be eSective. A little dragculture until the tubers
ging, pruning, and burying of the tops will do them no harm. Use level
tubers from injury by the sun. Experiset on, when they should be hilled enough to protect the
soil in

ments indicate that ridging does not increase the

yield.

BOOT AND SOILING CROPS
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ARTICHOKES
Artichokes are a valuable fo-od for maintaining hogs in a healthy condition
during the fall, when they are on a heavy feed of corn. I'hey are very easily raised

and the hogs do their own harvesting.

Culture — Plant

moderately early on a piece of ground where it will be convenient to allow
If the soil is not already rich in vegetable matter, manure well. Plant
and cultivate the same as potatoes. The tops, early in the season, will get large enough to shade
the ground and keep down the weeds.
The tubers are usually attached to the plant by much longer stems
than are potatoes, which makes them difficult to harvest, but by allowing
the hogs to do the harvesting this objection is removed.
By not allowing
the hogs to dig them too close they will re-seed themselves and produce a
crop the following year, without the necessity of any planting or cultivation.
the hogs to run in the

fall.

PUMPKINS
The pumpkin has a
to

economic place in the feed yard
and early winter
and swine, and is adapted to a very wide
similar

that of the root crops.

feed for

cattli', sheej),

It is a valuable fall

range of climatic conditions.

Culture — Pumpkins may

be grown with the corn crop, producing,
not perfect or where the corn does not grow large, a
considerable amount of feed without materially affecting the yield of corn.

where the stand
If

grown

corn.

is

as a separate crop, the

ground should be prepared the same

as for

Plant about the same time, in hills 8 feet apart each way. putting

3 to 4 seeds in a hill.

AVlieu the plants are well started, thin to one plant

Give thorough cultivation.
and store in a cool, dry place.
in a hill.

Harvest before freezing weather

SOILING CHOPS
In those j)ortions of the country that are subject, during
the summer, to a peridd of two or more weeks' drought, in
which the grasses of the pastures cease to grow, there shouhl
bo plantiMl each spring some croj) of cpiick growth that may be
off and fed during this period.
Such a practice not only
maintains a steady growth of the animals, but by saving the
pastures renders them more pi-oductivo.
If pastures are eaten
very close, they may become so tlioroughly burned out at sncli

cut
Fig. 19. PhotOEiaph
shitwinp; ear tun ta.periii^.

(James

Atkiii-

Iowa .State College of Agrieultu^(^t
.si>ii,

times as to

kill

much

of the grass,

making

it

slow in starting
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up again and much

less productive for a long time afterward. This killing out, making thin patches, gives the weeds their opportunity and thus makes weedy pastures.
A given amount of land may be made to carry a much larger amount of stock

by being handled in this way. In fact, a much larger amount of feed can be
produced per acre in this way in any locality than caix be obtained by pasturing, so
that as lands become higher in price resort will have to be made more and moi-eto
this

method

of

summer

feeding.

Some

of the crops best adapted for this use are

SORGHUM
Sorghum is one of the best crops for soiling purposes. It grows very rapidly, is
ready early, yields abundantly, and above all is very much relished by all stock,
owing to its sweet, pleasant taste. It is also well adapted to the semi-arid regions,
being exceedingly resistant to both drought and heat.

Culture — Prepare

the soil the same as for corn and

Sorghum should not be sown

100 pounds of seed per acre.
or

it

will be slow in starting

sown before the

sow with a grain

and the weeds will get a start
and will make a good, heavy crop when sown

1st of June,

drill at

the rate of

ground is thoroughly warm,
For Central Iowa it should not be

until the

as late as the 10th

of July.

In humid or semi-humid climates, when sown in this way on land that has been well prepared,
is needed.
In drier climates better results may be obtained by drilling in rows
26 to 30 inches apart and giving thorough cultivation to conserve the moisture.
SoKGHUM Poisoning In the drier regions west of the Missouri River there have been
occasional deaths from what appeared to be a virulent poison, when cattle have been grazed on
This has prejudiced a large number of farmers against its use. So far as the writer
this crop.
knows no trouble of this kind is ever experienced where sorghum is cut and fed green or as dry

no cultivation

—

fodder.

There is a prevalent belief that it is only the second growth of sorghum that causes this
but this is not correct. Most of the reported cases have occurred in pasturing the second
growth, for the reason that the first growth is seldom pastured, being cut for fodder instead.
It is not yet known what is the cause of these deaths, but present evidence indicates that they
Like the corn stalk disease, it is yet to be
are not due to any poison in or on the plant itself.
trouble,

worked

out.

KAFIK-COBN
Kafir-corn also

is

an excellent plant for soiling and for some conditions may be
It is not as large a yielder as sorghum and usually not so

preferable to sorghum.

well relished by stock, although a few reports indicate that there are exceptions to
Being in a high degree drought-resistant, it is well suited to semi-arid
this rule.
regions.

Culture — The same

as for

sorghum.
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CORN
not so well adapted for the use under consideration in the semi-arid
climates as the two crops just considered, but it is equal or superior to the kafircorn for humid and semi-humid climates, as it is just as well relished and, where

Corn

is

moisture

is

plentiful, will

produce a larger

—

yield.

same as the crops just considered, or
Culture Com may be sown
planted thickly in drills with a corn planter having a drill attachment. In the latter case it can
be given cultivation and will develop more grain. It should be planted thick enough so that the
stalks will be small

broadcast, drilled the

and

soft.

RYE
The chief value of this crop for soiling purposes lies in the fact that it will furnish a supply of food earlier in the season than can be obtained from any of the
spring-sown crops.

Culture — The same

as for a crop of grain except that 6 pecks of seed per acre should

used.

be

PEAS -AND -OATS

Peas-and-oats is one of the earliest sjiring crops that can be sown for soiling,
being ready to follow immediately after the rye. This crop may be grown as a winter crop in the South.

Culture — Sow
the

drill at

Eape
and

lent
it

very early on rich

soil,

the rate of 3 bushels per acre.

is

especially well liked

will continue to

grow

a tendency to produce bloat

the oats and peas half-and-half, and seed with

RAPE

by sheep and swine,

yields heavily,

until freezing weather.
if

best in a cool, moist climate, but

—

mix

is

very succu-

Its great succulence gives

eaten ravenously, especially while wet.
is

It

grows

quite resistant to drought.

Culture If land is not rich, manure well and prepare thoroughly as for a root crop. Drill
with a grain drill, stopping two out of every three holes, or with a horse beet drill. Seed at the
rate of 5 pounds of seed per acre. Give thorough cultivation. This crop starts quickly and grows
rapidly and will soon shade the ground and keep down weeds.
Another method of growing this crop for a supplementary feed is to seed with the spring variIn such cases seeding should not take place until the grain is well up, lest
eties of small grain.
the rape get the start of the grain. As so little seed is required, this entails very little expense,
and if the season is favorable a large amount of feed will be produced after the grain is cut off.
Still another plan that frequently meets with success is to sow in corn at the last cultivation.
The amount of feed that the rape will make in such cases will depend largely upon the condition
of the corn growth.
If the corn is of good stand and rank in growth, the rape can make but little
feed.

.
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SOY BEANS
The

soy bean

is

valuable for soiling, especially for use in conjunction with sorghum

some of the more carbonaceous foods. It is especially adapted
that need building up, as it will thrive better on this soil than
many of the other crops, and at the same time will improve the
or

soil.

It

is

also well

adapted to regions of light

on lands

to use

rainfall.

Cult lire — The same as for the seed crop except that a little heavier yield
may be obtained by using more seed to the acre.

COW-PEAS
The cow-pea holds
as the

a similar economic place

one just discussed.

duces a

much

In

many

among soiling

parts of the country

larger quantity of feed and in such localities

erable to the former on that account.
growing on and improving thin lands.

It is also well

crops

it
is

propref-

adapted to

Culture — More seed to the acre should be used than for a seed crop
may be the same or, on good clean ground cow-peas
may be sown with a grain drill and not cultivated. The same observation
;

otJierwise the culture

;

should be made in regard to securing the earlier, quick-growing varieties for
the northern sections, and slso to securing seed grown as far north as possible.

TEOSINTE
Teosinte is a new crop for the North, but, so far as tried, does
not give promise of possessing any advantages over those preIt gives very large yields
viously mentioned for this region.
under favorable conditions in the South and is reported as makIt is a native of Mexico,

ing excellent forage.

some botanists to be the

and

is

C

a.

-

.s>
«r«9 e>
.

,

aa»

OS"

thought by

original of our Indian corn.

—

Culture Prepare the soil the same as for corn and plant in hills the
same distance apart each way; place two seeds in a hill, and cultivate the
same as for corn.

.-r*.

«^

*
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happens in many sections of the country
.;,
that by reason of winterkilling on present mowing lands, or 01
1
n
Ai
failure to secure a proper stand on those intended as such, tnere
is a temporary shortage in the supi^ly of dry roughage for winter
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FOll

DEV FOEAGE

There are a number of annuals well adapted, when properly grown and cared
supplying such deficiencies.
On some (if the higher-priced lands it may
e\en be economy to grow some of these crops each year and maintain a smaller
use.

for, to

amount

of

mowing

land, as

many

of these will return a

much

larger yield ]>er

Furthermore, by the
use of some of these crops, good winter feed may be obtained in regions where, for
lack of rain, the native grasses do not get large enough to mow and where our
common perennial grasses will not survive the summer's drought and heat. The
Experiment Station at llighmore, in the buffalo-grass region of South Dakota,
acre than can be obtained from the

permanent meadows.

reports for 1901 a yield of three tons of dry fodder per acre in tlie case of yellow

Milo Maize and

2.'.)

tons per acre of

Amber

Cane.

CORN
The
corn

is

first

thing that should be considered in this connection in a region where

grown

is

the utilization of the fodder portion of the corn crop.

The corn should be cut when it is sufBciently matured, so that it will not shrivel up and
become loose in drying out. The grains on a majority of the ears should be well dented. AVhether
or not this fodder maintains the value it has when first cut, will depend upon the manner in whicli
put up. This is a very important matter, even if the corn is only to stand in shock until it
thoroughly cured, as an improperly built shock may become very much damaged within a few

it is

is

days after cutting.
Whether the corn
that each

bunch be

set

lean to the one side or

cut by a machine and bound into bundles or set up loose, it is important
up snugly at bottom and top, and that it be set up straight, not allowed to
the other. No more time is required to set it up the right way than the

is

wrong.
It should be cut close to the ground, not only to save the feed and leave less stubble in the
way. but to have the ears kept up off the ground in better shape. This is especially itoportant if
the corn is to stand and be fed from the shock during the winter.
The manner of tying the shock is also of the greatest importance. The band should be placed
just as near the top as possible and yet enclose all but a few of the tops.
This will not only save
twine, but it will be found that the shock will stand much better than if placed lower down.
The band (ordinary binding twine may be used) should be drawn tight, both to exclude the rain
from the shock and to keep it from getting out of shape. In order to secure the proper tightness
of the band the shock must first be drawn up with a rope. This should be done in such a manner
as not to twist the shuck at all in the operation, as any twist given to it at this time will tend to

throw it over as it settles. The best and quickest method of drawing up and tying the shocks is
for two persons to perform the work together.
The rope is passed around the shock, each takes
an end, both draw with force as nearly equal as possible, and while one holds the two ends the
other ties the band.

SORGHUM, MILLET
Shredding ok Cutting — The

(\7

cutting or shredding of the fodder, except for convenience of

mixing with other grain, for spring feeding, or where it is desired to get the corn
separated from the stover, is not a profitable operation, as not enough more will be consumed, over
what would be consumed when fed whole and in a similar manner, to pay for the extra expense.
It is much easier, however, to feed the corn fodder when in this form, and if fed in the barn,
what is not eaten, if shredded or cut, is very good material for bedding. For spring feeding it
is much better to have fodder cut or shredded and under cover, as it damages rapidly in the field
after the warm weather comes on. It is also more difficult to get it from the field at this time and
the weather conditions are not so favorable for outside feeding. If fed whole, the fodder should
be fed in racks, or, during freezing weather it may be fed on a good clean, sheltered blue-grass
If corn is to be cut and fed with all the corn on, it will produce more
pasture, if well scattered.
feed to the acre by planting somewhat thicker than for a grain crop, and the consequent lessening
in the size of the ears will enable the cattle to handle them better.

feeding, for

SORGHUM
Sorghnm makes

excellent dry feed for winter use and

is

miicli relisl)ed

by

all

classes of stock.

the

Culture — The same as for producing a crop for soiling purposes. Cut when the seed is in
It may be cut with a corn binder and shocked the same as corn, or mowed and
stage.

dough

handled the same as hay. It should be cured well before being shocked, and then should stand in
In
shock for some time before being put in stack or barn, as the stalks dry out very slowly
sections where the winters are dry and cold, it will keep in very good condition in the field for
winter feeding, if put in large shocks.
MiLO Maize There are two varieties of this non-saccharine sorghum, the white and. the
yellow. This is a heavy yielding crop and one that is also well liked by stock. For some sections,

—

this

a more profitable crop than sorghum.

may be

Its culture is the

same

as for s(5ighum.

MILLiET
a quick-growing plant of whii'li there are many varieties, some of tliem
Most of them make hay that is not nearly so
very resistant to heat and drought.
as such, than the crops previously conhandled
easily
more
much
is
coarse, and

Millet

is

sidered in this connection.

Some

them grow very

of

large. Pearl Millet or Peiicil-

being so widely advertised by seedsmen, yielding a very large amount
present time
Little satisfactory evidence can be obtained, however, at the
of hay.
is very
millets
the
of
most
The yield of
as to the character of the hay produced.
lariri,

that

much

less

is

than that of the sorghums.

Culture — Sow on

well-prepared

soil

from the middle of

May

to the 1st of July.

In favor-

be obtained, as far north as Central Iowa, after a
when seeds are well formed.
crop of .barley or earl v oats has been harvested. Millet should be cut
able seasons a crop of the earlier varieties

may
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SOY BEANS
The

soy bean

is

a very valuable hay plant, especially if there is no clover or other
As has been observed, it is especially adapted to thin

nitrogenous forage on hand.

lands and to sections of scant rainfall.^

Culture — The same

Cut when

as for soiling purposes.

first

pods begin to turn.

COW-PEAS
This crop produces a hay very similar to that of the soy beau, except that the
up so well, and it is difficult to obtain hay of as good quality.

vines do not stand

Culture — The same

Cut when

as for soiling purposes.

first

pods begin to turn.

OTHER SOILING CROPS
Velvet Bean — In some

sections of the

South

crop of feed and greater improvement upon the
adapted only to extreme southern conditions.

Oats and Field Peas — This

forage and

is

soil

produces a larger
than the cow-pea, but it is

this plant

crop furnishes a large quantity of excellent

especially adapted to northern sections where the

do not thrive so

Culture — The same

more

tropical plants

Varieties should be selected that will ripen together.

well.

as

when grown

for soiling.

Cut when the oats begin

to turn.

Hairy Vetch — This

is not a satisfactory hay crop when grown alone, on
low trailing habit, but it may be grown with some kind of small
grain.
It usually gives the best results when sown with winter wheat or, in the
milder climates, with winter oats.

account of

its

—

Culture Prepare the ground the same as for winter wheat and sow at the same time as for
a crop of winter wheat.
With winter wheat mix in equal parts, and with oats mix one part vetch to two parts oats.
Of the former mixture sow 4 to 6 pecks per acre of the latter 8 to 10 pecks should be used. Sow
with a drill in the North this must be a press drill.
;

;

Salt-buslies

— This

alkaline regions, where

is a class of plants adapted to extremely dry and strongly
none of the commonly cultivated crops will grow. While

they are called a bush, the percentage of fiber in them
are quite succulent.

They

are relished by

is

all classes

not large.

"While green, they

of animals, and, for the con-

ditions above mentioned, are a very valuable

they take up a large amount of

salts,

their

1 Prof. H. Garman, of the Kentucky Experiment
Station, says of this plant; " lu short, it has more good

I

|

supplement to the other feeds. As
growth on alkali lands tends to correct

any other forage plant that has recently
engaged the attention of our farmers."
qualities than
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that trouljle.
Owing to the large amount of salts taken up by them the hay made
trom them should not be allowed to constitute the
whole of the roughage, at least
until the animals become accustomed to it.

PERMANENT MEADOWS
While the permanent meadow is not so productive as many of the annual crops,
yet a piece of good clean mowing ground is a source of great satisfaction
to its
owner. This mariner of obtaining ferage can not be entirely dispensed with, if

the
productivity of the land is to be conveniently maintained.
In order for each part of the farm to have an occasional rest from cultivated
crops and a thorough filling up with grass roots, these mowing lands should not be

made too permanent, and yet there may often be reason why they should stand for a
considerable length of time.
In such cases some care is often necessary to keep
them in the most productive condition.
In some sections meadows are subject to killing by extreme cold and in othej-s by extreme
drought and heat. "When this occurs the sod should be scaritied with the disk or other efficient
implement and more seed sown. Frequently the same kind of seed will not produce a growth in
time to cut with the remainder of the crop the year that it is seeded. In such cases it will be
advantageous to seed with it some small grain or other quick-growing crop to help out the yield
of that year. A lifeht dressing of manure immediately following this seeding will sometimes assist
in getting a good catch. This seeding should be done very early in the spring, before the ground
becomes settled by the spring rains.
In many parts of the country great difficulty is experienced in keeping the blue grass out of
the meadows for any considerable length of time. This, while a very valuable pasture grass for
such localities, is not a desirable grass to have mixed in the mowing land, as it ripens earlier than
most other plants used for that purpose and does not grow large, thereby lessening both the yield
and quality of the hay obtained. This grass can best be kept down by inducing as early and as large
a growth as possible of the other grasses. To this end the meadows should not be closely pastured,
the stock being kept entirely from them during the late winter and early spring. An occasional
dressing of manure will also help greatly in this direction. On farms that can all be cultivated,
less care need be exercised in keeping this grass out, if the meadow be turned into pasture when
the blue grass comes in, that which has been in pasture plowed up, and a newly-seeded section used
for

mowing.

Where plants are used, for permanent meadows, that have a tendency to thicken up into a
very dense sod, there is often produced what is termed a sod-bound condition. The remedy for
such a condition is thorough cutting up with a disk and sowing some clover seed, in sections where
clover thrives, after disking the harrow may then be run over the ground to advantage.
Manuring is also a help in correcting a sod-bound condition. A little manure Is a good thing
for a meadow at any time, and, when it is not needed worse elsewhere, may be applied here to
;

6

:

;

:
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When spread on the surface there
It always should be well rotted, however.
opportunity for decomposition than when incorporated in the soil, and any coarse
manure will be gathered up more or less with the succeeding crop of hay.

great advantage.
is

much

less

SEED MIXTURES FOB MEADOWS
Not only

there an adaptation of plants to climate as regards temperature

is

and

an adaptation to soil conditions. Where there is more
than one valuable plant adapted to a given condition a larger yield can be obtained
by growing them together than by growing them separately, owing to the fact that
It is, therefore, of advantage, so
different plants will feed somewhat difEerently.
far as time of ripening and habit of growth will permit, to grow these plants in
moisture, but there

is

also

combination.

The following mixtures per acre are given as in a general way adapted to the accompanying
The variation of conditions, however, and the manner in which one may
shade off into another, make it advisable for each locality to do more or less experimenting for its
'

described conditions.

own

peculiar conditions.
I.

(a)

For Humid and Semi-liuinld Climates Having More or Less
Severe Winters

For Rich, Well-nnder-

Medium

Red Clover 6

lbs.
4 lbs.

Timothy

(b)

Or,

fw Rich,

Well-

(c)

underdrained Soils ;

drained Soils

Medium Bed

Clover 7

Orchard Grass

lbs.

ISlbs.

For Thin, High
Lands :

(<l)

For Wet Lands

Mammoth Red Clover 6 lbs.

Alsike Clover

Timothy

Timothy

41bs.

S lbs.
4 lbs.

In some sections half the timothy may be replaced to advantage by red-top, although this
make as palatable hay as timothy.
These mixtures may be sown with either a fall or a spring nurse crop.
In some localities
subject to severe, hot, dry weather at the time the nurse crop is removed, better results may be
obtained, in case a spring nurse crop is used, by seeding the timothy on the stubble at the close of
say about the 1st of September.
the hot weather

plant does not

—

II.

(a)

For Humid and Semi-humid Climates Having Milder Winters
and Hotter Summers

For Light, Sandy

TallOatGrass

(b)

For Richer, Heavier.

(d)

Well-underdrained Soils:

Soils;

Medium Red Clover

6 lbs.
141bs.

Medium Red

Clover 5

Orchard Grass
Rescue Grass

Or, instead of (b)
Clover. 6 lbs.
Orchard Grass
ISlbs.
Tall Fescue 10 lbs.
(c)

Medium Red

lbs.

ISlbs.
10 lbs.

For Loii', Wet
Lands:

Alsike Clover

4 lbs

RedTop

4 lbs.

Large Water Grass

As

a rule, the best time to seed the foregoing mixtures, for the climates mentioned,
beginning of the fall rains.
1 The quantity of seed here recommended contemplates the use of pure, clean, terminable seed and a

I
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thorough preparation of the si'ed-bed.
conditions

is

lacking,

is

If either of

more seed must be

used.

4 lbs.

at the

these

TKEATMEXT OF PASTUKES
III.
Orchard Grass
Meadow Fescue

Bed

7l

For Semi-arid Regions

.".

on lbs

Alfalfa

^^^

Clover...

~,

-20to301bs.

'

""iSlte
;;;;;; ^n,^

Seed (a) with a press drill, on thoroughly-prepared ground, well
finned in the subsurface
moderately early in the spring, without any other crop, and mow
the weeds to prevent
smothering the first summer.'
Seed (b) alone, with a press drill, on soil thoroughly prepared, and with
the subsurface well
firmed. Alfalfa should be seeded in the fall in localities having
dry, hot summers. Where the
summers are more moderate and the winters more severe, seeding should be
done early in the spring
and the weeds mown the first summer.

Sow

^^

IV.

For Arid Climates

^^^

(b)

Alfalfa

Smooth Brome Grass

.20 to 30 lbs.

Seed (b) on well-prepared

40 to 50 lbs.

with well-firmed subsurface, early in the spring. Fall plowing
is best for this purpose.
Owing to the coarseness and lightness of the seed, it does not seed readily
with a drill. Should be sown broadcast, and covered as well as possible with the disk and
smoothing harrow. No alai-m should be felt over a somewhat thin appearance of the stand at
first, as it
tends to thicken up very fast after the first year.
soil,

PERMANENT PASTURES
In most localities there is more or less land that is not suitable for cultivation
and that must be utilized in the form of a permanent pasture. In any case it is
usually desirable to have more or less land in this form. The value of such pastures
will depend very largely upon getting the varieties best adapted to the conditions
and upon the degree of care that is given them. They are subject to tlie same
damaging effects of extreme climatic conditions as are the permanent meadows,
and the same remedy is applicable. The sod-bound condition, especially in the
blue grass regions, is even more liable to occur in pastures than in mowing lands.
The method of spreading by underground runners, that is characteristic of some of
the best pasture grasses, contributes largely to the development of such a condition.
The disking of such pastures, followed by a light seeding of clover and the application of manure, as in the case of mowing lands, is the best method of improving
them. The native pastures may also be very greatly increased in productiveness
by thoroughly cutting them up with a disk and seeding with plants adapted to the
various conditions.
1 Bulletin 62, Kansas Experiment Station.
2 Alfalfa is hardy and productive in the more moist
climates, but is not reconamended as a hay crop owing

I
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to the difficulty of curing
such climates,

it

into

a good quality of hay in

:

:

:
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As

in the case of

mowing

be secured by
variety thus afforded also makes the

may

lands, a greater productiveness

The

growing a mixture of plants for pasture.
product of greater value.

SEED MIXTURES FOR PASTURES
I.
,

For Humid Climates Having Severe Winters
(a)

,,

For High, Bather Thin

(c)

Soils

^

Medium Eed

Clover

Mammoth Red

31bs.
81bs.
8 lbs.
10 lbs.

Kentucky'Slue Grassi
Orchard Grass
Smooth Brome G?ass

(d)

(6)

Medium Red Clover
WhiteClovtr
Orchard Grass
Meadow Fescue

Smooth Brome Grass
All the components of Mixture

(a) start

grass will remain green and continue to

II.
(a)

F(yr

Light Sandy Soils

ISlbs.

Oat Grass.
Hairy Vetch

15 lbs.

(b)

(a),

-

Red Top
Timothy

.-

very early in the spring, and the clover and brome
quite dry weather.

(c)

underdrained Soils
10 lbs.
Orchard Grass
TallFescue
10 lbs.
lOlbs.
Rescue Grass

151bs.

below the snow

line, will

Clover

Hairy Vetch,
afford

Alsike Clover.

4 lbs.

4 lbs.

growing pasture for almost the

entire year.

by the

stock, but as

fall rains.

For Semi-arid Regions

Fescue...

10 lbs.

Grajss..

12 lbs.
15 lbs.

Brome Grass
Medium Red Clover
Sinooth
Alfalfa

Jibs.

3 lbs.
13 lbs.)

report' from the South mentions orchard grass as not being relished

III.
Orchard

For Low, Wet Lands

Red Top
Large Water Grass...

a rule they are fond of it.
All the foregoing mixtures are best sown at the beginning of the

Meadow

4 lbs.
6 lbs.

4 lbs.

For Richer, Heavier, Well-

(or

One

For Lou; Wet Lands:

grow during

Medium Red
Mixture

8 lbs.

81bs.
10 lbs.

For Humid Climates Farther Soutli
:

Smooth Brome Grass
Tall

3 lbs.

-

-.

Alsike Clover

2 lbs.
21bs.
8 lbs.
5 lbs.
8 lbs.

__.

_

Clover

Kentucky Blue Grass
Orchard Grass
Smooth Brome Grass

2 lbs.
6 lbs.

J

(a) Prepare the ground thoroughly, and seed with a press drill early in the spring for the
more northerly regions, and in the fall farther south.
(b) The same mixture may also be sown advantageously on the native pastures, after first
thoroughly scarifying them with a disk or other effective implement.
1 This grass once introduced into a locality to which
it is adapted, will usually come into a pasture very
quickly without seeding.

I
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2 Bulletin 87,
ington, Ky.

Kentucky Experiment

Station, Lex-
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PLANTING TABLE
NAMB.

Inches Apart in

Rows.

Rows

or Drills,

Inches Apart.

Quantity Sown
Per Aci-e.

Alfalfa

Artichokes
Barley
Beans,

field,

'

Broadcast

for forage, ..

soy for forage
soy, forseed
velvet, for forage

'

2bu.

,

"
"

26 to 30
26 to 30
.

Beets, for stock.
" for sugar

In Drills
In Drills

Buckwheat
Carrots

Alone
Alone

red
for grain
for forage

field,

'^

"

42 to 48

In Drills
Broadcast

Cow- peas, for seed
'

Emmer

for forage.
Drilled

Broadcast
Drilled

Grass, blue
''

brome, smooth..

"

meadow

fescue

Alone

.

orchard

"

red top...
rescue
fescue

"
"

talloat

"

timothy

Kaflr-corn, for grain
"
" for forage

..

Kohlrabi.

Macaroni wheat, spring seeding.
"

"

fall

seeding

Millet

....

Milo maize

.

Drilled
Drilled
Drilled

7 lbs.
10 lbs.
8 lbs.

2 to 3 peeks.
3 to 4 pecks.

2 to 3 pecks.
4 to 6 pecks.
8 pecks.
10 pecks.
2 to 3 pecks.
30 lbs.
46 lbs.
25 lbs.
30 lbs.

Oats

6 pecks.

Drilled

6 pecks.
8 pecks.

Drilled

8 peeks.

Broadcast

10 pecks.
2 to 3 bu.

10 to 18

6 to 10 bu.

Peas, field

Peas and oats, for forage
Potatoes...
Pumpkins, alone.

30 lbs.
35 lbs.
35 lbs.
6 lbs.
7 to 10 lbs.
4 to 5 pecks.
2 lbs.
4 to 6 pecks.
4 to 5 pecks.
4 to 5 pecks.

Broadcast
Broadcast

3bu.

.

6 lbs.

Rape

5 lbs.

Rutabagas

In Drills

Rye, for grain

Drilled

Broadcast
"

3 to 4 pecks.
2 to 3 pecks.
1 to 2 bu.
5 to 15 lbs.
5 to 15 lbs.
2 to 3 pecks.
4 to 6 lbs.

9 lbs.

tall

'*

42 to 48
30 to 36

26 to 30

Flax

"

26 to 30
26 to 30

In Drills

Clover, Alsike _.

"
Corn,

20 to 30 lbs.
6 to 7 bu.
8 pecks.
10 pecks.

15
Drilled

,

for forage

Sorghum, for forage

2

lbs.

-

4 pecks.
5 pecks.
6 pecks.

.

Drilled

Broadcast
Turnips.

In Drills

Broadcast

Ibu.

Vetch..

Wheat
and Hairy Vetch, for forage-

75 to 100 lbs.
100 to 125 lbs.
2 lbs.
4 lbs.

Drilled

4 to 5 pecks.

Broadcast

5 to 6 pecks.
4 to 6 pecks.
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HOME-GROWN SEEDS
Nothing

is

good
While there are reasons why a man or company making

of greater importance in the production of any crop than that

seed be used to start

it.

seed-growing a specialty should be able to make the best progress in the development of good seeds, there are, on the other hand, very strong reasons why the farmer
to a large degree should be his

own seedsman.

Objections to Purchased Seed

— As

a rule, seedsmen are anxious to

supply the purchaser with good seed, since they know that spurious seed will lose
them customers. How well many of them do this depends entirely upon the intelligence, vigilance, and integrity of their employes.
Much seed is grown by con-

and often

in a different part of the country from that in which the seed house
In this way the purchaser may obtain seeds not adapted to his climate.
A lack of vigilance in keeping weeds out of the growing seed crop may result in
seeding the purchaser's farm with weeds that are very difficult to eradicate.
The
handling of a large quantity of seed requires a great deal of care to prevent injury
to its germinating qualities. A little carelessness on the part of persons having this
work in charge, or a lack of integrity in reporting conditions, sometimes results in the
sending out of a lot of seed that is very poor in germinating qualities. The writer
has purchased from prominent seedsmen seed not 5 per cent of which would grow.
tract
is

located.

—

Some

Tests of Purchased Samples Some of the conditions that
be met with in purchased seeds or in home-grown seeds that have not been
properly cleaned or cared for, are illustrated in Figs. 21, 22, and 23.' In each

may

pound

was obtained on the market; No. 2
No. 3 the amount of broken
seed and dirt; No. 4 the amount of spurious seed; No. 5 the total waste, and No. 6
the quantity of pure and germinable seed.
It will be observed that of the sample represented in Fig. 21, only about 60 per
cent was pure seed, and that if it were clover seed purchased at, say, $5 a bushel
the purchaser would in reality be paying nearly $10 a bushel for the pure seed.
In Fig. 22 is shown a sample which, while containing a larger percentage of
pure seed, at the same time contains very little germinable seed. Such a sample
would be of no value whatever as seed.
The sample represented in Fig. 23 shows a condition that should always
obtain, and that with proper care may always be secured in the home-grown seed.
case tube No. 1 represents a

of seed as

the quantity of pure seed contained in the

1
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it

pound

;

Department of Agriculture.

IMPEOVEMENT AND MODIFICATION
Advantages of
provement

Home
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Selection

— The im-

of the varioiis crops

depends largely upon
the care used in the growing of the crop from
which
seed is to be selected
whether the soil conditions and
the cultivation given are such as to produce the
greatest
possible development, or only an imperfect crop.
The

—

man who

selects his

knowing the condition

own

seed has the advantage of

of the crop

from which he makes

his selection.

In any

field there

more

is

or less variation in the

development

of

different

due to various
causes. The man who selects his own seed has an
plants,

opportunity

4
21.

the seed that

from those who handle

it

is

in

quantity is usually only an
average of that grown in

any one

to take

I

field.

I

It will not, of course,

be practical to select the
seed for the main crop

from individual plants
such crops as

and barley;

oats,

of

wheat,

i

quantity of seed of these crops

4

6

Fig. 22.

but a small

may

be selected in this

way each year from which to grow seed the following year.
One of the chief advantages in the home selection of
seeds lies in the opportunity afforded by the variation

due to climatic and

may be made

soil conditions.

In this manner

hardy, the time of ripening changed,
and in other ways improved in their adaptation to local
crops

conditions.

advan-

tage of this and select from
only the best plants, while

u I

3

4

Fig. 23.

purchased
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" Running Out " of Seed

—

There is a strong belief in many localities that
grown in a given place for a considerable length of time tends to "run out,'
e., to become less productive, and that the only way to maintain the yield is

seed
i.

No doubt there often is a tendency to deteriousually due to a lack of proper care in the selection of

occasionally to import fresh seed.
ration of this sort, but

it is

seed and to poor soil conditions.

Requisites in Seed Selection
tions to be
ness,

made

— Some

in the selection of seeds are:

of the

more important observa-

Yield, quality, uniformit}', hardi-

time of ripening, freedom from attacks of smut and rust, and, in the case of

small grain, the stiffness of the straw.

CoKN — This crop

requires, perhaps, as great care in the selection as

any other, and merits

The rapid improvement that has been made in this crop, combined with the
with which the different varieties cross and mix, renders it extremely subject to vari-

special attention.

readiness

Constant care

ation.

is

necessary in order to establish the desirable qualities that are brought out

more thoroughly

in these variations and to

Some

eradicate those not desirable.

of the points (see Pigs. 15-30) to be observed in the selection of seed corn are

(a) Size

and shape of ear; ear should approach

as nearly as

may be

:

a uniform diameter

from

end to end.

and quality of cob, a medium-sized cob being much better than a large, spongy one.
Depth of grain.
(d)' Shape of grains; grains should carry their wedge shape uniformly to the end, so that the
(b) Size
(c)

ear

'

may

present as nearly as possible a solid surface.

Gomring <f cob; cob should be as completely and evenly covered as possible at both ends.
Hardness of grain, too hard and flinty a grain not being readily masticated and digested.
A hard gi'ain, also, is more liable to be a shallow one.
X (g) Grains of even, uniform size and similar shape, to make possible uniformity of planting,
(e)

'

(f)

(h) Ooloi- of grain, purity of color indicating purity of the corn.

—

Care of the Seeds After the seeds have beeu
thoroughly dried where they have I'oom to be well spread,
possible chance for any fermentation.
They should not
temperatures until well dried. They should be kept in
during the winter.

selected they should be
so that there will be no
be subjected to freezing

a thoroughly dry place

Preparing for Planting — No

matter how great care has been taken in
a very good practice always to test thenr before planting,
as they sometimes lose their vitality from unforeseen causes.
This may be done by
the handling of seeds,

it is

spreading 100 average seeds on a piece of moistened blotting paper or cloth, covering with a similar moistened strip, laying them in a plate or pan and covering with
1

Characteristics

(c), (d),

and

(e)

very largely determine the relative percentage of grain and cob.

CLASSIFICATION OF WEEDS
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another to prevent drying out, and setting in a room
having a temperature of 65° to
80".
They should be examined occasionally, to see that they do not become
too dry
for the process of germination to take place.
The number that germinate (out of
100 tested) will give the approximate percentage of germinable seeds, and will serve
as a guide as to the quantity to plant.
In shelling the corn, the small grains on the tip and, where much
unevenness
occurs, the irregular ones at the butt, should be kept separate
from those of the
rest of the ear, as different sizes and shapes of grains mixed
together will not
plant evenly.

From

the small grains and seeds

all

the smaller, weaker seeds should be, so far

as possible, removed.

All seeds should be thoroughly clean, so that the drills will not become clogged,
leaving parts of the field unplanted, and so that a portion of what is eown shall not
be dirt instead of seed.

WEEDS AND THEIR ERADICATION
As
nature

stated in another connection, every plant has a place in the

— some relation of conditions to which

economy

of

adapted better than any other.
To perform their greatest service, however, plants must be in their proper place.
When sufficiently out of place to be of no economic value, they become weeds.
Some grasses that are valuable fodder plants under some conditions, are very
troublesome weeds under the conditions of other localities.
Those plants that are not of economic value in a given locality and are therefore
termed weeds, should so far as possible be eradicated, as the moisture and nourishment required to produce these plants should be utilized in the production of some
it is

No crop grown on the farm will make a maximum developweeds are allowed to occupy the ground with it. Weeds may also interfere

crop of greater value.

ment

if

with realizing the value of the crop that is produced. The writer has seen pastures
which large areas were so thickly set with thistles and other weeds as not only
to interfere materially with the growth of the pasture grasses but also to prevent
the animals obtaining what little feed was produced.
As regards general methods of eradication weeds may be divided into three classes.
in

I.

ANNUALS

Annuals are those plants that come from the seed each season. This is by far
the most numerous group, and the method employed should be such as to prevent
their seeding.

WEEDS AXD THEIK EEADIOATION
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Eradication — Seeding maybe

prevented by thorough cultivation with ordinary tools and
and fence rows before the seeds are sufiBciently matured to grow. The
least amount of cultivation required to kill any of these weeds is while they are very small, and a
great amount of extra labor may be saved by performing this operation at the right time.
If such plants can be entirely prevented from seeding and no weed seed is imported from
neighboring farms or in purchased seeds, it will be only a question of time when practically all the
seeds that are in the soil will have germinated and the farm will be entirely free from them.
There is one class of crops in which it is sometimes very difficult to prevent some of these

by

the- mowing of pastures

plants

from seeding

these cases

is

— the various sorts of small grains.

and there may
smothered down.
time,

Where
grain, they

means of prevention in
be left growing at seeding
be secured a good stand of strong, vigorous plants, that will keep the weeds

the thorough preparation of the

there are a

may be

soil,

so that

One

of the best

no weeds

shall

few large scattering annuals that run up to a considerable height above the

clipped off with a scythe or sickle.

Some experiments have been made
various poisonous solutions.

in the

way of

killing

weeds

in small grain

by spraying with

All plants are not affected alike by these solutions, hence,

it is

pos-

some kinds by this means without doing much injury to others.
For example, at the North Dakota Experiment Station a 10 per cent solution of blue vitriol
was sprayed over an exceptionally weedy plat of wheat, the principal weeds being wild barley,
wild rose, penny cress, shepherd's purse, wild buckwheat, lamb's quarter, great ragweed, and charlock or wild mustard. The spraying was done June 7th, when the wheat was 3 to 5 inches high,
and on August 8th all the weeds, except the wild rose and the older plants of penny cress, were
dead. Some of the leaf tips of the wheat had been slightly burned, but the yield of grain was
considerably larger than from an equal area unsprayed.
On June 20th part of an oat field containing many weeds was sprayed with a, solution of
The oats at time of spraying were about 6 inches
1 pound of copper sulphate to 4 gallons of water.
high. On August 1st the treated area was free from all weeds, except pigeon grass and wild rose.
The oats on the treated area stooled well and were strong and vigorous, while those on the portion
not treated were weak and had stooled but little.
These were stronger mixtures than have generally been found most satisfactory, but In this
case appeared to result in no injury to the grain crops.
Probably the best results will be obtained
under general conditions by using a 3 per cent solution (1 pound to about 6 gallons of water) and
sible to kill

applying at the rate of 40 to 60 gallons per acre.
Copperas is also quite effective for this purpose and its use will cause less danger from poisoning
case animals should gain entrance to the sprayed field. To have anything like the same
effect on the weeds it must be used much stronger, about a 10 to l.j per cent solution being necessaiy.

m

II.

SEEDING PERENNIALS

In this class are inchided those

iiereniiials (plants

that live from year to year),

which spread only by the distribution of their seed.
the worst of this class in

many

localities is the

common

A

good example and one of

dock.

POISONOUS AVEEDS
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The weeds of this class should not only be kept from producing seed but should be cut below
the crown with a thistle spud or a common spade and pulled up, an otherwise they will continue
to send

up

their seed stalks

III.

and require constant cutting.

SEEDING AN1> SPROUTING PERENNIALS

In this class are included the perennials, such as the Canada thistle, wild mornquack grass, horse nettle, sheep sorrel, and many others that spread by

ing-glory,

means of seed distribution and also by underground stems or jointed runners.
Eradication — This is by far the most difficult group to eradicate. These jointed runners
will not only send

up new

plants while they are attached to the parent plant, but

if

cut or broken

and carried about, the pieces will grow, forming new centers of disti'ibution. These runners have
great vitality. They may often become dried and lie dormant for a long time then, like a seed,
when the proper conditions are presented, spring into life. Thus it will be readily understood
how ordinary cultivation is a means of spreading rather than of destroying such plants.
The general treatment for this class of pests is to put the laiid into some hoed crop, where practicable, and by constant cutting off at the surface of the ground smother them out by not allowing
them sufficient leaf growth to gather the necessary food from the air.
Summer fallowing will accomplish the same result if thoroughly and properly done, not allowing the plants to make an appreciable growth at any time and using surface tools that will shave
Wild morning-glory may also be quite successfully
the whole surface, cutting off everything.
eradicated by close pasturing with sheep, as these animals are fond of it and' will keep it very close,
soon smothering it out. It may also be destroyed by pasturing with hogs, and allowing them
to root up and eat the rather fleshy roots and underground stems.
;

POISONOUS WEEDS
The worst kind of weed to let grow is one that not only occupies ground and
consumes water and food that should be better utilized, but also actually endangers
There are many plants that to a greater or less degree
the life of man and beast.
Some will poison one kind of animal and not another.
possess poisonous properties.

when eaten, while others are liable to induce
poisoning by the handling, especially when they are wet. For a list of these plants,
together with descriptions by which they may be recognized, and antidotes for cases
Some

are poisonous for

man

only

mentioned in the Bibliography.
of poisoning, the reader is referred to publications
working with great care about
other
weeds,
for
as
methods
Eradication Use similar

—

those that are poisonous to the touch.
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PUBLICATIONS ON FIELD AND FORAGE CROPS, SEED
SELECTION, AND THE ERADICATION OF WEEDS
Note — For additional
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Garden and Trucking Crops
By Arthur

T.

Erwin

Assistant Professor of Horticulture, Iowa College
of Agriculture

ESSENTIALS IN GARDENING

The

Soil

— Any

garden crops.
hence, there
specific

With

is

fertile,

a

usually

well-drained

home garden
little

a

first

soil,

suitable for corn, will produce good

requisite

adaptation to special crops, however, and

to particular kinds should

" quick," sandy

make

soils are best

convenience to the kitchen,
Certain soils have their
grower who devotes attention

is

choice as regards special
tlie

soils.

a close study of this local factor.

In general,

On

adapted for early crops.

the other hand, they do
not retain moisture so well in the heat of the summer, hence, for later crops a more
retentive soil is preferable.
Aside from this, on a rolling soil a variation in elevation will often produce crops wliich mature several days earlier, and even on a small
plot this variation sliould be noted and used to best advantage.

Planning the Garden — It is

farmer's table

is

not supplied with

its

a lamentable but indisputable fact that the

daily quota of fresh vegetables as

it

should be.

Poor planning and improper arrangement of the vegetable garden are no doubt
in large measure responsible for this.
As commonly laid out, the garden requires
an endless amount of hand labor, which is always expensive and far in excess of
that required for any other proportionate area on the farm. The work should be so
planned that the "horse hoe" may be used whenever possible. To facilitate this,
the garden should be oblong in shape and the crops planted in long rows (Fig. 24).
At each end it is well to leave a strip of sod as a turning ground. Group crops
according to their season of maturing, placing

all

perennial crops, such as rlaubarb

and. asparagus, in adjoining rows, and early crops, such as peas

The

and beans,

prevailing system of growing the various crops in raised beds

except for a few of the very early crops. With these
warms up earliei-, but for general crops

it

The

from drought.

a soil which

is

together.

a poor one,

has an advantage in providing

it is

expensive and unnecessary.

Regarding this
hot 'do bettei- than quote the words of Professor Bailey, .the truth
of whose statement many a farmer's boy will verify:
" The old practice of growing vegetables in beds usually entails more labor and
soil is also

matter,

T

more exposed and

likely to suffer

can'

Copyright, 1903, by Eand, McNally

&

Co.

(83)
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expense than the crop is worth, and it has had the effect of driving more than one
boy from the farm. These beds always need weeding on Saturdays, holidays, circus
days, and the Fourth of July."
Regarding the size of the area for the family garden, mucli, of course, depends
upon the size of the family and their fondness for vegetables. Bailey recommends
100 by 150 feet for a family of five. This is based upon the constant use of the
ground and a close succession of crops, a plan which is most essential in the limited
In the country, howevei-, conditions are different.
area of the city man's garden.
Land is more plentiful and help is the expensive item. In this case, less intensive
succession of crops, less hand labor, and a larger area of land seem advisable. For
the needs of the average farmer's family of five, including potatoes and vine crops,
from one-half to three-fourths of an acre is none too large. Essential requirements

and a regular supply, rather than a large crop of
any given kind.
In the garden a limited rotation of crops is essential. Certain crops have their
specific enemies, such as the club root of cabbage, and rotation is the only practical
method of keeping these foes in check, as well as aiding in maintaining soil fertility.
in the family garden are variety

PARTIAL

LABOE-SAVIXa IMPLEMENTS

85

—

Seed Seed should be purchased from a reliaVjlo seedsman and one
should expect to pay a good price for a good article. Cheap seeds and
bargain packages are invariably a dear investment at any price.
Varieties

— The testing of new varieties

is

a fascinat-

ing line of work, and every grower should devote a small
area to this purpose, but for the main crop,
"

The friends thou hast^ and their adoption tried,
Grapple them to thy soul with hoops of steel."

The naming

of varieties in

the following pages should be

regarded

tentative,

those

mentioned being named

as the

as

representatives of certain types
Fig. 35.

Typical single-wheel hoe and cultivator.

which have a general adaptation rather than as specific varieties. Environment
and one can determine the kinds best adapted to

is

a ruling factor with varieties,

his peculiar conditions only by

actual experience.

Implements — Among

the most important of the implements for general
may
be mentioned the various types of horse hoes,
work
garden
cultivating and
hand cultivators, and wheel hoes. These types of tools are invaluable and in a
They should be regarded as
single season will pay for themselves in labor saved.
an essential part of one's equipment.
In dry seasons thorough preparation of the seed-bed is of special
If the soil is cloddy and open it dries out
importance.

and poor germination results. The soil particles
Often the
should be fine and well worked together.
For
work.
this
roller is of special advantage for
HenPeter
of
summer planting the advice
quickly,

derson, to "place your foot on
every seed you plant," may be

followed with profit.

Transplanting— In
transplanting,

it

is

best to do

the work in the cool part of the
day, as this enables the plants to
revive during the night.
7

Wilt-

Fig. 26.

Typical double-wheel hoe and cultivator, for straddling
the rows.
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moist atmosphere, hence when possible it is an advanWilting
tage to transplant cabbage and other seed-bed crops just before a rain.
In the
leaves.
is caused by the uncompensated giving off of moisture from the
plant there is normally an equilibrium between the root system and the foliage.
In transplanting, the root system is partially destroyed and as a result the amount
iug

is

much

less severe in a

supply and wilting follows.
Hence, in transplanting crops of any kind it is important to cut back the tops to
make them balance with the root system. With such plants as celery and cabbage,
On a small scale, good
about one-half of the leaf surface should be cut back.
plant for thie first
each
over
flower
pot
placing
a
results may be accomplished by
of moisture required for the foliage is in excess of the

day or two.

This keeps the plant cool and moist and enables it to become reestabIf the soil is dry, watering after transadvisable, though under average conditions for work done in the spring

lished before being exposed to the hot sun.

planting

is

There is an ample water supply in the soil which
is unnecessary.
be rendered available if pains are taken to firm the soil well, bringing the moist
particles into close contact with the delicate roots.
Hardening Off Sudden changes in temperature are always trying on plant
life.
Plants which have been started within doors should be gradually accustomed
of the year this

will

—

temperature before being placed in the field. This process is known
"hardening off." In hardening off, the plants are usually watered less fi'eely
to harden up the growth somewhat, and the ventilation period is gradually lengthened each day until the plants are accustomed to the outside temperature. As a
result, such plants readily become reestablished in the new soil, whereas, if suddenly
withdrawn from the higher temperature the check in growth would be severe and
earliness often would be sacrificed.
This is of special importance, as earliness is
the essential object in starting any plants indoors.
to the outside
as

•

HOTBEDS
Location and Construction — For

the starting of tomato plants, early

cabbage, sweet potato, and similar vegetables, hotbeds are a necessity.
The beds
should be located upon a south or east slope with a building or fence to protect

from tlie north and west winds. The soil for the frames is usually excavated to a
depth of about two feet and filled in with manure.' This should be piled and allowed
to heat for a few days, and turned before being placed in the beds.
It should be
thoroughly tramped as thrown into the beds, taking special pains to firm around the
edges.
The temperature will again rise, and no planting should be done until the

HOTBEDS AND FOECING BOXES
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temperature has reached its maximum and has fallen to about 90°. Pour inches of
mellow garden loam should now lie placed over the manure, and the bed is ready
for use.

The
tlie

may be sown directly in this soil. Care must be taken, especially for
few days, to provide proper ventilation, as the heat is quite strong and

seeds

first

ammonia

is given ofE freely.
In the prairie region the sash are apt to be. blown off and broken by the wind.
To avoid this the frames should be slightly wider than the length of the sash, and
an inch strip placed along each side, extending up the height of the sash bar, to
prevent the wind from getting under the sash. The accompanying illustration.

Fig. 27, will indicate the general plan

and structure of a

simple hotbed.

Forcing- Boxes — A

forcing box
construction,

is

very cheap in

and

will enable

one to secure crops of lettuce
and radishes two or three weeks

than from out-of-doors.
These boxes are operated upon

earlier

the principle that heat is readily

^"-"^ a simple hotbed,
up under glass. The
the
size
box,
of a window sash, is iilaced over the
bottomless
soil is spaded and a
several
for
days, daring which period the
closed
left
be
should
sash
The
area.
temperature will run up considerably if the weather be snuny^. The seed should
then be sown, and as soon as the plants germinate ventilation and wateiing will be
If a number of sash are desired, 6-inch fencing boards may be used
necessary.

stored

for the

sidjes.

Those who are interested in the growing of special crops will find an extended
In addition to special works, every
list of literature at the end of this section.
some general book on this subject,
copy
of
a
possess
should
grower of garden plants
Bailey's
Principles
or
Gardening,
of Vegetable Gardening.
such as Green's Vegetable
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TUBER

AlVD

BULB CROPS
ONION

SWEET POTATO

IRISH POTATO

LEEK

IRISH POTATOES
a staple article of food throughout the civilized world, and
probably ranks second only to wheat as a food product. It is essentially a northern
The pine lands
crop, but tlirives best in a warm soil of a slightly sandy texture.

The

Irish potato

is

of this quality in Wisconsin

and Minnesota seem

to furnish ideal conditions for its

growth.
important point is an ample supply of moisture. Without this, good
An
It is not a bog plant, however, and good drainage is necessary.
ample water supply throughout the season may be secured by early planting and frequent surface
The soil should be fertile, and it is a good plan to plow under a coat of manure in the
tillage.
The manure should be thoroughly
fall of the year, leaving the ground in the rough until spring.

Culture —The most

tubers can not be produced.

decayed, however, as fresh manure seems to favor scabby potatoes.
It is often best, as a matter of fact, to apply a heavy coat of manure to some cro^ grown the
In addition to the scab, grubprevious season, rather than the year the potatoes are grown.

The preparation of the ground should
are also very much worse in freshly manured soil.
be deep and thorough, as the tubers develop better in a loose soil.
If plowed in the fall, the ground should be replowed just before planting and the rows then
With this thorough preparation before
laid out, making the furrow at least four inches deep.
planting, the tubers have ample room to form below the surface and they are much less liable to
grow above the soil and turn green.

worms

Fig. 2SL

Some noteworthy

varieties of Irish potato.

(Erwin.)
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Seed potatoes should be cut with at least one sound eye to ciich piece. Cutting machines are
and for large planting are convenient, but no mechanical device can equal a knife in the
hands of an intelligent operator. There is much speculation as to the proper size of pieces and
number of eyes to a seed. It should be borne in mind that the eye is a young plant and the tuber
contains a storehouse of material for it to feed upon until it becomes established in the soil hence,
the important thing is to have an ample supply of food for each eye. Medium-sized tubers are
preferable, and a liberal-sized piece should be allowed to each eye. The use of peelings and small,
inferior potatoes for seed purposes is to be condemned, as poor crop and the " running out of the
Plant 15 inches apart, with 3i feet between the rows. At this
variety" is an inevitable result
distance ten bushels of seed will be required per acre.
After planting, the ground should be harrowed, in order to make it firm and smooth and to
Until
kill young weeds, and the operation should be repeated frequently until the plants appear.
the young plants have attained a height of 4 to 6 inches they may be cultivated with a light,
slant-toothed harrow or weeder. This is a very effective method of cultivating, as it destroys the
weeds in the hills, where they are difficult to get at with a plow, and it will not harm the potatoes.
After this plowing alone can be practiced. This should be continued until the plants have
attained full growth and the vines begin to spread, after which no cultivation is necessary except
in very dry seasons. The cultivating should be shallow, and many prefer the one-horse cultivator
used,

;

to the double-shovel plow.

The

last cultivating is

done with a double shovel, throwing the furrow

to the row, thus

ridging the ground slightly.

Digging — The maturing of

by the dying of the vines. With early
the
Later varieties handle better if left
ground until well ripened. If the soil is moderately dry it furnishes an ideal place for the maturing
of the tubers. In wet falls, however, they will rot instead of ripening if left in the ground after
the tops die away. Under such conditions it is advisable to harvest as soon as the tops are dead.
Hand digging is expensive and practiced only on a small scale. For large areas potato diggers
varieties

and a good market,

it

will

the tubers

pay

is

indicated

m

to dig at once.

are largely used and are quite satisfactory.

Sorting and Storage — After

harvesting the grower

is

confronted with the problem of

storing or selling at once. Spring prices are often glittering, but the fluctuation makes the risk
The shrinkage and loss in storage must also be taken into account.
of holding all the greater
in taking account of existing conditions, but in general, Terry's
own
judge
one's
be
must
One

advice that " Cash in the bank

is

better than potatoes in the cellar"

is

good.

Before sellmg, the tubers should be carefully assorted into uniform grades. Often a graded
in any
article will command a ready sale at a good price while a mixed crop will go begging, and
very
case the first-class tubers in a mixed lot are rated in and sold at the price of the seconds. The
small tubers injure the sale of the product and should be kept at home for chicken feed. In the
In the fall, howspring, the work may be done very much more rapidly with a sorting machine.
or kept any length of
ever, the use of this machine is not advisable if the potatoes are to be stored
less peeled and bruised.
time, aa the skin is quite tender and they are liliely to be more or
well-ventilated cellar with a temperature G' to 8° above freezing is the best place for
Raised floors and an interval of a few inches between the bins and the wall should be

A dark,
storing.

TUBEE AND BULB CROPS
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provided to admit of proper ventilation. It is also -an advantage to have the sides of the bins
constructed of slats rather than solid boards. The exclusion of light is important, as the tubers
develop chlorophyll and turn green in the presence of sunlight, which spoils the flavor of the tuber.

Temporary storage may be
provided

in

the

fall

and covering
straw to protect from
piling

l)y

witli
frost.

Sprouting in winter usually
indicates too high a temperature,

and may largely

be prevented by keeping the
temperature down and excluding the light.

Varieties vary much
in their adaptation to local

Those grown
on wet, swampy soils are
watery and more or less
tough in texture. The same
conditions.

varieties
soil will

grown on upland
be higher in flavor

and more mealy in characRestaurant aud hotelkeepers prefer the former
for Saratoga chips and the
ter.

for baking.

latter

Earlij

Maggie Murphy, Carman, and Bund 2iew Yorker
Ohio,

are standards.

TheBurbank

another favorite variety
and regarded by many as of

is

first rank in quality,
though not so productive as
the others named.

the

Fig.

89.

Well-known varieties of sweet potato.

(Envin.)

SWEET POTATOES
The sweet potato

is

rich in organic matter,

distinctly tropical in its requirements.
is

essential.

C^old or

heavy clay

A

soils are

warm

soil,

unsuccessful.

In

light,

SWEET POTATOES, ONIONS
the South, level culture

is

system secures a warmer

practiced.

soil,

and

is
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In the cooler sections of the North the ridge
an advantage, especially in wet seasons.

Propagation and Culture — The
in hotbeds

The tubers

sweet potato is usually propagated from shoots started
are placed quite close together but not touching each other, and covered

with 2 or 3 inches of

soil.
The shoots are taken off when 3 or 4 inches in height, and transplanted
when the ground becomes warm. Frequent cultivation of the surface soil is important
do much toward producing good-sized tubers. The question is often asked as to whether

to the field

and

will

it will pay to remove the vines in order to prevent their rooting.
A number of experiments
have been conducted along this line, and the consensus of opinion is that it will not, there being
little difference in yield between the crops so treated and those where the vines have been allowed

or not

to

grow unmolested.
The sweet potato

a main-season crop and the vines remain green until frost.
Before digmown off with a brier scythe If the crop is caught by an unexpected,
heavy frost the vines should be cut away in the early morning before the sun blackens them, otherwise the keeping qualities of the roots seem to be aiiected. The tubers bruise readily, and require
careful handling
Thej' must have a higher storage temperature than that of other root crops,
is

ging, the vines should be

keeping well in a temperature of ij't to 60°
The roots are usually packed in barrels, buckwheat
chaff or sawdust being used as a filler
Varieties In popular parlance the term "Yam" is used to designate the yellow-skinned
types of sweet potato. In the South this type reaches perfection and produces tubers with a high
percentage of sugar and of a rich, mealy character In many parts of the North, however, the red
Vineless varieties of the sweet potato have attracted recent attention. Such
sorts are preferred
a type is no doubt desirable, but the varieties produced thus far have generally proved poor
bearers. Florida, Bed Jersey, and Yellow Jersey are among the most productive sorts in the
North.

—

OXIONS
The onion

is

a

hardy plant and should be sown

as soon as the

ground

will

permit.

Culture — A convenient plan is to sow with a drill, placing the rows 13
When the plants reach a height of 3 inches, thin to 4 inches apart. In doing

to 15 inches apart.

this care should be
taken that the remaining plants are left intact, with the soil firm around them. Careful handweeding is necessary until the plants become well established. If neglected in the early stages
of growth, the young plants are easily .smothered out by weeds. This is the most expensive
period in the growing of onions, and the Hazeltine weeder is an invaluable tool for this work.
Later, some form of a hand wheel hoe can be used to excellent advantage.
When the tops die off the crop is ready for harvesting Bunch three rows together and
allow them to lie until perfectly dry. This period is a critical one in the care of the crop. If
allowed to remain in the ground after the tops die they are likely to throw out new roots after
On the other hand, the bulbs must- be thoroughly dry before storing. A cool, dry
the first rain.
shed should be provided for this purpose. A series of shelves, four inches in depth and with

ample space between for

free circulation of air, furnishes excellent

conditions for storage.
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Freezing

is

not injurious,

if

the building

is

well enclosed to prevent sudden freezing and tliawing.

For small crops a portion of the haymow may be used for storage.
On to II Sets Sets are produced by sowing the seed very thickly and preferably on a poor
soil.
On account of the crowded condition the young bulbs can not develop fully and growth is
To prevent the sets from overgrowing the seed should
arrested when they are about half size.

—

not be sown until the middle of June. Bulbs one-half inch in diameter command the top price.
The sets are planted as soon as the soil can be worked in the spring, and the crop is usually ready
The bulbs are set 3 inches apart and about 3 inches deep, taking
for market by the first of June.
pains to firm the soil well around the bulb.

—

Varieties There are three general types of varieties, white, red, and yellow skinned. The
white are usually more mild in flavor. In many markets the demand for red exceeds all others.
Early Bed Wethersfield, Tellow Strasburg, and Silver Skin are general favorites.

LiEEKS
These are a species of onion producing a straight stem. The stems are mild in
and are highly prized for winter soups.
Culture — The culture is 'similar to that of the onion. The leek requires the entire season

flavor

for

growth and is stored in the green state, as in the case of
'Varieties-^ American Flag is a desirable sort.

celery.

PULSE CROPS
BEANS

PUAS

Peas and beans belong to the family Leguminosm, and by the botanist are
regarded as closely related. Horticulturally, however, .they differ essentially as
regards cultural requirements, beans being a tropical plant, while peas are hardy

and a cool-season crop.

PEAS
Culture — Peas

should be sown as soon as the ground can be worked in the spring. In
many sections successional crops may be had by planting every two weeks. In the drier atmosphere of the Northwest, however, they do not thrive well in late summer, and the early-season
crop is the main one. A fall crop may be secured by sowing early-maturing varieties the fore-

A good rotation may be secured by planting the ground to early potatoes, harvesting
and sowing to peas for a fall crop
Varieties There are two types of peas generally grown in the United States, those having
a small, round seed, and those having wrinkled seed.
The wrinkled sorts are the less hardy and
should be planted later in the spring. While less vigorous than the smooth, round peas, they are
regarded by many as superior in quality, and ^ot this reason are preferable for the main-season
crop.
In addition to these there is a third type with an edible pod, known as the sugwr pea.
While popular abroad, they arc little grown as yet in this country.

part of July.

these in July,

—
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The tall-growing varieties of peas are usually grown in double rows 5 feet apart and supported by brusli or wire netting. The dwarf sorts are equally productive, however, and are
largely supplanting the tall kinds, because they require no support.
On rich soil peas tend to
vine too heavily, and the best crops are secured on a moderately poor soil.
For early planting some of the best varieties are First of All, Extra Early, and Oradus; Mainseason crop- Junus, Nott's Excelsior,
and Stratagem.

BEANS
The garden beans

are na-

warmer parts of
South Africa, and are very
tender to frost. For this reason

tives ot the

they should not be planted
until the ground has become
warmed.
A good guide for
planting time is "when the oak
leaves reach the size of squirrels' ears."

If the seed is

sown

too early it decays quite readily.
In their cultural require-

ments beans are divided into
two types: Pole Beans climbing varieties Which require a
and the dwarf, comsupport

—

—

pact-growing
£ush Beans.

sorts,

known

Pole Beans: Culture

as

—

The climbing Lima bean belongs to
this type and is a kind, of high flavor^

much

prized in the South and East.

more tender than the bush beans,
however, and for this reason is not
It is

so successful in the Northwest. In
that section the Dwarf Limas are
more satisfactory. In planting pole

beans it is best to place the poles,
before planting, in rows 3 feet each
way. If the soil is thin it is a good

l-Uur U)t>

Fig.

30.

Some standard

varieties of

Lima

beans.
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manure under each hill. To insure a good stand, 6
be sown to each pole. Wire netting is a convenient support and in many sections
Some of the standard varieties of pole beans are Dreer'a Pole Lima, Sieberl'g
is preferable to poles.
Lima, and Large Lima.
Bush BeaDS: Culture Bush beans require a very much shorter growing season, and
by successional sowings may be had for table supply throughout the summer. The last planting
practice to apply a shovelful of well-decayed
to 8 seeds should

—

made at least seven or eight weeks before heavy frost.
Otherwise the pods become
secure good snap or string beans a rapid growth is necessary.
stringy.
It is also necessary to keep all pods picked, allowing none to mature, for the ripening
should be

To

seeds will cheek the

grown

growth of the plant and destroy the future supply of green pods. When
market the plants are pulled by hand and piled with the roots upward,

as a field crop for

or harvested with a bean puller.
lie

mowed and

for threshing

raked up as hay.

and cleaning.

By

Varieties — Bush Beans.

If not allowed to stand until the pods shell too

For small

quantities, a

hand

flail

large growers, a regular bean thresher

Yellow Podded,

much

they

may

and fanning mill may be used
is

employed.

Golden Wax, and Valentine Wax.

Shell and

Green Pod and Early Refugee. For field use, the Xury is probably best
known. Dwarf Limas, Henderson's Bush Lima, and Burpee's Bush Lima are common types.
Dwarf Limas are not equal to pole Limas in flavor and quality, but have the advantage of maturing
earlier and being more productive.
String Beans:

Strinrjless

VINE CROPS
CDCUMBEMS

MELONS

PUMPKINS

SQUASHES

Vine crops are frost-tender and thrive best on a warm, sandy soil. They are
grown in hills and cultivated both ways so long as the vines will permit. In the
Xorth they require the entire season for growth and should be planted as soon as
the weather becomes well settled and warm.
The flowers of vine crops are monecious, i. e., the male flower is
borne upon one branch and
the female upon another. The

pollen

by bees,
an important part in the growing of
hence

is

transferi-ed

this insect plays

this class of vegetables, failure

being sometimes due to lack of
proper jjollenizatiou.

CUCUMBERS
Culture — Plant as soon as the
soil
Fia. 31.

Popular varieties of cucumber.

(Erwin.)

becomes thoroughly warm, in
each way. To allow for

hills 6 feet

MUSKMELOXS, WATERMELONS
insect ravages
well.

well to plant G to 10 seeds to a

it is

Cultivate both

ways

as long as possible.

as this will cause the plants to discontimir

A'arieties

— The

W/iite

Sjiini-,

Loan

hill,

No
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and thin to 3 when the plants begin to vine
on the vine,

fruit should be allowed to ripen

growth and cut short the crop.
(Ircen, and OW and Crisp are standards.

MUSKMELONS
There

is miicli confusion regarding the use of the term muskmelon and cantaWith some the terms are regarded as synonymous. According to Bailey's
Ci/rl(ijicdia of American Horticulture the cantaloup is a special form of muskmelon,

loup.

having a deeper furrow and a hard rind.
Culture The culture of the muskmelon is

—

similar to that of the cu-

c\imber.

The

fruits are

of a higher flavor

lowed

al-

if

remain on the
vines until they separate
to

readily at the shoulder.

—

"Varieties A large,
nearly smooth-skinned
type known as the Mnntreal

muskmelon has
aroused

recently

considerable

terest in the "West.

of

a superior

in-

While

size

it

is

coarse and low in quality.

In fact,

as

a

class,

the

medium- to -small -si zed

,.,„„.
*
„
«
.^k
». j
Fig. 32. Anexcelleotvariety of muskmelon, of the fiae-netted skin tj'pe.
.

•

»

,

,

with a finely netted skin are the par excellence of quality. Of
and the well-known Roclcy Fm-d, which is a slight variation of the Gem,
varieties

<i

i

,,

this type the Netted

are

•

^

(Ei-win.)

Oem

good examples.

WATERMELONS
The watermelon
North, however,

if

thrives best in the South.

planted on an early "quick"

Good crops may be grown

in the

soil.

The hills are usually placed 8 or 10 feet apart, and, if the soil is thin, a shovelful
manure should be placed under each hill. The fruit is borne on the side branches,
and many growers recommend the pinching back of the terminal buds to stimulate side growth.
"Varieties Mountain Bweet and Hungarian Honey are good northern sorts.

Culture

of well-decayed

—
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CITRON
a fruit very similiir to the watermelon in appearance and culture, but
bearing a thick, hard, fleshy rind, which is used for preserving.

Citron

is

PUMPKINS
are coarse growers and, hence, are generally planted in the field
favorite plan is to plant in alternate rows in every secrather than the garden.

Pumpkins

A

ond

hill in

the cornfield.

The

the approach of heavy frost.

be stored or covered with fodder upon
grown for stock, and finds only

fruit should

The crop

is

largely

limited use as a table vegetable.

SQUASHES
The term " squash

" is quite a broad one, including those classes of

gourds
which produce an edible fruit. It is a popular error that squashes, pumpkins, and
melons will cross-fertilize if planted near one another. Those who have made
careful investigation, however, are emphatic in their statements that such is
not the case, and that squashes never cross with watermelons and spoil their flavor,
Hand crosses between the pumpkins arid squashes failed
as is sometimes stated.
in the majority of cases, and in no ciise were the results apparent until the second
generation.

—

Culture The general cultural requirements of the squash are similar to those of the
cucumber except with the long-vined sorts, for which the hills should be ten feet apart. Sow 6 to
8 seeds per hill and thin to 3
Of the summer squashes, Sil/cer Custard and Orookneck are good
varieties of the winter squashes, Boston Marrow and Hubbard.
Varieties There are two distinct types of squashes the summer and winter species.
The summer varieties mature early and are used before the rind hardens. The fall and winter
varieties are usually provided with a hard, flinty shell of a warty appearance.
The Hubbard is a
well-known and excellent representative of this class
Winter varieties are readily stored if
;

—

—

handled carefully and held at a temperature of 40° to

50°.

ANNUAL, ROOT CROPS
BEETS

GABROTS

TUBNIPS

SALSIFY

PABSNIP8

BADISH

Eoot crops are of the easiest culture. The essential conditions are a deep, rich
with ample moisture. A straight, symmetrical root is required, and to securethis, deep plowing and a well-prepared seed-bed are necessary.
The soil should be
fertile, but it is not advisable to plow under fresh manure, as the roots are apt to
acquire an astringent flavor and a forked growth.
On poor, clay soils the roots are
usually leathery and of inferior quality.
soil,

BEETS, CAREOTS, TURNIPS
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BEETS

—

There are two general types of beets
the turnip-rooted and the long-rooted.
The turnip-rooted sorts mature the more quickly and are generally grown for the
early-season crop.

Culture — The

beet ranks with the onion and pea in point of hardiness, and should be sown
is in a tillable condition.
Plant 1 inch deep in rows 3 feet apart. As the
seed usually germinates unevenly, it is well to sow thickly. Thin as the plants reach 5 or 6 inches
in height until they are 5 inches apart.
The thinnings make excellent greens. By successional
as soon as the

ground

sowing a supply may be bad throughout the summer and fall. Upon the approach of heavy frost
the crop should be pulled and piled. The tops are cut off 2 inches above the crown. This is
important, as, if the crown of the root is cut, they readily decay. Store in a cool cellar or root pit.
If the atmosphere is dry they should be covered with slightly moistened soil or sand.
If allowed
to dry out the roots become wilted and corky.
Good corn land is well adapted to beet growing,
and for early varieties a quick, sandy soil is advantageous.
Varieties The Eclipse is a general favorite. Other standard varieties are the Early Turnip,
Egyptian, and Long Dark Blood.

—

CARROTS
Culture
The

— Like

other root crops, the carrot thrives best on a rich, deep, well-drained

plants are quite hardy and of the easiest culture

when once

established.

The

soil.

seed germinates

and hence it is a go6d practice to sow with it some companion crop, such as radish. This
keep the rows defined and insure early culture. Early culture is important, as the young
plants are rather delicate and easily smothered out by weeds if neglected. The seed should be
sown rather thickly and the plants thinned to 3 inches apart. Early varieties are sown as soon as
slowly,
will

the

soil will

The winter crop should be sown about

permit.

off

while

and

best

still

in the

soil.

The

the

first

of June.

Crops intended for

they may mature their growth and the tops will diu
roots which are harvested while still in a growing condition store

storing should not be planted before

this, as

are of superior quality.

Harvesting — Eor

convenience, the

first

step in gathering should be the

tops with a brier scythe or cropping off with a hoe. Digging
furrow from the row on each side, or plowing out the roots.

Varieties — Scarlet Horn and

Impi-oved

Long Orange

are

may be

among

mowing

facilitated

off of the

by plowing a

the best.

TURNIPS
The turnip
atmosphere of

is

and does not thrive
grown almost entirely

a moisture-loving plant

midsummer

;

hence

it is

best in the hot, dry
as a spring

and

fall

crop.

Culture — The

seed is sown early and the roots usually reach marketable size in eight to
Turnips are often sown as a successional crop with early potatoes and cabbage.
The seed is sown broadcast and the only important point in culture is that the plants have an
ample supply of moisture. The soil is likely to be dry when the fall crop is sown hence, thorough

nine weeks.

;

ANXUAL EOOT CROPS

i»S

Germination may be assisted by rolling, whicli brings
Turnips are injured by freezing, and should
before heavy frost. The roots are largely used as sfock food and find only

pi-cparation of the Kt^ed-bed

is

necessary.

the moist particles of soil into contact with the seed.

be stored in a cool

demand
Varieties

a limited

cellar

as a table vegetable.

— Purple Milim,

Early Snowball.

RUTABAGAS OK SWEDISH TUKJflPS
The rutabaga
it

is

identical with the turnip in

its

culture, with the exception that

requires a longer season for growth, and for the winter crop should be

sown four

or five weeks earlier.

Varieties

— Oolden Heart

is

a satisfactory variety.

SALSIFY
This

is

a delicious winter vegetable of the simplest culture.

It is often called

"oyster plant,"' on account of
its

oyster-like

plant
little

The

flavor.

as yet comparatively

is

known

in

this country,

but should be more generally
grown.

Culture — Salsify
season crop and

early in the spring.

a main-

is

should

The

be sown
roots are

may

not injured by frost and

be

ground over winter or
stored.
They become woody and
unfit for use after growth begins
Fig. 33. Sandwich Island Mammoth, the standard variety of salsifj'.
(Brwin
the second spring, however.
The
general culture requirements of salsify arc similar to those of carrots and parsnips.
Varieties iS««f?zojc7i Island Mammoth is one of the most productive varieties.
left

in the

)

—

PARSNIPS
Culture — Sow

early

and give the same culture as for the

or left in the ground over winter.

the roots seem to be

carrot.

If stored it is best not to dig

them

improved in qiudity by freezing. The seed
radishes may be sown with them as in the case of carrots.
Varieties Ilolloti) Crown is an excellent sort.

—

is

The

roots

until after

may

be stored

heavy

frost, as

slow in germinating and
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RADISHES
Culture— To

produce

crisp, tender'roots the radish requires a cool,

moist season of growth,
similar to the turnip.
Sow early in the spring, and repeat at intervals of ten days for successional
crops.
Early varieties mature in from twenty to thirty days. Winter varieties with a long,

tapering root are grown to a limited extent only.
Black Spanish.

Varieties — White

One

of the best varieties of this type

is

the

Turnip, Hearlct Qlobe.

PERENNIAL ROOT CROPS
ASPARAGUS
The

HORSE-RADISH

RHUBARB

crops placed under this heading are not closely related botanically, and are

on account of their similar cultural requirements
permanent location in the garden.
Their permanency indicates the
necessity of thorough preparation before planting. An asparagus bed, for example,

arbitrarily placed in this section

and

their

should yield profitable crops for twelve to fifteen years, provided the preparatory
work has been properly done. In preparing the bed for any of these crops the
ground should be deeply plowed and a heavy coat of well-rotted manure worked in.
If the soil is not in good mechanical condition it will also be an advantage to plow
in the fall and leave the ground in the rough over winter.

ASPARAGUS
Culture — Asparagus

a hardy perennial, native of Europe, propagated by division of the
from seed, which is the best method, the plants should be grown
As the
in the seed-bed the first year and transplanted to the permanent bed the second spring.
bed will last for a number of years if the crop is properly planted, thorough preparation is of
roots or

by

seed.

is

If propagated

The land should be deeply plowed and heavily manured with well-rotted
As the stalks are the edible portion and asparagus is a
before planting.
strong feeder, it will require annual applications of manure throughout the life of the bed.
The rows should be 6 feet apart and the plants 2 feet in the row. A convenient method of
special importance.

stable

manure the

fall

is to furrow out the rows to a depth of 8 inches, and plant in the bottom of the furrow.
Cover the roots lightly at first, packing the soil well, however, around them, and gradually fill in
the furrow as the stalks appear above the surface. This is a more convenient system than the
old one of planting in solid beds, and will give good results.
The plants should become well established before any crops are harvested, and for this reason
it is best not to gather any stalks until the second spring after the plants are put out, and even
then it should not be cropped heavily the first time. During the first two years frequent tillage
After the plants become well established the ground is sufficiently shaded and
is important.

planting

mulched

to give little trouble

from weeds.

PERENNIAL ROOT CROPS
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The

are
shoots should be gathoicd as they appear in spring and before they

more than 8

The stalk
th/m this they become woody.
or 10 inches in height.
with the
should be gathered by reaching 2 or 3 inches below the surface, grasping the stalk
is often used for this work, but it is
case-knife
twist.
simple
off
with
a
breaking
and
fingers
not
be recommended, as the young crowns are clustered together and the blade of the knife is
If allowed to

grow

taller

A

to

number of them, spoiling the future crop. Cropping should cease about the
middle of June and the tops thereafter should be allowed to grow at will. After frost in the fall
of
the tops are mown off and the beds well dressed with rotted manure. Asparagus is a nativf
growth.
stimulate
will
of
salt
applications
the seashore and occasional
likely to sever a

"Varieties

—Among the

best varieties are Gontmer'a Colossal

and Palmetto.

RHUBARB
Culture —The most convenient method
The plants may be set out in either spring or

of propagating this vegetable

is

by division of

roots.

planting 4 feet apart in rows 5 feet wide, in a
No crop should be gathered until the second year after transplanting. Give clean
rich, moist soil.
culture during the summer and apply a coat of manure in the late fall. This should be plowed
under the following spring. This mulch will prevent deep freezing, thus securing an early crop
fall,

of stalks in the spring, and the additional supply of plant food will also aid in procuring a rapid
growth. Bhubarb is essentially a moisture-loving plant and if properly supplied with water and

an ample food supply, an excellent growth is insured.
There are apparently no new varieties of superior merit. The old standards, the
"Varieties
Linneas and Yictoria, are favorites. The Linneas is an early variety and less acid than the Victoria.
The Victoria is a strong, heavy-growing sort with pink stalks and a more decided acid flavor.
Forcing Bhubarb is readily forced in a warm cellar hence, winter crops of this delicious
vegetable may be enjoyed by digging the roots late in the fall and storing them in a warm, dark
The roots should be dug upon the approach of heavy frost and left above ground for a
cellar
This freezing process is necessary, for without it the
couple of weeks for the purpose of freezing
The
roots do not take on an active, vigorous growth when brought into a warmer temperature.
roots may be packed in closely, with only sufficient soil attached to supply moisture, and the cellar
should be practically dark. Occasional watering may be necessary to keep them moist. The temperature should be 50° to 60°. This winter forcing is a very simple process and may be employed
by any farmer who will comply with these conditions. Well-established roots should be used.
Forced roots, of course, are very much weakened, and if again planted out-of-doors will not bear
crops until the second year

—

—

;

HORSE-RADISH

Culture — Horse-radish

A rich, deep soil furPropagation is by root cuttings, which should be one-half to three-fourths inch in diameter and 4 to 6 inches in length.
To
insure planting them with the crown end up it is well to make the upper cut sloping.
The roots
are used as a condiment with meats in late fall and early spring.
A winter supply may be had by
storing roots in moist soil or sand in the cellar,
Grated horse-radish soon loses its strength.
Freshly grated and neatly bottled packages find a ready sale in small towns, and one can nearly
always find an excellent local trade for a limited supply.
is

a hardy perennial of the simplest culture.

nishes the best conditions for the development of symmetrical roots.

.
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COLE CROPS
CABBAGE

BRUSSELS SPROUTS

OATTLIFLOWER

KOHLRABI

CABBAGE
Cabbage is a hardy, partial-season crop. Tlie plants are usually started in the
hotbed or window box and set out when the second or third true leaves appear. An
excellent seed-bed for starting the plants may be secured by burning straw or brush
to warm the soil and kill weed seeds then pulverize and sow at once.
Culture — The early varieties are set out as soon as the state of the ground will permit, and
;

do not suffer seriously even if caught by late frosts, provided the plants have been properly
"hardened off." The seed for the fall and winter crop is usually sown about the middle of May.
The distance for planting varies much, as some varieties produce very large heads and others small
ones.
For the general run of varieties, 3 feet apart in the row is a convenient distance. If the
plants are spindling they should be planted deeply and side roots will be emitted along the buried
portion of the stem. A rich soil and frequent surface tillage to conserve the moisture and a uniform period of growth are the essential conditions for successful cabbage culture.
If the soil
becomes diy the heads " set." If rains follow later a second growth comes on, causing the heads
to split and making them practically worthless for market.
Upon the approach of heavy frost the plants should be pulled and stored in a pile
Storings
with the roots up. Cover with 3 or 4 inches of straw, and as winter approaches add layers of
earth to protect from freezing and thawing. For storing purposes the heads which are not quite
In storing out-of-doors, it is important to secure a site where the
solid and mature preserve best.
drainage is good. Ventilation should be provided by small openings through the sides of the pile.
If the supply is to be used during the winter, a more convenient method is to store in a root cellar
where the temperature is about 36°
In storing cabbage it is very important that the heads should be well drained. When growing
m the field the leaves gather the dew, so that heads for storing should be pulled and piled with the
roots upward for several hours to allow the water to drain out of the leaves. A method of storing,

—

convenient for the farmer,

is to store

the heads in barrels

;

they will preserve better,

also, if

each

wrapped up in a newspaper.
Varieties There are two general types of cabbage, the wrinkled and the smooth-leaved.
The wrinkled-leaved sorts are regarded by some as superior in quality, but they ai-e less productive
head of cabbage

is

—

^

than the common type and, hence, are not so generally grown. The smooth-leaved type may be
The purple-leaved
subdivided into the purple-leaved and the green-leaved, or the common form.
The behavior of varieties of cabbage differs much
is much prized by the Germans for pickling.
according to local conditions. Early Jeney Wakefield is a standard early sort. Flat Dutch and

Drum Head

are valuable winter varieties.

BRUSSELS SPROUTS
This

is

a

member

similarly to cabbage.

of the cabbage family with small, lateral
Its culture is practically the

same

buds which are used

as that of cabbage.
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CAULIFLOWER
This is a, Tariety of cabl^ago which has been improved by the enlargement of the
Its cultural requirements are similar to those of cabbage.
terminal flower buds.
attention, however, and commands a better price on the
more
careful
It requires
market. The heads should be shaded for blaucliing when two-thirds formed. A
convenient method of doing this is to
and pin them together over the head.

Varieties

— Early Dwarf, Erfurt,

hrL-dk the

midrib on the large, outer leaves

Oiant, and Nonpareil are valuable.

KOHLRABI
This

is

another

member

grown considerably

stem,

vegetable.

The

of the cabbage family, with

as a winter food for stock

tubers should be used

become tough and woody when

older.

when

aud

an enlarged, turnip-shaped
in a limited way as a garden

2 or 3 inches in diameter, as they

White Vienna

is

one of the best known

varieties.

SALAD CROPS
CELERY

LETTUCE

CRESSES

LETTUCE
As usually grown lettuce is
Culture — For the first crop it

a hardy, early-season crop of the simplest culture.

is an advantage to sow in raised beds, as such soil warms up
Later crops are sown in rows and thinned to 8 inches apart. The last crop is usually
cleared by midsummer, and the ground may be used for fall turnips. If the daily supply is gathered

earlier.

morning before becoming wilted by the hot sun it will be the more crisp and palatable.
There are two general types of lettuce
head or cos lettuce, and the loose or leafy type. The cos
variety forms small cabbage-like heads, and is a type of superior quality.
It requires a longer
period of gi-owth, however, and greater care in culture. For the farmer's garden the loose type
will generally be found preferable.
Varieties —"There is an endless list of good varieties which have their special adaptation to
local conditions.
Black Seeded, Simpson, and (Inind Rapids are standard kinds.
early in the

—

CELERY
The growing
that

its

cultural

of celery

is

demands

market gardener, for the reason
more exacting than those of other crops. Ou the

largely restricted to the

are

other hand, the value of the crop

is

greater in proportion.

In fact, there

is

prob-

grown which will bring as large returns jier aca-e as celery, and in
most towns and villages there is an excellent demand for a limited supply. The
ably no plant

CELERY, CRESSES
essential requirements for successful celery

transplanting, that the plants

may become

growing are
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a rich, moist soil

and

early

established before the hot, dry weather

The grower who is not able to irrigate will find bottom lands most'
The plants should be started in the seed-bed and transplanted once
before being put out.
The first transplanting is usually done when the second or
third true leaves appear.
The crop is usually put oat about the middle of June.
Culture — There are two general sjslems of culture for celery — the level culture and the
comes on.

satisfactory.

In the trench system a furrow is laid out, a man following with a spade, to deepen
inches.
The plants are then set in the bottom of this trench. At blanchitig
time in the fall the trench is merely filled in. The level-culture system is similar to that i)racticed
with other garden vegetables. Both systems of culture have their si^ecial jjoints of advantage.
trench system.

the trench to 13 or

U

In dry seasons the plants in the trench fare better on account of being protected from the dry
winds and somewhat shaded. In wet seasons the level culture is very much more successful.
This system involves less labor, and on the whole is probably to be preferred. The plants should
be set out late in the evening, while it is cool, and it is also well to remove one-third or one-half of
the top to prevent wilting. Frequent tillage should be given throughout the summer to insure a
constant supply of moisture.
Before the stalks can be used for the table the green coloring matter must
Blaiichiiig'

—

be removed.

This

is

brought about by any practical method which will exclude the light. For
may be used, set up on each side of the row, with a strip

the early, dwarf varieties, 13-inch boards

The placing of 4-inch drain tile over each plant is also a
across the top to hold them together.
simple method. With the later crop, soil is often used for blanching. If soil is used, care must
A convenient method is for
be taken to gather the stalks together before placing it around them
a man and boy to work together, the lad working on the opposite side of the row, gathering the
stalks,

and holding them in position until the soil is filled in around them. This can not be
If the crop is to be stored in
at one time, and two or three operations are necessary

completed

the cellar for the winter, outdoor blanching is not necessary. The roots should be taken up for
storing upon the approach of heavy frost and placed in a cool cellar, packing a small quantity of
The plants may be,j)acked quite closely together and
soil around the roots to keep them moist.

excluded, blanching will be completed in three or four weeks. If the soil becomes
temperature of 50° to 60° is suitable. The crop
may be necessary.
straw and layers of soil to protect from frost.
covering
with
out-of-doors
by
stored
be
also
may
This is not convenient for getting out supplies in cold weather, however, and cellar storage is
preferable for the small grower.
White Plume and Golden Self BlancMng are good early varieties. For the mainVai'ieties

if

the light

is

A

dry, occasional watering

—

wmter

crop, Giant Pascal, Kalamazoo,

of celery with a turnip-shaped root.

and

JV«io

Rose are considerably grown. Celeriac is a variety
root is the edible portion and is used as a salad.

The enlarged

CRESSES

Water Cress
nishing and salads.

is

a species of nasturtium of perennial growth, used for gar-

It is a hardy, moisture-loving plant

and readily

establishes

:

SOLAKACEOUS CROPS
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along streams after the bed has been prepared and the seed sown.

itself
little

(xarden Cress
garnishing.
in

There

U

variation in varieties of cress.

from

The crop

six to eight

used to a limited extent for
hardy and should be sown quite early. Plants mature

a partial-season crop which

is

is

is

weeks.

SOLAIVACEOUS CROPS
The

PEPPER

BOG PLANT

TOMATO

warm

season

window box, and a

better

plants mentioned in this group are tender and require a long,

for growth.

root system

They should be
is

started in the hotbed or

secured by transplanting a second time before placing in the

That the crop may have ample time

to ripen

strong, well-established plants to start with.
of the ISTorthwest,

where

frost

comes

it is

This

of special
is

field.

importance to have

especially true in the regions

.early.

TOMATOES
Culture — Where

there is a choice of location, a warm soil is always preferable for the
In a bad location or in cold, wet seasons plants set fruit poorly, the foliage takes on a
yellow complexion, and a poor crop invariably follows. To secure fruit of good color and free
from rot, a support of some kind is an advantage. Posts, wire netting, or any framework that
will spread the vines and admit sunlight and air will fill the requirements.
The yield of the tomato is materially increased by proper training. Some experiments along
this line with which the writer was connected at the Iowa Experiment Station showed the follow-

tomato.

ing results

A row of untrained plants yielded 157 pounds of sound fruit and 34 pounds of rotten fruit.
The same number of trained plants yielded 197 pounds of sound fruit and 15 pounds of rotten
fruit.
In the one case we have 20 per cent of decayed fruit and in the other only 7 per cent, which
clearly indicates the importance of

up off the ground
The relative solidity

getting the vines
to prevent rot.

of fruit is also an important factor in
determining the shipping and keeping qualities. Fruits of the same size

from

different varieties vary much in

weight, the heavy ones containing
small seed chambers and a large proportion of
this
Fig. 84.

Specimen tomatoes of standard

varieties.

(Erwin.)

flesh.

character of

Varieties
fruit

showing

invariably

keep and ship better than the lighter

TOMATOES, EGG PLANT, PEPPEES
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For example, tbe
a light tomato, rotted to
the extent of 27 per cent, while the

fruited sorts.
jVi'w Jersey,

Lorillard, a
riety,

was

Upon

well-known heavy va-

ailected only 5 per cent.

the approach of frost the

green fruit

may

be gathered and

sunny room to
Varieties There

stored in a

list

—

ripen.
is

of varieties of tomatoes,

a long

many

which are of excellent quality.
The ideal type of tomato is a smooth,
of

Fig.

85.

One

of the favorite sorts of egg plant.

(Erwin.)

medium -sized
cavities

fruit with small seed
and a large proportion of

they are grown for market the medium-sized fruit, evenly graded, is preferable to the
Acme, Dwarf Champion, and Limngstone Beauty are much grown. The yellowfruited sorts are more meaty than the reds. The flavor is distinctly peculiar, however, and while
preferred by a few who have cultivated a taste for them, they are not in general demand.
flesh.

If

large varieties.

EGG PLANT
Culture —The egg plant, like the tomato, should be started within doors. It is even more
tender than the former plant, however, and should not be planted out until the weather becomes
Well-drained soil is important, and without this or in cool seasons the crop is
settled and warm.
The plants are usually set 2 feet apart in the row.
likely to be a failure.
Varieties — Black Pekin and

New York

Improvefl.

There are

also

small scarlet and white varieties, the
fruit of which is used for decorative

purposes and

is

of

little

value as a

vegetable.

PEPPERS
Culture — The plants
started in the hotbed or

maybe

sown directly

out of-doors after the weather becomes warm, and thinned to 12 inches

A

variety collection of pepapart.
pers shows a most interesting varia-

The

tion in size, shape,

and

color.

seedsmen's general

list

of standard

varieties is quite successful.

Fio.

36.

Some popular

varieties of peppers for various uses. (Erwin.)

MAKING AND CAEE OF LAWNS

106

CORN
POPCORN

SWEET CORN
The

SWEET CORN

general cultural requirements of this crop are identical witli those of

field

corn, for details of which see page 49.

Culture — For
For

tance.

tlie

corn as a garden crop, earliness and a succession are matters of prime imporwarm soil and plant in liills. For the main-scuson crop many

early crop choose a

prefer to plant in rows.

E.-^iiccially

for the early varieties,

which

arc planted Ijcfore the

ground

has become thoroughly warmed, sliould one make sure of having fresh, vigorous seed. Germination may be hastened by soaking the seed in warm water over night before sowing.
Varieties Varieties vary much in the length of their growing period, and are often clas.sed

—

medium, and late. The Early (Jury and Early Midne are excellent varieties for the 'West.
and mature in eiglit to nine weeks. SloweU's Evergreen is largely grown for the main-season crop.
Country OciiUeiiinii and Ne Plus Ultra are valuable late varieties.

as early,

POPCOBN
This crop adds to the enjoyment of the long, winter evenings, and a few rows
should find a place in every vegetable garden. Its consumption is incretising, and
popcorn is becoming a crop of commercial importance in a few localities. At one
point in Northern Iowa a single grower devotes 500 acres to popcorn, and there are

many

others of loss importance.

field corn.
is

As the crop

is

Its general culture is largely the

same

as that of

not saleable until a year or more old, good storage

room

important.
WJiite J'earl is a variety

which

is

largely grown.

MAKING AND CARE OF LAWNS
There is nothing that adds more to the external beauty of a home than a wellkept lawn. A- perfect lawn is not obtained by simply seeding witli (.•ertain kinds of
grasses. A green surface may be obtained in this way in a few months under favorable conditions, but a soft, velvety turf that is a deliglit both to view and to wtilk
upon, is obtained only after the exercise of intelligent etire for a period of years.

Preparation of the Soil — It must

be remembered that the lawn,

when

remain undisturbed; the sward is to be jiermtuieiit, and henee
the importance of most thorough preparation of the xoU.
Tbe lirst essential is
thorough uudi'i'drainage. Where tlie process of grading has involved much filling in
time should be allowed for settling of the soil. If grading is done with soil removed
once formed,

is

to

SEEDINTt
in excavating the rollar,
soil,

I'ac-o

AXD

S()DD1N(J

sliould be covovckI over with 4 to

it

as rich as possible in vegetable matter.

it should be hoed one
should be used (|uite

si'ason, if possible, to get
lilierally

possilde, as the seeds lo
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lie

and the surface

(i

inches of good

If the soil is full of

weed

siir-

seed,

cleaned up.

Well-rotted manure

jiut into the

very finest condition

it

used are very small and the

jilants, for a

time, very

delicat.e.

Scloctioii of S«.hmI

—

For sections of the country to which it is adapted
uo better grass than the Ki'utucky blue grass.
This is made more thrifty in
many loi-alities l)y the volunteer entrance of white clover during favorable seasons.
Some of the fescues or timothy may l)e sown with it as a piotection while it is
there

is

The blue grass will crowd them out when it gets a hold. Too great
care can not be observed in obtaining jjure seed, as foul seed may cause a great
amount of annoyance ami extra work.
getting a start.

Seed should be sown yeiy early in the spring to get a good start before the
di-y and hot
or in the early fall after the rains and cooler weather
Inn-e arrived.
The seed should be sown evenly and not covered very deep, a light
raking with a garden rake being all that is necessary. If there is no immediate
weather gets too

;

prospect of rain, the grouiul should then be rolled, to press the seeds into close vontact with the earth and aid in their germination.
If a good growth is not ol)tained
season, and es^iecially

if the lawn is in an exposed situation in a severe
should be covcu-ed the first winter with c-oarse manure for protection.
This manure should be as friH' from weed seeds as may be. It can be left ou in the
spring until the grass starts, giving oppjortunity for some of its finer and more

the

first

climate,

it

soluble particles to be transferred to the soil by the spring rains, wlieu

raked off.
Spring seeding,

followed

if

dry, hot

l)y

summers, may

also

lie

it

should be

advantageously

protected from the sun in a similar way, using hay or straw for the covering, but

only just enough to

foi'ui

Trjiusi)la-iitiiig^

manner than by

a shade.

Turf — A

seeding.

The

good turf nuiy be obtained more quickly

gi'ound that

is

to i-eceive the turf

in this

should be well

A piece of smooth, tough sod
loosened and nuide smooth and even on the surface.
of the desired grass and free from Aveeds should be selected from which to obtain
the

supipl}'.

Cut

thickness (great

length as will

snug

rolls for

about one foot in width, t«-o to three inches in
taken to ha^'e the thickness uniform), and of such

this turf in sti-ips

earc^

should

lie

make them of convenient weight to handle.
convenience in handling.

These are rolled up into
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The turf is then transferred to the prepared soil, closely laid, rolled, and watered.
This method has the advantage of providing a fine turf the first season and insures
a good, clean sod, free from objectionable plants, a result not always readily obtained
by seeding.

An occasional covering with manure during the winter, as above described, will
be found of great benefit in keeping up a healthy, vigorous growth, and in giving a
rich,

green color to the grass.
t

PUBLICATIONS ON SPECIFIC CROPS, TRUCK FARMING,
AND THE MARKETING OF PRODUCE
A B

By T. B, Terry. A. I. Boot <& Co., Medma, O. (1893)
Gives in detail the methods of one of the most successful potato growers in the United

C OF Potato Culture.

10.50

States.

AspAEAGUS.

By
This

is

M. Hexamer. Orange Judd Co., N. Y. (1901)
the most recent worlc on the subject of asparagus culture.

.50

F.

AsrAKAGUS CULTUBE.

By

Asparagus Culture.

Farmers' Bulletin

Bboom Corn and Broom.

Barnes and Kobinson.
61.

Orange Judd

Oeo. Boutledge

N. Y.

Sons,

....

'

Co.,

<fi

.

.50

United States Department of Agriculture.

N. Y.

.

.50

.

In addition to cultural directions, this book gives considerable information on the subject
of broom-making, for home use and for market.

L

Allen.
Orange Judd Co., N. Y. (1901)
By C.
Treats of the various types and varieties of cabbage, cauliflower, broccoli, Brussels sprouts,
and kohlrabi, paying especial attention to seed growing.

Cabbages, Cauliflowers, Etc.

.50

.

kale, coUards,

Celery fob Pbofit.

By

T. Qreiner

Cyclopedia of Horticulture.

T.

Qreiner,

La

Salle,

N.

Y

(1893)

By

.20

.

Tlie yfacmillan Co N. Y. (4 vols.).
L. H. Bailey.
The most comprehensive American work on this subject. All classes of vegetables and
flowering plants are treated, culturally and botanically, by an acknowledged authority. Pro,

20.00

fusely illustrated.

By L. H. Bailey. The Macmillan Co., N. Y. (1900)
American work on the forcing of vegetable crops.

Forcing Book, The.
The

best

1.00

By Peter Henderson. Orange Judd Co., N. Y. (1897)
Henderson was one of the earliest and most successful growers in America.
Making. By L. H. Bailey. The MacmiUnii Co., 'N. Y. (189^)
This is a book devoted to the general improvement of the home grounds.

Gardening for Profit.

1.50

.

P<^ter

Garden

.

Ginseng. By Maurice G. Eains. Orange Judd Co., N. Y. (1901).
Greenhouse Construction. By L. R. Taft. Orange Jmid Co., N. Y.
Professor Taft

is

.

1.00

.

...
(1899)

regarded as the American authority on greenhouse construction.

.

.

.

.50

1.50
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Greenhouse Management. By L. R. Taft. Orange Judd Co., li. Y. (1900)
A standard work on all the details connected with the management of greenhouse plants.
.

How

Grow Melons for Market.

TO

Philadelphia

How
How

.

TO

.

(1894)

Pay.

...

&

Co.,

20

,

Co.,

N. Y.

.

.

1.00

.

United States Department of Agri-

Bulletin 53.

By

.

Orange Judd

Falconer.

.....

.

.

.

W, A. Burpee
.

.

.

.

Make the Garden

TO

By Van Ornam

.

Grow Mushroojis. By Wm.
Grow Mushrooms. Farmers'

TO

culture

How

.

fl.50

.

Wm. Henry

T. Greiner.

Maule, Philadelphia
3.00

Kitchen Garden of One Acre, A. By Van Ornam. W. A. Burpee dt Co., Philadelphia
Market Gardener, The Young. By T. Greiner. T. Greiner, La Salle, N. Y. (1896)
.

.30
.50

Written as a guide for the beginner.

Market Gardening akd Farm Notes.

By Burnett

Orange Judd

Landreth.

Co.,

N.

Y
1.00

(1893)

Marketing Farm Produce.

Farmers' Bulletin

Agriculture

.

N. Y.

.

.

By G

Mushrooms, Edible and Poisonous.

United

62.

States

Department of

.

F. Atkinson.

.

Andrus & Church,

Ithaca,

3.00

(1900)

Clearly written and with a large number of illustrations which are of value to the amateur
in determining edible and poisonous species.

Mushrooms, Edible and Poisonous. By J. A. Palmer Prang & Co., Boston
Onion Culture. Farmers' Bulletin 39. United States Department of Agriculture
Onion Culture, The New. By T. Greiner. Orange Judd Co., N. Y. (1891)
Detailing a

new method

of onion culture

2.00
.

...

.50

which Mr. Greiner has found very successful and

profitable.

How to Raise them Profitably. Orange Judd Co., N. Y. (1887)
Onions for Profit. By T. Greiner. T Greiner, La Salle, N. Y. (1893)
Open- Air Vegetables. By H. A. Dreer. H. A. Dreer & Co., Philadelphia,

Onions

.

:

Plant Breeding.
a work

By

L. H. Bailey.

The Macmillan

Co.,'S.'Y. (imi)

of distinct value to every grower interested in the

.20

20
Pa. (1900)

.25

...

1.00

.

improvement of plants by

selection.

Potato Culture. Farmers' Bulletin 35.
Potatoes for Profit. By Van Ornam.

United States Department of Agriculture

W

A. Burpee

&

Co.,

.

Philadelphia, Pa.

.

.20

a practical pamphlet devoted to the culture of this tuber.
Prize Gardening.

By

G. B. Fiske.

a work describing the methods

Co.,TS.Y:. (l^Q\)

...

a number of successful amateurs

in various parts of the

Oraruje
of

Judd

1.00

United States.

Rhubarb Culture. By Fred S. Thompson. rOTcZaZe c6 Co., Milwaukee
Rhubarb Culture, The New. By Mosse and Fiske. Orange Judd Co.,
The

authoritative

work on the winter forcing

of rhubarb.

(1894)

TS.Y. (l^Ql)

.

.

.50

.50
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Some Edible and Poisonous Fongi.

Bulletin

United States Department of Agriculture

15,

Division of Vegetable Physiology.

.

.

•

,

Y

Sweet Potato CuLTUHE. By James Fitz Orange Judd Co. 'N
Sweet Potatoes. Farmers' Bulletin 139. United States Depurliiivnt of AgricnUiire
Tomato Growing. Farmers' Bulletin 76. United States Department of Ai/ricultnrc
United /states Department
Vegetable Garden, The. Farmers' Bulletin 94.
.

Agriculture

.

.

.

(ISW)

.

ipD.lS

.

.50

.

of

.

Vegetable Gardening.

By S. B. Green. TFei* tf- Cc^., St. Paul (1900)
Written in a clear, simple style; the best work on the subject for the :\Iississippi Valley- and
the Northwest.
.

Vegetable Gardening, Principles
(1901)

.

.

<ip.

By

H. Bailey.
"

L.
.

The Mncmillan

Co.,

N. Y.
1.35

.

Vegetables Under Glass. By H. A. Dreer. //. .4. /)»•<«•«(• C».. Philadelphia,
A concise pamphlet containing valuable information on winter forcing.

l.-V,

Pa. (1896)

.2.5

Fruit Culture aud Forestry
By L. E. Taft, M. S.
Horticulturist, Michiyau Agricultural Experiment Station

THE ORCHARD

SITE

AND

ITS

PREPARATION

Success in growing and handling an orchard should not be expected unless care
is taken to provide a suitable location and a soil adapted totheparticular
kinds of fruit
that are to be planted.
In a general way it may be said that only such locations as
are elevated above the surrounding country are adapted for orchard purposes. Mere

elevation alone will not suffice, however, as a rolling tract of land, with a considerable area at a lower level near by, will give better results than a plateau that has a

much

greater altitude.

Water and Air Drainage — A
for water

and

will thrive

air drainage,

rolling site

and while the former

when they have wet

feet

— the

is

is

of value in providing both

essential

— as none of our fruits

latter should never be overlooked.

After
often found that trees upon low land have been killed, while
others but twenty feet higher up the slope have not only escaped without harm but
severe winters

it

is

produce a crop of fruit the following season.
The danger from spring frosts is also greatest on the low land, and it frequently
happens that on a hillside, when there is a movement of the air, little harm maybe
done, while on the lower land all the blossoms are destroyed.
This is due to the
fact that cold air sinks to the lower levels almost as freely as water, and if there is
a broad plain or a large lake at the foot of the slope the effect is increased.

Iiiiniunity

from Fungous Disease — Another benefit from

a side hill rather than a hollow for orchard planting
so injurious to the foliage

and

fruit of

is

the use of

that the fungi which prove

most of our trees are far

less

troublesome in

the former place than in the latter, as the dews are not so heavy and disappear
much more quickly.

Orcliartl Soils
fruit growing, there
Copyright,

1903,

— While neither sand, muck, nor

is

clay soils are adapted for

a wide range, which embraces everything from a moderately

by Rand, McNally

&

Co.
(Ill)

THE
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sandy loam to a

PKOPAGATIOlSr OF PLANTS

heavy clay loam, that can be used for this purpose.

fairly

some

ever, certain of these soils are rather better adapted for

and when

How-

fruits tlian for others;

possible, this adaptation should be considered in selecting locations for

and most plums do well on heavy
which it makes little difference
whether the sand or clay predominates. The cherry rather prefers a moderately
heavy sandy loam, as does the peach. While peach trees make a good growth on soil
of a sandy nature they are neither so productive nor so long-lived as on a heavier

The pear does

orchards.
soils.

best on clay

loam

Apples also do well on a strong loam

soils,
soil,

iu

soil.

A soil to be used as a nursery for growing any of these fruits should be of the
same nature as for an orchard, but should be richer and contain a considerable
amount of humus, so that it will not suffer from drought.
Preparation for Planting — In

preparing a tract of land for planting

should be plowed to a good depth and thoroughly dragged.

it

Before putting out an

orchard it will be desirable to secure a clover sod to be turned under. If this is
not available, a crop of Canada or cow-peas may be grown.
If the land lacks in
fertility,

decomposed

trees are to be set.
if

stable

It

may

manure should be used

—

if

be applied before the land

manure can not be secured, chemical

fertilizers

possible, a year before the

is

plowed for the

may be mixed

with the

trees, or,
soil

when

the trees are planted.

THE PROPAGATION OF PLANTS
The more common methods of growing plants are from seeds, cuttings, grafts,
and buds. In the case of fruit plants it is seldom that varieties can be reproduced
from seeds accordingly grafting or budding is generally employed with tree fruits,
and cuttings or layers for vine and bush sorts.
Growing of Stocks In growing fruit trees it is customary to grow
stocks, either from seeds or cuttings, upon which the improved varieties are worked
by budding or grafting. Except in the case of the apple and peach, these stocks
are for the most part imported from Europe.
;

—

Apple stocks are generally obtained from Iowa or Kansas, while the peach seedlings are grown
and budded the same year. For the apple, French Crab seed is preferred, and
for the pear the French stock is giving rather better results than the Japanese, although the
largest trees can be grown from the latter.
In most sections Mulinlcb stocks are used for the cherry,
the Miizzii.nl being employed mainly for sweet varieties.
The Myrabolan stock is generally
employed for plum trees, although native American stocks are hardier and are used in the Northin the nursery

GROWIXG OF STOCKS
west.

113

The Mirianna

stocks have not been satisfactory
In some sections peach stocks are'used
for plums, especially for Japanese sorts, but they
are not in favor in regions where yellows prevail.
For propagating peach trees, the nurserymen generally use seedling pits from
Tennessee
and North Carolina. They give better results than the pits of
improved varieties

from canning

factories.

For growing dwarf

trees, the

Angers quince

is

used for pears, and the Doucin and Paradise

stocks for apples.

To grow
the

fall

apple, pear, plum, or cherry seedlings, the seed must be procured in
or early winter; after being placed in boxes in thin layers with moist sand

between, they should be left out of doors in some shady place, to secure the action
of frost upon them.
In the spring a rich, moist soil, free from weed seeds, should
be selected. It must be such as will bring the seedlings to a size of from one-fourth
to one-half an inch in diameter in one year.

The land should be thoroughly prepared and marked

ofE

into rows 3 feet apart,

the furrows being 4 inches wide and 2 inches deep.
If the seed does not show signs
of sprouting, it should be thoroughly moistened and placed in a warm spot for

When

several days.

it

begins to sprout

it

should be scattered in the

drills

about

During the summer, the seedlings should have frequent
cultivation and hoeing.
If fungi appear upon them they should be sprayed with
Bordeaux mixture. By fall they will be ready for digging, and after being assorted
and trimmed they should be packed in sand, sawdust or sphagnum, until needed
1 inch apart

each way.

for root-grafting or for planting out in nursery rows.

The growing

is much the same, except that they are often
dry when received, they should be placed in water for
twenty-four hours, and then, whether for fall or spring planting, should be bedded
out in some well-drained, sandy soil. A trench 1 foot deep and of the size required
should be excavated, and in this the seed should be spread, the trench being filled
with alternate layers of soil. Cover with 3 inches of soil and wet down thoroughly.
If placed in the bed by the middle of October the seed may be planted in November,

planted in the

or

it

may be

of peach seedlings

fall.

If

left until spring.

For peach

trees the drills should be

apart and the pits should be dropped once in 2 inches.

Some

3^ to 4 feet

of the larger nur-

Sometimes the pits do not crack well when left to be
series use peach-pit planters.
planted in the spring, so that it will be well to examine them in the early part of
April ; if they are not cracking the bed should be well wet down. When they
have not cracked by planting time, which should be as soon as the ground can
be prepared, some make

it

a practice to crack

them with hammers, but this may
little more seed.

injure the seed and better results are often obtained by using a
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Budding'
root-grafting

is

always used for propagating the peach, plum, and cherry, but
often used for growing the apple and sometimes for the pear,

is

although straighter trees can generally be grown by budding. If to be budded,
the stocks of all kinds
except the peach, which is budded without being dug
Before plantare planted in nursery rows about 4 feet apart at intervals of 1 foot.
Seedlings
ing, both roots and tops should be cut back to a length of 8 inches.
with branched roots are generally preferred. By the middle of July the pears
should be ready for budding, and these will be followed at intervals of ten days by
the plums, apples, cherries, and jDeaches.
The budding of peaches is generally
completed by the first of September, although in good growing seasons fair results
can be obtained even after the middle of the month, provided there are no hard
frosts within ten days after the work is completed.
Caeb 01' THE Seedlij^g Before and Aftek Budding
Cultivation should
be kept up at regular intervals up to the time of budding, in order to prevent any
check to the growth of the seedling, which would make it impossible to bud them.^
Just before the trees are to be budded, the branches and leaves should be

—

—

—

removed

from the ground, and the bud should be inserted
ground as convenient, usually within 2 inches. After a week, the buds
should be examined and, if they have not taken, another bud should be inserted.
About this time it will be noticed tliat the wrapping material used in budding is
beginning to cat into the stocks, and, except when the budding is done very late
for a distance of 5 inches

as near the

in the season, these should be cut with a knife on the side opposite the buds, as
otherwise the stocks might be girdled.

The following spring the stocks should be cut off with a sloping cut just above
The slope should be at an angle of about 45°, with the lower edge at the
back and about even with the top of the bud. Soon after growth starts, a number

the bud.

coming out from the stub in addition to the one from the
All but the latter should be rubbed o& with the thumb and fingers
when about 1 inch long, and this should be repeated if necessary. Under proper
conditions, the buds will send shoots to a height of from 3 to (i feet the first season.
of shoots will be seen

inserted bud.

The peach

up in the
grow for one

trees should be taken

trees are generally allowed to

Low Heads

fall for

orchard planting, but the other

or two vears more.

are to be preferred for pears, cherries,

1 For notes on the mechanical process of budding,
see page 118.
2 Pear, plum,
and cherry seedlings are ofti-Q
attacked by leaf -blight, which destroys the foliage the
;

bark then becomes

and plums, and

to secure

fa>-t in the wiiod, so that the bud
can not hv insei-ted. To pi event this, make free use of
Boi-deaux mixture, especially if the weather is dry dur-

mg June

and July.

:
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them the

yearling trees shoukl be cut back in the spring to
a height of from 2 to 3 feet, af'oording to the height of

trunk
first

If they

di'sirod.

ha\o not reached this height the

year, they should be

trimmed up

whip in the

to a

spring and topped when high enough. Before the trees
are ready for digging, the branches on the lower portion
of the trunks should be removed.
Some do this in .July
or early August, but it will be better to take off about onehalf of

what

is

to be

removed about the

first

and

of July,

the remainder the latter part of the

month.

Under good conditions, budded
can be dug when two years old,

trees

but

if

root-grafted

three years to bring

it

generally takes

them

to

the

first-

class size.

The growing
grafts is

much

from root

of trees

the same as from buds,

except that the grafts are

made

dur-

ing the winter and are planted out
the same as seedlings in the spring.

Care must be taken that only one
is allowed to start, but this

shoot

seldom requires

much

attention,

if

the grafts are planted so that the

top bud only

is

FiQ.

38.

(1)

Root veneer graft

stock

;

(2)

scion

completed graft.

above ground.

;

:

(3J

(Tatt.)

GRAFTIJS^G
Grafting

is

the art of so bringing together the parts of

two plants that they will unite. Usually a portion of the
last year's growth of one plant, with a length of 4 or 5
inches, called a scion,

is

united with another plant, called

the stud-, either on the root, at the collar, or on the trunk
Grafting may be employed for several puror branches.
Fig.

37.

(1)

Root whip graft

root

;

(3)

scion

complete graft.

;

(3)

(Taft.)

poses:

(1)

To reproduce

non-seed-bearing varieties, or those

that do not come true from seed

;

(3)

to increase the vigor

THE PEOPAGATIOX OF PLANTS
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or hardiness of weak and tender sorts;

(3) to

bring slow-bear-

change varieties.
Grafting is generally performed at the beginning of the
season's growth.
At that time dormant buds can be procured,
and although the union would take place more quickly after the
sap becomes thickened, the chance of failure will be greater
The
at that time, owing to the evaporation from the leaves.
method employed depends to some extent upon the size and
ing kinds into earlier fruitfulness

;

(4) to

kind of tree upon which it is to be used.
"Whip Graft The form most commonly used upon small trees is
known as the whip or tongue graft. It is especially adapted for root-grafting
(Fig. 37). The stock (1) is cut off at an angle, and a shaving of the bark and
wood is removed from the longer side at the end; a tongue is then cut near
the end. The scion is prepared by cutting off the lower end so that the

—

exposed surface will be about 1 inch long (2). In the middle of this a
tongue is cut. The tongues on the stock and scion are then fitted together
so that the inner bark on one side of the scion will be in contact with that on
the same side of the stock. The graft should then be bound firmly together
Fig. 39.
Cleft graft;
(1) stock; (2) scion,
This may be done either with waxed twine, paper, or cloth. These are
(3).
(Taft.)
prepared by dipping the string or cloth in melted grafting wax, and, in the
The twine answers for
case of paper, by applying the wax with a brush.
root grafts, but the paper or cloth should be used where the grafts are above
ground, unless grafting wax is used with the twine. For stem-grafting this

method succeeds best where the stocks are from i to I inch in diameter.
The scions should be about 3 inches long, with a bud near the end, as in
Fig. 37,

2.

Root Graft — When

used for root grafts the scions should be 5

From a good seedling, two
These grafts are made during the
winter and are then tied in bundles and packed in sand in a cool cellar. By
spring a perfect union will have formed, and a callus will appear at the
lower end of the root from which rootlets will soon appear after the root
graft has been planted.
Veneer Graft Although not in common use, a form known as

inches in length and the root about 4 inches.
stocks for root grafts can be obtained.

—

iieneer

grafting has

grafting.

It is

much

shown

tration of whip-grafting.

surface only
to take place

care

is

is

merit for small stocks, cither for root or stem-

in Fig. 38, the parts being the
Its

exposed, which

same

as in the illus-

merit comes from the fact that

makes

than when the pith

is

it

possible for a

cambium

more perfect union

exposed, as in tongue-grafting.

Greater

required, however, to bring the parts into the close contact

must be secured

in order to attain success.

which
"completed, (i^ft^)

CLEPT-GRAPTmG, SIDE-GRAFTING
Cleft Graft
are to be grafted,

and
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— When stocks that are more than f inch in diameter

it

will

be best

to use the cleft graft

shown

in Figs. 39

40.

In making this graft, the stock should be cut off at right angles and
the end pared smooth.
split to the depth of 3 inches is then made in
the center of the stub with a grafting chisel, or heavy knife, and this

A

held open with a steel or hard wood wedge. Two scions should be
used for each stock. These should be about 3 inches long (3), with a
wedge at the lower end, and with one bud near the upper end and another at the upper part of the wedge. In cutting the wedge, care should
be taken to have the sides true, and the side of the wedge that is to be
is

at the outside of the stock should

be slightly thicker than the other.

The

scions should be inserted as shown in Pig. 40, taking pains to
have the inner barks in contact. If there is sufficient spring to the
stock to hold the scions securely in place no wrapping will be required,

but if not they should be wrapped the same as whip grafts. The graft
is then completed by covering all cut surfaces, including the split at
the sides, with either grafting wax, waxed paper, or cloth, in order to
prevent evaporation and the drying out of the surfaces.
This form of graft can be used either on the trunks of small trees ^'<^-^- Side graft completed.
The best success will be obtained when
the stubs are from 1 to 1-} inches in diameter, and none much over 3 inches should be used.
When grafting large trees it is advisable to extend the period over several
years, grafting about one- third at a time.
or the branches of larger ones.

Side Graft — The method of grafting shown
when grafting young seedlings growing in

valuable

in Figs. 41

and 43

is

the nursery or green-

A slanting cut is made just under the bark on the stock near the
ground, and the scion is prepared much the same as for cleft-grafting,
except that the cut on what is to be the outside of the scion is shorter than
the other.
It is then pushed into the cut on the stock, so that the barks
will be in contact, and then wrapped and waxed the same as the other grafts.
house.

The scions used for grafts of all kinds should be well-ripened,
healthy shoots of the previous year's growth. They should be
cut in the fall and packed in sand or moss until needed. In the
case of hardy sorts, good results can generally be secured with
April
spring-cut grafts, but it is safer to cut them in the fall.
and May are the months for

The best results in grafting are obtained when stock and
come from plants of equal vigor and belonging to the same
species, but in many cases fairly good success can be obtained
scion

Fig. 41. Side graft
stock, (2) scion. (Taft.)

9

grafting.
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between plants of nearly related species. Thus, the apple, pear, quince, thorn,
and mountain-ash can be grafted one upon the other, but the union in most casea
will not be so perfect or durable as between plants of the same species.

BUDDING
from grafting in that only a bud with a small piece of bark
Budding can be done with the greatest
attached is used in place of the scion.
success toward the close of the period of growth, but it should not be delayed until
growth has stopped, as then the bark of the stock will be firmly attached to the
wood, making it difficult or impossible to raise the bark so that the bud can be
inserted.
Stocks from one to three years old are best for budding.

Budding

differs

Operation of Budding' — The
on the new growth, generally
petiole remains (Fig. 43,

1).

maybe

scions

in July or August,

cut as soon as the buds have developed
off so that a little of the

and the leaves are cut

A T-shaped cut is made in the bark.

Usually the vertical cut

is

made

given a downward slope, so that a slight twist
will loosen and raise the corners of the bark, permitting the entrance of the bud.
In cutting the
bud the knife is placed about flve-eighths of an inch below the bud, and a cut is made which will
pass upward and beneath it, taking off a shaving of the wood, to a point three-fourths of an inch
above the bud.
For most fruits, except the cherry, it will be found best to remove the wood from the bud,
first

and

in

making the

leaving only the bark.

transverse cut the knife

To do

is

make a cross-cut one-half inch above the bud, taking pains
through the bark without cutting into the wood.
Then by
taking hold of the leaf-stalk and giving a slight twist, the bark will
separate, leaving the wood attached to the bud-stick (Fig. 43, 2).
In
the case of a few varieties of pear, as well as the cherry, the removal
of the wood injures the bud, and then the cross-cut should be deep
enough to pass through the wood beneath the bark.
If the bark on the stock was in proper condition, and the cuts have
been properly made, there will be no
this,

to cut

difficulty in inserting the

ing

it

well

down

lifted

:

;

Fig. 44. Budding the stoclc
for the bud; (2) bud inserted;
:

budding completed.

If neces-

may be
with the point of the knife blade,
or the end of the knife handle.
For
tying the bark down upon the bud, raffia
is most commonly used, although many
prefer common cotton twine.
Care
should be taken not to cover the bud,
(11 ready
and the bark should be securely bound
sary, the corners of the

Fig. 4A. Budding; (1) Cutting out the scion (2)
separating from the
barl?
(3) ready for insertion. (Tatt.)

bud and push-

into place.

(Taft.)

(3)

in place.

(Fig. 44.)

bark
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CUTTINGS AND LAYERS
Propagation by Cuttings — For
and many other

plants, the simplest

These should be from 8

bud

long, with one

method

growing the grape, currant, gooseberry,
is to use long cuttings of the hard wood.

to 10 inches

end
and another about 1 inch from the top.
(Fig. 45.)
There will generally be three
buds upon grape cuttings and a dozen or
more upon most others. They may be
close to the lower

but it is better to make
and after tying in bundles place them in the ground for callusing.
One way is to place them with the butts
uppermost, and cover with 3 inches of soil
and enough straw to keep out frost. Early
in the spring remove the straw, and the
butts, being near the surface, will soon
planted in the

them

fall,

at that time

Fig.

Cuttings:

45.

Manner of planting

in treneli

(Taft.)

In planting the cuttings, select moist, rich land, and, making a trench about as deep as
them about 3 inches apart, pressing the soil closely about them as
shown in Fig. 45. In one or two years they will be large enough to plant out.
callus.

the cuttings are long, place

—

Propagation by IJayering Another method of growing these plants is
bend down branches and bury them about 3 inches deep, leaving the ends out of
the soil. In the case of the grape vine, it will be best to cut a tongue or remove
some of the bark at the point to be buried. When the vines are long they may be
bent down at several points, forming what is called a serpentine layer. Black raspberries and dewberiies are layered by covering the ends of the branches in August,
forming what are known as tip-layers.
to

GRAFTING
For covering all cut surfaces made
and either tallow or oil should be used.
For use during the

in grafting, a

wax made

of resin, beeswax,

cool days of early spring the following formula will give good results

Resin.

---

Beeswax

-.

Tallow

WAX

-

---

-

-

:

i parts.

--

--

-

--

2 parts.
1

part.

be used instead of tallow. Melt together and when well mixed
pour into cold water after greasing the hands, pull like candy. When it reaches a light yellow
If to be used in cold weather it may be softened with warm water, while
color it can be used.
for warm weaither the amount of resin should be slightly increased.
All

by weight.

Oil, %" part,
,

may
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TREATMENT OF WOUNDS
"When the bark upon a tree has been injured, or when large branches have been
The best
off, the wood exposed should be covered to keep it from drying out.
treatment will be to give it two coats of lead and oil paint. This is even better
than grafting wax for the purpose, although the latter answers well for small
wounds.
cut
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PRUNING
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The trunk and branches of trees and other plants form' a sort of framework
whereby the leaves— the lungs of the plants
are exposed to the sunshine and air,
and upon which the fruit is borne. To secure the best results, each tree of a

—

given size should have a certain amount of leaf surface, but no two trees of the same
size have exactly the same form and number of leaves.
Some are so thick that
the sun can not reach the fruit, while the leaves are so numerous as to shade and
smother one another ; others have but a few straggling branches, and are misshapen
or poorly balanced.
The object of pruning is to aid nature in securing an ideal
form for the trees. In many cases the pruning is neglected while the trees are
young, and then, when the tops get so thick that something has to be done, the
large branches are cut away.
In other cases, the trees have not been pruned at all
and the tops are a mass of watersprouts. In most cases it will be possible to thin
out the top of the tree by removal of small branches only, thus avoiding large
wounds and the sun-burning of the bark, which follows when large branches are
cut away.
In the case of large trees it may be necessary to head back some of the

branches, in addition to thinning out the surplus shoots.

Pruning Should Begin Early — To

prune a tree properly, the work

should commence with the nursery tree. When planted, only as many branches
should be left as will be needed for the full-grown tree. Each year after this the
trees should be looked over and all surplus shoots that have started should be
removed. To do this work properly, one should not only know what form of tree
is

must know tlie habit of growth of each variety,
he may work in accordance with nature and when possible correct any of

best suited to that region, but he

so that

the defects that are natural to the variety.

—

Season for Pruning In a general way it may be said that the best
time for pruning is in the spring, just before growth starts.
Wounds made at
that time will not dry out as much as when made in the fall or winter, and
when the ends of the branches are to be cut back, there is often danger that
they will be killed back still more by tlie winter, whereas there is no danger of
this when the trees are pruned in March or April, as soon as severe freezing
weather is over. Spring jDruning is especially desirable for tender varieties, as
it not only lessens the tendency to winter-killing, but at that time it will be
possible to tell how much the trees or plants have been killed back and to cut
below the injured portion.
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The

rule,

however,

not an inflexible one, and, in sections where there is little
may be done at any time after the leaves

is

trouble from winter-killing, the pruning

drop in the

fall

and before growth

starts in the spring.

and winter pnining induced leaf growth, while summer pruning
if we remove a portion of the branches during the
winter, the full vigor of the tree being turned into those that remain, a stronger growth should be
secured than with the trees unpruned. We can then say that to improve the growth of a tree
It

used to be said that

promoted

fruitfulness.

fall

It is

not strange that,

the pruning should be done while

On

it is

dormant.

making a strong growth without developing fruit buds it
can often be brought into fruitfulness if it is given a severe pruning after growth is under way.
This will result
a check to the growth and the tree will be able not only to develop and ripen
up the remaining branches but to form fruit buds for the coming year.

when

the other hand,

a tree

is

m

—

How

For young trees a strong knife answers very well, and for
to Prune
much of the work can be done with hand shears. Pruning saws are
needed for large branches, and for some purposes some of the lever shears may

larger ones

be used.

To

important that the cuts should be made at the
of cutting small branches back to a bud and
also the improper places to cut them.
If cut too long a bad stub will be formed,
while if cat too close beneath the bud, it will dry out.
The proper way is to have
the cut start on the side opposite the bud, about even with its
tip, and, with a slant of about 30° from a cut at right angles,
come out just above the bud.
secure the best results

right point.

it is

Fig. 46 shows the

Even greater

method

care shoiild be taken in cutting ofE large

branches from the trunk or other
branches.

made

Sometimes the

cut

is

branch
that is cut. This leaves a bad stub,
which will be unsightly and the end
of which will heal over very slowly,
if

at

the

at right angles to the

formed
Cutting small branches
back to a bud; A^ cut too
close; C, cut too long
£,
properly cut. (Taft.)

Fig.

46.

;

As

all.

stub

a rule the interior of

decays,

and a cavity

in the tree.

On

is

the other

hand, the cut is often made parallel
with the main trunk or branch.
This is sometimes all right, but

Fig. 47.

Cutting large

branches: A, stub too
long
C, wound too
large
B, cut making
small wound and leaving short stub. (Taft.)
;

;

APPLE AND PEAE
generally there

and a wound

is

123

a large shoulder at the base of the branch

is produced.
By cutting
an angle of 15° or 20° from the last-named cut, the wound
would often be reduced in size fully one-balf, and it would
not project so far but that the healing would be even more
rapid than with a parallel cut.
The method of making the

of considerable size

at

three cuts

shown

is

in Fig. 47.

PRUNING THE APPLE
For the ordinary planter an apple tree should be two years old, 5
feet high and 1 of an inch to 1 inch in diameter
When it is planted
it should be pruned so that it will have about four branches (Fig. 48).
The cross-marks in the illustration show where these branches are to
be headed back all the others should be removed. When the tree has
;

a strong center shoot

often desirable to leave this nearly twice as

it is

long as the other branches.
If the trees have large roots that have ragged ends or that have been
broken in handling, they should be cut oflE smoothly. This applies to
trees of all kinds.

Pruning young
Fig. 48.
more than 3 or 4 feet from
apple trees. (Taft.)
pruned that it will not be difficult to work
beneath them, and when they have low heads there is far less risk of the trunks becoming sunburned; further, as the trees grow it will be easier to prune and spray them, and to thin and
gather the fruit, than when the heads are 6 or more feet from the ground.
During the first year the young apple trees will need but little pruning, but if the heads are
very thick or sprouts appear on the trunk they should have attention
The second and third

The head

the ground.

of an apple tree should not be

They can be

so

springs the surplus shoots in the center of the tree should be cut out, giving particular attention
to those that cross or

made

improve

grow

close together.

symmetry.

If the

head

is

The branches should be

poorly balanced, an attempt should be

on the southwest side, that
shade the trunk, especially if that is the direction of the prevailing winds.
When the trees are of an open habit it is a good plan to head back the branches from onefourth to one-half. This will strengthen the trunli and branches. The same rules can be followed
All dead branches and the watersprouts,' if not needed to fill up the head,
as the trees develop.
should be cut out, and if the tree becomes too thick the thinning out process should be resorted to.
they

to

its

left longest

may

PRUNING THE PEAR
trees does not diflEer greatly from that for apples. The
head should be not over 2 feet from the ground, and the top may be started with a central shoot,
By this method four or five branches are trained up from the main
or the vase form may be used.

The pruning required by standard pear

1

Watersprouts are shoots (suckers) growing from the root or body of a

tree.

PEUNING
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This is csiiccially useful where pear-blight prevails, as if one branch is
can be cut away with much less danger of losing the true than when there is a central

crotches of the tree.

attacked

it

shoot.

The variation in the form of pear trees is very great and the pruning should be suited to each.
Thus, when they are of an upright habit, the upper branchi'H should be cut back severely, while
This will
the spreading trees should have the side branches cut back to buds on the upper sides.
tend to throw the growth upward. There are also many sorts that make a long slender growth
each year as a result the branches are weak ahd bend and break umlcr a load of fruit. If headed
back from one-half to three-fourths for a number of years after they are planted the branches will
;

'

be strengthened.
This heading-in is of advantage for nearly all kinds of pear trees while young, and especially for
Severe heading-back is of advantage in
those that make growths annually of more than 2 feet.
hastening the fruitf ulness of tardy -bearing varieties, such as Anjou and Sheldon.

PRUNING THE CHEKRY AND PLUM
In starling the head of the cherry and plum the height should not be more than 2]4 feet, while
Five or si.x branches may be left and these should be cut
\]4. will be better for sweet cherries.
back one-third. These fruits do not need very much pruning other than cutting out branches that
are too thick, although

some of the strong-growing kinds may often be cut back

to advantage.

PRUNING THE PEACH
always planted when one year old and range in size from whips 2 feet high to
well-branched trees 6 feet or more in height. For most purposes
a medium -sized tree is to be preferred, although with proper care
the smaller trees may overtake them.
The pruning when the trees are planted varies with the size'*
of the trees. Thus, the large tree shown in Fig. 49 has developed
into side shoots all of the buds that were first formed along the
main stem, and if all of these are cut off close to the trunk, as
is often recommended, the chances are that only a few weak
shoots would be produced from latent buds that were not cut
away in pruning. The proper way, when there are no strong
buds on the main stem where the branches are desired, is to leave
six or eight of the branches with one or two buds, cutting ofE
all others, as well as the top of the tree at the height of perhaps
30 inches to 3 feet. The lowest branch should be 20 inches from
the ground.
Some prefer to leave only four spurs, but, as some
of these may not grow, a safer way is to leave a larger number
and then cut off the surplus ones after they have stiirled.
When the trees have but a few side branches, with numerous

Peach

trees are

side buds, like the smaller tree in Fig. 49,

remove the

side branches

it

and cut the top back

will be better to
to 30 inches.

"'"'^''

'^"'small. ^(Taft.)™"^'

"""^

)
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The second year

all but four main branches should be removed, leaving those that are evenly
and these should be cut back to about 18 inches. Each year after this the ends of the
principal branches should be cut back and the others should be thinned out to keep the tree from
becoming too thick. The amount of cutting back should be in proportion to the number of live
fruit buds.
Thus, when the trees are full of live buds it may be best to cut back some shoots
three-fourths, whereas, if most of the buds are dead, very few fruit buds should be cut away.

distributed,

PRUNING AND TRAINING THE GRAPE
The usual form of a grape vine when obtained from the nursery is shown in Fig 50. It
should be planted slightly deeper than it was in the nursery and cut back to a strong bud.
Only one shoot should be allowed to grow.
The next spring it should be again cut back to a strong
The
bud, the length of the cane varying with its size.
terminal bud only should be allowed to develop and the cane
should be tied to a stout stake as it grows.
The next spring it should be cut back at the height of
4 to 5 feet according to the kind of trellis to be used, and
three buds at the top should be allowed to develop into shoots.

Forms of

Trellis

will be ready for a

and

vertical

— The

following spring the vines

The favorite forms are known as
The vertical trellis consists of 8-foot

trellis.

horizontal.

posts set 2+ feet in the ground at intervals of 20 to 30 feet.
These generally carry two lines of No. 10 galvanized wire,
respectively 4 and 5i feet from the ground. The end posts
should be'strong and well braced, and the wire should be so
arranged that the slack can be taken up when necessary. The

qther posts need not be very large

if

feet good-sized posts are desirable.
The horizontal trellis differs in

20 feet apart, but for 30

having a 3 x 6-inch

strip

placed on edge horizontally at the top of the post, so as to
form an arm 2 feet long, upon which three wires are carried.
Training the Grape The previous year three

—

grown on each vine. For the two-wire (vertical)
wire and
trellis two of them should be placed on the lower
be
cut off
should
shoot
other
The
each.
buds
ten
to
back
cut

shoots were

it should be
at the height of the upper wire, and a shoot from
For the three-wire (horizontal)
trained in each direction.

trellis,

a shoot should be trained upon each of the wires, two
and one in the other, and all should be cut

in one direction

back

to eight buds.

^_
Fig. 50.

Yovmg
^
^ grape
^

vine

.ulc"'b'e prvmed.
where'it should

point
(Taf t.

factory

—

The simplest and most satisSy.steni
method of training the grape is by the Kniffin system.

The KniflBn

PKUMNG
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The

fruiting anns are tied

to the wires in the spring

and the new shoots

as they

come out are allowed to
hang down.
To grow the best fruit,
whatever system

is

used,

the vines should be fre-

quently
renewed.

renew

out back and
Some prefer to

all

the canes each

them
from the main trunk of the
vine, while others renew
but once in two years.
The two methods are
year, starting all of

shown

in the illustrations.

Fig. 51 shows a vine as

appears before

At

a, a, in

it

pruning.

the same illus-

51.
Training the grape Vine on vertical trellis, showing four-arm Kniffin
system, a, Points for pruning for connplete renewal
6, method of tying.

Fig.

;

;

tration,

are

shown

the

(Taft.)

would have to be made to renew the entire vi ne, under the four-arm Kniflin system.
shows the same vine pruned and with the arms tied to the wires. Figs. 53 and 54 illustrate
the same points when but two arms
are renewed and the others are cut
back to two buds each.
Whatever the method of pruning

eight cuts that
Fig. 52

or training, one should endeavor to

buds upon each
and these should be as near
the main trunk as possible.

leave about forty
vine,

PRUNING THE RASPBERRY AN1> BLACK-

BERRY

The stems

of these fruits are

growing one year and
dying after fruiting the next summer, new eaiies appearing from the
biennial,

roots each spring.

canes
Fig.

52.

Training the grape: Four-arm system, pruned and

tied. (Taft.)

of

black

When

the

raspberries

new
and

blackberries reach a height of from
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3 to 4 feet, according to the variety,
off.

five

they should be pinched

The

old canes, and

or six of the

new

all

but

ones,

should be removed in August.
The following spring the side
shoots should

all be cut back
about 10 inches, and all
caues that were not cut back
the previous summer should be

to

cut to 3

feet.

PRUNING CURRANTS
AND GOOSEBERRIES
Five or six of the old shoots
should be allowed to grow,

two or three young
After the canes are four
Fig. 53. Kniffin system of training tlie grape, showing two arms renewed
or five years old they should be
and others cut to spurs. (Taft.)
cut out. If the growth of the
branches is strong, they should be cut back one-half, and the tips of the new canes should be
besides

ones.

cut

off.

PRUNING THE
QUINCE
The

trees should be started

with a trunk about

When grown

as a

1

foot long.

bush

it

is

keep out the grass
and weeds, while if there is a
long trunk it is often injured
by borers. The pruning is the
difficult to

same as for the

apple, thinning

out the head as needed and cutting back all long shoots.

PRUNING THE

ORANGE

"When

set

out,

the

trees

should be headed back to a
height of about 4 feet, and

Fig.

54.

Training the grape.

Half-renewal, pruned and^tied.

(Taft.)
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branches should be allowed to form so that the head will be about 3 feet from the ground. To
prevent sun-scald it is often well to let all shoots above the bud grow the first year. The weaker
branches should be cut out, if the head is too thick, and the strong shoots should be headed back.

PLANTING AND TILLING THE ORCHARD
After the

soil

narily the spring

has been thoroughly prepared the trees should be planted.
is

the best time for planting

all

tree fruits,

but for hardy

Ordi-

varieties,

answers fairly well if the trees are well banked up.
The land should be laid off, either with a corn marker, or by means of a line or wire,
with the places at which the trees are to be set marked upon them. The first
method is the quicker, and if one does it carefully, setting stakes at the intersec-

upon well-drained

soil,

the

fall

'

where the trees are to stand, there will be little difficulty in correcting any
have been made.
The holes should be dug large enough to receive the roots of the trees without
bending, the surface soil and subsoil being put in difEerent piles as taken out. The
tree should be set a little deeper than it was in the nursery and the surface soil
should be scattered over the roots. As soon as every space has been filled among
the roots more soil should be added and should be firmly packed, either with the
The soil from the bottom of the hole should be
feet or with wooden tampers.
placed on top and the surface left without packing.
Care should be taken in handling the trees that the roots be not exposed either
If they can not be planted at once they should be
to the sun or to drying winds.
heeled in, covering the roots with moist earth, and packing it well about them.
tions

slight errors that

when the trees are planted, they will not require waterdry and the weather hot, it will be well, after covering the
the holes with water, putting in the remainder of the soil after

If the soil is fairly moist

ing, but if the soil

roots with soil, to

is

fill

the water has soaked away.

CULTIVATION FOR ORCHARDS AND FRUIT GARDENS
For the

year after the trees and fruit plants have been

set, some hoed crop
should be one that requires cultivation up to the
first of August and that does not require the stirring of the ground to harvest it
during August or September. Tomatoes, squashes, melons, corn, and late potatoes
answer very well. The cultivation should be frequent, and, if the weather is dry,
first

can be grown between them.

It

the soil about the trees should be hoed occasionally to keep a crust from forming.

Most orchard

trees will

admit of growing some crop between them a second year.

IMPLEMENTS, COVER CROPS
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but it will hardly pay after that time, except in the case of trees planted more than
20 feet apart. The injury to the trees and the increased labor of cultivating the
orchard will be more than the value of the catch-crop.

Orchard Tillage Implements — ITnder
cultivate all kinds of fruit trees after they

come

average conditions

into hearing.

it pays to
In the spring, a

cutaway or disk-harrow is desirable after that a spring-tooth harrow is to be preand after the weather becomes dry a spike-tooth harrow or weeder may be
employed. In a wet season, when the growth has been strong, young trees need
not be worked after the middle of July. In dry seasons, and when trees are bearing
full crops of fruit it is generally best to keep up the cultivation into August.
Cover Crops for Orchards— At the last cultivation some cover crop
should be sown. In some sections, when the seeding can be done in July, 15
pounds of Mammoth or Crimson clover will bring excellent results. If not too far
north, cow-peas and winter vetches also give good satisfaction. The former does
best if sown in drills 3 feet apart early in July and cultivated once or twice.
For
early August, Canada peas and either barley or oats do well in the Northern States.
After the middle of August it will be better to rely on either buckwheat or oats,
;

ferred,

the latter being the choice of the two.

A good cover crop will hold the snow and fallen leaves, and will lessen the
depth of the frost and the alternate freezing and thawing, thus often preventing
the root-killing of the trees.

All of

humus, when turned under in the
in the soil a considerahle amount

them provide a considerable amount

of

spring, and the clover, and other legumes leave
of nitrogen that they have taken

from the

air.

The use of crops like oats, that winterkill, have an advantage in serving as a
mulch in the spring, and, by conserving the water and keeping down the weeds,
making it possible to postpone the working of the land for several weeks longer
than would be desirable if it were bare, or covered with some growing crop.
After turning under one or two cover crops the soil becomes spongy and friable,
and is much better able to resist drought than soils that have had no cover.
Oats may be sown in August between the rows of currants, grapes, raspberries,

and blackberries, and

When

will serve a very useful purpose.

September
The only exceptions that are commonly met with

berries the sowing should be delayed until

used

among

straw-

1st.

—

cases where it is not best to
Pears grown upon rich, moist land, and subject
to blight ; (3) sweet cherries, on similar land, where the rank growth is injured
by the winter (3) apples, under the same conditions. When trees are grown iu

cultivate orchards

;

— are:

(1)
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sod

it will

be necessary either to use stable manure or to cut the grass and leave
to decay, so furnishing plant food and acting as a mulch.

it

on the ground

FERTILIZERS FOR ORCHARDS
proper condition for planting the trees, it will generally contain
plenty of plant food to supply them until they come into bearing, unless catch crops
have been grown between the rows, when some fertilizing material will be required.
If a soil is in

can be readily obtained, decomposed stable manure is the best fertilizer
However, as farmyard manure contains a surplus of nitrogen, it will often be found most economical to supplement it with some form of
commercial fertilizer. When unleached, hardwood ashes, free from refuse, can be
secured for $5 a ton, they will be a cheap source for potash or phosphoric acid.
Otherwise the best source of potash will be found in muriate of potash, and of

"When

it

for fruits of all kinds.

phosphoric acid in acid phosphate or ground bone.
The amount of each of these required will vary with the age and condition of the
Of stable manure from 20 to 40 tons per acre could
trees and the nature of the soil.
be used. If used with 50 to 100 bushels of wood ashes the amount could be reduced
one-half, and the same reduction could be made for 200 pounds of muriate of potWhen a complete fertilizer,^ to be used
ash and 500 pounds of acid phosphate.
without manure, is needed for an acre of bearing orchard, good results will generbe secured from 100 to 200 pounds of nitrate of soda, 200 to 300 pounds of
muriate of potash, and 500 to 700 pounds of acid phosphate.
The manure should be scattered broadcast during the winter, or early spring,
and the commercial fertilizers can be sown in the spring at any time before the
ally

ground

is

worked.

of nitrogen

If

from the

sown

in the winter time there

would be but

little loss,

except

nitrate of soda.

SUBSEQUENT CARE OF THE ORCHARD
THINNING FRUIT
If

of the fruit

the remainder will often bring more than

sets,

This

and

on a tree

when

is

removed soon

all of it is

after it

allowed to grow.

and pears and, under certain conditions, of plums
The development of the seeds is what draws most heavily upon the
and the soil, and when the number of the fruits is lessened, the quantity of
produced in a given season will often be as great as when all are allowed to

is

especially true of peaches

apples.

trees
fruit
1

from one-half to three-fourths

One which

in the soil.

contains

all

the essential elements

— nitrogen, phosphoric acid, and

potash— liltely

to

be lacking
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remain, while the chances for a crop the following season
will be much better.
Even though the amount of fruit is less, its value per bushel will often be from two
to four times as great, so that the expense for thinning will be repaid
several times
over.

Really the cost of thinning

upon the

is

no large item,

it

when

as

has to be picked in the end, and
baskets than to drop it to the ground.
trees

it

all of

the fruit

is left

takes longer to place

it

in

In the case of the peach and grape, which produce their fruit on the wood of the previous
year's
growth, much of the thinning can be done by heading bacls: the branches and in this way lessening
the

number
and,

this,

of fruit buds

if

too

Large

over.

inches apart,

many

upon the

tree or vine.

It is

never

fruits set the smaller ones should be

safe,

however, to rely entirely upon
after danger of dropping is

removed

varieties of peaches can often be thinned

profit so that the fruits stand 8 or 10

when

to 6 inches

the trees have

with
numerous branches, and 4

is

none too

much

for the

smaller kinds.

The pear can

generally be improved

of the large varieties of plums.
fruit,

if

only one fruit

For the smaller kinds

is left

it is

upon a

better to rely

and the same is true
upon pruning to thin the

spur,

and then feed and cultivate the

trees so that they can bring the fruit to its full size.
apple trees can often be thinned to advantage, but it will seldom pay in the case of large
trees.
Raspberries, currants, and other bush fruits may be headed back to advantage, thus thinning the fruit in the same way, and with marked effect on the size.

Young

SPRAYING FOR INSECTS AND DISEASES'
The injury done
become

so great that

to fruit trees

it is

by noxious insects and fungous diseases has
grow fruit to the best advantage with-

quite impossible to

out resorting to spraying to hold the various pests and blights in check.
Under ordinary conditions the insects that do the most harm are those that eat
the leaves or fruit, and for all such a cheap and efEectual remedy is at hand in paris
green, white arsenic, green arsenoid, and other forms of arsenic.
Nearly all the
fungi which attack fruit trees are found also upon the fruit and foliage, and can
generally be held in check by the use of Bordeaux mixture and other preparations
into

which copper sulphate

the treatment

may be made

enters.

Both of these remedies may be combined and
and diseases in one application.

for insects

Fungi multiply by means of spores, a simple form of seed, which germinate in moisture on
grow down into the interior. If a thin film of Bordeaux mixture, or of
almost any salt of copper, can be spread over the foliage and fruit the germination of the spores
can be prevented. From this it can be seen that the treatment for fungi must be preventive, as it
will have but little eifect if the fungi have gained entrance to the plants.
The same directions for the application of insecticides and fungicides answer for all fruits.
The treatment should begin in the spring, before the buds open, using Bordeaux mixture combined
the surface of plants and

1

For

specific directions for

combating the various insects and diseases injurious to

fruits, see

page

137 et seq.
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As soon

Another treatas the fruit has set the application should be repeated.
two or three weeks, and for late varieties of apples, pears, and plums

with an

arsenite.

ment

generally desirable in

is

a thorough spraying in the latter part of July is often worth while.
To be effectual the materials should be applied so as to reach all parts of the plants in a mistlike spray.
For this a pump capable of maintaining a pressure of 70 pounds to the square inch is
needed. It should be equipped with oije or two lines of hose, an equal number of extension rods,
and triple or quadruple nozzles. With a large and powerful pump three men can spray from 300
to 1,000 trees in a day, according to the size of the trees

and the convenience of the supplies.

and uninjured foliage throughis
This makes it possible for the trees to develop their fruit and
make a satisfactory growth. Of little less value is the benefit to the fruit by protecting it from insects, rot, and scab, and making it possible for it to reach its full

The

first

effect of spraying

to secure a healthy

out the season.

perfect form and without blemishes.

size, in

RENOVATING OLD ORCHARDS
Trees are often found which, although in full vigor, are unproductive. While
this is sometimes due to location, or to the nature of the varieties, it frequently
occurs in orchards that were at one time productive, and that seem to have proper
For such trees a treatment consisting of cultivation, manuring,
surroundings.
pruning, and spraying, along lines previously outlined, will generally have a beneficial effect.

harrowed during the early part of the season, and then
and, if the heads are too thick,
When the twigs are very weak, with small buds, it
of the smaller limbs can be removed.
Generally the cutting off of three or four years' growth at
will often be well to head them back.
the ends of the branches will suffice, but in some instances the pruning may be even more severe.
This treatment is especially advantageous for old apple and peach trees. For peach trees, especially,
the severe heading back of the old trees that have been grown without pruning will often result in
renewing them. The main branches will thicken up, making them less likely to break down, and
a new head will be formed.
If done in years when the fruit buds have been kiUed, nothing will
be lost while much may be gained. Stable manure will be especially valuable for old apple orchards
and can be used in large amounts with profit, and the same is true of wood ashes.
Spraying should by no means be neglected. Sometimes this alone has sufficed to bring trees
into bearing, and has secured large crops of fine fruit, but for the best results it should be combined with pruning and manuring, and in most cases the orchards should be cultivated.
If in sod, the land should be plowed,

sown
some

some cover crop.

to

The dead branches should be taken out

FORESTRY HINTS
The average person
than in

more interested in the simple care of the farm wood lot
any more elaborate scheme of forestry. There are two things should always
is

CARE OF THE FARM WOOD LOT
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—

be kept out of the wood lot
fires and live stock.
While fire is the more destructive to the large trees, the stock do fully as much harm to the young growth, and
thus both permit the grass to grow and kill the saplings needed to take the place
of the large trees as they are cut away.

When a tree reaches its jDrime it is best to cut it out and give the young trees a
chance to develop. In doing this care should be taken not to injure the young
growth. A judicious thinning out of the young trees will often be desirable.
Enough firewood can generally be obtained to pay for the labor, and the trees that
In the case of trees that will be used for timber purposes
are left will be benefited.
the removal of the lower branches will improve their quality for lumber.
While it will not be profitable in all sections to go into the growing of a forest
by transplanting trees or scattering seeds, there are many places where a windbreak can be put out to advantage, or where waste pieces of land can be used for
growing forest trees. While good results can often be obtained with nut-trees and
others with large seeds, by scattering them in the fall and plowing them in, it will
generally be most satisfactory to first grow or purchase seedlings and transplant.
Unless a large number are needed it will be cheapest to purchase them, as they can
be obtained at a low price.

The

selection will

depend upon the

location.

Thus, upon the prairies of the

Central West, the catalpa will be found desirable, as it grows rapidly and is in
demand for posts and ties. The black walnut also does well there. Farther north,
One good thing
the yellow locust offers many advantages for the same purpose.

about this tree is that when cut down sprouts start and very quickly grow into a
The white pine, Austrian pine, and European larch are also promising
tree.
timber

trees.

trees should be planted about 5 to 6 feet apart each way upon land that
plowed, and should be cultivated often enough for two or three years to
been
has
keep a sod from forming. After that the only care will be to thin them out as they
need it and to keep out fires and live stock.

The
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PUBLICATIONS ON FRUIT CULTURE AND FORESTRY
Apple Culture, Field Notes
Apple,

How

BiGfiLE

Berry Book.

TO

Gnow

By

on.

L. H. Bailey, Jr.

Farmers' Bulletin 113.

By

American Garden

J. Biggie.

Orange Judd

Co.,

N. Y.

.

$ .75

.

United States Department of Agriculture
Go.,

l^.Y.

-50

.

Bulbs and Tuberous- Rooted Plants. By C, L. Allen. Orange Judd Co N. Y.
Busii Fruits. By J", W. Card.
The MacmiUan Go., l>i.Y.
California Fruits, The, and How to Grow Them. By Edward J. Wickson. Pacific
.

,

.

ijMTO?

Pms, San Francisco
A

special treatise

(1899)

.

1-00

2.50

•

.

on varieties and methods

1.50

in local favor.

Cape Cod Cranberries. By James Webb. Orange Judd Co., N. Y.
Cider Maker's Handbook. By J. M. Trowbridge. Orange Judd Co., 'N.Y.
Country Homes, Beautifying. By J. Weidenmann. Orange Jiidd Co., 'H. Y.
Cranberry Culture. By Joseph J. White. Orange Judd Co., N. Y.
.

-40

.1.00
10.00

.1.00

.

By L. H. Bailey. The Macmillau Co., N. Y.
By Lawrence K. Peacock. L. K. Peacock, Acton, '^. 3.
Evolution of Our Native Fruits, The. By L. H. Bailey. The Macmillan Co., N. Y.

Ckoss-Breedinq and Hybridizing.

.

Dahlia, Cultivation op.

.

.

.30

.

3.00

Discusses at length the origin and development of the fruits peculiar to North America.

By Peter Henderson. Orange Judd Co., ^.Y.
P. i/ortore, Louisville, Ky
By Helen Harcourt.
Flower Garden, The Beautiful. By F. S. Mathews. W. A i?!M'p6«i£ Co., Philadelphia
Forest Nursery, Collection op Tree Seeds and Propagation of Seedlings. BulleFloriculture, Practical.

tin 29,

Bureau

United States Department of Agriculture

of Forestry.

By H. N. Jarchow. Orange Judd Co., N.Y.
Forestry, Outlines op. By E. H. Houston. J. B. Lippincoit & Co.,
Forestry, Practical. By Andrew S. Fuller. Orange Judd Go. T^ Y
,

Forestry, Primer of (Parti.)
.

.

Forestry FOR Farmers.
Fruit Culture.

.

.7".

Forest Planting.

culture

.

.

Florida Fruits.

By W.

Bureau of Forestry.

....

Farmers' Bulletin
C. Strong,

.

1.00

Philadelphia
.

.1.50

.

United Statcn Department of Agri.

67.

.

.

...

llaral Publishing Co., N. Y.

...
...
...
.

Treats of the various operations of fruit culture, the prevention of (disease
ravages, and the harvesting of the crop.

By

S.

T. Maynard.

.35

United States Department of Agriculture

Fruit Culturist, The American. By John J. Thomas; revised by William H. ,S. Wood.
William Wood & Co., 'Si. Y.iim'H)
An elaborate treatise on fruit propagation and culture, with comprehensive notes on varieties.
Fruit Garden. By P. Barry. Orange Judd Co., Si. Y. (1883)

Fruit Grower, Practical.

.40

1.50

.

.

1.35

.10

.

.

1.50

Orange Judd

Co.,

N.

Y

and

3.50
1.50

insect

.50
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Fruit Growing, The Principles

of. By L. H. Bailey. The Macmillan Co.,
N. Y. (1898)
Contains, in addition to exliaustive treatment of the subiects of
thp DroDaa-atinn anrt r,io„
ot fruits, a liighly valuable ehaptf on harvesting and marketing
tfelrop

agement

$1.25

i-

Frtjit Packages.

Edited by E. 0. Powell. Rural Publishing Co., N. Y.
Fruits and Fruit Trees of America, The, By A. J. Downing.
John Wiley
.

N- ^- (1881)

.

&

Sov.

'.

5 00

.

Gakdening FOR Pleasure.

Garden Making.

By

By

Peter Henderson.

L. H. Bailey, aided

by L. R.

Orange Judd

TS.Y.

Co.,

.

.

1.50

Waugh, and Ernst Walker

Taft, F. A.

....

r/ie J/(TCOTi7?«?i Co., N. Y. (1901).
.
'^'VJPt?'"*' O" ornamental and vegetable gardening, this volume has a 45.page sect,-™"*-'"?^
^I"^
i
ft" =='tion on fruits
tor the home place.
.

.

.

...

Grape CuLTURiST. By A. S. Fuller. Orange Judd Co., N. Y.
Grape Growers' Guide. By TTm. Chorlton. Orange Judd Co., 'H.Y.
Grape-Growing and Wine-Making, American. By George Husmann.

1.50
.

.

.75

Orange Judd

Co.,^.Y.

150

Grape-Growing

ln

the South.

Agriculture

.

.

Grape-Training, American.

....

Farmers' Bulletin 118.
.

By

L.

H. Bailey.

The Macmillan

Hedges, Windbreaks, Shelters, and Live Fences,
Co.,-H.Y
Horticulture, Annals

OF.

By

Horticulture, Cyclopedia of
Horticulturists'

Rule Book.

L.

H. Bailey.

(4 vols,)

By

L.

By

United States Department of

By

L.

.To

Powell

Co., 'H

Orange Judd
.

,

Orange Judd

The JIacmillan

.50

.

Y

.

The Macmillan

H. Bailey,

H. Bailey.

P

E.

.

N. Y.

Co.,

Co.,

Co.,

S. Y.

l^.Y.

.

.

.

.

l.QO

20.00
.75

A compendium ot rules, practices, recipes, and figures likely to be of use to the horticulturist.
House Plants and How to Succeed With Them. By Lizzie Page Hillhouse. Orange
Judd

Co., IS.

Y.

1.00

Irrigation for the Farm, Garden, and Orchard.
Co., N. Y,
.

By Henry

.

.

Stewart.

.

Landscape Gardening. By F A. Waugh. Orange Judd Co.,
Maple Sugar and the Sugar Bush, By A. J. Cook. A. J.

IS.

Y

Orange Judd

.

.

1.00

.

.

..50

Cook, Claremont, Cal.

35

Marketing Farm Produce. Farmers' Bulletin 62. U.S. Department of Agriculture
KuKSERY Book, The. By L. H. Bailey. The Macmillan Co., N. Y. (1900), and Orange
.

Judd Go.,'S.Y.

.

.

.

.

1.00

.

—

A practical treatise on the multiplication of plants by seedage, separation and division, layerage, and cuttage, with a full discussion of graftage, a nursery list, and a glossary.

Nut Culture

.....

United States Department
in the United States. Division of Pomology.
of Agriculture
Nut Cultumst, The. By Andrew S. Fuller. Orange Judd Co., N. Y.
Blake d;
Orchid Cultivator's Guide Book, The Amateur. By H. A. Burberry,

MacKemie, Liverpool, Eng.

.

.

.

...

...

.30

1,50

.2.50
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Ornamental Gakdbning for Americans.
Osier Culture. Bulletin

19,

By

....

...

Pear Culture FOR Profit.
Persimmons (Experiment

Station

Department of Agriculture

Pineapple Growing.
Plant-Breeding.

By

By

.

H. Bailey.

...

.

.

.05

1-00

.

United States Department of Agri.

Co.,

.

...

Y.

IS..

....

.

1.00

United States

Farmers' Bulletin 107.

.

United States Department of Agriculture

Farmers' Bulletin 140.
L.

Y.

Orange Jvdd

Work, XIII.)

.

IS.

.

P. T. Quinu.

N. Y. 11.50

Co.,

Uaited States Department of Agriculture

Bureau of Forestry.

Peach Culture. By J. A. Pulton. Orange Judd Co.,
Peach Growing for Market. Farmers' Bulletin 33.
culture

Orange Judd

Elias A. Long.

T/ie Mdcmillan Co., N. Y.

.

.

.1.00

.

Discusses variation, pollination and crossing, and the origination of garden varieties, with
detailed directions for crossing.

Plant Culture, Principles of. By E. S. GofE. M S.
Plants and General Horticulture, Handbook or.
Henderson

<£ Co.,

N. Y.

.

.

Madison, Wis.

By

.

.

.

Qoff,

.1.00

.

Peter Henderson.

Peter

.

.

The Propagation op. By Andrew S. Fuller Orange Judd Co., N.
Plums and Plum Culture. By P. A. Waugh. Orange Judd Co., N. Y.
Pruning Book, The. By L. H. Bailey. Tlie Maemillan Co., N. Y. (1897)
Quince Culture, The. By W. W. Meech. Orange Judd Co., N. Y.
Plants,

EECOSniENDBD FrUITS, AMERICAN POMOLOGICAL SOCIETY'S CATALOGUE
Division of Pomology.

OP.

United States Department of Agriculture

By H. B. Ellwanger. Dodd, Mead & Co., N. Y.
By Samuel B. Parsons. Orange Judd Co., N. Y.
Rose Culture, Secrets op. By W. J. Hatton. W. J Hatton, Riverdale, N. Y.
Small Fruit Culturist. By Andrew 8. Fuller. Orange Judd Co., N. Y.
Spraying op Plants. By E. G. Lodeman. The Marmillan Co.. N. Y. (1896)
Rose, The.

Rose, The.

Written as a university thesis, this treatise goes more deeply into the history of spraying
methods, solutions, and devices than is needful for the majority of orehardists, but the bullc of
the matter is specific and easily available.

Strawberry Culture,

AB

C OP. By Terry. A. I. Hoot, Medina, O.
By Andrew S. Fuller. Orange Judd Co., ^. \.
Survival OF the Unlike, The. By L. H. Bailey. The Mamiillun Co.,TS.Y.

.

.

Strawberry Culturist.

A collection of evolution essays suggested
Timber and its Diseases. By H. M. Ward.
True-Planting, Practical.
ment of Agriculture

The Maemillan

Co.,

Bulletin 127, Bureau of Forestry.
.

.

Trees op the Northern United States.

Window Flower Garden,

by the study of domestic

The,

By

By A.

C.

.Julius J, Heinricb.

,25

2.00

plants.

N. Y.

1.7,5

United States Depart.

Apgar.

.35

...

05

American Book Co N. Y.

Orange Judd

,

Co., IS.

Y.

1 .00

.50

-

Important Injurious Insects and Diseases Affecting Field Crops, Fruits, and Shade Trees
^

By E. S. G. Titus, M. S.
Field Assistant to the State Entomologist of Illinois

IIVTRODUCTOIIY
Clean Culture — Prevention

is

better than cure.

Scientific tillage

must

include measures calculated to minimize the ravages of insect pests and plant
diseases.
Indeed, with not a few of the farmer's worst scourges preventive measures are the only successful ones, and in every case, when thorouglily carried out,
they are the most efBeacious.

One has only to walk through the fields in fall to find noxious insects hibernating in the stubble, and to be convinced of the necessity of clean cultivation.
Clean the fields thoroughly after harvest, leaving a few rubbish piles to serve as
Burn these before winter opens, and the insects
concealed therein will not have to be fought in spring, when the young crop is
trying to grow.
Destroy weeds and volunteer plants along with other refuse; cut
out those around the fence corners and along the ditches, even going out into the
road to destroy them.
Burning over stubble ground is an eiiective precaution.
shelter for hibernating pests.

fall j^lowing kills many insects and buries many more, and proper drainage
keep other insects from multiplying. AVise tillage and careful fertilization
often enable plants to withstand injuries that otherwise might prove fatal.

Deep

will

notation of Croi>s

one of the most, if not the most, important factor in
on in such a manner that no single ci'op nor
any two crops closely related botanically shall be grown continuously on the same
insect control.

is

It should be carried

land.
1 The author of this section desires to acknowledge
the kinduess of Ur. S. A. Forbes, State Entomologist ot
Illinois, for tlie loan of many of the illustrations and for
numerous other favors. He desires also to express his
obligiition to Dr. T. J. Burrill, Botanist of the University
of Illinois, for aid in treating the subject of plant disC
Copyright, 1903, by Rand, McNally & Co.

eases r to Prof. J. C. Blair, for the loan of the photo-

graph of a bitter-rot canker, elsewhere I'cproduced and
to Dr. George William Hill, Chief of the Division of Publicatione, United States Department of Agriculture, for
;

Several illustrations.

PEEVENTION OP INSECT RAVAGES

138

Insects: Life Histories

and Habits — Intelligence

on this subject

is indispensable to profitable farming.
It will often enable one to choose the best
time for planting, and will aid in determining the value of trap crops and in cor-

Study the insects you combat, for it means
and time, and increased value of crops.
Some pests, the gnawing and biting insects as the larvae of butterflies, of
moths, and of saw-flies, and both larvae and adults of beetles and grasshoppers
rectly timing all economic measures.

economy

of insecticides

—

—

— the plant tissues themselves
— as the young and the adults of the squash-bug, the

devour the substance of the leaf
insects

plant-lice
class,

ing

aim

— tap the plant with the beak and thus extract
to cover every part of the plant with

that the insect

it

;

others, the sucking

leaf -hoppers,

sucking insects

is

must

eat

it

a harder task.

an arsenical poison

and die, or leave
Try by spraying

it

to

To kill

its juices.
;

and the
the

first

so surely cover-

and starve to death. To kill
drench them with some con-

tact insecticide, as kerosene emulsion, whale-oil soap, 'or one of the scale washes.

Each one that

gets a coating of the spray over

breathe through

little spiracles

Fungi — Insects

impair

and

it

soon smothers to death, for they

along the sides of the body.

either destroy or seriously

damage the

plant, or else they

Fungi,
however, kill the plant by choking it to death. The purpose of spraying against
fungi is to arrest the growths that are filling up the respiratory organs of the
plant.
The secret of success is to spray thoroughly and at the light time, as in
treatment for insects.
its vitality

Location of
for it

maybe

filled

for your neighbor

would

affect the quality of its product, be it fruit or grain.

New

Orcharcls

with disease.

may not be

suffer thereby.

Be

— Do not make

use of old orchard ground,

farm boundary,
and you
from disease and

Set trees at a distance from the

careful to control the insects in his orchard,

sure that the stock you set out

is

free

than be obliged to fight some new pest for years to come.
Beneficial Insects While it is always well to be on the lookout for
injurious insects and find a way to destroy them, the farmer should also learn his
friends among the insects.
Without the beneficial insects, all our Paris green
sprays and our methods of preventing injury by the handling of our crops would
avail little.
It would be next to impossible to prevent the enormous increase in a
few short years of the injurious species, were they not checked by the ladybirds,
the lace-winged flies, the syrphus-flies and the ground-beetles, to say nothing of
the myriads of minute parasitic enemies that are continually preying on the
remainder of the insect world. •
insects.

Better destroy

it

—

BENEFICIAL INSECTS
The

ladybirds are entitled to

ficial insects,

for almost

all

first
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rank as bene-

the beetles and their

larvffi

in this large family feed on plant-lice and scale-

Two of the most efficient forms are illustrated in Figs. 55 and 56.
The many-spotted one
insects.

feeds on plant-lice

Besides these
of

some

flies

;

the other, on scale-insects.

little

Thirteen-spotted Ladybird

Fig. 55.

{Hippodamia coavergens),
and larva.

beetle

beetles there are also the larvae

that feed on plant-lice, one of which,

may be seen in Fig. 57.
The larvre of the lace-winged flies (Fig. 58) are
among the most voracious of feeders, and while they
destroy many plant-lice and psyllids they by no
the syrphus-fly,

Fig. 56. Twice-stabbed Ladybird (C/iilocorus bivulnerus)^ beetle and
larva.

means confine

their attention to such small insects,
but feed on large leaf-feeding larvaB and their pupse.
The cutworms, tomato worms, corn worms, and
many other of the larger destructive larvae have a
relentless enemy in the shape of the fiery ground-

beetle (Fig. 59), so

named

because of

its

gold-dotted

Fig.

67.

Syi'phus-fly, adult

and

larva.

The larva of this beetle has strong, prominent jaws, and when once
They will
they are set in the body of a victim there is no chance of escape.
wing-covers.

attack insects several times
their size

and come from

the combat victorious.
Nearly all of the groundbeetles are beneficial.

Lace-winged Fly (C/wj/sopa oraJata): a, eggs; 6, larva,; d,same,
feeding on a pear-psylla; e, cocoon from which the adult (/) has
emerged; g, head of adult enlarged. (Slingerland.)

Fig. 58.

Fig.

59.

Fiery Ground-beetle (Calo-

soma calidum),
(After Eiley.)

beetle

and

larva.

;
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There are also many insects that lay their eggs on larvae of other species when
the young hatch they work their way inside and feed on their host. More are probably killed in this manner than in any other some parasites living in eggs, some in
These parasitic insects are usually delicately formed
larvae, and others in the pup^.
in the adult state, having transparent Avings and often being brilliantly colored.
Birds and Agriculture The relative benefit and injury received by the
;

;

—

farmer from some of our

common

species of birds varies according to circumstances

yet in some cases the injury done to growing crops, or the protection against
Take, for instance,
insect pests afEorded, is so positive as to admit of no question.
injury
and positive
positive
both
work
They
the crow-blackbirds and the crows.

advantage to the farmer, and so long as they are not overabundant it is likely that
they are worth more than they cost. If too numerous, of course their numbers
almost exclusively
must be reduced. Then, again, take the diet of nesting birds
animal
It has been estimated that the passerine (sparrow-like) birds of Eastern
Nebraska, by their destruction of locusts in the nesting season, save crops to the

—

:

value of $1,744 a day.

The United

States

Department

of Agriculture declares the following twenty-five

species of birds decidedly heneficiul

and worthy

of the fullest protection because

and noxious weed seed: Marshhawk, Swainson's Hawk, Ferruginous Rough-leg, Squirrel-hawk, Sparrow-hawk,
Eobin, Bluebird, Chickadee, House-wren, Eose-breasted Grosbeak, Song-sparrow,
of their

consumption of

insects, reptiles, rodents,

Chipping-sparrow, Tree-sparrow, Baltimore Oriole, ileadow-lark, Flicker,

Downy

Woodpecker, Hairy "Woodpecker, Black-billed and Yellow-billed Cuckoos, Barn
Owl, and the Long-eared, Short-eared, Barred, and Screech Owls.
Five are dtshnctly injurious and should be destroyed, viz., the English Sparrow,
Duck-hawk, Goshawk, Cooper's Hawk, and the Sharp-shinned Hawk.

INSECTICIDES
ARSENICAL, POISONS

FOB BITING INSECTS

Paris Green, Liondon Purple, Sclieele's Green, Paras'rene, and Green
Arsenoid are all arsenlcals of the same general character. Paris green is composed of arsenic,
copper, and acetic acid

;

Sclieele's

green

is

said to contain

and, like Paragrene, remains in suspension longer

;

no acetic

acid, is

more

easily applied,

while Loudon purple and Parnyrem: need more

added to prevent foliage burns.
Si'UAYiNG
Make a thin paste of the arsenical substance used, by adding a small quantity
Strain this
of the poison to a small quantity of water and freshly slaked lime in same quantity.
litfie

For

—

POISONS FOR BITING INSECTS
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into a spray tank, and add water in the proportion of 100 to 300 gallons to each
pound of poison.
Apply the stronger mixtures to resistant foliage, such as the potato. For the apple, use 150 gallons to each pound of poison.
Xiver spray fruit trees when in bloom, lest bees be poisoned.
For Dky Use For vegetables soon to be u.sed for food, mix poison with 100 times its weight
of plaster of Paris, flour, or lime, and apply lightly.
Dust garden crops with poison from a bellows or bag. For low field crops, place in bags hung at ends of a pole and carry through field
on
horse or mule back.
See under Cotton Worm.
Combiiied IMivture: Bordeaux avKIi Paris Greoii or Other Arseuite
Prepare Bordeaux mixture in the usual way (see Fungicides) and add to it the poison to be used.
In this combination the Bordeaux mixture simply takes the place of the water in the Paris green

—

—

and other arsenical

solutions.

Arsenite of Lead —

Least caustic of all arsenites in its effect on foliage. Remains in
suspension and adheres to foliage much better than ordinary arsenites. May be bought at from
15 to 18 cents per pound. Prepare as follows
Combine 3 parts of arsenite of soda with 7 parts
•

of acetate of lead, dissolving each in water separately and then pouring together.
They unite
readily and form a white precipitate.
May be used much stronger than any other arsenite on
foliage.

Arsenite of Lime —This
the

amount

of arsenic

is

is a cheap insecticide, and does not burn the foliage, because
under perfect control. It is made by boiling together, for 45 minutes,

Wliite arsenic

1

Fresh stone lime

_.

Water..

Put

.2

_

1

_

this in a tight vessel

marked POISON.

Before using,

stir

pound.
pounds.
gallon.

thoroughly, and use one quart of

Solution to a barrel of water.

Poison Fixative — To make
Pulverized resin
Concentrated lye
Fish-oil, or any cheap animal

poisons adhere to cabbage, etc..
pounds.
pound.

1

pint.

5

oil

except tallow

Water
" Place

1

5 gallons.

-

in an iron kettle and heat until resin is softened
add lye
thoroughly add remainder of water and boil about two
hours, or until the mixture will unite with cold water, making a clear, amber-colored liquid. If
In
it has boiled away too much, add sufficient boiling water to make 5 gallons."— Sanderson.
using this, dilute 1 gallon of the solution with 16 gallons of water, and add 8 gallons milk of lime

solution

oil,

resin,

made

and a gallon of water

as for hard soap

;

stir

;

;

and a quarter of a pound of any arsenite.
Poisoned Baits For cutworms, grasshoppers,

Greex

B.vit

—
— Dip fresh clover or other green succulent vegetation in a strong arsenical soluetc.

and distribute in small bunches about infested fields. Cover with boards or stones to keep
renew when dry.
Bkan Mash For grasshoppers make a mash of 1 pound Paris green, or other arsenite, and
For cutworms, army- worms, etc., use 1 pound Paris
sweeten with molasses.
5 pounds bran
tion

moist

;

—

;
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green to 30 pounds dry middlings or bran, sweetened with 1 quart molasses and mixed with
enough water to malse moist. Drop a tablespoonf ul of this in a place, along the front of the line
of march of army-worms or at the base of each plant in a field, for cutworms.
;

CONTACT INSECTICIDES FOR SUCKING INSECTS
Kerosene Emulsion — Dissolve 2 pounds whale-oil soap (or hard soap, or 1

quart soft

add boiling hot, away from the fire, to 3 gallons coal-oil. Churn
rapidly by ^driving the liquid back into itself with a force-pump until the mixture assumes the
consistency of cream.
Use this solution diluted as desired. For 10 per cent, solution add this
preparation to 80 gallons water.
A stronger solution can be applied to plants before the buds
soap) in

1

gallon boiling water,

open.

—

This is a very effective wash against scales, slugs, and many other
For summer treatments use 1 pound to 7 gallons water. For winter use, dissolve 3 pounds of the soap in 1 gallon water and apply hot.
The most efEective
liime. Sulphur, and Salt Wash, or " California Wash "
wash at present known for use against the San Jose scale. Prepare as follows

"Wliale-Oil

Soap

soft-bodied insects.

—
:

Lime (not slaked)
Powdered sulphur

---

__.

15 pounds.

-

15

Common salt

15

-

Slake the lime in a small quantity of hot water in an iron kettle over a fire, and slowly sift in the
sulphur while the lime is slaking, stirring constantly. Boil this one hour, or until sulphur is
Put this solution in spray barrel and
all dissolved then add the salt and boil 15 minutes longer.
add sufficient hot water to make 50 gallons. Spray on trees hot. This wash needs to be thorougldy
boiled, not simmered.
If steam heat is available it has been recommended to put the sulphur and
;

lime in a barrel and steam-boil for three or four hours, adding the salt and boiling a short time
One and a half pounds of blue mtriol may be used in place of salt.
longer.

GASES AND OTHER INSECTICIDES

—

Carbon Bisulphide This is the cheapest and most efficient insecticide for use against
weevils in granaries and warehouses, and against insects working on the roots of plants. The
vapor of this liquid is not only highly poisonous but is inflammable and explosive hence, keep fire
of every kind away from it. It is a colorless liquid, costing about 10 cents a pound, and can be used
;

to advantage in grain bins, as the vapors are heavier than air
grain.

For

this

purpose use

1

pound

with blankets.

air-tight as possible, and, if necessary, cover grain

four hours, then allow air to enter.

down through

the

the enclosure as nearly

Leave for not more than twenty-

For

3 or 3 inches away from
ounce in each of several holes made in the

Carbolic Acid
make a

hill

;

then cover with a wet blanket for ten minutes.
In a 6-gallon saturated solution

Wash — To prevent egg-laying on bark.

of washing-soda dissolve

lime to

make

root-lice or other root insects use a teaspoonful to a hole
the plant, and close the hole with the foot. For ant nests put

made
1

and will work

to every 100 bushels of grain,

1

gallon soft soap, add

1

pint carbolic acid, mi.x thoroughly,

thick whitewash, and stir in one-half

pound of some

arsenite.

add enough

FUNGICIDES
Hellebore — Apply dry
spray

for saw-flies

— 1 ounce to 2 or 3 gallons of water.
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aud other soft-bodied

insects.

It

can also be used as a

Pyrethrum
tities,

to

man.

will materially

(Buhacli, Persian Insect Powder) — Not poisonous, in ordinary quanbe used dry by means of a bellows. Thrown about the room in this way, it
decrease the number of flies. Burn iu a room to destroy mosquitoes. Used as a

May

spray, 1 ounce to 3 gallons of water.

Hydrocyanic Acid Gas — The best agent in use for disinfection or fumigation
stock,
mills,

and for destruction of some greenhouse insects and pests
etc.
Diffuses quickly, and is a most deadly poison.

FUNGICIDES

Bordeaux Mixture—
Copper sulphate (blue

of nursery

in dwelling houses, storehouses,

vitriol)

,.

_

Quicklime (not air-slaked)
Water, to make

50 gallons.

_

Dissolve the copper sulphate

about two gallons of water in a wooden

in.

4 pounds.
4 pounds.

__

vessel, or

suspend

it

in a cheese-cloth sack in a large bucketful of cold water. When dissolved, pour the solution into
the apparatus used for spraying and fill about one-third full of water. Slake the lime in a small

quantity of water, and

when

adding more water. Strain this into the copper sulphate
pour on more water and stir it. Repeat this until nothing
but stone lumps and sand are left. Now add sufficient water to make 50 gallons in your tank.
Thoroughly agitate the mixture before spraying it. Bordeaux mixture should be used when fresh,
and none should be kept over for the next spraying.
If plants to be sprayed have very tender foliage and there is danger of burning it, use just
half the above quantity of copper sulphate and lime to the 50 gallons and prepare as before.
What is sometimes called the " 1 to 11 formula" is made in the same way as the tirst one given,
but using only sufficient water to make 44 gallons.
solution.

slaked,

stir,

If lime is left after straining,

Aninioniacal Copper-Carbonate SolutionCopper carbonate

-.-

-

6 ounces.

---

Ammonia, about

3 pints.
50 gallons.

Water...

In a wooden pail make a paste of the copper carbonate by adding a little water. Pour into
ammonia necessary to dissolve the copper carbonate no more and stir until all is disDilute with water and use.
solved.
To MAKE CoppEK Cakbonatb Dissolve 10 pounds copper sulphate in 10 gallons of water,

—

—

this the

—

and 12 pounds of carbonate of soda in same amount of water. When cool, mix the two solutions
Allow it to stand 12 hours and settle, then pour off liquid. Repeat this
slowly, stirring well.
operation twice, and then drain and dry the resulting powder, which is copper carbonate.

Copper-Sulphate Solution —
Copper sulphate...
Water, to

.--.

make

-

-

-

4 pounds.
50 gallons.

Dissolve the copper sulphate as directed in preparation of Bordeaux mixture. This solution
buds open, or on machinery and in granaries to disinfect.

will injure foliage; use only before

INSECTS INJURIOUS TO FIELD CEOPS
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Formalin —

For Oats, Wheat, etc. — One pound (1 pint) to W
For Potatoes — One-half pint to 15 gallons water.
Corrosive Sublimate —
Corrosive sublimate

-

Water

gallons water.

-

-

2

ounces.

IS'/s

gallons.

This can be used for potnto scab and disinfection purposes. Label it POISON.
Bordeaux AVasli To paint over wounds on trees and to wash injuries to limbs. Make
a mixture as for the carbolic acid wash, adding one half pound blue vitriol in place of Paris green.

—

I.
(a)

FIELD CROPS

IMPORTAISTT INJURIOUS INSECTS

Northern Corn-Root-worni
Nebraska

{Dtabrotica longicornis, Fig. 60)

east to the Atlantic Ocean, but injurious only

from Ohio

to

— From

Nebraska.
one to five

Attacks corn in both larval and adult stages. Eggs laid in early fall,
soil and within a few inches of stalks.
Hibernates in the egg,
which hatches from June to August. At first eats entire root, but later burrows
inches deep in the

under outer layers of larger roots, thus killing them and weakening the support of
the stalk, causing it to dwarf and produce small ears if on poor land, or to be

Fig. 60.

Northern Curu-Koot-worm: beetle, larva, and piece o£ corn root with larva. (Forbes, 18th

Illinois

Report.)

blown over when on rich loams. Larvaa are nearly white, with brown head are
n(it quite
inch long, and are neaiiy cylindrical. Adult beetle is greenish or
greenish yellow, ^ inch long, somewliat resembling in form tlie striped cucumber
beetle.
Larvaa pupate near the roots in the soil, and adults emerge durino- the
latter part of July and in August and feed on corn silks and pollen.
Eeports
have been made of several other food plan Is for the beetles.
;

-J-
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Treatment — So
grains

simple

;

far as known these •worms are never injurious after a crop of the smaller
corn crops following these will then be safe for two years. The remedy is, therefore,

— rotntion.

Southern Coru-Root-woriu

{Diabrotlca

duodecemjiunctata)

— Abun-

dant in Northern and Southern States. Attacks corn seriously only in the South.
Well known, howevei', as a squash, melon, and cucumber pest, eating both leaves

and

fruit.
Larva has habits very similar to those of the previous species. Beetle
larger than the northern corn-root-worm beetle, greenish yellow, with twelve
black spots on wing-covers.
The beetle injures corn by feeding on pollen, silk,
is

and unripe kernels.
Treatment — Same

Wi^e^vol•nls

as for northern corc-root-worm.

and other species.
and potatoes. The
wireworms are hard, cylindrical ground worms, feeding upon roots and seeds in
the ground, and are often very destructive to crops. The beetles, which are narrow, elongate, and usually dark-colored, are generally known as "snapping-beetles,"
Fig. 61)

— Occur

[Drasterius

Melaiiotus

elegaiis,

crihiilo.'ius,

in all the states, attacking grasses, grains,

Fig.

61.

Corn Wireworm

larva,

and

beetle.

(Forbes.)

"spring-beetles," or "click-beetles." They lay eggs during May or June in grass
land or wherever vegetation is plentiful, and the larvse feed upon roots. They develop slowlv, taking in many cases two or three years to mature. Wlien mature they
pupate in the fall, and the adult stays in the pupal case until the following spring.

Trbat:ment

— Fall plowing and rotation of crops.

Do not

plant

com

or potatoes immediately

after grass crops.

Corn-root
nosellufi)

— Eggs

Web worm

or Tobacco Stalk-worm {Cramhis caligiMay or early June by small whitish or

laid in grass land in

yellowish moths.

The young

larvse

form

loose silken tubes close to the surface of

among the roots and feed upon
and crown. The moths emerge by August, and eggs are then
laid for another brood, which hibernate in the web over winter as partly-grown
Corn planted on sod land is thus often seriously injured by them.
larvae.
Treatment Do not plant on sod land, but after some other crop. Late fall plowing or
harrowing deeply will destroy many of the larvse.
the

soil,

usually a

stalk, outer' leaves,

little

below, and thence burrow

INSECTS INJUEIOUS TO FIELD CROPS
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—

Corn Root-louse

Presence of
A\\ corn states.
(Aphis maidi-radicis)
on corn roots can be detected by dwarfed appearance and yellowing
and reddening of plant. Lice, found in masses on the roots, are readily recognized
if an infested plant is pulled up.
The nests of the small brown ant, if opened in
winter, will be found to contain many of the little black eggs of this Aphis well
cared for by these ants.
On appearance of the first smartweed, the ants carry the
newly-hatched lice to them and place them on the roots. Later, when the winged
lice appear on these weeds and lay eggs, the ants transfer these to the corn roots.
Late in the fall the females are housed by the ants in their nests, where the eggs
this plant-louse

are laid.

Treatment — Clean
late fall,

deep

fall

culture, eradication of weeds in early spring, destruction of ant
plowing and harrowing, rotation of crops.

hills in

—

Maryland to Alabama
Liargei" Cornstalk-borer {Diatrcea saccharalis)
and westward to Kansas and Oklahoma. Large white, brown-spotted caterpillars
of this species may be found boring into stalks of corn, especially when young.
Often occasion large

loss in crop.

Larvse pass the winter in their cells in the tap-

Often make

root of the cornstalk or sugar cane, and transform in early spring.

weakening it and causing it to fall.
been much infested in fall drag off and burn

several holes in a single stalk,

Tkbatmbnt —Where
stalks.

corn has
Rotation will materially decrease injury by this insect.

Corn Bill-bugs
62)

— Corn-growing

all

old butts and

[Sphenophoj-us ochrevs, and others. Fig.
Attacks plant by feeding in the

states.

when young. Adult beetles are hard oval insects with
means of which they drill holes in the cornstalk
near the surface of the ground and feed on the interior.
As

stalk

stout beak, by

the corn continues growing and these leaves open out, many
of them have a row of elongate holes across blade, where beetle
has punctured it while it was rolled up.
Beetles feed with the

head downward. One species (S. parviihis) has been reported
from Maryland and Nebraska as seriously injuring blue-grass.
Another [8. robustus) has been known to breed in the roots of
corn.

Native food

jDlants of this

genus are the grasses, rushes,

and sedges.

Tkkatment — Where
'^'^rshes, plant at first
Fig. 62.

Clay-colored

Bill-bug.

(Forbes.)

land has recently been broken from swamp or
some other crop than corn, such as flax or potatoes.

Fall plowing of infested land will tend to drive the beetles to other fields.

CORN EAR-WORM, ARMY-WORMS
Corn Ear-worm {HeliotJns anrnger) — AW corn and cotton
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states, but not
where it feeds on cotton bolls. It is
the worst pest of sweet corn, injures tomatoes to
an extent, and bores into the buds
of tobacco.
Olive-green moths appear about the time corn is silking and lay eggs
on the silk. These hatch in a few days, and the young worms
at first feed on silk,
later working their way down into the ear and
feeding on the tender kernels.
When full grown the worms go to the ground to pupate, and in case of the fall
brood stay in the cells as pupae until spring.

80 destructive in the

North

as in the South,

Treatmekt— No practical remedy if in corn or tomatoes.
ground in fall reduces their number somewhat. For remedies
see under insects affecting those plants.

Thorougli breaking up of corn
for attacks on tobacco and cotton

Army-worm

{Leucania unipunda, Fig. G3)— All states.
The true armya brownish-white striped caterpillar growing to 3 inches in lengtli, the
larva of a moth with dull-reddish fawncolored wings, each fore-wing with a
white spot.
They occur every year,
but are only rarely so abundant as to

worm

is

name. When this happens,
they advance over the country in vast

justify the

numbers^ devouring
grains in

their

all

grasses

and

track, usually feed-

ing by night or in cloudy weatlier.
they enter the ground

When mature

and pupate, and

worms appears
nating as

in

a second brood of

September, hiber-

larvae.

Tkbatment— Clean culture; burn stubble
when army is advancing use poisoned baits, scattering them along in front of
dig ditches to entrap them and then drag
it
a log through to kill them.
in winter;

;

Fall

Fig. 63. Army-worm: a, adult male, 6, c, d, details;
larva on grass, and pupa. (After Riley.)

Army-worm, Common Grass-Avorm

{Lctfhygma frugiperda,but especially the Central and Southern. Distinguished from
the true army-worm by dark stripes along each side, separated by a stripe of
grayish yellow, and also by the fact that the most destructive brood appears after
whence its common name. The worms are especially injurious to
August 1st
on all grasses and cereals and on some garden vegetables. Moths
feed
lawns, but
Fig. 64)

— All

—

states,

INSECTS INJUEIOUS TO FIELD CROPS
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hind-wings are pearly
are variable iu color
white; fore-wings range from dull grayish
brown to almost black, but always have a
light spot on upper side near outer edge.
:

Tkeatmknt— Same preventives as for the armyworm.

Lawns may be

rolled in early

morning or

sprayed with kerosene emulsion
and then thoroughly washed down with water.
late afternoon, or

f"

BMj^^mu^

^^^fefe..

T

Hessian Fly

{Cvcidomyia destructor)

^^^^S — All wheat states.

'HB^^'

i

Adult

fly is

a-dark-col-

Lays eggs
ored, two-winged gnat (^ inch).
leaf, or,
wheat
of
uj)per
surface
in fall on
Fig.

64.

Fall

moth;

Army-worm

b, c,

larva at left; a, adult
color varieties. (Eruner.)
:

in spring, beneath sheath.

Maggots burrow

into stem, spring brood remaining in portion

above ground, fall brood going lower. Eavages are detected by stoolin? out of
wheat, a darkening and broadening of leaves, absence of central stem, and a
gradual yellowing and dying of plants.
Damp springs favor the inject. Its

may

emergence is retarded by drought, so that late sowing
summers with little rain.

Tkeatmbnt — Delay sowing

fail as a

remedy

after

wheat until after time for the fly to lay its eggs. Farm
some states as follows Northern Ohio, September 10th Central Ohio, September 2.jth
Central Maryland, September 26th
Southern Ohio, October 10th
to October 5th Northern Delaware, October 1st
New York, September 20th to 2."ith Jlichigan,
September 1st or not until October 1st. Clean cultivation, burning of stubble, rotation of crops.

practice as to date of sowing

is

of

in

;

;

;

;

;

;

—

Cliincli-bug^ {Bhssus leucoptcnts, Fig. G5)
Especially in
Southern and Central States, and west to liocky Mountains.

One

of the

most de-

structive of pests,llav-

ing doubtless caused

more injury to the farmers of the Mississippi
Valley than any other
insect attacking grain.

The adult bug is black,
Fm. 65. Caiinch-bug:
nymph; p, second
legs
(Eitey.)

J,

;

/,

adult at left
&, egss map:nifled and natural size c, young
stage of nymph; /, third stage;
:e; g,
f uU-growu nymph;
nymph rf, A"
(7, full-grown
A,
"
beak, through which food is taken, Small lines
show natural size.
;

;

'

with white wings and
two dark sjDots on the
fore- wing.
In all

CHINCH BUG, WHITE GEUBS, GRASSHOPPERS
stages

in

has

it
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Young bugs are mostly red but vary somewhat
After wlieat harvest it attacks first oats and then corn,

rank, fetid odor.

;i

tlie different stages.

wheat again. In migrating from wheat to corn adult
Eggs are laid on the corn, and this brood hibernates when full
grown, and, coming out in the spring, lays eggs on the wheat stalks.

later in the fall going to

insects rarely

Treatjibnt

fly.

— Plow

strip around corn field or along side from -which attack is expected,
very thoroughly, and when bugs begin to migrate make a deep furrow in this
soil with the stet'per side toward the corn.
On a hot day myriads of bugs will perish attempting
to cross the fine soil, but if any seem to be getting across drag a log up and down the furrow.
If a line of coal-tar is spread in front of their line of march and post-holes dug a foot deep every
ten feet along the line, the bugs will turn as the line is reached and fall into the holes, where they
may be killed. Ten per cent, kerosene emulsion may be sprayed on the bugs when they are on
corn stalks. It will pay to use every effort possible to keep them out.

pulverize the

soil

White Grubs, May

June Bugs {Lachnosterym fusca, L.
Lachnosternas are widely distributed. The

Beetles,

rugosa, and others. Fig. 66)

— The

are fleshy white,
brown-headed grubs that
feed on and sever grass roots
and roots of some other

larvae

-

The

plants.

adult beetle,

which is generally known in
some one, at least, of its
many species, feeds on the
of

leaves

eating

trees,

at

night.

Treatment—.Bee ««s: Luring
by means

of lights into tubs with

The only

kerosene and water.
objection to this

is

that

are

many

also

de-

beneficial

insects

r.A 1
stroyed.i

T^,;sn, Liberal
T ihpral spiays
snrnvs
Lajva

•

FiG. 66. White Grub beetle, larva,
beetle from beneath. (Forbes.)
:

and

tip o£ pobterior

segment o£

where they
heavy potash fertilizers; allowing poultry to follow after the plow in breakfrequent breaking of
of crops
letting hogs run in grass land before plowing; rotation

of kerosene emulsion,

are affecting lawns;

ing sod

meadow

,

;

lands.

Grasshoppers
Figs. 07,
1

68)— Numerous

See under Codling-moth, page

11

ScMstocerca amcricana, and others.
There is no need
species, attacking all kinds of plants.

{Mdanoplus

172.

species,

;
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a, female ovipositing
68.
Rocky Mountain Locust
show6, egg-pod removed from ground, end broken
ing eggs; c, eggs; d, e, egg-masses in ground; /, egg-mass

Fig.

:

away

completed and covered.

to describe these

figures given

Above— Two-striped

Grasshopper, M,
At right— Common
Red-legged Grasshopper, M. femur-rubrum.
At left — The Rocky Mountain Locust, M.

Fig.

67.

bivittatuB.

spretus.

(After Riley.)

(Forbes.)j

show

(Riley.)

The
well-known pests.
in one instance the man-

ner in which the grasshoppers deposit their
eggs, and, in the other, three of the more important grasshoppers.

The Rocky Mountain

locust {Melanoplus spretus) has often caused

—

from the Mississippi
an immense amount of damage in the regions it frequents
The other two
westward to the mountains and from Canada south to Kansas.
species are well distributed over the country.

Treatment — Protect

place poisoned bait near crops to be protected;
bard ground in early spring to destroy the young. Where

the insect-eating birds

burn over stubble ground or

roll

;

fighting

on a large

needed, what

is

scale is

known

as the

"hopperdozer," Fig. 69, will
be found the most successful

Fig. 69. Large Hopperdozer.
of Agriculture.)

means of destruction. This is
made from 8 to 10 feet long,
a foot wide, and an inch deep,
set on runners, and provided
at the back with a screen a
foot high against which the
"hoppers
strike and fall
back into the pan. The pan
'

(After Riley, United States Department

;

CUTWORMS, CORN-ROOT WEBWORM
may be made
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sheet iron and the screen of canvas. Put crude
petroleum in the pan and smear
It on the canvas; then hitch a horse
to the machine and draw it through the fields where
the grasshoppers are ahundant. They will jump up and cither
strike the screen and fall into the pan or
fall directly into the latter.
Many will jump out again, but if they were even slightly wet with
the coal-oil they will die. Tar may be used
instead of petroleum for the screen and coal-oil on
water for the pan.
of.

Cutworms
others)

{Agrotis ypsilou, Fig. 70, A. annexa, Peridroma saucia, and many
Tliougli the life histories of the various species vary more
their general life is the same.
Adults are moths with dark fore-wings and

— All

or less,

states.

may be seen in the illustration. They feed at night, sucking
nectar from various flowers. As a rule there is but a single brood of worms
in
a season, though a few species have two.
Female moths lay their eggs on stones,
light hind-wings, as

leaves, sticks, etc.,

wherever there is plenty of vegetation, usually in midsummer
when they form an oval cell in the earth and curl in it

larvae feed until winter,

Fig.

70.

Greasy Cutworm, Agrotis ypsilon.

until spring.

Then they come

forth and do the noticeable damage.

rapid, voracious feeders, especially

a

cutworm

is

Side and upper views of larva and adult moth.

when attacking young

crops.

of a dull brown, gray, or greenish hue, usually

longitudinal lines, stripes, or dots.

When

(Forbes.)

They are
grown

full

marked with darker

The head and next segment

are reddish-

brown and horny. When full grown the larvae enter the ground and pupate, the
moths soon after appearing and laying their eggs. Some species vary from the
above history by laying the eggs early in spring and hibernating in the pupal or
adult state.

Treatment — Plow

land during midsummer or early fall, the sooner after midsummer the
This treatment will cauge many young larvae to perish from lack of food. Thorough
cultivation of the land in spring is good practice. The most successful remedies found have
been the use of poisoned baits, especially the poisoned bran mash. Put this in field where plants
are to be set, a tablespoonf ul near each hill, keeping chickens out of the field for several days.
better.

Tobacco Stalk-worm or Corn-root
nosellus)

— Some

of the Atlantic States.

Web worm

{Cramhus caligiLarva works in the stalk or at base of

IXSECTS INJUEIOUS TO FIELD CEOPS
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ground

stalk near surface of

attacked, stalks

may

;

planting on grass or timothy sod land.
wheat, and then clover before tobacco.

Horn Worm

Fig. 71.
size.

work

Advisable to put grass land in

or Tobacco-worm

(Pvotoparce cekus, Fig. 71, P- Carooccurs in northern United States; the other species, in the
Insects hibernate in pupal state; moths emerge early in spring, laying

— First named

Sotith.

larger plants are

Several larvae often

first leaves.

on a single plant.
Tkbatmbnt — Avoid

lina)

Where

plant soon wilts and dies.

be hollowed out to the

Northern Tobacco-worm adult moth, above full-grown larva, at
(From Howard, United States Department of Agriculture.)
:

;

left

;

pupa, at right.

All natural

During larval growth, which occupies
eggs singly upon lower surfaces of leaves.
consume
great
quantity
they
a
of food, attaining a length of
weeks,
about three
Grown
worm
is
green
with
oblique
white stripes on the body,
inches.
over two
and a red or black "horn" prominent on posterior end.

iloths are night-fliers,

dark colored, with orange spots on sides of body.

— Hand-picking

may be used as means of
and a solution of cobalt (1 ounce),
molasses (i pint), and water (1 pint) can be placed in tlie flowers. Spraying with Paris green has
been found successful in Kentucky, and tests show that there is not enough poison left on the
leaves to injure the consumer.
TrbA-TMENT

poisoning the moths.

in

most successful.

,Iimson-weeds

Insects visit these at night for the nectar,

TOBACCO AXD COTTOX AVORMS
Tobacco Flea-beetle

(J-'jn'fri.c

])iuTuIa):—

AW

153

tobacco states.

Minute,

done by adult beetle, holes being gnawed in
leaves until they sometimes appear as if peppered with fine shot. Injury especially
severe to young plants.
Larvw have been ascertained (Chittenden) to feed on the
roots of common nightshade and jimson-weed.
Tkeatmekt — Bordeaux mixtiuv has been fouud very successful. Spraying witli Paris
oval, reddisli-brown beetle.

Injury

is

green will keep beetles in cbeck on j'oung plants.

Tobacco Bud-AVorni
Maryland

;

(IIi-liDtliis cir))ii</ei\ II. rhe.rice)

the former, the ordinary corn-ear-worm in

Larva? of tliese two insects are very

Eggs deposited

distinguished.

feeding on the unrolled leaves.

much

buds

in the

Later, as

alike,

all

— The

latter,

south of

tobacco states.

but the adults are readily

young larvae do serious damage by
leaves become larger and worms grow,
;

large holes are eaten, thus ruining tobacco for the best grade.

The

later broods

seem to prefer unripened seed-capsules. Adult of H. rhe.viie is the smaller, and
has green or dull sea-green wings, crossed by three white bands.
Treatment — Clean cultivation arsenical spraj's. Placing poisoned corn-meal on buds after
;

heavy rains has been recommended.

Tobacco Suck-fly

[Dicyphus minimus)

— Southern

States only.

A

small

bug that sucks sap from leaves, causing them to turn yellow, wilt, and split.
Adult, a small black bug with long, yellowish green legs, under side greenish, and
a yellow line just back of head.
Treatment Spray insects with "Nikoteen," one part to 60 gallons water, or with some
Clean up and burn trash in fields in fall.
other tobacco decoction.

—

Cigarette Beetle {Lasioderma

serricovne)

— Soiitliern

States,

and

well-

warmed warehouses farther north. Damages cigars and cigarettes by boring into
them the leaves by puncturing them fillers and fine-cut by actual feeding and
;

;

offensive admixture.

Treatment — Cleanliness whitewash woodwork, and fumigate with carbon bisulphide.
Cotton-growing regions of United States
Cottoii-woi'iu {AJetia xijUna)
Hibernates
as a moth and lays eggs singly on leaves
countries.
and other American
gi'eenish
yellow worms, slightly hairy, growing
Larva-,
or
less.
to number of 500
summer
they pupate in leaves, emerging
Late
in
length.
in
inch
an
to be fully
or
more
wing expanse.
inch
in
an
moths
olive-gray
dull
fall
as
in
Treatment — Apply Paris green or other arsenite dry to leaves. Readily done by fastening a
;

—

sack of cloth ("8 oz. Osnaburg" is recommended) containing the insecticide to each end of a pole
and riding between rows on horseback, allowing it to be lightly jarred upon the leaves. The
insect has

many

efiicient parasites.
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Cotton Boll -worm, Corn Ear -worm

(HellotUs

armiger)

— For

description see corn insects, page 147.

Treatment — The treatment given

for the cotton- worm will aid.

pupa, trap crops of corn in the cotton field,
success.

and poisoned baits have

Late fall plowing to destroy
all been used with varying

Early varieties are often exempt.

Caterpillars

and Cutworms

do but slight damage.
recommended for cotton-worm.

Caterpillars

may

—

These as a rule
(several species of each)
usually be destroyed by spraying operations

Cutworms can be most

easily

handled by means of

poisoned baits of clover or grass.

Mexican Cotton-boll Weevil

{Anthonomus grandis,

Fig.

73)

— This

dangerous enemy of the cotton-grower was imported from Mexico about 1893. It
has spread over most of Texas and the invasion of other cotton-growing states seems
Adult, a small gray
only a question of time.
suout-beetle {\ inch) which punctures and lays
eggs in cotton bolls and "squares."

Young

and weevils then finish
Those that remain on plant

buds usually fall
growth on ground.
feed in bolls and effectually destroy their value.
Larva matures and becomes a beetle in about
Hibernates as an
four weeks from the egg.
adult in sheltered places in fields and timber.
off,

Mexican Cotton-boll Weevil: a, beetle;
All enlarged. (From
pupa; c. larva.
United States Department of

Treatment — The

Fig. 73.
6,

planting of early varieties

is

pos-

most successful means of combating; handAgriculture.)
picking of beetles and infested squares will also aid.
Plants should be cut up or plowed out and burned as soon as possible after crop is gathered, at least
Howard,

by October, thus

killing

many

sibly the

adult beetles before they leave plants for other hibernating places.

—

Plant-lice {Aphis gossypii) Seldom of enough importance to Justify treatment, the hardy and quick growth of plants overcoming any injury. However, a
treatment of kerosene emulsion may be given when thought necessary.

Grasshoppers

(several species)

— Poisoned bran mash has been found very

effectual in dealing with grasshoppers, and the hopperdozer might be used to

advantage in thinning their numbers in adjoining grass or grain

Ijeaf-liopi)ers, " Sharp-shooters "

— These

have been known to injure young bolls severely.
sene emulsion, applied not lo the cotton plant but

recommended.

The young

of these insects live

are

fields.

sucking insects and

Thorough spray
to the trees

of strong kero-

surrounding, has been

on shade trees in early spring.

:

HOP-VINE IXSECTS, GRAIN SMUTS

Hop

Plant-louse {Phonnlon
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— All

hop regions, attacking hop
what is called an " alternate food
plant"
upon whicli the winter and spring are passed. Louse
the plum-tree
spends summer on hop-vines, inci'easing greatly in numbers and doing much
Lice fly to plum-trees as soon as hop-vines
injury by sucking juices of plants.
mature and die. Here eggs are laid, and in spring several generations appear and
mature before plant-louse again returns to hop plant. The winged forms develop

plants and plum-trees.

—

Inimuli)

This pLuit-louse

—

hits

only at the time of the migrations.

—

Treat.mext Destroy all wild plum-trees in vicinity; spray domestic trees in fall or spring
with strong kerosene emulsion; spray hop- vines with same and destroy vines as soon as possible
each year.

Hop-vine Borer {Hydrcecia
Eggs

laid

on

immanis)

— States east of the Mississippi Eiver.

Larva bores into vine and
ground and bores into stem, emerging under ground and feeding
Injury recognized by vine growth stopping, the tips hanging limp

tip of vines just as they begin to climb.

later drops to the

on flowing

sap.

soon after pest begins

Treatment — Pinch

its

work.

and burn "muffle-heads" when vines are tied, and early in June
expose roots as far as junction of new vine with old, and apply a handful of ashes.
For mildews affecting hop-vine apply Bordeaux mixture as often as may be necessaiy.

(b)

off

IMPORTANT DISEASES OF FIELD CROPS

General Treatment for Grain Smuts — It

has been found that the
and wheat, survive the winter on the seed
and hence any method whereby the spores can be destroyed withof these grains
germination of the seed will be more or less successful in preventthe
affecting
out

grain smuts, at least of barley, oats, rye,
;

The following treatments are those recommended
ing the disease in the fields.
For larky, oats, and wheat, soak seed, enclosed
Modified Hot- Water Treatment

—

in

four hours, then dip in hot water at 133° F. for
sacks, four hours in cold water; remove, wait
Water should be at 130° only, for barky, according to Selby (Ohio
five minutes; dry and plant.
Bulletin 131).

—

For oats, rye, and lolieat. Sprinkle seed with a preparation of
Shovel seed over several times and
to 50 gallons water.
formalin
pint
1
water
formalin and
Plant soon after treatment. Grains may
cover with a blanket or heavy canvas for several hours.
drill, but it is not so successful a measure.
be sprayed with the formalin as they are being put in the
Known
A\l barley regions.
niida)
Honlei,
U.
{U»tilago
Barley

Formalin Treatment

—

Smuts

smuts.
also as the covered and the naked barley
wind.
scattered by the

—

The

spores of the latter

may

be
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—

Loose Smut of Oats

(UslUago Aveim)
One of the most destructive
in the United States being 118,000,000 annually.
Where fields are affected, the spores by harvest time have, often blown away to other
heads, leaving large areas of affected heads entirely bare.
Rye Smut ( UrorystAs occulta) Attacks leaves jmd stems. It has been recommended that the seed be treated with hot water (127° E.) for five minutes, and
then dried and planted.
Loose Smut of Wheat {Ustilago Tritici) This smut has no fetid odor
as has the following species.
It attacks both kernel and chaff, converting the
head into a mass of spores.
Stinking Smut of Wheat {TilMia faeUns) The spores of this smut
have a fetid odor, and a small quantity of infected gi'ain will contaminate a whole
bin-full, often making it useless for milling.
Wheat attacked by this species grows
smuts, the estimated loss from

it

—

—

—

The

as tall as unaffected grain.

the head will be affected.

become diseased, and usually all in
and implements may be disinfected witli

kernels only

Gi'anaries

copper sulphate (2 pounds to 10 gallons of water), articles treated being sprayed
or washed.

Wheat Rust

known

clean of volunteer 'wheat.

Corn Smut

— The only chance of

{PuccinKi. grmninis, P. ruhigo-vera)

vention for this disease yet

(

to plant resistaiit varieties

and

l-cep

pi-e-

farm

—

Zece)
This wide-spread disease attacks the ear,
and sucker-shoots, and produces the well-known black

Ustilago

tassels, leaves, brace-roots

is

lumps on corn in the field.
Treatment — Cutting and burning
Every possible means should be used

tlie

smut

bolls before tliey burst will aid in its control.

to control this disease, as it

seems to be constantly growing

worse.

IL

UARDEN CROPS

IMPORTANT INJURIOUS INSECTS
Variegated Cutworm (Pen'droma sauna) — Occurs
(a)

throughout the
United States and attaclis a very lai'ge variety of i)lants. Chittenden, in writing
on the species in 1901, enumerated over fifty different food plants. This insect,
in life history,

is similar to other cutworms, the species usually
hibernating as a
though in some localities it has l.)een found in the winter as a pupa." The
larvae on coming from winter quarters will attack any garden plant,
several weeds,
some field crops, and oven shade and fruit trees. This species has a number of

larva,

CUTWOEMS, WOOLLY BEAR, ASPARAGUS-BEETLES
insect enemies,

when

first

and birds of several species feed upon
hatched is a decided green, with black head.
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The full-grown

it.

It

larva

measures at maturity

about If inches in length, and varies
in color from very pale forms with faint
markings to dark or dull brown mottled
with gray or smoky black; along the
sides of both forms, undulating velvety
bliK'k

lines.

brown

]Moth has pale grayish

fore-wings

(darker

at

outer

edges) and pale hind- wings.
Treatment
Poisoned baits, such as

—

clover or pigweed, or the poisoned bran mash.

Appl}- before planting
also

if

Plants

possible.

be protected with paper or

may

tin cylinders.

Yellow or Woolly Bear {S])i-

—

Occurs in
losoma virginica, Fig. 73)
all states, being one of the commonest

Fig.

73.

of our pests; attacks all classes of vegetation.

Yellow Bear;

u, larva; 6,

pupa;

Caterpillars, large,

moths have yellowish white wings and yellow
Tkeatmext — Arsenical sprays and hand-picking.

hairy;

c,

moth. (Forbes.)

dark red, and

spots on body.

—

New EngNorthern Illinois. Adult beetles hiberYoung
nate, lay eggs on asparagus shoots early in spring, and also feed on them.
larvae upon hatching are slimy greeuish slugs with black dottings and black head
and legs. They do gi'eat damage to young plants. The beetles are about ^ inch
long wing-covers black, with red or yellow markings thorax red, with black dots.
Treatment —Dust young plants, when wet with

Coininon Asparagus-beetle

land and

and

]\Iiddle States

{Crioceris asjmragt, Fig. Tt)

as far west as

;

;

dew, with plaster of Paris mixed with some arsenical
poison; in hot weather simply brush larvae from
plants; allow fowls to run in beds; leave a few shoots
when marketing, as the beetles will deposit eggs on
these,

which then may be cut down and destroyed.

Twelve-spotted Asparagvisbeetle

{C. duiHlcrcnipunctata)

— Middle

Larva much
States.
species; beetles red, with twelve black spots.

like that of previous

^

„

Treatment — ^Same

beetle.

^

as for

common

„
asparagus-

Fig. 74.

Common

6, esra;; c,

Asparagus-beetle:

newly hatched larva;

d,

a, beetle;

full-grown

(Chittenden,
All enlarged.
United states Department of Agriculture.)
larva;

e,

pupa.

INSECTS mjUKIOUS TO GARDEN CROPS
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Bean Ladybird, Western Bean-beetle

— Western States;

(Epilachna

working its way eastward. Serious
enemy to bean crop in West. Beetles \ inch long, yellowish brown,
with four black spots on each wing-cover; larvae slug-like and
eggs laid in same place.
yellow, feeding on under side of leaf
corrvptd)

is

;

Treatment — Kerosene emulsion under-spray
them

;

hand-picking

Bean Leaf-beetle
lantic

(Cerotoma trifurcata)

Somewhat

States.

Tkbatment — Clean

striped

resembles

Strips leaves, except midrib

clover.

will help

in

controlling

better.

still

and larger

— Gulf

and At-

cucumber-beetle.

veins.

and bush
used very early hand-picking, in
and eggs may be secured.

culture, destroying especially all tick-trefoil

Arsenical spray harmless to plant

if

small gardens, successful, as beetles, larvse,

;

Destructive Green Pea-louse

{Nedaropliora pisi)

—

North Carolina and east of Wisconsin. Greenish
occurring in great numbers on jieas, some clovers, and

States north of
plant-lice,

several other crops.

Treatjient

They multiply very

rapidly.

— Brush vines and follow up with cultivator to bury the

IVuttall's Blister-beetle {Cantharis nuttalh')

Bright metallic-green or blue-green beetle, elongate

western States.

and narrow.

lice.

— North-

Sporadic in attacks, usually most abundant after a

grasshopper year

feeds on

;

Treatment — BarvEe

all

legumes and some other plants.
on the eggs of the Rocky Moun-

of this beetle feed

and do much to hold it in check; unless very destructive
might be good policy not to destroy them. Can be controlled by
beating into pans of kerosene and water or by driving from the fields,
going up and down the rows, brushing the plants always in the same
tain locust

it

direction.

This treatment will serve for

all blister-beetles.

Pale-striped Flea-beetle {Systvna tamiata,
From New York to Colorado. Feeds on beets
and many other plants in the garden.
Fig. 75)

—

Red-headed Flea-beetle
East of Rocky Mountains.
Fia. 75. Pale-striped Flea-beetle.
Adult below
larva above.
^Forbes.)
;

{Systoui frontalis)

—

Feeds on several garden plants,

iuchiding beets, and on gooseberry, grape, and pear among
cultivated fruits.
Flea-beetles eat small ragged holes in
the leaves of the plants on which they are feeding, and

ENEMIES OF THE BEET AND CABBAGE
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often do considerable damage.
The larvw have been found feeding on the roots of
wild plants, and in one instance in Illinois those of the pale-striped
species on the
roots of corn.
The life history of the red-headed flea-beetle is not yet known.
The adult has been found feeding on smartweed.

Treatment — Arsenical

sprays or Bordeaux mixture will control beetles

when found on

the

leaves.

Beet Aphis
damage on the

{Pemphigus

Pacific Coast.

with a flocculent mass

much

if ;'«)

Insect

— Washington,
is

in

ground where

it

districts

Has done immense

like the covering of the woolly aphis.

wild plants; yarrows, knot-weed, and grasses

Treatment — In

Oregon.

small, pale yellow or whitish,

and covered

Infests several

— both native and introduced.

where present do not put beets on new ground nor continue beets

has appeared.

Sugar-beet

Webworm, Garden Webworiii

{Loxostege .species)

—

These webworms are widely distributed. They feed on the leaves of many garden
plants, each individual under a separate web.
Teeatmbkt — Arsenical sprays will control them, as the web is not dense enough to prevent
entrance of poison.

Zebra Caterpillar
Fig. 76)

{Mamestra pida.

— Distributed over United States, and

common on garden

quite

Brilliantly

crops.

marked with black and yellow and has a red
Dr. Forbes has recorded about forty
food plants for this species, including garden
and field crops, ornamental plants, and trees.
head.

Treatment

—

Arsenical sprays will control this in"Where arsenites are not desirable, use pyrethrum
or hellebore, dry or mixed with water.
sect.

Cabbage Butterfly
known
leaves

;

Zebra Caterpillar. Larva and moth.
Riley, United States Department of

(From

Agriculture.)

—

Almost all the states. Larva, well
on and in the head and eating large holes in the

{Pieris rapce)

as a cabbage feeder, living

Fig. 76.

pure green and sparsely hairy.

Adult, a white butterfly, commonly seen

in gardens.

Treatment— Catch

butterflies

plants with arsenites; older ones

with a

may be

Harlequin Cabbage-bug
states, especially east of the

yellow.

net.

Dust plants with

lime, or spray

young cabbage

treated with hellebore.

{Murgantia histrionica)

Eocky Mountains.

— Probably occurs in

Brilliantly

all

marked with red and

In South very destructive to cabbage, sucking sap from leaves and stems.

INSECTS INJURIOUS TO GARDEN CROPS
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According

most authorities there are a large num-

to

ber of broods each season.

They hibernate

Teeatment — Hand-picking

is

as adults.

usually successful

;

spray-

ing -with pure kerosene has also been tried with good results
where bugs are gathered on trap crops of mustard planted

along the gardens.

Cabbage Flea-beetle
Fig.

77)

— Many

states.

{Phyllotreta vittata,

Especially destructive in

and radishes, feeding
on roots; beetles also do appreciable damage by ridAdult beetle about -Jj
dling the leaves with holes.
inch long, black, with two yellowish stripes which
Hiberare sometimes broken into four yellow spots.
larval state to cabbage, turnips,

Fig. 77. Cabbape Flea-beetle: a, larva;
(Riley.)
6, beetle.

Treatment — Endeavor
leaves

and rubbish

nates in this stage in sheltered places in

to control beetles

Rocky Mountains.

and adult

stages.

Destroy

all

in fields in fall.

Striped Cucumber-beetle
of

fields.

with arsenical or Bordeaux sprays.

{Diabrotica vittata, Fig. 78)

— All states

east

Attacks melon, cucumber, and squash vines in both larval

Many other

plants are fed

upon by the

beetle.

Larvae are subter-

ranean, feeding on roots of plants of the cucumber family; adults have been found

feeding on beans, peas, and ripe apples, on leaves,
corn, and on several wild plants.

Beetle

is

silk,

pollen

and unripe kernels

yellow, striped with black

;

of

hibernates.

—

Treatment Arsenical sprays must be used
very early, as later the beetles seem to feed but little.
Trap crops of early squash may be used to protect
cucumber plants, or plants mav be covered with
netted boxes until they are well out of the ground;
plants may be treated with Paris green either wet or
dry.
If trap crops are used, plant main crop as late
as possible.

Squash-bug

(Aiiasa

triftis)

— All

states north of Virginia; farther west extends

Fig. 78.
Striped Cucumber-beetle: o, adult; 6,
larva; r, pupa; d, laRtsegmentoC larva, (From
Cbittenden, United States Department of Agriculture.)

more to the south. Attacks all members of
the cucumber family and some other garden
plant-^.
Adult bugs are popularly known as
"stink-bugs."
They iii-o grayish brown, |
inch long; young bugs are greenish, and

STALK-BORERS, PICKLE-WORM
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under side of leaves, sncliing jnices and causing tliem to wilt. Adults attack
not only leaves but tender stems and lay eggs in masses on under side of leaves.

infest

Treatment — Place
Look

them.

chips or other shelters near vines and collect and kill bugs found beneath

week and crush brownish egg-masses on under

plants over twice a

Squa'sh-viiie

Borer

{MeJittia g(ifi/riiiifuniii»)

— Quite

surfaces.

widely distributed.

Larva of one of the "clear-wing" moths. Eggs are laid on stems of young vines,
young larva bores into stem
especially near roots, about time vines begin to run
and devours interior. When full grown it is nearly or quite an inch long, tapering
toward each end. It is whitish, semitransparent, and soft; head a dark brown.
Larva leaves plant when full grown and forms cocoon in earth near by, where it
remains until following season, when moths appear and lay eggs. Attacked vines
;

droop, look sicidy,

and eventually

Treatment — When
to save plant.

A

vines are

first

good preventive

is

die.

attacked cut out

worms and

destroy, else there

bank up young vines with earth

to

is

no chance

as far out as the first

blossoms.

—

Pickle-worm {Margaronia nitidaUs) Melon and cucumber regions.
There are two broods each year, the second wintering as pupse in ground. Moths,
having yellowish brown wings with purple reflections, lay eggs on vines and young
larva eats hole in fruit, thus working its way inside. When
fruit in early spring
;

grown

full

it is

translucent, yellowish white, tinged

with green, with yellow head, and

an inch, or more,

is

long.

Treatment — Destroy
infested fruit

larvae by hand-picking; destroy
by gathering and feeding to hogs or by scalding.

Potato Stalk-borer
j'ig.

{TrirJioban's trinotata,

79) — Maryland, westward to

Missouri and per-

haps farther. These small ashen gray beetles appear
early in spring and puncture base of potato stem, hollowing out small cavities and laying in each one a
The grubs which hatch are white, with
single egg.
brown heads, and burrow in stalk or branches from
They pupate near the
early August to September.
stalks close to the surface of the soil, and the beetles
pupal cell.
soon emeree and hibernate
=>

The

larva of a

into potato stalks.

,

,

m
^^

^

'

-,

.

moth (Hl/anxcia

-I

1

\

^

1

nitela) also bores

a.beetle;
Fig. to. Potato Stalk-borer
d, st- cc, pupa
J, larva, from side
tion ot potato stalk, showing larva
:

;

;

and pupa within

;

a,

?>,

c,

five

times

natural size; d, natural size. (From
Chittenden, United States Department of Agriculture.)
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GAEDEIST CROPS

Treatment — Rake up and destroy all vines in the fall as soon as potatoes are dug. Keep
down all weeds belonging to this family — horse-nettle, jimson-weed, etc. Use fertilizer to
enable plants to mature crop.

Potato Flea-beetle {Epitnx

cucumeris)

— Many

states.

"This

small,

blackish, faintly shining, minutely punctured species lives as a larva, so far as
.

known, only on
(Forbes.)

etc."

roots of solanaceous plants

The

beetles feed

— potato,

tomato, eggplant, tobacco,

on these plants and many others, almost

all

garden plants being attacked.

Treatment — Bordeaux mixture has proved a flrst-class repellant for flea-beetles of all kinds.
may be prepared in usual way, and Paris green added to destroy other pests coat vines

Mixture

;

well.

Striped Blister-beetle
and west

to

Rocky Mountains.

—

{Epicauta vUtata, Fig. 80)
Florida to Canada,
Attacks principally potato and tomato, but feeds

on many other plants, cultivated and wild.
four or six black stripes, and

known

Beetle

is

yellow, with

most farmers and
gardeners; often called "the old-fashioned potato-beetle."' Larva
probably feeds on grasshoppers' eggs.
Treatment — Arsenites may be used, or the beetles may be driven from
is

well

to

the fields as described under Nuttall's blister-beetle.

Colorado Potato-beetle

[Lcptinotarsi dccemlineata)

All states; the worst of potato pests.

Fig.

80.

—

Stout, yellowish beetle, with

ten black stripes on wing-covers; lays orange-colored eggs beneath
The reddish black-marked larvae are voracious feeders.

leaves.

Striped

Several generations each year

Blister-beetle.

(Bruner.)

;

hibernates in both pupal and adult

stages.

Treatment — Hand-picking

of eggs and insects.

treating the pests as soon as they appear, and keep at

(b)

Thorough Paris-green spraying.

Begin

it.

IMPORTANT DISEASES OF GARDEN CROPS

Asparagus Rust {Puccinia Asparagi)—G&i\e>m\\j distributed in Europe,
but only recently reported from this country. Badly infested fields mature plants
unusually early and the plants have a brown hue, as if sapped by insects or injured
by frost. Rusted plants appear to have the skin blistered, and are brown beneath
the ruptures, but other stages of this rust also occur in the fields.

—

Treatment Bordeaux sprays appear to reduce
Burning rusted brush in fall is recommended. Mow field
in the

fall.

affection

about one quarter.

off clean,

and burn all refuse and rubbish

(Halsted.)

ROTS, SCAB, MILDEW, WILT DISEASES
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Brown Rot of Cabbage, Cauliflower, and Turnips (Fseudomonas
campes fr is)
'Ea.stern and Central States.
Disease caused by bacterium which
enters through wounds, is spread by transplanting from infested fields, or is carried
by insects to plants. Diseased heads dwarf, rot, turn brown in places, and give
off an offensive odor
stems often affected.
Losses from this disease are at times

—

;

large.

—

Treatment Prevention is the only recourse. Keep the insects down plant on new land and
only from healthy seed-beds avoid stable manures contaminated with cabbage refuse keep tools
clean
keep animals out of infested fields
destroy all mustard weeds
remove and destroy
;

;

;

;

;

;

affected plants.

Beet Root-rot

{Rhizoctonia

letce)

— Some Eastern States.

Leaves of attacked

crown and root,
Whether this disease or another
introduced through the cracks causes the rotting is not known.
Treatment — B. M. Duggar has recommended applying 60 to 70 bushels of air-slaked lime
to acre before planting.
He states that rot seems to work on soils lacking sufficient limy content.
plants blacken at base and later

causing

them

to crack

;

Potato Scab — A
ing

it

fall

disease then works into

;

later they begin rotting.

well-known disease of the potato tuber.

usually found in soil on which potatoes have been

Treatment — Soak
two and a half hours

;

tlie

seed potatoes in formalin solution

(1

then dry, and plant on ground free from

Organisms caus-

grown the previous

year.

pint to 30 gallons water) for

Bacterial Rot of Onions, "Slippery Onions " — Outer or
layers rot and leave contiguous layers sound. Damp or wet weather seems to
disease

;

two or

scab.

inner
favor

hence, clean cultivation, thorough drainage, and dry storage will aid in

preventing

it.

Downy Mildew

{Plasmopora
not until late in the year. Attacks
spots appear on leaves, which turn
mildew spreads very rapidly through

Treatment — Repeated

Cuiensis)

— Occurs in many

states,

but often

cucumbers and squashes. Angular yellowish
The
yellow rapidly and die as if by frost.
the

applications of

fields.

Bordeaux mixture

at intervals of 8 to 10

days are

recommended by Selby

Dodder of Cucumber and other Plants — Affected

piants should be

destroyed immediately upon appearance of the parasite.

Wilt Diseases — The

various wilt diseases affecting cucumbers, melons,
Gathering and destroying infested vines,

squashes, etc., are difficult to handle.

and waging successful war against
beetles, is good practice.

insects, especially squash-bugs

and cucumber-

;

INSECTS INJUEIOUS TO STORED GRAINS
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III.

GRAINS AND SEEDS IN STORAGE
IMPORTANT INJURIOUS INSECTS

Some

of the insects affecting stored grains begin their life history in the iield

others, in tlie granary or warehouse.

applicable are as follows

Preventive and remedial measures generally

:

General Treatment — Harvest

as soon aa grain is ripe; clean and fumigate granary before
quarantine and fumigate infested grain make bins as nearly air-tight as possible and fumigate with bisulphide of carbon. Heating seed-wheat to a temperature of 120° to 150° will destroy
moths without injuring the germinating qualities of the seed.

using

;

;

Angouniois Graiii-motli

— Very

{Sitotroga cerealella, Fig. 81)

throughout South and gradually working north

;

common

reported from Ohio and Pennsyl-

By

vania.

pest

far the worst granary

The

known.

caterpillar

of

this

destructive

moth

chiefly

attacks corn (Fig. S2) and wheat.

Eggs

are laid in field on grains or

on the stored products. Moth
brown with wingspread of about \ inch; caterpillar
grows to be ^ inch long and is white
with a yellow head.
in bin
is

dull grayish

ludian-Meal-motli (Plodia
interpvndelhf)
Angouraois Grain-moth:
larva,
'va, side view; d, pupa;

81.

a,

eggs;

— All

states.

The

omnivorous whitish caterpillar

larva at work;
e, moth; /, moth, side view.
(From Chittenden, Uiiitei^a States Department oi: Agriculture.)

FiG.

fe,

of

this gray or reddish
lives

in

brown moth
meal and other

Indian

cereals, dried fruits, Englisli walnuts,
etc.
Kernels of grain are spun together
with a web.

Mediterranean Floiir-moth
{Ejilii'stia

l-idinieUa)

Atlantic coast and in

— Occurs

(

Min-

New

Me.x-

nesota, Colorado, California,
Fig. 82.

moth.

Pop-corn showing work of Angoumois Grain(From Riley, United States Department of

Agriculture.)

ic(i,

and doubtless other

spreading.

Moth

along

lulf States,

states; rapidly
has leaden gray fore-

WEEVILS AND GRAIN-BEETLES
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wmgs,with transverse markings and dirty white hiud-wings. Caterpillar lives in flours
and meals, spinning a web and making the mass lumpy; also feeds on honeycomb.

— Mills

Special Theatmekt

should be kept tightly closed

at

night and

all

incoming grain

quarantined and fumigated.

Granary Weevil {Calandra grcniaria)— All states. Flattened, shining,
chestnut-brown snout-beetle (^ to ^ inch long). Punctures kernels of grain and
inserts egg, or, in case of corn, several eggs, the larvse feeding on interior of grain.
Beetles do as much damage as larvas, or even more, feeding on outside of kernels.

Saw-toothed
beetle
Fig. 83)
beetle

{Silvanus

Crraiii-

sitrinanwnsis,

— All

(-J

states. Slender brown
inch long), very common.

Larva feeds on and
and dried foods.

infests cereals

Confvised Flour-beetle
{Triboliu m confusum)

—

Plump,
brown beetle, less
than \ inch long.
Very prolific,
shining, reddish

causing

much injury to

and prepared

flours, feeds,

cereal foods.

Sqviare-neeked GrainFig

beetle or Cotton -beetle
(

Cafhartiis gemellatns)

— Southern

States and even as far north as

New

Saw-toothed Grain-beetle; a, beetle: b, pupa; c,
larva; rf, larval antenna. All enlarged. (From Chittenden, tfnited States Department of Agriculture.)

York.

Glossy reddish brown insect.

Breeds

in the field in corn in the ear and in cotton in the bolls, and gonti-nues breeding
in harvested crojis.

Rice-weevil

Feeds

princii^ally

on germs

— Many

of grains attacked.

but especially destructive to
Dull-brown beetle with four red spots on wing-covers. Feeds on
soft wheat, corn, husked rice, etc.
{_Galandra oryzm)

states,

rice in the South.

Pea-weevil
field.

{Bruchus pisorum)

— All

deposited on surface of pods.
Beetles emerge in late

all

peas in storage and

marked with

Eggs

white.

Larvae bore into soft peas, and also live on stored peas.

summer

or

autumn, or

—

as

states, attacking

Beetle, a stout brownish or black insect, indistinctly

in early spring before planting time.

Keep seed peas in tight boxes over one season before planting plant
Special Treatment
fumigate seed peas thoroughly throw seed in water, and reject and destroy
late as possible
;

that float.

12

;

;
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—

Bean-weevil

(Bruchus ohtedus)
All states. Grayish brown beetle (^ inch
Infests beans in storage, breeding there; often attacks other legupies.

long).

Special Treatment

— Same as for pea-weevil.

CovF-pea- weevil {Bruchus
{B. quadrimaculatus)

— Southern

Eesembles bean- weevil in

chinensis);

Four-spotted Beau-beetle

and west and north as far as Iowa.
habits and injurious work, and is amenable to same
States,

treatment.

FRUIT TREES

IV.

The

principal fruits

grown

in the

relation to the insects inhabiting

apple, pear, peach, plum, cherry,

United States that

them and the

will

be treated here in

diseases affecting

them

are the

and quince.

A brief statement of the general spraying treatment necessary for each will be
given and the principal insects and diseases discussed. The scale-insect enemies
be treated as a group, separately.
Orchards of all kinds should be kept clean and free from rubbish, dead limbs,
and old stumps. Care in pruning at the proper time and before the limbs get
large will save many ugly wounds and prevent many diseases and insects from
will

obtaining entrance to the trees.

THE APPLE
Spraying Calendar

The general spraying treatment required in
and fungi, may be summarized as follows:

insects

Treatment

the apple orchard, against both
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last

spraying
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often especially necessary after

damp or wet weather. Some experiment
marked 3 inthe calendar. This will depend
of the season. For the apple scab another treatment
may be necessary after the fourth given above say, a week or ten days later.
For plant-lice, psyllids, and such leaf-sucking insects a 10 per cent, kerosene emulsion may
be
is

recommend three sprayings before
somewhat on the weather and advancement
stations

the one

—

used, or, if applied before the leaves open out,
oil soap.
(a)

it

can be replaced by a stronger solution of whale-

Important Insects Injubious to the Apple

Woolly Aphis

{ScMzoneiira

laiiigera,

Fig. 84)

— Thoroughly

distributed

over United States.

The plant-lice of this species are readily recognized on the trunk and limbs by
the woolly secretion attached to their bodies.
When abundant it appears bluish
white, not unlike some molds, beneath which may be found a cluster of minute,
dark plant-lice. Lice are usually most abundant on roots, but appear above ground
on branches, trunk, and_ young shoots, often collecting in an old scar. On large
and small roots alike, they form gall-like growths of all sizes and by this fact and
the smoothness of their galls these growths can usually be distinguished from those
of the crown-gall.
Fig. 85 shows galls of both kinds. Species multiplies through
most of year by birth of living young from wingless females.
In October, and
later, winged females appear and fly freely, thus distributing the insect; females
;

of next generation lay a single

egg, and thus species

is

carried

over winter.

—

Treatment
For the aerial
form 10 per cent, kerosene emulsion,
or whale-oil soap,

1 to 7,

may be

suc-

For the root form,
place powdered tobacco around the
tree under the surface of the ground,
or treat with carbon bisulphide
cessfully used.

(which

see).

Apple-leaf Plant-lice
(Aphis mail, and other species)
apple-growing regions.

—All

On twigs

of apple-trees in win-

on young stock,
found oval shining
1
11,
J
1.
black eggs, placed near buds
ter, especially

may

be

1

Woolly Aphis: a, agamic female:
winged adult. [Mariatt.)

Fig. 84.

b,

larva;

c,

pupa:

d,
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along stem, in crevices of bark or on roughened places. Early in spring they hatch
and young lice suck juices of young buds and unfolding leaves, arresting growth
and causing them to curl. On young trees considerable injury is often done by
preventing free growth of the twigs. The last generation of the year produces both
sexes.
These pair, and the eggs are laid for the succeeding spring's first brood.
Some of the species live a part of the year on grains and grasses.
Treatment — Free use of 10 per cent, kerosene emulsion early in spring will aid in keeping
these insects in check.

—

Apple Leaf-lioppei'S ( TypMocyha mali, and other species) Several forms
occur on apple leaves throughout United States.
Leaf-hoppers are sucking insects.
Adult is minute, slender, with narrow wing-covers, and tapering from the head back.
Those found on apple leaves vary from bright green to yellow, and often have
brownish markings. May usually be found in all stages at any time during summer, feeding on leaves, which appear spotted with white ; rarely do serious damage.
Treatment — Kerosene

sprays or other contact insecticides are

tlie

only means of combating

these insects.

Fig. 85.

Woolly Aphis and Crown-galls, exterior views and

sections.

(After Forbes,
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Flat-headed Apple-tree
{Glinjsoiothris femoratn.^

has very

Fig.
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Borer

86)

— Larva

head, wide, and with strong jaws;
1 inch in length.
Beetle is
bronze-colored, scarcely i inch long, with the
flat

grows to about

head rounded and body tapering to a point.
Treatment — Borers may be dug out or killed
by inserting a wire in the burrow. Preventive methods
are undoubtedly best.

Tarred paper, wire mosquitoeven ordinary newspapers may be used to
wrap around trunk of tree, extending from ground up
for 18 or 30 inches. This must be tied tightly at top
and mounded up with an inch or two of dirt at bottom.
netting, or

Fig. 86. Flat-headed Apple-tree Borer a, larva;
b, beetle; c, head of male; d, pupa,
Twice

natural size.
(From Chittenden, United
States Department of Agriculture.)

Roiiiid-lieaded Apple-tree Borer

—

(-S«-

perda Candida, Fig. Sr)
All apple-growing regions.
Beetles are dark brown striped with white, and
appear from late June to August
eggs are laid on
;

bark, or in

its crevices, close to

surface of ground.

Young larva lives a year in the sap-wood, and later
bores into trunk, changing in spring of third year
to adult beetle.
Larva is legless, white, and distinguished from other apple-tree borers by
head.

Apple Twig-borer (Amphicenis

its

round
87.
Roxind-headed Apple-tree
Borer: a, larva, from side; 6, larva,

Fig.

Mcaudatus)
from above: c. adult female:
pupa. Enlarged one third. (Frpm
Twigs are injured by a small beetle which enters
Chittenden, IJnited States Department of .Agriculture.)
near the bud and makes a channel several inches
long; injury is done in winter or early spring.
Larva lives full life in dead or
dying green brier roots or in grape roots. Borers sometimes attack grape twigs.

—

Treatment — Clean up

f/,

neglected brier patches and vineyards and burn refuse in

Apple-tree Tent-caterpillar

fall.

(Clisiocainpa americana, Fig. 88)

— Xew

England, Middle and Central States working on leaves of fruit trees. Egg-masses
may be found during winter and spring on small twigs of trees, appearing as small
belt of brown encircling twig. This mass when broken ojDen is foitnd to be a large
number of eggs closely fastened together and covered with a varnish-like subLarvEe hatch early in spring before leaves open out, and as soon as feedstance.
ing commences begin to spin a web or "tent "in smaller forks of tree; feed in
;
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colonies,

and tent

grow, until

it

a small tree.

enlarged, as larvas

is

sometimes nearly envelops
Full-grown larva is about

1| inches long, quite hairy, dull black,
with white line down back and a series of
Cocoons are
white dots on each side.
spun of thin yellowish silk and concealed
in tree or in some sheltered spot near by.

From these, in fall, emerge dull-reddish
moths having two oblique pale stripes on
These soon lay eggs on
the fore-wing.
cycle
is completed.
and
life
twigs
—
egg-masses in winter
Destroy
Treatment
and young nests in spring, burning latter with
torch, or twisting them out and then burning.
Branches around nest may be sprayed with an
arsenite, which will prove efEectual in killing
worms.

Yellow-necked Caterpillar

—

Mississippi Valley
{Datana ministra)
Eggs laid in masses in
and eastward.
spring by brownish yellow moths on
c, eggFig. 88. Tent-caterpillar: a, 6, larvse on nest
mass with gummy covering removed; d, cocoon. under side of leaves.
Insect hibernates
(Riley.)
in pupal state and moths emerge early.
Worms feed in colonies, but without forming any web or tent grow to be nearly
3 inches long, have a black head and a yellow "neck," and are marked with yellow
and black stripes. When not feeding they have a peculiar habit of clinging to the
twig with their false legs, and throwing back both the head and anal end. Become
full grown in late July or early August, and, descending to ground, pupate beneath
;

;

the surface.

Treatment — Destroy

colonies

by hand when

first

noticed

being usually the first thing to attract attention to them
with a strong arsenite.
tree

Webworm

—

— several bare twigs near center of
— and spray surrounding branches

{Hyphantria cunea)
Fall
United States generally; attacks
both fruit and shade trees. Insect hibernates as pupa, emerging in spring as moth
with very white wings, which sometimes bear scattering black spots. Eggs are laid
on leaves or small limbs in quite large masses, and young larvae make nest or web
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in which they stay

when not feeding. As they grow older they separate more, and
are ahle to defoliate a considerable area of the tree. They pupate in early summer,
and the second brood does far more damage than the first. These pupate in
fall

and remain in cocoons over winter.
Treatment — Destroy webs when first

seen

use arsenical sprays on trees

aflEected.

keeping careful watch they can be controlled.

Leaf-crunipler
Fig.

89)

{Mineola

— Apple-growing

regions,

indiffinella,

and espe-

neglected nurseries and young orchards; attacks also most other fruits. Recogcially in

nized in winter by presence, on twigs, of
irregular black masses,

which prove on

little

close

inspection to be short-coiled tubes tightly fas-

tened to twig. Early in spring larvse in these
tubes begin to feed on young leaves, later
binding together a small bunch of leaves,- often
When very abundant they
at end of branch.

sometimes attack young fruit and the bark of
Larva is reddish brown, with
tender twigs.
dark brown head; becomes full grown in latter Fia. 89. Leaf-einimpler; o, tube of larva; b,
cluster of tubes and leaves; c, head end of
larva; d, adult moth. (Riley.)
and pupates within tube.
In
part of May
June a small gray moth emerges and begins to lay eggs. Larva upon hatching
soon commences its case, and feeds on leaves throughout summer.
;

Treatment — A

single spraying with an arsenite applied

When

leaves are just unfolding will

completely control pest.

Apple-worm

Codling-inotli or

{Varpocapsa pomonella,

Eig.

90)

—

Common flesh-colored worm that is
Thoroughly distributed over United States.
found in "wormy" apples work so well known that it is not necessary to describe
Pest hibernates as larva in tightly spun cocoon, hidden away in crevice of bark,
it.
under rubbish .on ground, or in apple storage houses and cellars. Early in spring
it pupates, and about middle of May moths commence emerging in time to lay eggs
on the young fruit and leaves close by. E^g is a tiny, flattened, milk-white form, not
commonly seen. Larva commences feeding by crawling into calyx-end of apple,
thence boring its way to the center. From last of June and onward first brood
become full grown; and soon pupate in crevices of bark. Moths emerge in a few
days and lay eggs on apples. Larvse hatching from these eggs rarely enter at end
;
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of apple, but
first of

may

By
bore in at any place.
of these are full grown,

August some

trunk of tree or to ground and
There are but two broods
hibernating as larvse
brood
in a year, the second
Many worms are not
in tightly spun cocoons.

and descend

to

spin a tight cocoon.

grown when apples are picked, and these
thus find their way into storage houses or are

full

shipped to other places.

Tkbatment

—

Spraying apple-trees immediatelyand before the calyxes of the
fruit close, with a second spraying 7 to 10 days later
with arsenites, will destroy most of these worms. In
July trees may be banded with a piece of ordinary
"gunny-sacking," 4 to 6 inches wide, which should be
removed about every 10 days and worms destroyed.
Fig. 90. Codling-moth: a, apple showing burrow; 6; original entrance; e, larva; d, pupa, Storage houses and cellars should have screen doors and
moth; I, cocoon. (Riley.)
/,
windows in order to prevent moths from escaping in
the spring.
Hogs allowed to run in orchard will destroy many worms in the fruit eaten. The
"lantern-traps," and all the other so-called "moth-traps," in which lights are used to attract
insects are of no value against the codling-moth or plum curculio, as neither is attracted by lights.
In fact, the number of strictly beneficial insects caught by these "lantern-traps" is equal to, if
not always much greater than, the number of injurious species captured. It will not pay the farafter the blossoms fall

(7,

mer

to use them.

—

Green Fruit Worms

{Xylina antennata, and other species)
Eastern and
Green or yellowish-green smooth worms which grow to a
length of 1 to 1^ inches. Feed on young fruit of almost any kind, especially apple,
Hibernate as adult moths
peach, and pear.
dark, broad- winged night-fliers.
Eggs are laid early in spring and young larvae attack both foliage and fruit. Are
full grown by middle of June and pupate in ground, moths emerging early in fall.
Tre.vtment — Thorough cultivation late in summer may be of value in destroying the pupa
for the worms, jar from tree as for plum curculio.
They seem to be able to resist the arsenites
Central United States.

—

;

;

probably because they eat but

little

of the surfaces treated.

Canker-worms, Spring-

{PalcacrUa vernata, Figs. 91, 93) and Fall {Aniover United States, attacking fruit and shade
trees, often causing serious damage.
Early in spring, soon after loaves begin to put
forth, small, green or dark green measuring worms may appear on trees, dropping
to ground by a thread when disturbed. These pests, the canker-worms, usually occur
sopterij.r,

poinefarid)

— Distributed
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numbers as quickly to defoliate a tree. They are
grown by middle or last of May, descend to the
ground, and form cocoons several inches below surface.
Fall species comes out late in autumn and lays eggs on

in such
full

trees,

while spring species appears the

late winter or early spring.

The two

first

warm

sexes of the

days in

moths

are very different, the males having thin ashy-gray wings

Fig.

crossed by several lines and bars, while the

females are wingless.

Soon

after

91.

Spring Canker-worm:

a, larva; b,
(Riley.)

eggs;

c,

d, details.

emerging

females crawl up trunks of trees and lay eggs
on twigs, buds, and smaller branches.
TREATMB^T Thorough spraying with arsenites

—

early in spring will control this insect in orchards.
Fig. 92.
Spring Canker i\orm. ix, adult male,
application should be made as soon as leaves
b, adult female; c, rf, e, details.
(Riley.)
begin to open, and, if necessary, another treatment
should be given in a few days. (See under Shade-Tree Insects for other remedies.)

The

Pistol-case Bearer

{Goleojyhora malivorella)

through Pennsylvania, and westward to Nebraska and

grown

— From
New

Canada southward

Mexico.

Hibernates in

and flowers in early
spring.
As it grows larger it builds on to the old case pieces of stems and leaves.
It feeds openly, never mining the leaves as does the next species, but is most
destructive to petals and stems of flowers. It pupates the last of May, and in a few
The young
weeks moths appear and lay cinnamon-colored eggs on the leaves.
caterpillar hatches in about a week, beginning immediately to construct a case, and
in September it migrates to twigs and fastens itself up for the winter.
Treatment — See under Bud Moth.
Cigar-case Bearer {Coleopliora fletclierella) Canada and Eastern United
This species, which bears a case
States, and perhaps to some extent in other states.
having a fancied resemblance to a cigar, feeds on buds, leaves, and flowers of fruit
its little

case as a partly

larva, attacking buds, leaves,

—

trees.

It hibernates in its case as a half-grown larva, the case being firmly attached

In early spring the insects commence feeding on most tender foliage,
grow larger discard their case and mine between the leaf surfaces.
they
and as
At times the larva feeds on young fruit, but after flowers fall it gets its food
Pupation occurs last of June. Soon thereafter a
chiefly by mining the leaves.
The caterpillars hatch
tiny moth emerges and lays eggs among the leaf hairs.
in July, and soon construct the case in which they winter.
to a twig.

Treatment — See under Bud

Moth.
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—

Bud Moth {Tmetocera ocellana) Probably occurs throughout most appleproducing states. During winter the larva lives securely fastened in a case concealed by a bud or rough place in bark in early spring it comes forth and feeds
on and in swelling buds and new leaves, tying them together with silk for a retreat,
the dry brown leaves often being seen at the ends of the twigs. Larva dark brown,
with darker head, being when full grown nearly -J inch in length ; pupates in May,
the small, dark ashy-gray moth emerging early in June. Eggs laid by first of July;
larvae which hatch from them feed near tips of branches until hibernating time.
;

Treatment — For
called

— the

the last three pests foregoing

same treatment can be applied

— early

— lesser

apple insects, as they might be

thm-ough arsenical spraying.

If

buds are

thoroughly coated with spray there will be but little trouble with these insects. The case-bearers
may need a second treatment when flower buds are swelling. Do not spray open flowers.

Apple-leaf Biicculatrix
Northern

States,

and

—

{Bucculatrix pomifohella)
Most Eastern and
and Southern. Does but little

to a less extent in Central

damage

as a general rule, though it may be found mining the leaves in early sumLarva makes elongate white-ribbed cocoon and fastens it to branch of tree.
Cocoons are often seen in fall and winter, and are sometimes objects of much
concern to those who find them.
Apple-fruit Maggot (RhagoUtis pomoneUa) Iiew England, south to
New Jersey, and westward at least to Michigan and Northern Illinois. Early in
summer, from eggs laid by a small two-winged fly on fhe fruit, hatch small, white,
footless maggots, which channel the

mer.

—

fruit in every direction, utterly ruinit and causing it to rot and fall.
Wherever the maggot occurs it is

ing

undoubtedly a serious pest.
Treatment
Destroy infested fruit
by hand-picking or by allowing hogs to
run in orchard. Thorough cultivation in

—

may aid in checking the pest, as
pupates in ground.
fall

it

Seventeen-year Locust

—

Cicada ^eptemdecim, Fig. 93)
Adults injure apple and many other
(

The Seventeen-year Locust: a, adult; c, pupa from
which b, an adult, has emerged; d, egg-puncturi's. (From
Eiley, United States Department of Agriculture.)

Fio. 93.

trees and shrubs by laying eggs in
tender twigs and smaller branches
larva, upon hatching from egg, falls
;
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uO ground and burrows beneath soil, feed
ing on juices of roots ; adult emerges in
spring of seventeenth year after larva
entered ground.
Twigs in which eggs

have been laid either break down later or
become deformed in growth.

Treatment — There
trouble.

the

It

affected

is

no remedy for the

would be good
twigs,

Do

healthy branches.
the year a brood

practice to cut ofE
they will never make
not plant young trees

as

is

to appear.

Buffalo Tree-liopper
bubalus, Fig. 94)

{Oeresa

— This small grass-green

Buffalo Tree-hopper; a, adult; 6, c, d, tarsus,
antenna, and wing; /, g, tip of abdomen, showing

Fig. 94.

ovipositor; e, h, i, details.
(From Riley, United
States Department of Agriculture.)

insect often attracts attention by its tri-

angular shape and leaping powers
may be seen on twigs and leaves of several
orchard trees; damages apple twigs by laying eggs in slits in new growth.
;

Treatment — Insects
in

difQcult to

combat

;

best

remedy

is

vigorous pruning of affected twigs

fall.

Red Spider

{Tetranychus limaculatus, Fig. 95)

— While

this

is

not an

insect

it

often occurs in countless numbers on trees in the orchard.

spider

is

a small mite and feeds on juices of leaves of several trees and shrubs.

On

The

apple-trees they sometimes cluster in masses at base of larger limbs

red

and on

trunk, spinning a thick network of fine silken threads.

Treatment — Spraying thoroughly with
(b)

ordinary cold water has been found beneficial.

Important Diseases of the Apple

Bitter-rot

(Gleospor^ium fructigenum, Fig. 96)

—A

de-

structive disease, occurring over most of the United States,

and

at times causing

immense

losses in fruit.

Disease

may

be

begins in the form of one or more small
brown specks, which soon enlarge and become distinct darktissue beneath always recolored spots, circular and sunken
numbers of pustules soon form over
mains dry and tough
readily recognized.

It

;

;

affected area, arranged in concentric circles

and covering

all

but

outer margin; pustules break and discharge a fine pinkish mass,
which later turns ashy gray. The apples are affected with the
disease throughout, and shrivel up into hard wrinkled bodies

fio.

95.

Red

spider.

n^d.'^'cnlrvey!)"'^"
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known

as

"mummies," which sometimes remain on

tree

throughout winter and until late the following year. The
disease lives over winter in the old dried fruits or in wound-

on limbs.

like infected spots

spores carried from the

It is distributed

mummies

by means

of

or cankers by splashing

drops of rain, or by insects. The first infection of the year
evidently comes from the cankers, and the spores are carried
by rain drops to the apples below, thus spreading in a

cone-shaped form.

Tkbatmbnt

— Disease

travels slowly

from orchard to orchard and

even from tree to tree. Destroy every affected apple as soon as noticed,
and search for and destroy the canker in the tree; look for these sources
remove and destroy all
of infection just above the infected apples
mummies. Disease can be kept in check by repeated applications of
;

Fig.

Bitter-rot

96.

Bordeaux mixture.

canker.

(Blair, Illinois Bulletin 77.)

Leaf-spot, Apple Blotch {Phyllostida jnrina)

—

Caused by fungi which attack leaves and sometimes fruit of apples and pears
appears on leaves soon after they unfold, in form of small reddish-brown spots,
which later turn gray often confused with "spray burn" which, however, leaves
;

;

darker markings.
a

On

the fruit this disease occurs as small, black, irregular spots,

which often unite in a blotch; not known to do serious damage to fruit.
Tkeatmbnt — Early Bordeaux spraying before leaves open, and again, if necessary, after

number

of

fruit has formed.

Lieaf-bliglit

much

{Entomospor^um maculatmn)

resembles the one just described

;

sometimes become so badly diseased that they

Tkeatment — Spray

early with Bordeaux,

Ajjple Kust, Cedar

Fungus

and
{

— Disease

appears

early,

and

attacks quince as well as apple; leaves

if

fall.

necessary several times, until August.

Oymno sporangium macropus)

wherever red cedars and junipers are grown

;

—

Occurs
sometimes a serious pest on apple and

quince.

On

apple leaves this disease

spots appear

;

frnit

is

is first

noticed in

blown or otherwise carried from the common
Tre.^tmekt — Destroy surrounding
off

cedar balls in

found

in

fall

and burn them.

some cases quite

May

or June,

often attacked in same manner

effective.

''

;

when bright yellow

spots are caused by spores

cedar balls."

cedar and juniper trees

;

or, if this is

Bordeaux spray on the cedars early

not desirable, pick
in spring has been
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97)— All

dcndriiicnm, Fig.

apple regions.

This

fungous disease attacks both leaves and fruit of the apple and
sometimes other
fruits.
On the upper surfaces of leaves irregular soot-colored spots are formed;
on fruit the spots are at first of this same color, but later enlarge,
get rough
and black, check growth of apple.
and cause it to become distorted
^

and worthless as first-class fruit.
Sometimes petioles and young
twigs are attacked and even fruit
stems injured.

Treatment — While

it is imposexterminate so wide-spread and
common a diseases it can be tboroughly

sible to

controlled

by

spraying.

Bordeaux mixture

careful,

Fig. 97.

conscientious

Apple-scab on apples.

buds are swelling, just before the blossoms open, just after
blossoms fall, 7 to 10 days later, and even again, if necessary, has been found to give best results.
The last two sprayings may cause some burning of fair-skinned apples.
as the

Crown-gall of Apple

(Fig. 85)

— Many

portions of United States and

spreading rapidly, being carried by infested nursery stock. The cause of the disease is not known but has been ascribed to some form of bacteria not yet isolated.
It is a dangerous disease, and growers should be very careful to see that nursery
stock is absolutely free from it.
"It most commonly affects the crown of the tree,
producing a dark, rough, abruptly protruding tumor, varying in size from a pea to
fist, or larger.
A badly affected tree is likely to show signs of starvagrowth ceasing and. its foliage having a sickly yellow look. Young trees
often perish from the disease, and even large orchard trees will die and break off
at the base.
It is certainly contagious in some forms and perhaps in all.
What is
apparently a form of this same gall is found growing above the surface of the
ground, at first appearing on the trunk as a small lump or tubercle, which later
grows into a large wart-like excrescence and eventually girdles the trunk." (Forbes.)
Young galls of this kind also start out on the limbs, especially along the under
On old
side, and as they grow older darken and get rough in the same manner.
galls small white or yellow points may be seen early in spring, which later take
on the darker color, harden, and break open into rough cankery spots.

that of the

tion, its

—

Treatmbnt There is no known cure for the disease. Destroy all trees found infested, or
cut off the galls appearing on the limbs and paint over with Bordeaux wash.
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Root-rot

(

Telephora gallactina)

—A

disease

common

in orchards, especially

where diseased trees formerly grew usually
fatal trees afEected suffer general loss of roots, and have a " starved and enfeebled
look." Often a mass of gum and scaly bark collects at the base of the tree, or large
irregular white layers of fungous growth spread between the bark and the wood or
run through the ground from root to root. Several species of mushrooms that
seem to be the fruiting bodies of some of these "rotten-root" fungi grow at the
in those

grown on

old forest-land or

;

;

base of the trunk.

Treatment^ As
tree, it is

this

fungus seems to be capable of spreading in the ground from tree to
young trees on land where old diseased ones have been until after
afEected tree is worthless and should be at once destroyed.

well not to plant any

An

thorough cultivation.

Apple-tree Canker, Apple-fruit Black Rot

[Sphoeropsis malorum)

— Occurs over a large part of the apple-growing area of the United States.

Disease

and fruit of apple, pear, and quince. Large limbs blacken, and bark
roughens and splits, disclosing wood and causing a very rough, ugly-looking canker.
Can be distinguished from the bitter-rot canker by the fact that in that canker the
bark does not split away and disclose wood beneath. Black rot of the apple is
caused by the same fungus, but rarely becomes a serious menace to the grower.
Treatment — Remove and destroy affected limbs cut out diseased bark, and paint over all
affects limbs

;

wounds with Bordeaux wash.

When

spraying in regular orchard treatment, see that the limbs

are well covered with the spray.

Apple-twig Blight
as the pear blight

;

{Bacillus amylovorus)

Spraying has not been found of
(See Pear Blight.)

Ripe Rot

— Caused by the same bacterium

much more than the young growth on twigs.
much avail cut off and destroy twigs affected.

rarely affects

;

{Monilia fructigena)

— See under Plum.

THE PEAK
The general spraying treatment recommend'ed for the apple ivill apply to the pear,
with the addition of a kerosene emulsion spray before the buds burst in the spring in
order to control the pear-blister mite and psyllids.

The pear is attacked by many of the apple enemies, such as the codling-moth,
green fruit worms, case-bearers, and tent-caterpillars, and several of the leaf fungi
and canker diseases work on this plant as well as on the apple.

THE PEAR
(a)

Impoetant

Ijtsects

Injurious to the Peae

Sinuate Pear-tree Borer {Agnlus
Fig. 98)

— This dangerous enemy

difficult of

controh

It

is
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of the pear

as yet confined to

sinuatus,
is

proving

some

of the

Eastern States, but will undovibtedly appear elsewhere
Larva causing trouble is about two inches long when full
grown, white or dirty white in color, with broad flat head

and small jaws. Feeds for two years before attaining full
growth, and in that time makes " immensely long zigzag
galleries " between bark and wood, finally girdling ti'ee and
killing it.
Beetle is small (J inch long), narrow, and dark

Sinuate Pear-tree Borer:
c, pupa,

a, larva; b, beetle;

enlarged.
(Banks, United
States Department of Agri-

colored, looking very much like other species of its genus,
culture.)
being square-headed and tapering back almost to a point.
It appears in May or early June and lays eggs in crevices of bark, Ihe slender
whitish larvae soon hatching and commencing their fatal work.
Tbkatmbnt No absolutely successful treatment lias yet been found. The general recom-

—

mendations for the apple-tree borers will apply, and newspapers or other bands may be fastened
about the tree to prevent eggs from being laid on it. Wire netting will not serve, as the beetle or
young larva can readily pass through it. Thorough whitewashing of the trunks and lower limbs
will aid in keeping the borers out.
A little Paris green might be added to the whitewash.

Pear-leaf Blister

{Eriophyes pyri)

— Occurs

wherever pears are grown.
is "caused by minute, fourlegged mites which live within the substance of the leaf, and pass the winter in the
bud scales at or near the ends of the twigs." (Forbes.) There appear at first on
the leaves "reddish, blister-like spots, ^ inch or more in diameter." These gradually
change, through green, to black and unite, forming corky spots. The mites often

The

injury done the leaf and

known by

the above

name

destroy the larger part of the leaf tissue of a tree.
Tkbatment Thorough spraying of infested trees in winter with strong kerosene emulsion
diluted with 5 to 7 parts water, covering especially the terminal buds hand-picking and destruction of leaves in early spring, when but a few are infested.

—

;

Pear-slug
four-winged

fly,

{Selandria cerasi)

— Light-colored

which appear on the leaves early
feed on upper surfaces only, but

them. Worms
sometimes completely defoliated.
Treatment Usually controlled when spraying

—

slimy larvse of a "saw-fly," a

in the year

to such

and often skeletonize

an extent that trees are

for other insects, but

treatment with Paris green or other arsenical spray.

Other Insects Attacking the Pear — See

Index.

if

not, give a

thorough
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(b)

Important Diseases of the Pear

Pear-blight, Fire-blight, Apple-twig Blight

greatest

damage

to the pear.

ually permeating

trees,

Infests cells of plant, multiplying in sap

and destroying the whole

tree.

amylobut doing

{Bacillus

vorus) — A contagious bacterial disease affecting several of the fruit

and event-

Bacteria are supposed to get

entrance at blossoming time, the infection perhaps being carried by insects.
Treatment Cut out affected part several inches below where it shows disease, and paint
wound with Bordeaux wash. There being no known cure, trees should be cut out and burned

—

after disease has once reached large limbs

Other Pear

and body.

Diseases — See Index.

THE PEACH
Spraying Calendar
The
is

general spraying treatment for leaf -feeders and diseases affecting the peach

as follows

:

Teeatment

;

THE PEACH
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until fall; is inactive in winter,

completing
next year;

growth early the
is soft,

pale yellow

in color, with a dark, shining

head, and grows to be over 1

Moths emerge
South very early in spring,
but in the North usually not
There is
until May or June.
but one brood a year.
inch in length.
in

O
Pe;u h-tree Borer: a, adult female; b, adult male;
grown larva d, female pupa e, male pupa /, pupa skin extended
partially from cocoon. All natural size. i^Froni Marlatt, United
States Department of Agriculture.)

Fig.

99.

;

;

—

:

Teeat.ment Digging out borers,
by inserting a wire, and pro-

Itilling

from their entrance. Last named is undoubtedly the best measure, but it is not
uniformly successful, and trees should always be looked over each j'ear to see that no larvae are
getting a start. The same protective treatment as recommended for apple borers may be used
tecting trees

that

is,

banding with newspapers or tarred paper.

Fruit-tree Bark-beetle

{Scoh/fus rugulosits, Fig. 100)

— From Michigan

south to Georgia and Alabama and from Massachusetts west to Arkansas. Beetle attacks all the orchard trees, but
seems to be found more abundantly on plum
and peach. Adult is a small brownish -black
beetle,

as the

-J

inch long, very active, and as early

middle of March begins

to

form bur-

rows in. the bark. After penetrating to the
sap-wood the female constructs a brood chamLarvfe upon
ber, in which eggs are laid.
galleries
side
little
excavate
hatching soon
full-grown
grow,
as
they
widen
which they
larvae crossing

and recrossing

galleries until

a network of grooves all under
The injury is recognized from
the bark.

there

is

outside by tiny

shot-hole-like

scattered all over the bark.

openings
Larva is

with yellowish head and brown
and its surface is much wrinkled.
Two broods occur in the Xorth, and more
have been reported from the South.
white,
jaws,

13

Fruit-tree Bark-beetle: adult beetle, highly
magnified twig showing Jioles, natural size, ana
burrows. (Forbes.)
showing
twig

Fig. lOO.

;
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—

Treatment Carbolic acid soap may be applied to trees to deter the beetles from making
attempts to bore into the bark. This should be applied in Murch or April just before the warm
days of spring. Clean culture will be found one of the best means of keeping this little pest out
of the orchard.

Black Peach-aphis

—

Most of the peach-growing
same manner as does the woolly
aphis on apple roots. The wingless lice live mostly on roots, bnt early in spring some
climb np and infest the young twigs, where the winged form develops and then
migrates to other trees.
The wingless insects are reddish brown or black, and the
winged females jet-black or dark brown, with yellow marks on legs. Affected trees

Works on

regions.

have sickly

{Aphis persicm-niger)

jDeach roots in very

foliage, the leaves being

much

the

light green or

yellowish, with the edges

slightly rolled.

Treatment — Use
sion used

on infested

tobacco about roots or

trees in spring

kill with carbon bisulphide fumes. Kerosene emuland early summer might prevent the infestation of other trees.

Other Insects Attacking the Peach — See
(b)

Index.

Important Diseases of the Peach

Crown-gall of Peach
States, affecting peach, apricot,

—

{Dendrophagus glotosus)
Throughout United
and almond. This crown-gall has been proved very

by Professor Toumey to be a contagious disease caused by a minute
organism belonging to the "slime molds." In appearance it is very much

satisfactorily

parasitic

like the crown-gall of the apple.

Tkeat.miint
aflEected trees,

— No treatment known which can be relied

and be careful

to

upon

to cure.

Dig up and destroy

examine roots of nursery stock before planting.

—

L/Caf-Curl {Exoascus deformans)
Most peach-growing regions.
Leaves
become distorted and curled, first near end of twig and later along entire oranch.
As disease progresses, affected leaves get paler, then become covered with a grayish
mealy substance, and often fall.
Treatment — Can be easily controlled by early thorough spraying with Bordeaux mixture.

Peach-yellows — A
varieties of

highly contagious disease attacking peach and some
Presence may be recognized by yellowish

plums; cause, unknown.

foliage, general sickly

appearance of

of reddish spots in flesh of fruit

—

;

tree,

premature ripening of

leaves often

fruit,

and presence

fall.

Treatment Dig up and burn all affected trees, being careful that the diseased tree
dragged against a healthy one, as it is believed that infection may occur in this manner.

is

not

:

PEACir

AND PLUM
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—

Peach

Little
Disease Another contagious disease of unknown cause.
Trees, especially their leaves, look sickly, and fruit ripens
late, scarcely attaining
a third its ordinary size.
Treatment — Dig up and burn

all

afEected trees.

Peach Fruit-spot, Plum-scah, Cheiry-scah — This

is evidently the
peach, plum, or cherry, and it also attacks
the apricot.
It at first produces purple blotches on the fruit, which later
cause
the skin to split.
It works on young bark in the same manner.
Treatment Thorough Bordeaux sprayings early in spring, and again, later, as given in

same

disease,

whether occurring in

tlie

—

calendar, will control this disease.

—

Brown Rot (J/onilia fructigena) Fungous disease of the peach fruit,
somewhat more likely to be prevalent after warm, showery weather. Infection is
from mummies remaining on the trees, and perhaps from other causes. The peaches
rot rapidly when once started, many falling from the trees.
Treatmeht — Destroy all mummies and diseased fruit. The regular sprays for the leaf -curl,
with additional ones as given in the calendar, will control

Other Peach Diseases — See

this disease.

Index.

THE PLU3I
Spkating Calendar

The

general spraying treatment for the

Treatmb:nt

plum

is

as follows

'
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when the

fruit is still small

paring to deposit her egg.

by the crescent-shaped spot cut by the beetle when preThe larva is well protected from attack with any insecticide.
AfEected plums and some other fruits drop in
a short time after larva begins feeding around stone.

Larva is a small, stout, dirty white legless maggot,
which when full grown pupates in the ground; beetle
emerges from ground in latter part of summer, and
immediately goes into hibernation until spring.

—

Tebatment Success is attained in treating this insect
Spraying with
only by persistent and continued effort.
arsenites will aid to some extent, but the most successful
measure is to spread a sheet or other cloth on the ground in
plums begin to form, and jar the
and destroying beetles that fall. This must be
kept up for several days. In commercial orchards the cloth is
stretched on a frame and the persons bearing it stand one on each side of tree, while another jars it.
early morning, soon after

Fig.

101.

Plum-curculio:

a.

larva;

pupa; c, beetle; d, young plum
showing crescent. (Riley.)
6,

tree, collecting

Other Insects Attacking the
(b)

Black-knot

Plum — See Index.

Important Diseases of the Plum

{PlowrirjJitia morhosa)

—"Widely

some places doing much damage
attacks wild plum and wild cherry.
States, in

Disease

first

to

distributed over the United
both plum and cherry-trees ; also

appears as a thickening or swelling of the twig, which, becoming

thicker on one side, soon breaks through bark, a spongy mass growing out, and large,
sooty-black, wart-like masses appear, broken by deep fissures.
girdles the twig or branch

it

soon

kills

spores carried by wind or other agency.

and every
sometimes killed by
Treatment — Cut
diseases,

effort possible
it

it.

Disease

is

"Where the knot

spread from tree to tree by

The most destructive and deadly of plum
made to stamp it out. Trees are

should be

in a couple of years.

and burn all parts showing any trace of the knots, cutting some distance below the last sign of affection, washing cut surfaces with Bordeaux mixture, or, if large,
off

painting them over thoroughly with Bordeaux wash.

—

Shot-hole Fungus {C'l/Jindrisporiiiin path
Disease appears first as a
minute brown spot with reddish margin on leaf. Spot soon gets darkei", and finally
brownish black, at which stage many spots break away from surrounding tissue and
fall out.
This causes the characteristic appearance from which the name is taken.
Treatment — Bordeaux sprays will control if applied early.
)

CHERRY AND
Yellows — Attacks

;
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Japane.se plums.
See under Peach.
{Monilia fmrfigena)
Prevalent in most plum-growing
attack of a fungus that probably lives over in a mummy on the
fruit ripens early and at the same time rapidly rots.

Ripe-fruit
regions. Due to
tree

QUHSTCE

—

Hot

Tkeatment — Keep

trees clear of infested fruit; use

Bordeaux mixture according

—

Plum-pockets

to calendar.

{Exoasats priini)
^ot common over the country but often
quite serious locally.
Attacks fruit soon after blossoming time, causing it to turn
yellow, then dark brown and black ; fruit usually falls in June.

Treatment— Spray with Bordeaux

mixture when buds are beginning to swell and again just

before blossoms open.

Other Plum Diseases — See

Index.

THE CHERKY
Important Insects ani> Diseases
The cherry requires
some of the worst pests

the

pear-slug, black-knot, fruit

Cherry Maggot
of this insect

Tkeatment

is

same general treatment as the plum. It is infested by
among which are the fruit bark-beetle,
rot, and leaf -spots, besides many others.

of the other fruits,

{Rhagoletis ciugulata)

very similar to that of the

probably prevent

its

on

common.

The

life

history

maggot.

— The chief recommendations have been

plete destruction of all infested fruit

fall

plowing, to destroy pupa, and comThis last, if done in time, would

trees as soon as seen.

spread in the orchard.

Cherry Aphis

[Myzus

—

Most cherry regions, but as a rule does little
occurring as soon as leaves start in early spring.
young hatch from eggs laid on twigs and buds the preceding fall. Multiplies

damage.

The

— Not

a,-pjAe

cerasi)

A small black plant-louse,

in the usual

manner

of plant-lice

Treatment — Kerosene

through summer

;

hibernates in egg state.

emulsion on tree just before eggs are

laid,

and perhaps

in spring

soon after eggs hatch.

Other Cherry Insects and Diseases — See

Index.

THE QUINCE
Impoktaxt Insects and Diseases
The general treatment for the quince, in the ^natter of spray ing, is practically
the same as that for the apple.
The quince is attacked by nearly all the apple enemies of rank, and also by pearblight and shot-hole fungus.

Quince Black Rot — This

is

identical with the black rot of apples.

IMPOETAXT SCALE INSECTS
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Fruit-spot and Leaf-spot

— These

are caused by the bacillus of the

pear leaf-blight.

Quince Rust— Caused
by cutting out cedar

by same fungus as rust of the apple, and remedied
Sometimes assumes on the quince a serious character,
young branches and deforming them.

trees.

extending into tissue of

Other Quince Insects and Diseases — See

V.

Index.

IMPORTANT SCALE INSECTS OF FRUIT TREES, BUSH
FRUITS, AND VINES
Range and Importance — Within recent years

the scale insects have

attained such an importance through their multiplication and rapid spread over the
United States, that they are regarded as highly dangerous pests, and in many
states

have necessitated stringent legislation.

All herein treated are capable of doing serious

damage

to trees

and

vines.

A

few general statements regarding tlieir lives will apply to all the species treated. The
scales belong to the same order of insects as do the plant-lice, squash-bugs, leafhopi^ers, and other sucking insects injurious to vegetation.
Erom the outward appearance, one not informed would
Liife History
but upon raising the tiny scale, the insect
scarcely consider them insects at all
may be seen beneath it. This insect is a louse, appearing to the naked eye only as
Its long thread-like beak or sucking tube
a soft mass afKxed tightly to the bark.
the sap of
is driven far into the wood, and by means of it the louse gets its food

—

;

—

the tree or vine.

the louse after

it

The

scale is a protective covering secreted

has affixed

itself to

the bark.

The

larger

from the body

number

of

of scale insects

hatch from eggs laid by the female under her scale, which protects them after she
has died and dried away.
In the case of the San Jose scale and the European fruitscales, the young are usually brought forth alive, and this is occasionally true of

some other

scales also.

The peach Lecanium secretes no true scale, but remains exposed all its life.
The other species here referred to affix themselves to the tender bark soon after
hatching and begin in a short time to secrete their armor.
By reason of the protective scale it is often
Difficulty of Coinliating
Where the period of hatching
a difficult matter to destroy the occupant beneath.
is well defined a thorough treatment with a contact insecticide niay be made before
the sciile of the louse has had time to become protective.
Treatment for the more
fully developed insect in those species that pass the winter partly grown can best

—

SAN JOSE SCALE
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be given after the leaves have fallen in autumn and before the buds open out in
the spring.
Most authorities seem to agree that the later the spray can be ap])lied
in the spring the better the results will be.
In the winter no injury need be
apprehended from the iise of substances for spraying which would cause the
destruction of foliage and often the death of the trees in the growing months.
The scales to be treated have been divided into two classes those belonging to
:

and often known as the "ring and nipple" scales; and those
various other genera, the most of which pass the winter in the egg stage beneath

the genus
of

A,yj)

1(1 lof lis,

the female scale.

To

THE RING AND NIPPLE SCALES

genus belongs the most destructive of the scale insects

this

— the

San Jose

Several other species at

scale.

times do considerable damage.
The species all closely resemble

each other, and it is difficult for
the ordinary observer to distinguish them by the means usually

Whenever

at hand.

a scale

found about which there
doubt, the

much

is

is

any

safer plan

is

specimens to some competent authoiityfor determinato send

tion.

San Jose Scale

{Aspid-

iotus perniciosus. Fig. 102)

distributed

"Widely

over

—

the

United States and rapidly
spreading.

It

infests practi-

cally all our fruit trees,

many

shade trees, and several shrubs.
Trees badly infested show
dark scurfy patches on the bark,

and the

fruit,

often

well

scale.

On

when

present,

covered with

the fruit and young
,,

twigs there

is

the

is

usually a

IT
reddish
1

CL

.^ ^
,„
^
San Jose Scale: a, natural size; 6, magnifled. (Howard
and Marlatt, united states Department of Agriculture.)

Fig. 102.
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discoloration where the scale

is

present.

The

single scale is nearly circular in

outline in the female, grayish in color in mature specimens, with an almost jetblack central nipple surrounded by one or more distinct yellowish or grayish rings.

on bark often changes the circular outline. The young
scale is jet-black, evenly circular, and shows the central nipple and two depressed
The San Jose scale differs from the European frnit-scale in
rings very plainly.
general appearance only in the presence of the black nipple, and from the Forbes
and the Putnam scales by the fact that it lacks the distinct brighter-colored exu-

The crowding

of scales

The insect joasses the winter, partly
located near the center of those scales.
In spring it soon attains maturity, and the males, which
grown, beneath scale.
No eggs are laid, female giving birth
are winged, appear and mate with females.
The number of broods is stated to depend on length of season,
to living young.
as females produce young when they are from "thirty-five to forty days old" and
continue to do so for about six weeks.
Tkbatmbnt Use lime-sulphur-and-salt wash after leaves are off trees. If possible to treat
vium

—

buds swell in spring, do so, as treatment at that time will probably be the most
Treat trees thoroughly, seeing that every branch and twig is well covered with solution.
The wash will not injure the trees. If for any reason the materials for this wash cannot
readily be obtained, whale-oil soap can be used on all trees but peach at the rate of 2 pounds soap
For summer treatment for control of scale use 10 per cent, kerosene emulsion.
to 1 gallon water.
trees just before
effectual.

European Fruit-scale

{Aspidiotus ostrecBformis)

— Known

as yet only in

some of the Northern States. Occurs on all orchard trees. This scale passes the
winter partly mature and by the last of June becomes full grown, the females soon
afterward giving birth to living young. " There appears to be but one brood a year,
(Banks.) It very closely resembles the San Jose
at least in the Northern States."
scale, although the young scales are paler, and the adult female scale is not so
nearly circular and lacks dark central nipple.
Treatment — Same as for San Jose scale.

—

Putnam's

Widely distributed over the United
f^cale, {Aspidiotus ancylus)
and attacks all orchard trees and many shade trees rarely occurs, however,
Hibernates as a full-grown insect, the females laying
in abundance on fruit trees.
eggs late in spring or early summer, and the young hatching in July one brood a
Adult scales of this species also very closely resemble the San Jose scale, but
year.
have a visible, orange-colored exuvium and are less circular, while the young scales
have no depressed ring about nipple. This scale is usually darker than the Forbes
States,

;

;

scale.

Treatment — Same

as for

San Jose

scale.

CHERRY SCALE, GRAPE SCALE
Forbes or Cherry Scale
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{As23i-

diotus forlicsi, Eig. 103) —Widely distributed, attacking all orchard trees but rarely

occurring in sufficient numbers to be con-

Very similar to the scale
and to the European fruitscale, but when found on cherry appears
to be more shining.
It has a grayish rim
and usually appears flatter than the other

sidered serious.
last described

Hibernates as a

closely related species.

grown insect. Eggs laid in late
April and through jMay, and young hatch
the last of May and in early June.
Two
broods, young again appearing in August
and September.
partly

Treatment — Same

as for

Grape Scale

{Aspidiotus uvce)

San Jose

scale.

—

Occurs not uncommonly throughout all
grape-growing regions rarely becomes a
serious pest. The scales are usually found
on vines from ground up to end of the
103.
Forbes Scale: a, natural size on cherry
When abundant Fig.twig;
second year's growth.
(Forbes.)
b, female scale; c, male scale.
they cover surface so that it appears to
have had a ragged coat of whitewash, and in such cases vines need immediate atten''
Female scale is flat, nearly circular, about
inch long, pale yellowish
tion.
When removed, a conspicuous white speck upon bark
brown or dingy white.
marks its former position." (Forbes.) Winters as an egg beneath old female scale,
and the eggs begin hatching about middle of May one brood a year.
;

^

;

Treatment — A
at time

young

spray of whale-oil soap

are hatching will kill

them

(1

to 7) or of 10 per cent, kerosene emulsion applied

easily.

THE LESSER FRUIT SCALES

—

Oyster-shell Scale {MytilciKpix jwmorum, Fig. 104) All fruit states,
infesting many fruit and shade trees, and several shrubs. The common name quite
appropriately describes the shape of the female scale, which is about { inch long.
In the
Scale is brownish or grayish white and two or three times as long as wide.
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winter the white or yellowish

may be found beneath

eggs

These
of female.
hatch in late spring and soon
attach themselves to young
scale

old

and smaller branches.

twigs

The male

scale is

much

smaller

and more parallel-sided,
be seen from Fig. 104.

as

may

Treatment— Spray young scales
with kerosene emulsion in early
Thorough treatment of
summer.
afEccted trees with whale-oil soap,

or with

lime-sulphur-and-salt

the

wash before buds open

in spring

May be
be effeelive.
check if closely watched

will perhaps

kept in
and not permitted to get a foothold.

Scurfy Scale

{Chionas-

pis furfunis, Fig. 105)

— All

fruit states, especially infestFig. 104. Oyster-shell Scale: a, female scale, under side, showing the
insect and its eggs within; 6, same, from above; c, same, natural

ing

crab-apple,

apple,

pear,

and quince occurs, however,
size; d, e, male scale, enlarged and exact size. (Howard, United
States Department of Agriculture.)
on many other trees and someThis is the most common of orchard scales and may be readily
times on shrubs.
;

known by

its

whitish color

— in winter

ovate in shape, while the male

and

is

also nearer

scale; eggs

snow-white in

when crushed

is

turning to dirty white.

The female

is

fully twice as long as broad, with parallel sides,

color.

Insect hibernates in egg stage under female

yield a reddish fluid.

One brood

a year in North, but

more have been reported from South. Winged males appear in September, and
soon thereafter eggs are laid and female dies young begin to appear l)y the middle
;

of

May

or soon after.

Tebatmbnt — Spray
scale.

in the spring, immediately after eggs begin to hatch, as for oyster-shell
This scale rarely need.s controlling unless it be present in large numbers on young trees.

Peacli Scale

{Diasjns jjentagona)

— Occurs

throughout South and as far
Attacks peach, plum.

north as Pennsylvania, advancing northward each year.
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and some other plants.
This has
sometimes been called the "whitewash"
scale, from the peculiar appearance it gives
cherry,

to trees badly infested.

The female

grayish white, quite

and irregularly

flat

scale

is

cir-

male scale, elongate, three times as long
and snow white. Eggs are laid in
May, last of June, and in August. Females
hatch from last brood of eggs and hibernate
partly or fully developed, but males pass winter in egg stage.
Treatment — Spray as for other scales that

cular;

as broad,

hibernate as eggs.

A

winter treatment

is

also ad-

visable.
Fig. 105.

Scurfy Scale: a,

b,

female and male

same, enlarged.
scales, natural size
c, d,
[Lecanium nigro(Howard, United States Department of Agriculture.)
Xew York and Pennfasciaium, Fig. 106)
sylvania, southward to A'irginia, and west to Arkansas and New Mexico.
Attacks
" This insect, formerly known as L. j^ersicw,
peach, plum, and, more rarely, apple.

Peach Liecaiilum

;

—

one of the largest of the scale insects, being about \ inch long and two thirds as
(Banks.) Its color is dull
It is elliptical in outline and strongly convex."
greenish brown, sometimes marked with distinct darker bands. Female hibernates
as an adult and lays eggs about last of May, young hatching from early June to
is

wide.

mid- July. Young larvse are very fat, pale yellow, with a
marginal rim. They become stationary in a short time,
and the winged males appear by the latter part of July.

—

Treatment Treat in July
with kerosene emulsion, or in
winter with some one of the
Very

stronger solutions,

easily

kept in check.

Rose or Raspberry
Scale

{Aulacaspis

rosce)

Quite widely distributed,

—

at-

tacking not only rose and
raspberry but blackberry and
other plants belonging to
,

,

.

J.

.,

tins lamily.

T

in

AJV

ew

T
J ersey

Peach Lecanium: adults at right, young
Howard, United States Department of Agriculture.)

Fig. 106.

at

left,

(After

J
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hibernates in the egg, but farthev south some of the eggs hatch in fall, and in
Florida it usually passes the winter beneath its scale as a partly developed insect.

it

The

scale

is

On account
circular iu outline, and has a dark center.
be readily seen on twigs and branches of infested plants.

snowy white,

may

of its whiteness it

Treatment — THe
to control this insect

Insect rarely

;

cleaning up of canes, dead wood, and rubbish in the fall will usually serve
kerosene emulsion spray naay be used effectively at time of egg hatching.

becomes a serious

VI.

pest.

SMALL, FRUITS

AND VINES

THE GRAPE
(a)

Important Injurious Insects

Grape-vine Flea-beetle

(Haltica chalylea)

Rocky Mountains.
does the same damage to buds and

grown

east of the

On

Beetles,

leaves.

blue or greenish blue in color, appear in

— Occurs wherever grapes are

the Pacific Coast a nearly related species

which are small and

May and June on buds and

leaves.

steely

The

grub of this beetle is slender varies from yellow to yellowish brown in color, and
has a black head grows to be about f inch long and feeds on buds and leaves with
;

;

;

adult beetles.

Treatment — Spray vines with Paris green (1 pound to 50 gallons water) before buds open
and later, when leaves are out, with regular Paris green mixture (1 pound to 150 gallons
water).
Add lime to first spray — 1 or 3 pounds to each 50 gallons of mixture.
in spring,

Grape Root-worm

{Fidia viticida)

— Distributed quite generally over the

United
The life
worked out by Prof. F. M.
Webster in Ohio. Eggs are laid on slightly loosened parts of bark early in year
and young, upon hatching, drop to ground, afterward finding their way to small
fibrous upper roots through cracks in ground. Adult beetles feed on foliage early
in year, doing considerable damage by eating irregular holes in upper surface of
Larvae at first feed on fibrous roots, but as they grow larger pass to large
leaves.
roots and gnaw off bark, working their way downward.
In early autumn they
form a little case near the root upon which they were feeding, and remain in this
until the following spring, when they pupate, emerging in June.
Treatment — Remedial measures have not been uniformly successful. Spray foliage with
strong arsenical mixtures, using lime to prevent burning. This will destroy many adults. Keep
States.

history of this beetle has been

;

ground well cultivated, so
from reaching food.

as to

have a deep powdery

soil

over roots.

This will help keep larvre
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Grape Cane-borer or Apple

(Amphirems licmidnhis)
— Occurs principally in Mississippi ValleyTwig-borer
and Texas
related
works

m the same maimer in

states

;

closely

species

Pacific Coast states.

Eggs laid on stems (usually dead or dying) of grape or other plants
early in
spring by beetles that hibernated in burrows cut in twigs
of apple and other fruit
trees.
Larva lives in these dead stems until autumn, when it pupates, and a cylindrical brown adult beetle soon appears. Adult
leaves grape stems and goes to some
fruit tree, whore it bores a channel several inches in
length in a small twig, in
which it passes the winter.

—

Treatment Carefully prune diseased wood and
patches, as these are also breeding places for the insect.

Grape Leaf-hopper
comes,

and

others.

Fig.

(TyiMocyla

107)

— Often

burn

vitis,

it;

clean

up

all

neglected brier

T.

erroneously

called "Grape Thrips."
Several species of leafhoppers infest grape-vine.
Leaves are injured by
their sucking the juices, and first show light spots,
which later turn brown, the leaf appearing "burned."
If plant is

now

rosy red, green,

back on the

disturbed, myriads of thiy insects,

and yellow

will arise

The young

leaves.

and then

settle

insects are usually

and very active.
Treatment — Go through vineyard with

paler in color,

a screen, or even

upon which has been smeared coal-tar, and
disturb the vines and keep the fan or screen con-

a palm-leaf fan,
as

you

go,

stantly moving.

Man}- insects will be caught in this way.
Spray the vines with kerosene emulsion, 10 per cent, strength,
at the same time jarring the vines to disturb the "hoppers,"
and filling air with spray.

Grape-vine Phylloxera
trix)

— Eastern

States

and parts

elsewhere in United States.

form
on under

{Phylloxera rasfa-

This

is

one of the root-

:

on roots of plant

infesting plant-lice that

galls

and sometimes

sides of leaves.

also

Grape-vine Leaf-hoppers
above, 3'oung of different ages; at
right, adult of Typhloct/ba vulnerata; at left, T. comes. (Lugger.)

Fig. lor.

of California; rare

Insects winter mostly as immature

In spring they rapidly increase in size and soon begin to
from these eggs are wingless, and as soon as grown lay eggs,

wingless forms on roots.
lay eggs.

Young

several generations of this character occurring

and rapidly spreading over

In midsummer a form appears that crawls up to the surface, acquires

roots.

Avings,

and
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migrates to other vines, laying eggs on under side of leaves. The female of this
generation lays a single egg, from which hatches a form like that which had
wintered over.

Tebatment — American

vines can usually resist

necessary apply carbon bisulphide.

tlie

Inject this substance

attack,

but should any treatment be

— i ounce to each injection — in four or

on each square yard of surface over the whole vineyard. Put the fluid 8 to 12 inches
deep and not less than a foot from base of vines, closing the holes tightly with the foot repeat
operation every year until insects are destroyed.
five places

;

—

Grape-berry Moth {Eudemia hotrana) All grape states. Larvse of first
brood feed on leaves and blossoms the next brood attacks fruit, burrowing in pulp
and producing appearance like black rot.
;

Treatment — Arsenical
none on

iiines to

decay

;

spraying for

first

keep vineyard clear of

For second brood, bag the fruit;

brood.

leave

trash.

—

East of the Eocky Mountains.
G-rape Lieaf-folder (Desmia macuJalis)
Leaves are folded double and tightly fastened by a small greenish larva which
skeletonizes

them from the upper

an inch across wings.
Treatment Clean

—

culture

;

side.

Moth

hand-picking of affected leaves

Eight-spotted Forester
Especially common on Virginia

;

burning rubbish.

{Alypia octomaculata)

tains.

about

black, spotted with white;

— East

of

Rocky Moun-

creeper and often on grape leaves.

Cater-

brown, with black dots ; occur on leaves in spring, and are sometimes very abundant.
Moth, which appears in midsummer, has fore-wings black,
with two yellow blotches
Innd-wings varying, but with two white spots.

pillars are light

;

Treatment — Arsenical

Rose-chafer

sprays

when

first

noticed,

and hand-picking.

{Jfacrodactylus subspinoms)

—

States east of Colorado and
north of Virginia and Tennessee. Attacks many plants. Blossoms are destroyed
and leaves eaten by this awkward, long-legged, light-brown beetle (^ inch long)
early in the spring.

Treatment— Vines maybe covered with netting and clusters bagged; hand-pick from grapes
and other plants. Spraying rarely seems to be of value. Insect often infests Spiraea, hence this
. may be used as a trap crop.

Grape-vine Saw-fly {BUnnocampa pygmcea) — All
and feed in the same way
when they become abiindant.

yellow, with'black dots,

treatment sufficing

(b)

grape

states.

Slugs are

as the currant saw-fly, the

Important Diseases of the Gkape

The following has been recommended

as

good practice

in controlling

grape diseases

:

same
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Spray with Bordeaux mietiin' {a.) just as pink tips
of first learns appear, (b) ten days or tioo
loeeks later, before blossoms open, {c) just after blossoming,
(d) eiguin in from ten to fourteen days.
If another treatment seems
is well formed.

to be necessary,

use anenioniacal copper-carbonate solution after the fruit

Downy Mildew

—

{Plasmopora viticola)
All grape regions.
This disease
parts of the vine, on fruit causing what is known as brown rot, the
berries shriveling and drying.
attacks

all

Treatment — For
successful

if

the mildews and rots that infest the grape, Bordeaux mixture

is

always

both foliage and

fruit,

applied at the right times.

Powdery Mildew
especially in

[Unrinula

,yjtr«//,s)

— Attacks

midsummer, portions attacked being covered with the web-like threads

of the fungus.

Black Rot

(

Lcesfadia BidiveUii)

destructive of grape diseases.

— One of the most common, wide-spread, and

It chiefly attacks the fruit, causing

dark spotting

and rotting of the green berries, and may also work on leaves, petioles, and cluster
branches, producing elongated dead spots. Rotted fruits dry and hang over winter
on the vines, thus carrying the fungus over to the next season.
Treatment — Spraying treatment above outlined will control this disease. Destroy all fruit
affected

by the

rot.

Chlorosis, Yellow Leaf

— Disease

shown by yellowing, 'browning, and
Supp6sed to be due to excess of lime
in the soil.
Small amounts of sulphate of iron have been recommended. Plant
resistant stocks, such as Concord, Catawla, Delaware, Moore's Early, and Niagara.
dro2)ping of leaves.

Eventually

kills vine.

other varieties also may be resistant.
Antliracnose, "Bird's-eye Rot" {Sphaceloma ampelinum) — DarK

Some

spots form on surface of leaf, cracking tissue and causing well-defined sunken spots
which usually have a lighter-colored center.
Treatment — Disease is entirely amenable to Bordeaux sprays. Swab surfaces of canes, eai-ly
in spring before buds open, with a warm saturated solution of sulphate of iron, to which has been
added

1

per cent, of sulphuric acid.

Handle with care

to avoid acid burns.

THE CURRANT
(a)

Currant Saw-fly

— All fruit

Important Injurious Insects
{Pristopliora grossularim) ,

Currant- worm {Nematus

Small four-winged flies, with deep-yellow bodies. Lay
riiesii)
Larvffi feed on leaf
under
side of currant leaves along ribs.
on
spring
in
eggs early
tissue and, when abundant, rapidly defoliate a bush.
states.
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Treatment — Underspray with
young

;

hellebore (1 ounce to 2 gallons water) when worms are veryarsenical
not checked, use again at double this strength. For other currant worms,

if

spraying in spring

is

required.

Four-lined Leaf-bug

{Poecilocapsus

lineatus)

—

yellow bug, ^^

'&rig\ii

inch long, with black antennse and two black stripes on each wing-cover; young,
bright red.
Eggs are laid near growing tips of currant and other closely related
Bugs suck juices of plant, especially working
plants, hatching the following May.

on

leaves.

Treatment — Jar
ing eggs

,

off in early

morning

into pans of kerosene

and water

;

cut oil tips contain-

use 10 per cent, kerosene emulsion on young.

—

Through{8esia tipullformi^, Saw-fly Borers)
larva of the former species attacks lilac and currant,

Currant Stem-borers
The
The

out the United States.

boring in the old wood.

Treatment— Cut

saw-fly borers

work

out and burn infested stems, which

young shoots.
may be recognized

in

early in spring

by

wilting of leaves soon after coming out.

(b)

Diseases of the Cuekaxt

Several leaf-spots and a mildew attack currant.

ment with Bordeaux mixture.

They

are amenable to treat-

Use same general treatment in spraying as for grape

mildews.

THE RASPBERRY, STRAWBERRY, AND CRANBERRY
Important

Cane Maggots

{PhorUa

In^sects

sp.)

and Diseases

and Cane-borers

{Olerea sp.)

— Can be

controlled by cutting out diseased canes.

Saw-fly [Monophadnus ruM)
with hellebore spray

(1

ounce to

1

— Larvae may be brushed from bushes or treated
gallon water).

—

This
All states.
Rasi>berry Anthracnose (CoUetotnrhium venetum)
fungous disease appears on bark, and occasionally on leaves and fruit of raspberry,
Small purple spots Avill first be seen
blackberry, and other closely related plants.
on canes near ground. These spread, acquire a grayish white center, and later
attain large size, having purple outer edges.

Treatment — Carefully examine
either destroy slock or dip in

burn

all

old canes

and

refuse,

all

nursery stock before planting.

If disease is present,

Bordeaux mixture. "When present on planted
and treat young shoots with Bordeaux mixture.

stock, trim closely,

STEAWBEERY AND CEANBEREY
Strawberry Crown-borer
rim. Fig. 108)

Eggs

— Occurs in nearly

all

{Tyloderma fragastrawberr}' regions.

Larva burrows downward,
it remains until full
grown. Beetle emerges in August, and hibernates through
winter. It is about ^ inch long, brown, with several darker
T
J
T
1 J
spots, and marked with lines and dots.
are laid in

June

197

or July.

eating substance of crown in which

fig. los.
borer:

'

-i.!

1

J.

Treatment— Dig up and bum

infested vines

Strawberry-weevil (Anthonomus

;

^

''^^^

beetle.

strawben-y crownlarva; b, c, adult
(After Forbes.)

((,

transplant frequently.

signatus)

— All strawberry regions.

A

very troublesome pest that feeds in larval stage on flower buds. Beetle a small
Lays eggs in bud and then so punctures
black insect with a hard snout or beak.
the flower stem that it dries and breaks off. A number of wild flowers are attacked

manner.
Treatment — Plant

in like

chiefly pistillate varieties, covering, until

danger

is

over, the staminate

varieties that are necessary.

Strawberry Grubs — Larvae

Avoid use
of May beetles, feeding on roots.
has been several years in cultivation.
Strawberry Leaf-spot {Sphwrella fragariw) Also called rust or leafThis fungus may be kept in check by the use of Bordeaux mixture when
blight.
Spray in spring before blossomplants are first set out and 3 or 4 times thereafter.
of sod land for berries until

ing,

it

and again about two weeks

—

later;

Cranberry Fire-worm

burn

(Teras

off

beds in

mmuta)

fall

and destroy

all

old leaves.

—All cranberry regions, attacking

On cranberries this larva often
cranberry, apple, huckleberry, and other plants.
Larva is
eating
tips
up
and
of growing shoots.
spinning
by
does much damage
resemclosely
vacciami),
worm
(Rliopobota
Another
head.
black
green,
with
small,
bling

it

but with a yellow head, also does considerable damage to cranberry plants.

Treatment — Prof.

J. B. Smith states that the only successful treatment is that of keeping
"until at least the middle of ilay.''
the bogs covered with water until rather late

—

VII.

SHADE TREES

IMPORTANT INJURIOUS INSECTS
White-marked Tussock-moth
Eastern and Central United States.
in city parks and along streets, and
ashy-gray insect
14

;

{Orgyia leucostigma, Fig.

Caterpillar does great

109)—All

of

damage to shade trees
Adult moth is a pale

also attacks fruit trees.
the female, quite stout and wingless, the males, with ash-gray

INSECTS INJUEIOUS TO SHADE TREES
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wings and feathered antennae. During
July and August there may be seen on
leaves, trunks, and branches of trees a
silky-white cocoon, often partly hidden
in crevices of the bark and later discolored by soot

and

dirt,

and from

this

cocoon soon emerge the adult insects.

Female rarely
lays eggs

travels far,

on old cocoon

and usually

— 100 to 500 in

a place, fastened together and enveloped
in a white frothy substance, which soon
hardens and becomes impervious to
Young larvae hatch
rains and snows.
Tussock-moth: larva above, adult female at
adult male at right. (After Forbes.)

Fig. 109.
left,

in April or

May

in

warm

springs,

and

immediately begin feeding on buds and
young leaves.
By July they are about full size, and then and in August make
their cocoons.
The larva is from f to 1^ inches in length when full grown
general color yellowish, the body with three darker stripes, and the head brilliant
red three long black plumes, two near the head and one at the anal end, and four
large white tufts along the, center of the back, standing out prominently from the
remainder of the long, scattered, yellowish pubescence.
;

;

Treatment — Destroy
In the North there

is

egg-masses in fall and winter, and use arsenical sprays early in spring.
probably but one brood two are reported in the South.

Gipsy Moth

;

—

At present confined to New England, and
Without doubt one of the most serious of the imported pests, feeding on all kinds of shade and fruit trees and on shrubbery. Eggs
are laid in clusters of 400 to 500 on trees, fences, and in various other places, each
cluster being C(jvered with yellow hairs from the female's body. Larvae hatch early
in spring and feed on foliage. When full grown they are about 2 inches long, have
a mottled gray appearance, and are covered with long yellow and black hairs which
arise from tubercles, blue at the anterior and red at the posterior end of the body.
They pupate in July, and the moths emerge in August, soon laying eggs for the
next year's brood. Adult female has whitish wings with dark spots along outer
margins, but male is darker, and both have dark curved lines and spots on wings.
Treatment — Destroy egg-masses and cocoons spray with arsenites as soon as caterpillars
{Porthetna dispar)

principally to Massachusetts.

;

hatch in the spring.

;

FOREST TENT-CATERPILLAE, BAG WORM
Browii-tailed Motli
and

{Euprovtis cJiri/sorrhea)

fruit-tree pest, at present confined to

may be found

some parts

199

— A most dangerous shade-

of Massachusetts.

Eg(i;-masses

midsummer, 200 to 300 in a cluster, attaclied to the under side of a
leaf, and usually near end of branch.
Cluster is covered with dense mass of brown
Larv;e hatch in August and feed near ends of branches
hairs from female's body.
in

drawing leaves together into a sort of tent in which they hibernate,
beginning early in spring to feed on young leaves and buds. Full-grown larvm are
dark brown, mottled and spotted with orange, and are clothed with reddish brown
hairs
two rows of dense white tufts stand prominently out of upper side of body.
Pspate in June, moths soon emerging. Adults have white wings and female a brown

in colonies,

;

end of body.
Tkbatmbnt — Destroy

tip at

tents in fall

and winter by collecting or burning

out,

and

collect

and

destroy egg-masses in summer.

Forest Tent-caterpillar

[Clisiocamjia disstria)

— Ranges from New York

westward and southward to Texas and Xew Mexico, attacking both fruit and shade
Eggs are laid by brown moths in July and August, in belts encircling
trees.
smaller twigs of many shade and fruit trees from these egg-masses in spring hatch
larvae which, when full grown, are dark and hairy, with silver spots along back and
Larvte live in colonies, but contrary to their common name do not
a blue head.
When not feeding they
spill a tent; sometimes a slight web is made along a limb.
collect in bunches on trunk
Cocoons are
or large limbs
;

formed in June and fastened
to the bark or at the forks of
small limbs. One brood a year.
Treatment— Destroy egg-masses
when on fruit trees or shrubbery
kill caterpillars when they are massed
on limbs or trunk, jarring them from
trees, then collecting and destroying
them. Spraying would be a costly
process when they are working in
large trees.

Bagworm

(

Thyridopte-

ryx ephemerwformis. Fig. 110)
From New York westward

—

to Mississippi River

an.(i sgiith-

Fio

Bagworm: o, larva, removed from case; 6, chrysalis; c,
110.
adult female taken from case; ri, adult male; e, cross-seetion of
bag and female within, latter full of eggs; /, bag and larva from
evergreen; j/, very young larvro in their cases. (After Forbes.)
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ward to the Gulf. Most common on evergreen shade-trees, such as cedar, pine,
and arbor-vitas, but feeds also on many others, and on fruit trees of all kinds.
They are oval, soft, sackCases may be readily recognized on trees in winter.
like bodies, an inch or more in length, pointed at both ends, and attached by one
end to a twig.
Eggs hatch in May and June and the larva immediately commences a case, forming it from bits of leaf and stem. In early fall it pupates in
this case.
The males, which are dark moths with semi transparent wings, emerge
and mate with the females. These have no wings and never leave cases until
after laying eggs
and then only to fall out and die.
Treatment — Destroy cases In winter by picking from trees. They may be piled in a convenient spot away from trees until later in the spring, when all parasites have had a chance to
emerge, and then be destroyed. Arsenical sprays early in the summer will aid in controlling the

—

worms.

Canker-worms, Fall
vernata, Pigs. 91, 92)

(Anisopteryx pometaria)

and Spring

{Paleacrita

— Canker-worms occur throughout the United States and attack

many kinds

of fruit and shade trees.
(For descriptions see Apple Insects, page 173.)
Treatment — Band trees the first warm days late in winter or In veiy early spring. In case

from fall species, banding must be done in fall before eggs are laid. A sucmeans of banding is as follows Put a narrow band of rough cotton batting around the
tree, cutting the bark smooth if it is very rough and uneven.
Around this tie an 8-inch band
of building or tarred paper, and on this spread a thin layer of ordinary cheap printer's ink, to
which a little car-oil has been added to render it more sticky. If the ink gets cmsted over,
another coat of the car-oil will be required. The last of May, or when danger is over, these
bands may be easily cut from the trees, leaving them clean and free from any sticky substance.
Avoid putting sticky preparations directly on the trees, as many of them are very injurious.
Where worms have already appeared on the leaves arsenical sprays may be used.
6f threatened injury

cessful

:

Elm

Leaf-beetle

New England and

{Galerucella luteola, Eig. Ill)

Middl-e Atlantic States

and

is

— Occurs

commonly

in

gradually spreading westward.

Appears to prefer English elms. Both beetles and larvae feed on the elm leaves
and have proved to be serious pests, especially in cities and towns.
Beetle is
yellowish, with black stripes, and about ^ inch long
appears early in spring, and
begins laying eggs on leaves in May. Larvse finally attain nearly the color of mature
beetle.
When full grown they pass down tree and pupate in ground.
Treatment — Arsenical sprays applied early on under side of leaves just after buds burst,
and several times more if necessary. Kill larvae in latter part of .June, when they are clustered on
;

larger limbs

and trunk preparatory

to pupating.

Cottonwood and ''Poplar Borers

— These

insects lay eggs

(species belonging to several genera)

on trunk of tree or near a wovind, the larv* hatching

ELM, WALNUT,

Elm

Fig, in.
/, h,

I, I,

Leaf-beetle:

details.

a,

egg;

h,

larva;

c,

AND MAPLE PESTS

adult;

e,
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3, larva; j, pupa; k, adult;
of Agriculture.)

egg;

(From Riley, United States Department

e,

g^j,

k,

enlarged;

therefrom burrowing into the trunk or limbs of the tree and often killing it.
Larvse may be desti-oyed by running a wire into their burrows.
Cecropia {Affacus cea-opia, Fig. 112) Found attacking walnut and many
other shade trees during latter part of summer.
It is a large green worm with red
and yellow tubercles on upper side of body. It pupates in a dense silken cocoon
among branches, or at base of tree on ground. Larva? often defoliate shade trees
in parks and along boulevards.

—

Treatment — Hand-picking

Sim
the year,

or arsenical spraying.

Gather cocoons in

fall

and destroy.

—

Scale {Chionaspis americana) Female scale fawn-color until late in
when it becomes a dirty white. Much resembles scurfy scale but is more

Male scale pure white, sides nearly parallel, narrow and three-ridged.
convex.
Eggs purplish, and concealed beneath old female scale. Insect hibernates in the
egg stage, hatching about May 1st.
Treatment Kerosene emulsion applied

—

Cottony Maple-scale
common on maple and

early in spring, just as eggs are beginning to hatch.

(Pulvinaria innumerabihs)

—

other shade trees through-

Quite
Usually noticed as a
out the United States.
white cottony mass on under side
later in
of small limbs and twigs
;

may

be found
on under, side of leaves arranged
along ribs, but without any cottony
They pass to limbs and
covering.
year young scales

fig. 112.

ceoropia larva.
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and eggs are laid under the cottony covering, hatching in spring and early
summer.
Treatment — Trees may be freed from the large scales by fastening a sponge or cloth on the

twigs,

end of a

pole, saturating it in kerosene,

Oyster-shell Scale

Walnut Scale

and swabbing the

scale

{Mytilaspis pomorum)

from the under side of the limbs.

— See Apple
— Well distributed
Insects.

over the

{Aspidiotus juglans-regice)

may

be found at times on almost any of the fruit trees,
It is the largest of the
it chiefly infests walnut, locust, and other shade trees.
circular
in
outline,
and pale gray or dirty
irregularly
"ring and nipple" scales, is

United

States.

While

this

white in color.

Tkbatmbnt — Same

as for

San Jose

becomes abundant.

scale, if it

£

O

•

.

V

^-^*^iK^

.

PUBLICATIONS ON INJURIOUS INSECTS AND
PLANT DISEASES
Apple Eots of

By George

Illinois.

Experiment Station, TJrbana,

A

111.

Bulletin 69.

P. Clinton.
.

Illinois Agricultural

.

thorough treatment of the apple

which, though written for lUiuois,

rots,

is

generally

applicable.

Asparagus Culture.

Farmers' Bulletin

United States Department of Agriculture

61.

.

This general treatise includes short accounts of the insects affecting the asparagus plant,
and suggests means of destruction.

Black Rot of Cabbage.
culture

Boll

.

Worm

Farmers' Bulletin 68.

...

.

.

of Cotton.

ment of Agriculture

United States Department of Agri-

...

.

Bulletin 39, Division of Entomology.

...

.

.

...

.

...

.

United States Depa/rt.

.

.

f

.

05

Butterflies and Moths Injurious to Fbuit-Produging Plants.
By Otto Lugger.
Miiinemta Agricultural Experiment Station, St. Anthony Park, Minn.
Bulletin 6.5.
Short accounts of these insects, witli many text illustrations.
.

By W.

Butterfly Book, The.

J.

Holland.

Doubleday, McClure

&

Go.,

N. Y.

.

.

.

3.00

Gives short accounts of all the important butterflies found in the United States, describes
them, and gives food plants of larvae where l<nown. Is illustrated witli 48 coior-plates and
'

many

text figures.

Caiibon Bisulphide as an Insecticide.
ment of Agriculture
.

Chinch Bug, The.

.

Bulletin 15,

Department of Agriculture

.

New

Farmers' Bulletin 145.
.

United States Depart-

.

Series, Division of

Entomology.

United States
.10
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COLBOPTBHA, OB Bbetlbs. By Otto Lugger. Bulletin
ment Station, St. Anthony Park, Minn.

66.
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Minnesota Agricultural Experi.

.

Condensed Handbook op the Diseases of Cultivated Plants

in Ohio.
By
Ohio Agricultural Mrperiment Station, Woosier, Ohio
Gives a concise account of all the principal plant diseases, a general account of the manner
of attack, a table of insecticides with directions for preparation, and a spray calendar. Calendar by Greene, Selby, and Webster.

A. D. Selby.

Bulletin 121.

Destructive Locusts.
of Agriculture

.

Bulletin 25, Division of Entomology.

.

United States Bepa/i-iment

.

Diseases of Field and

ByW.

$0.15

.

.

Garden Crops.

The ilacudllan

N. Y.

1.50

By J. B. Smith. J" .B. iijjpirecoW c6 Co., Philadelphia
Designed as a handbook for the farmer and fruit grower, and a text-book for the student.
Contains chapters on general structure of insects, farm practice with reference to keeping their
ravages in check, insecticides, machinery, preventives, and descriptions of injurious insects.
Illustrated with more than 400 figures.

2.50

G. Smitli.

Co.,

Economic Entomology.

.

Economic Entomology of the Sugar Bbbt.

By

S.

A. Forbes and C. A. Hart.

Bul-

Illinois Agricultural Experiment Station, Vrhana., Til.
Very full and accurate account of all the insects attacking the sugar beet in this country.
Illustrated with many figures.

letin 60.

By

Entomology FOR Beginners.

A.

S.

Packard.

Written as a text-book, yet contains

much

that

Zjppincoii

/. i?.
is

Experiments with Insecticides for the San Jose Scale.
letin 71.

Illi7wis Agricultural

Experiment Station.

Fall Army Worm and Variegated Cutworm,

cfe

Philadelphia.

Co.,

1.75

of general value.

.

By

.

Bulletin 29,

Urdted States Department of Agriculture
Fully treats these two well-known enemies, and gives

New

Entomology.

S.

A. Forbes.

Bul-

...
Series, Division of
.

and means

of food-plants

list

of

control.

By "Willis G. Johnson. Oi'ange JuM Go.,lS.X
A practical treatise dealing thoroughly with the subject in its various aspects.

Fumigation Methods.

.

.

1.00

.

Of especial
value to nurserymen, millers, and greenhouse owners. Contains also a general review of
United States laws relating to nursery and orchard inspection, and an abstract of foreign
regulations.

Gipsy

Moth

in America.

Bulletin 11,

New

Series, Division of

.
.
States Department of Agriculture
A full account of the introduction of this pest, the nature of
.

.

.

Entomology.
.

.

ravages, and the

its

United

.

.

.05

means of

control.

Grain Smuts, The.

Farmers' Bulletin

75.

Hemiptbra, or Bugs. By Otto Lugger.
ment Station, St. Anthony Park, Minn.
Hessian Fly, The.

New

Bulletin 16,

Exhaustive treatment, including

Insects.

Bulletin

Department of Agriculture

.

Bulletin 69.

Minnesota Agriculturnl Experi-

...

Series, Division of

....

Department of Agriculture

Household

United Stales Department of Agriculture

New

4,
.

.

.

.

Entomology.

.

Vnited States

...

full bibliography.

Series, Division of

Entomology.
•

United States

10
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By

Insect Book, The.

L. O.

Doubleday, Page

Howard.

&

Co.,

N.

Y

$3.00

A

Gives short accounts of many of the more important insects of the United States.
panion book to "The ButtcrB.y Book." Contains 48 plates and about 800 text figures.
larly written and well illustrated.

Wheat.

Insect Enemies of Growing
ment of Agriculture

Insect Enemies op the Grape.
Agriculture

.

Treats of
the grape.

Insect Life.

By

United States Depa/rtment of

70.

.

and means of combating nine of the most serious pests attacking

life histories

J.

....

H, Comstock.

D. Appleton

(&

Co

m Y

$1.75

.

,

part of this attractive book is designed as a course of study in insect
ter part contains directions for the collection and preservation of insects.

The

Popu-

United States Depart-

Farmers' Bulletin 132.

Farmers' Bulletin

...

.

com-

first

Insects Affecting Domestic Animals. Bulletin
United States Department of Agriculture
.

5,

New Series,

The

life.

lat-

Division of Entomology.

.

.

•

Treats of the insects affecting horses, cattle, sheep, hogs, dogs, and other domestic animals.
Many illustrations are given and descriptions are so written that most of the insects will be
readily recognized.

Insects Afpectino the Cotton Plant.
ment of Agriculture
.

.

.

Insects Affecting the Tobacco Plant.
partment of Agriculture
.

Insects Injurious to
44.

Farmers' Bulletin

....

United States Depart-

47.

....

.

.

.

United States De-

Farmers' Bulletin 120.

.

Farm and Garden

Crops.

By

Hopliins and Rumsey.

Bulletin

West Virginia Agricultural Experiment Station, Morgantown, W. Va.
Gives plainly and briefly character of injuries, insect responsible for each, and means of
prevention and remedy.
.

Insects Injurious to Fruits.

By William

Saunders.

/

B. Lippincott

&

.

.

Co., Phila-

2.00

delphia

Though written several years ago, this is still the best work on the subject published.
Treats insects attacking apple, peach, plum, cherry, orange, raspberry, strawberry, currant,

Many

etc.

illustrations.

Insects Injurious to Garden and Orchard Crops. Bulletin
sion of Entomology.
United States Department of Agriculture
Insects Injurious to
ogy.

-

Garden

Chops. Bulletin 23,
United Slates Department of Agriculture

New

19,

New

Series, Divi-

.10

Series, Division of

Entomol,10

This bulletin, like several others mentioned later, deals with recently-discovered facts
regarding many of the more important insects in their relations to the farmer, gardener, and
fruit grower.

Insects Injurious to Ornamental Plants. Bulletin
mology.
United States Department of Agriculture
Insects Injurious to Staple Crops.
N. y.

a book for the

By

E.

27,

New

Series,

Dwight Sanderson.

Division of Ento.10

JoJm Wiley

<&

Sons,

One of the most thorough of its kind recently issued.
enemies, and ravages of insects affecting grains, grasses, a.nd
roots, cotton, tobacco, and hops, the means of combating, and Includes a chapter on insectiTreats of the
cides.

practical farmer.

life histories, habit.s,

1.50
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Insects Injurious to Stoked Grains.

Farmers' Bulletin

ment of Agriculture
Insects,

Study

.

By

OF.

J.

H. Comstock.

United States Depart-

45.

.

.

.

PuUUMng

Comstock
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.

Co.,lt\\&C3.,l^. \.

$3.75

.

Larger Apple-tree Borers.

Circular 33, Second Series, Division of Entomology.
United States Department of Agriculture
Treats of the Eound-lieaded, Flat-headed, and Spotted Apple.tree Borers.
.

Laws concerning Injurious
ment of Agriculture

(1898)

Insects.
.

13,

New

United States Depart-

Series

,05

.

Mexican Cotton-boll Weevil.

Farmers' Bulletin 130.

....

Agriculture

Miscellaneous Results.

Bulletin

.

Bulletins

7,

10,

...

New

23,

United States Department of

United States Department of Agriculture
These treat of various insects and si^nlflcant features
those treated are of considerable economic importance.
.

.

...

.

.

Division of Entomology.

Series,
.

Each.

.

,

Many

of their life histories.

.10

of

Orthoptera, or Grasshoppers, Locusts, Crickets, and Cockroaches, op Minnesota,
By Otto Lugger Bulletin 55. Minnesota Agricultural Experiment Station, St.
Anthony Park, Minn

...

Peach Leap-curl.

Bulletin 20, Division of Vegetable Physiology
United States Department of Agriculture
Full account of this disease, its distribution, and remedies applicable.

Peach TwiG-BORER. Farmers'

Bulletin 80.

and Pathology.

.

.

.

.

.

.25

.

United States Department of Agriculture

Peach Yellows and Peach Rosette. Bulletin 1, Division of Vegetable Physiology
and Pathology. United States Department of Agriculture
.

.

Periodical Cicada.

Bulletin 14, Division of Entomology.

.

.

.

Agriculture

Farmers' Bulletin 91

20

life history.

.15

.

.

Treats of the "Seventeen-year Locust," its broods, and their
fruit grower to enable him to avoid losses in " locust years."

Potato Diseases.

.

United States Department of
Useful to the

United States Department of Agriculture

Principal Insects Liable to be Distributed on Nursery Stock. Bulletin
United States Department of Agriculture
Series, Division of Entomology.

34,

.

.

New

....

San Jose Scale.

Bulletin

3,

New

pa/rtment of Agriculture
Full account (illustrated) of

Series, Division of

Entomology.

United States De.10

this scale

and

its

enemies.

Some Common Birds in their Relations to Agriculture.

....

Farmers' Bulletin

United States Department of Agriculture.
Notes on the lives, food, and habits of cuckoos, woodpeckers, crows,

common birds.
Spraying op Plants.

By

E.

Q.

Lodeman.

The Macmillan

.

Co.,

.

blackbirds,

N. Y.

An unusually exhaustive treatise on methods and results in spraying.

54.

....
.

and other
.

1.00
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Three Insect Enemies of Shade Trees.

Farmers' Bulletin
partment of Agriculture
Treats of the Elm Leaf -beetle, Tussock-moth, and Web-worm.
.

.

.

By M. V. Slingerlaml.
Unimrsity Agricultural Experiment Station, lt\ia,ca,,T^.Y.

Trap- LANTERNS OR "Moth-catchers."
An

excellent bulletin, giving the facts about the trap-lanterns.

The Division
culars

of Entomology, of the United States

on important

insects

whenever information

is

99.

United States De-

.

Cornell

Bulletin 202.

Tells just what they

do catch.

Department of Agriculture, publishes

Many of

particularly needed.

these are

Cirstill

Among those already published are Circular 4, The Army Worm Circular 9, Cankerworms Circular 20, The Woolly Aphis of the Apple Circular 3^6, The Pear Slug Circular 31,
The Cucumber Beetle Circular 37, The Use of Hydrocyanic Acid Gas Circular 43, Destrucavailable.

:

Green Pea-louse.

The Division

Almost

reports of

accounts of

all

the bulletins of this division are of value to the farmer.

and Pathology publishes bulletins treating of plant
and the remedies needful in combating them.

of Vegetable Physiology

diseases, their characters,

The

;

;

;

tive

;

;

;

many

several of the state

entomologists are valuable publications,

containing

injurious insects and the most approved methods of treating them.

Selecting-

and

Farm Animals

Feeding-

By Herbert W. Mumpord,

B. S.

Professor of Animal Husbandry, College of Agriculture, University of Illinois,
Husbandry, Illinois Agricultural Experiment Station

I.

A

for Profit

and Chief of Animal

LEADING BREEDS OF LIVE STOCK

through the various exhibits at onr leading fairs and expositions tends
we have a large number of breeds in each department of
live stock.
Those who are interested in animal husbandry from a business standpoint have their preferences. They are reasonably familiar with the origin, hisstroll

to emjDhasize the fact that

tory,

much
to see

and

They are apt to look with
upon other breeds with which they are less familiar, and at times
the weak points in the breeds which they champion.
characteristics of their favorite breeds.

disfavor

It is hardly to be expected that a breeder of pure-bred stock,

—

stock farmer, will be equally familiar with all breeds
a
and closest observation is all too short for such knowledge

much

less

too
fail

the

thorough study
yet until one becomes

life of

—

with the strong and weak points of the various breeds he could
hardly be looked upon as an intelligent breeder or feeder. It may as well be
admitted that there is no best breed of horses, cattle, sheep, or swine. Practically
If the originators have
all breeds have been developed to meet certain local needs.
followed wise methods the breeds which they have developed to meet their requirements are undoubtedly the best breed from their point of view. But to conclude
that, because a breed is the best under certain local conditions, it is the best breed
Every breed has its faults, and no
for all conditions, is an absurd assumption.
utterly
worthless
as
to possess no redeeming qualities.
so
breed in existence is
if
indeed
any,
that do not possess advantages in
breeds,
very
few
There are but
fairly conversant

certain particulars over

all

other breeds.

This then, in the judgment of the author, should be our frame of mind when
we come to study breeds. We must not expect perfection in any breed, and still
we must demand some advantageous qualities in every bree
Copyright, 1902, by Rand, MoNally

&

Co.

(
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LEADIXG BKEEDS OP LIVE STOCK*

208

The American people are not a nation of strong prejudices, but they are a
who are too apt to base their judgments on insufficient evidence. Caution,

people

is necessary that final judgment of the value of a breed be not too quickly
Impressions of breeds should not be based on the behavior or performance
of individual animals, but should rather be based upon the possibilities of the best,
or, at any rate, the average of the breed.
man
Oftentimes the selection of a breed hinges upon personal preference.

therefore,

passed.

A

breed not because he believes it the best, but because it is as good as
This is a competent reason, for a man seldom succeeds
others and suits his fancy.
with a breed of stock he does not like, while often a man achieves great success

may

select a

with a commonplace breed that just

''

fills

his eye."

In our discussion of the various breeds of improved live stock we shall confine
ourselves largely to a discussion of the characteristics of the various breeds, as we
find them,
is

and

of their adaptability to certain localities

evident that in a brief treatise of this nature

and

will

how interesting such facts might be to the reader.
The farmer and stock-raiser, as distinguished from

stock, is interested in the production of animals for tlie

much
The

He

less

make

the breeder of pure-bred

open market, and only

upon pure-bred animals

interested in those characteristics which,

the

It

to a

extent in animals which are to be used subsequently as breeding animals.

stock-raiser, therefore, looks
is

for particular uses.

be impossible to go into

and development of these breeds, no matter how important

details as to the history

or

it

common

animal products.

if

as a

judiciously

means

to

an end.

made use

of, will

stock of his farm more profitable producers of meat or of other

The

discussion of the breeds which follows

the benefit of stock-raisers.

hensive knowledge than

it is

is intended solely for
Stock breeders require a more intricate and comprepossible to give in the limited space at our disposal.

BREEDS OF CATTLE
All the breeds of cattle belong to one or
beef, dairy,

The

more

of the following classes, viz.:

and dual purpose.

beef breeds are

:

Shorthorns, Polleu Durhams. Herefords, Aberdeen Angus,

and Galloways.

The dual purpose breeds

are

Red

Polled, Shorthor)is, Polled

Durhams, Brown

Swiss, and Devon.

The

dairy breeds

a,Ye

Jerseys, Guernseys, Ayrshires, Holstems,

aunA.

Dutch Belted.

BEEF CATTLE: SHORTHORNS
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It will be noted that Shorthorns and Polled Durhams are included in both the
beef and dual purpose class.
This is because numerous representatives of each of
these breeds are distinctly of the beef tj'pe, while still others are as certainly of the

dual purpose type.

BREEDS OF BEEP CATTLE
The leading

breeds of beef cattle are the Shorthorns, Polled Durhams, Here-

fords, Aberdeen-Angus, and Galloivays.

Shortliorns — Shorthorns have been
Shorthorns.

no longer correct

variously called Tceswater Cattle, Durhams, and

Durhams, and this term should not
longer be used, since it is now applied to a more recently established classification of our improved
breeds of beef cattle, namely, Polled Durhams. Both the names Durham and Teeswater were
It is

to speaU of Shorthorns as

formerly given the Shorthorns from the fact that the breed originated in the valley of the Tees
and largely in Durham. They soon spread over the shires of Korthumberland, Lincoln, and York.
At this time it is hard to conceive that but little more than one hundred years ago Shorthorns,
and in fact all of the older breeds of beef cattle, -were scarcely uniform enough to be looked upon
They had little to recommend them to the attention of farmers and breeders
as distinct breeds.

above the

common

stock of the country.

and live-stock conditions may be depended upon,
popular idea of a beef animal was one of huge bulk. It was the breeder who produced the
It was
largest bullocks regardless of age that received the greatest consideration and patronage
this characteristic of the Shorthorn as is evidenced in the
Durham Ox and the White Heifer that Traveled, that first
If the literature referring to early agriculture

the

first

This occurred somebrought them into popular favor.
thing over a century ago, and from that time until this
Shorthorns have remained the most universally popular

breed of beef cattle in existence. The idea of the necessity
of securing enormous size in order to get a profitable beet
animal has long since been abandoned. Efforts to improve
the Shorthorn breed have been along the line of getting
refinement of bone and general form, with early maturing
qualities, rather than the increase of bulk, yet without lessening that valuable characteristic of plenty of scale and
growthiness. Shorthorn characteristics whi(?h have ever
been valuable ones, especially wherever the Shorthorn has

been used as an improver of native cattle.
Originators and early improvers of the Shorthorn breed
recognized the importance of an abundant supply of milk

and they were careful to preserve, as far as possible, the
strong milking tendencies of the old Shorthorn stock. So
characteristic of the Shorthorn breed did this milking
tendency become that it is undoubtedly true that no breed

Fig. 113.

Shorthorn bull (Merry Hampton

132572) and cow (Mary Abbotsburn 7th
[Vol. XXXIX, A. H. B.] owned by W.

A. Boland,. Grass Lake, Mich.)
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While other breeds of beef
it to the same extent as do the Shorthorns.
upon the common stock of the country often have a tendency to reduce the producin fact, Shorttion of milk in their offspring, Shorthorns appear to have the opposite influence
horns seem to have the happy faculty of blending admirably with native and common stock. No
other breed of beef cattle will so rapidly improve native or common stock as well-bred Shorthorn
bulls of creditable individual merit. Even the breeds of beef cattle blend well with the Shorthorn
blood.
The Shorthorn cow, with her deep milking tendencies, makes the best dam for a bullock.
While the modern Shorthorn has lost many of the faults of those of early times, the breed as
a whole needs careful attention in the way of selection and weeding out of inferior animals.
From the very fact that Shorthorns have been so popular and have become so widely disseminated,
many herds have fallen into the hands of careless feeders and indifferent breeders who have
allowed their herds to deteriorate so that the average pure-bred Shorthorn is hardly up to the
standard of the average pure-bred beef animal of the other beef breeds. The most common faults
among modern Shorthorns are their long legs, their prominent hips, and plain rumps, with a
tendency to bunch at the tail-head and elsewhere when highly fitted. To be sure, these faults
The breed is noted for its
are not always present, but as we have said they are all too common.
of beef cattle possesses
cattle crossed

—

quiet disposition and, therefore,

is

well adapted for putting into small feed lots in preparing for

the market.

Herefords — The

Heref ords were named after the shire in the west of England where they
This country, which was a grass country and largely devoted to dairying, subsequently
became the home of one of the most profitable and useful breeds of improved live stock for which
Great Britain has become famous. Lovers of " white faces " look upon Benjamin Tompkins as
the first improver of Hereford cattle who paid especial
attention to beef tendencies among the breed.
originated.

The
and

characteristic colors

and markings of Herefords

their prepotency in transmitting these characteristics to

their offspring

have made them quite popular for crossing

upon native and common

stock, especially

upon the

range.

conceded that no other breed of beef
cattle quite equals the Herefords as a producer of beef
when grass alone is depended upon. Herefords, as a rule,
are closer to the ground, but not quite as massive as the
Shorthorns, nor as good milkers.
They mature rather
more quickly than do the Shorthorns, but have the same
tendency to iJecome uneven and patchy when fed long and
It is generally

They are well adapted to good grazing
but are not suited for conditions requiring cows to
furnish a liberal amount of milk. They are hardly as quiet

heavily on grain.
lands,

in disposition as are the Shorthorns.

Aberdeen- Angus — The
Hereford bull (Dale 65481 sold at
Chicago for $7,.500) and cow (Dollv 2d
with heifer calf, for S5,<XiO).

Fig. 114.

61799, sold,

,

Aberdeen - Angus breed

originated in the eastern part of Scotland under conditions
well calculated to make a hardy race of cattle. Their continued improvement, from the origin of the breed up to
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was somewhat interrupted, about the year
by the widespread popularity of Sliorthorns in Great
Britain.
It was at one time tliought that the breed had
become almost extinct. It is undoubtedly true that had it
not been for "William McCombie, this valuable race of cattle
would have lost its identity. Its brief setback, owing to
the somewhat unnatural boom enjoyed by the Shorthorns
at an early date, has been more than regained, and it is
to-day one of the most formidable breeds with which other
beef cattle are compelled to compete. Its general smooth
ness of outline, its early maturity, and its even fleshing
tendencies have made it a general favorite among the prothe present time,
1810,

ducers of beef cattle for the market.

won

greater or

more

No

other breed has

signal honors at recent live-stock

shows than has the Angus breed. It seems next to impossible to feed an Angus steer in such a way that he will
become bunchy. The}^ ai'e, therefore, well adapted for
Fig. 115.
33933)

Polled Angus bull (Woodlawn
and cow (Lena Estill 3d 22069).

long feeding periods.
The quality of their beef is excellent, being well marbled and containing about the right proportion of lean and

Their refinement of form and feature makes them
invariably dress a high percentage of beef. No other cattle
fat beef.

of equal quality and condition will sell better in the open
market than the Angus, a fact which emphasizes their good
killing qualities together with the desirable quality of their
flesh.

Those selecting bulls of the Angus breed for use on
grade or pure-bred herds should look well to secure a
smoothly laid shoulder, not too open on top, and a straight,
well-muscled hind leg.
Oallowaj's No breed of beef cattle in recent years
has made the improvement that has been made by the Galloways. They were formerly angular, rough, coarse, and
They were proverbially fiatnoticeably lacking in width.
ribbed and late maturing. During recent years several progressive breeders have wrought such an improvement in the
breed that their animals are hardly looked upon as typical
Galloways. These improved herds, however, sliow the posTheir beef has
sibilities resting in the Galloway breed.
always been considered of the highest quality on the English
market. They usually dress out a high percentage of beef
carrying good grain. Their long, thick, woolly coats have

—

made

their hides valuable for the

manufacture of

coats,

Fig. 116. Galloway bull (Druid of Castlemilk 17054 [6159], champion of Scotland,
1899, and of America, 1901 bred by Sir
Robert Jarden, owned by O. H. Swigart,
Champaign, 111.) and heifer (Norma 3d
of Avondale, senior champion, International Live Stock E3:posiblon, Chicago,
;

1901

;

same owner).
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robes,

The Galloways and Shorthorns make a very

and mittens.

desirable cross for the produc-

and subsequently for the block.
Polled Durhams It should be clearly understood that Polled Shorthorns and Polled
Durhams are not necessarily the same breed. The Polled Shorthorn is eligible for registry in the
Durhams
American Shorthorn Herd Book and in the American Polled Durham Record. Polled
is spoken of
are not eligible for registry in the American Shorthorn Herd Book. When an animal
' double standard Polled Durham " it is to be understood that such an animal is eligible for
as a
tion of steers for the feed lot

—

as well. The
record in the American Shorthorn Herd Book and in the Polled Durham Herd Book
ShortPolled Durhams have practically the same characteristics as those possessed by the modern
breeders
among
tendency
a
endangered
by
been
somewhat
has
horns. The standing of the breed
a few inferior
to reserve all of the polled animals dropped in their herds rather than to discard
ones.

The temptation

to sell

such unworthy polled

cattle at a

good price has been too strong

to

resist.

BREEDS OF DAIRY CATTLE
The

leading breeds of dairy cattle are the Jerseys, Guernseys, Ayrshires, Hoi-

st ein-Friesians.

and Dutch Belted.
Jersey may be light

Jerseys — The

or dark fawn in color and may be all fawn or fawn and
fawn their color is spoken of as solid when spotted with white, as
broken colored Jerseys. The solid fawn color is preferred. A black tongue and a black switch
Formerly there was such a strong prejudice in favor of solid colored
are also desirable markings.
Jerseys with the desirable markings that many very good individual broken colored Jerseys were

white.

"When they are

discarded

much

all

;

to the detriment of the breed.

Breeders of Jerseys as well as breeders of

all

classes of live stock are not permitting color to stand as the

While in many instances its imand should be recognized, it does not take pre-

chief basis for selection.

portance

is

cedence of more important factors. The following are the
most important characteristics of the Jersey breed:
1. A tendency to convert a large part of the food con-

sumed

into

milk and not

flesh

and

fat.

Their milk contains the highest percentage of butter
fat of any of the dairy breeds. In other words, they give the
richest milk. They are noted for quality rather than quantity
2.

of milk.
3. The fat globules in the milk are large, thus facilitating creaming by the shallow or deep setting gravity methods.
Largely owing to this fact the cream gathers more rapidly in

churning than the cream taken from the milk of other breeds
of cows.

,
„,_,,,
,,.,„ ,
Jersey ^
bull (Pedro 3187) and
„ Fig. 117.
•
cow (Brown Bessie 74997).

4. Their early maturity makes it pt)ssible to breed them
an early age, hence, avoiding the necessity of long
° periods
.
.^.
^
,.,
-^,
^,
of waiting while they are coming into usefCilness.

at

.

.
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—

G-uernseys Like Jerseys, Guernseys are sometimes
spoken of as one of the Channel Island breeds because they
originated on the Lsland of Guernsey in the English Channel.
While these two breeds have been bred and developed independently they doubtless had a common origin, and as they
have been developed for similar uses they resemble each
other in their general appearance and in their characteristics
as well.

Guernseys are larger, somewhat coarser in bone, and carry
flesh than Jerseys.
They are noted for the rich color of
their milk and cream and the natural high color of the butter
made from Guernsey cream. It is generally believed that
they produce slightly more milk than the Jerseys; whether
or not their milk possesses a higher percentage of butter fat
than Jersey milk is a disputed question.
The color of the Guernsey is characteristic they are
usually of a light yellowish, reddish, or orange fawn with
Fi0. Its. Guernsey bull (Sheet Anchor
large and small patches of white unevenly distributed over
3934) and cqw (Vrangue's Favorite
rv. 1923, owned by Alfred Le Pathe body and legs. The Guernseys are said to possess quiet
tourel, Island of Guernsey),
dispositions.
At any rate, they are cared for in their native
home largely by women. Mature cows of this breed should weigh from 950 to 1,200 pounds,
Guernseys are persistent milkers; like the Jerseys, the fat
bulls from 1,200 to 1,600 pounds.
globules in the milk are large. They are not usually bred so.

more

;

young

as the Jerseys.

Ayrshires — Ayrshires

originated in the country or
Their flesh-carrying and flesh-taking
tendencies are undoubtedly the result of the free use of Shorthorn blood in the development of the breed. As a dairy
breed they are especially valuable to furnish milk well suited
for cheese-making. They give a large quantity of milk not
containing a high percentage of butter fat but a high pershire of Ayr, Scotland.

centage of casein.

In general type, they are short-legged

and their thin necks, clean-cut heads, roomy paunches, and
deep hind quarters give them a characteristic wedge-shaped
Mature bulls should weigh from
appearance from the side.
1,300 to 1,700 pounds.
level,

dant.

The udders

spreading, broad and

They

are

flat

of the Ayrshires are

rather than large and pen-

a very hardy race of cattle with a ten-

In color, they are red
dency to be somewhat nervous.
and white, either color predominating or in most cases an
indeflnite spotting of white over the red is characteristic.
The fat globules in the milk are quite uneven in size

although mostly small.

16

Fig 119

Ayi&hiiebull(JohnWebb5180)

and cow (Red Rose

556b)
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HoLstein-Friesians —This
North Holland and Friesland, a low,
It is

breed originated in
level, rich country.

not surprising, therefore, that this breed, surrounded
centuries, is the largest and

by such environment for

Mature cows

heaviest breed of dairy cattle in existence.

should weigh from 1,150 to 1,600 pounds, bulls from 1,900
to 2, 400 pounds. In color they are black and white, black
predominating in some and white in others disposition,
quiet; constitution, strong; udders, usually large, being
;

long and extending well up behind. Teats inclined to
be large, milk veins prominent. No other breed equals
them in quantity of milk. Their milk is, however, deficient in fat and solids.
Where kept on the farm their
abundant milk is very useful for young growing calves
and pigs. The fat globules in Holstein milk are small.
Holsteins are

sometimes recom-

mended
Holatein-Friesian bull (De Brave
330) and cow (Rosa Bonheur 5th
11377, owDed by Michigan State Agricul-

for beef

Fig. 120.

Hendrik

tural College).

production.

In

this regard the au-

thor believes they
are apt to possess thin flesh of a coarse nature and to be too
coarse in bone. Their beef does not possess the juiciness of
the beef cut from the beef breeds.
They are distinctly a

dairy breed and
should be looked
upon as such.

Dutch Belted

—The

original

of these

name

cattle Twas

"Lakenfleld cattle,"
a name now sometimes used in their
native country, Holland.

As

their

Fig. 121.
255)

Dutch Belted bull (Duke of Ralph
and cow (Lady Aldine 184).

name

indicates they are belted, a broad

band of white encircling
main color being black. The cows weigh
from 1,000 to 1,300 pounds, and the bulls from 1,300 to
1,800 pounds. They give a large amount of milk containing
the body, the

a small percentage of butter
Fig. 122.

Red

fat.
In this respect they are
Their heads are long; horns, fine
udders, square and well placed.

similar to Holsteins.
Polled bull (Boss 3398)

cow (Popsy 3d 9689).

and

;

necks, thin

;
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The

leading dual purpose cattle are the Red
Swiss, aud Devons.
Ked Polled The Red Polled breed originated in
Norfolk and SuflEolk counties in the east of England.
While thej' are looked upon as a general or dual purpose
Polled,

Brown

—

breed, their dairy qualities are rather better than their
qualities as beef producers.
As the name indicates they

somewhat heavier than the
and body. They are usually of a

are polled; in weight the}' are

Devon and longer
deep dark red

Bro'wn

in leg

color.

—

S^viss
In color these cattle are gray or
brown with dark extremities except muzzle which is
"mealy." The bulls are usually darker colored than the
cows.
Some individuals of the Brown Swiss breed might
be mistaken for Jerseys, but they are generally much
heavier and coarser.
Mature cows weigh from 1,200 to
1,400 pounds and bulls from 1,600 to 3,100 pounds. Udder
and teats large; bones, heavy; hide, thick; disposition,
V-

dull.

Brown Swiss

FiQ. 123.

Brown Swiss

and cow (Brienzi

bull (Gilbo 720)

168).

calves are large and vigorous at

birth and with proper care

grow

quite rapidly, some-

times weighing 600 pounds at six months of age.
Devons This dual purpose breed is very popular
They were formerly more
in Southwestern England.

—

common

Devon bull (General Gordon 3d 5243,
owned by W. F. Morse, Verona, Wis.
(From the Breeder^s Oazette.)

Fig. 124.

in the United States than at the present time.
Their active temperament made them desirable as work
Their milk is rich and the quantity average.
cattle.
They are not very persistent milkers. Their beef is of
excellent quality, but their lack of size and growth has
prevented their becoming universally popular as a beef

breed in the United States.

BREEDS OF HORSES
In general, horses may be classified as draft, coach, carriage, and saddle horses.
The draft breeds are Percheron, Clydesdale, English Shire, Belgian, Suffolk Punch.
The coach breeds are French Coach, German Coach, and Cleveland Bay.
The carriage breeds are American Trotter and Haclcney.
The saddle breeds are English and American Thoroughbred and American Saddler.
In a technical sense the above classification may not be correct, but it is sufficiently accurate to aid materially in a clear understanding of the uses to

various breeds are put.

which the
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DRAFT BREEDS
Percheron — The Percheron the
is

of

the draft breeds in the United States.

all

When

originated in France.

known
The breed

best

mature, stallions weigh

pounds; mares from 1,600 to 1,800
pounds; color, black, brown, bay, or gray; grays and
blacks are most common. Percherons have an attrac-

from 1,800

tive style

and

to 2,000

and

spirited.

finish,

being nicely turned, good actors,

They have a quiet

cherons cross well with the

common

disposition.

Per-

draft stock of the

country and stallions are more freely used for the production of heavy draft horses than those of any other
breed. They are apt to be a trifle light in bone, hence, by
mating a grade shire mare of naturally heavy strong bone
with a Percheron stallion an ideal market draft horse

Fig. 125. Typical Percheron stallion.
(Breeder's Gazette.)

produced.

is

English Shire — The Shire is the

heaviest breed

of draft horses in existence, mature horses weighing from

They range in height from 15i
Legs and body short and massive. A
mass of fine, silky hair from knee and hock to fetlocks
is often spoken of as the "feather." The Shire is chiefly
noted for its bulk, heavy bone, and good feet. In temperament they are somewhat dull and sluggish, and are
adapted for slow trucking where strength is the most
important consideration. Many Shires are marked with
a strip of white in the face and with two or more white
stockings.
Prevailing colors, bay, brown, and black.
1,800 to 2,100 pounds.

to 17i hands.

Clydesdale

— The

Clydes-

Fig. 126.

Typical English Shire stallion.

(^Breeder^s Gazette.)
hardly as
low or massive as the Shire, but rather more active. In
fact, the long stride of the Clydesdale at the walk is espe-

dale

is

A

trifle more slope in pastern and
shoulder makes greater action possible.
Otherwise than
the points noted above, the Clydusdale is very similar to
the Shire. They are similarly marked, had a common

cially characteristic.

and formerly were more or less freely crossed. It
probably true that the Clydesdale is less beefy in the leg
than the Shire and more stylish.

origin,
is

Belgian — In

Fig. 127.

Typical Clydesdalu

stallion.

gian

is

its characteristics and origin, the Belquite similar to the Percheron. As a rule, however.
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they are a

little heavier in bone and often shorter legged.
They are good actors for draft horses
and noted for their good feet. While they have not been imported to the United States in large
numbers, the few that have been imported have given a good account of themselves and there
is no reason why they should not increase in popularity.
Suflfolk Punch
Prevailing colors, sorrel and chestnut. Stallions weigh from 1,600 to
3,000 pounds. Their general rotund appearance has led manj' to speak of them as too beefy.
They have great courage and strength in di'aft work. They are without the feather or hair on
the legs possessed by the Shire and Clydesdale
While they are
legs short and bodies heavy.
quite popular among the farmers in the south of England, they have never become so in the
United States. Considering their bulk and the shortness of their legs thej' are good actors.

—

;

Frencli

COACH BREEDS
—
The
French
Coach horse has been developed in France under conditions
Coacli

well calculated to produce a horse of perfect conformation, good action, and endurance.
lighter class of native French mares were crossed with

The

Arabian and English Thoroughbred stallions, so we can
see that the French Coach has a considerable amount of
Arabian blood. This undoubtedly accounts for the pleasing conformation of this breed of horses. The high qualitjof these horses is undoubtedly largely due to the interest
taken by the French Government in their breeding. The
Government seems to have taken more pride in the development of this coach horse than any other class of French

A

number of staUions of this breed are
farmers and breeders throughout France
In addition to this the Government has
at a nominal fee.
a system for the inspection of all stallions used in the

horses.

annually

large

let to

country.

All the stallions in France, outside of the Government
Fig. ISS. Typical French Coach stallion.
belong to one of three classes 1st. Approted stalApproved stallions are such as the Government inspectors consider excellent individuals
lions
and of equally good breeding. The owners of such stallions receive a bonus from the Government
stables,

:

—

from $75 to $150 for standing them in France. 2d. Autlwrized stallions These are stallions
which Government inspectors believe to be good enough to be used on the common stock of the
country, but which are not considered good enough to offer a bonus to their owners for standing
VnaiMorized stallions —There are a large number of stallions in France which are
3d.
them.
not good enough individually nor well enough bred to be used for breeding purposes so they are
used for common work horses on the street and on the farms.
The desirable action of the French Coach may be partially due to the method of developing,
Trotters. The races
training, and speeding. This class of horses is sometimes spoken of as French
over a sod track, so it is a
in France are seldom less than two or three miles in extent and usually
A sod track makes higher action necessaiy, and while it is
trial of endurance as well as of speed.
of
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not conducive to high speed it influences knee and
hock action. A mature French Coach horse weighs
from 1,000 to 1,200 pounds. The predominating colors are bays, browns, and sorrels.
German Coach The German Coach and
German Coacher is similar to the French Coach horse,
but is heavier in body and limb. Their origin was
very similar to that of the French Coach, except that
native Gei-man mares were used as a foundation.
They weigh from 1,050 to 1,350 pounds are bays,
These horses are heavy
browns, and chestnuts.
enough for most farm work.

—

;

Cleveland Bay — The

Cleveland

Bay

is

the

English Coach horse. They are the result of crossing
Fig. 189. Typical Cleveland Bay stallion
large, native bay mares with thoroughbred stallions.
{Breeder's Gazette.)
Cleveland bays are the most uniform in color of any
of the coach or carriage breeds, being usually a bright bay with black points
larger than the
French Coach and fully as heavy as the German or Oldenberg Coach horses weigh from 1,000 to
1,400 pounds.
They are not so good actors nor have they produced so good results where they
have been used on the common stock of the United States as has the French coach. In disposition they are quiet and gentle.
The breed as a whole lacks greatly in uniformity.
;

;

CARRIAGE BREEDS

—

American Trotter The American Trotter has been developed for the race course.
There is a great lack of uniformity among standard bred horses. As to general appearance and
conformation they have been developed with one object in view, that of securing great speed.
The American Trotter undoubtedly stands at the head of the trotters of all nations for high speed
at the trot.

There are quite a number of standard bred horses that
conformation, and action most desired in
market, carriage, or coach horses, hence, many American
Trotters are used as carriage and coach horses.
More
attention is being paid by breeders of American Trotters
to the development of size, action, and conformation than
possess size,

formerly.

The

principal use to

which American Trotters

are put is the race course.

This class of horses has been
developed largely by breeding the lighter graded common
mares of the United States with English thoroughbred
stallions.

Hackney — The Hackney is another carriage or coach
horse that
land Bay.

is

not nearly so

tall

nor so heavy as the Cleve-

They weigh from 900

to 1,200 pounds.

For a

^'*"'''"'

^'"(B^eedJl'^GafefuT^'"'^
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coach breed they are short legged and very compiict and exceptionally well muscled. They are
noted for their knee and hock action which in some instances is excessive.
In some parts of
England they are spoken of as the Norfolk Trotter. In the United States they are not considered
fast, and they are used for the production of fancy drivers rather than for the production of speed.

SADDLE BREEDS
English Tlioroug-libred — The
Britain.

They

English Thoroughbred

are very slim of build and devoid of

flesh.

is

the running horse of Great

They had

their origin largely in the

Arabian horse. Bays, chestnuts, and browns predominate. In disposition they are fearless and
ambitious. These horses have great endurance. They are used principally for racing purposes
and for mating with heavier horses possessing less spirit. The characteristics of the English and

American Thoroughbred

are so nearly alike that

it is

American Saddler — The

unnecessary to describe the

latter.

American Saddler, like the American Trotter, had its origin
very similar to that of the American Thoroughbred, the blood of the English Thoroughbred being
the most conspicuous factor. The most desirable saddlers are those with the most graceful carThe American Saddler is bred quite largely in Missouri and Kenriage and springy saddle gait.
tucky, and he is rapidly becoming an important factor in the horse-breeding interests of the United
Horses largely of thoroughbred and trotting or pacing blood, which have shown especial
States.
adaptability for saddle purposes, have been selected until a breed has been developed which for
intelligence, easy, and clean-going action is not surpassed. They are a breed of remarkable beauty
and graceful carriage. In size they rank with the English Thoroughbred.

BREEDS OF SHEEP
The breeds

of sheep best

known

in the

States belong to one of the following classes:

United
First,

wooled second, medium wooled and third,
The various races of
coarse or long wooled class.
Merinos are practically the only fine wooled breeds.
The Southdown, Shropshire, Hampshire, Oxford,
Dorset Horned, and Clieviot are the principal
medium wooled breeds. The Leicester, Cotsivold
and Lincoln belong to the coarse or long wooled

fine

;

;

class.

FINE

WOOLED

Merino — There are two great subdivisions of Merinos:
which are bred primarily for wool, 'like the
Amencan, Spanish, and Sfi.ron Merinos; and second, those
which are bred for both wool and mutton. This latter subFirst, those

FiG.

1-31.

Typical Merino aud Cotswold.
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division includes the various breeds of Delaine Merino sheep

and the Rambouillei (Fig. 1).
Of the Merinos bred primarily for wool, the Ameriean
Merino is by far the most important breed. They shear a fleece
of great fineness and weight. The body is more or less covered
with wrinkles which lengthen into folds of considerable prominence on the shoulder and neck. The wool is rather short of
It is used for the manufacture of the
staple and very oily.
Owing to the inability of the American
finest woolen fabrics.
Merino to produce a good carcass of mutton at an early age,
and to the fact that fine wool has sold at a discount, the breed
has been in disfavor in the United States for a few years past.
A united effort has been made among the breeders of
Fia. 132. Typical Delaine Merino.
Merino sheep to develop breeds of wool-mutton Merinos. Considerable progress has been made along this line in the United States, France, and Gennany.
There are a number of breeds belonging to this subclass, among which are the Standard Delaine,
the Black Top, the Dickinson Delaine, and the Rartibouillet.
The first three originated in the
United States and the Rambouillet in France.
The American breeds of Delaine Merinos are quite similar in their characteristics. They
possess bodies carrying more flesh than the American or Spanish varieties so that they are considered fairly satisfactory for mutton production. It can hardly be said, however, that they rank
with the English mutton breeds in this respect. They are
more early maturing than the American Merinos and produce
a fleece of good length of staple. Their wool commands a
ready sale at a good price in the wool markets of the United
States.

The Rambouillet

is

considerably larger than the wool-

mutton American Delaines. They are more rangy and coarser
in conformation throughout.
While they are not as good
shearers or as close to the ground as our American Delaines,
they are more vigorous and growthy, being especially adapted
for use on the western range.

MEDIUM WOOLED
Southdown — The

Southdown conforms more nearly
mutton type than does any other breed of sheep.
They are low set, broad, deep, and thick-fleshed. They are
to the ideal

noted especially for their development of the leg of mutton,
their well fleshed backs, and the quality of their mutton.
Their fleeces are somewhat lighter than those of the other
middle-wooled breeds, but it is fine in quality. Mature rams
should range in weight from 175 to 335 pounds and ewes

from 135

to

lO."")

pounds.

The Southdown ram

is

highly

I-ial33.

Typical Lincoln and Southdown.
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prized as a sire for early lambs.

Southdowns are usually gray
Like

all

other

Down

down has been

or
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The faces and legs of the
cinnamon brown in color.

breeds they are hornless.

The South-

extensively used in the improvement and

refinement of some of the other middle-wooled breeds.

—

Fig

134 Typical Hampshire and Shrop(Hampshire, from a photo
graph of Columbian Exposition
sweepstakes winner, furnished by
The American Sheep Breeder.)

shire

Shropshire The Shropshire is the most numerous
and the most universally popular of the English mutton
breeds.
They are of medium size, mature rams ranging in
weight from 17.5 to 250 pounds with ewes about 50 pounds
lighter.
They carry a fleece of medium fineness and length.
The average weight of the Shropshire flieece ranges from 8 to
12 pounds. While Shropshire rams have been known to shear
18 pounds, fleeces of such weight are exceptional. Breeders
of Shropshires have made an effort to preserve the Southdown ideal mutton type in a larger, more growthy sheep. In
many respects they have been eminently successful. The
Shropshire has more wool on the face and legs than the
Southdown, while the color of the face and legs is a blackish
or grayish brown. In its wide distribution and universal popularity, the Shropshire bears the same relation to sheep husbandry that the Shorthorn does to the cattleraising Industry.

Hamp.shire — The Hampshire may
from the Shropshire by

its

be distinguished

greater scale and weight,

heavier bone, coarser head and ear.

The

face, legs,

its

and ears

and the head is not so well covered
with wool. The fleece is similar to that of the Shropshire,
but usually a little shorter in the staple, although quite often
more dense. Mature rams should weigh from 225 to 300
pounds and ewes from 160 to 250 pounds. Like the Shropshire, the Hampshire ram crossed upon native or grade Merino
ewes produces an excellent lamb for fattening purposes, especially where the lamb is to be marketed under one year of age.
are considerably blacker,

This breed is largely used in its native home for crossing
with the larger, less compact, long-wooled breeds.
Oxford The Oxford is the largest of the middleIn fact, their wool is long enough to frewooled breeds.
quently grade as combing wool. Mature rams should weigh

—

from 275 to 400 pounds and ewes from 175 to 260 pounds.
The Oxford is undoubtedly the result of crossing the CotsThey are a very hardy race and
wold with the Hampshire.
well adapted to low, luxuriant pastures and liberal feeding.

Fia. 135.

Typical Cheviot and Oxford.

"
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Horned—

The Dorset Horned breed is the most prolific breed. of sheep in the
Dorset
United States. They are the only medium- wooled' breed that have horns, both the ewes and the
rams possessing them. Their faces and legs are white. The legs show but little wool below the
knees or hocks. Mature rams weigh from 175 to 200 pounds, and ewes from 35 to 50 pounds
lighter.
Dorset Horned sheep have a tendency to be light in the fore quarter and deficient in the
They produce a light fleece of wool possessing but little
girth.
natural oil. As has been said, however, they are the most prolific
of breeds and withal heavy milkers, hardy, and early maturing.
They have given excellent satisfaction when used to produce early
Iambs.
'j^\

Cheviot— The Cheviot

is

a native of the Cheviot Hills.

They

England and Scotland wherever conditions for
their proper development are favorable. They are known as a " hill
breed in Great Britain and are well adapted to what is known as
the " green hills " of England and Scotland. They are a good mutton
Mature rams should weigh
sheep, being low, compact, and broad.
not less than 175 pounds and ewes not less than 135 pounds when
bred in the United States. The range of weights in imported stock
Their wool contains but very little oil.
Typical Dorsetshire is somewhat less than this.
They are very hardy and moderately early maturing. Their grazing
qualities are excellent, but not on coarse grass, as they prefer short, fine herbage. They like the
freedom of the hillside and do not take kindly to confinement. They are regular, but not what
might be called prolific breeders. They shear from 6 to 9 pounds of wool.
ijji

are scattered over

COARSE OR LONG WOOLED

—

Leicester The Leicester bears the same relation to other long- wooled breeds that the
Southdown does to the Down breeds that is, they have been used to improve and to refine the
somewhat coarser breeds of their class. They were much improved by Robert Bakewell about
1780, at which time they were the most popular of the mutton sheep in England.
At the present
time they are looked upon more as a valuable breed for crossing purposes than where bred pure.
They are, perhaps, more compact than the other long-wooled breeds, and rather more early maturing.
Their fleece, however, is not as heavy as either the Cotswold or Lincoln. In size they are
;

similar to the Hampshire.

Cotswold — The

Cotswold (Fig. 131)

is

a very old race of sheep.

said to have been fixed as early as the thirteenth century.

Their characteristics are

Some improvement was wrought

by the use of the Leicester cross. Mature rams weigh from 250 to 300 pounds.
Their heads are long, rather large, and decorated with a long forelock of curly wool. The ewes of
this breed are said to be very good mothers.
The lambs are somewhat delicate at birth. Cotsafter Bakewell's time

wolds are noted for the production of combing wool. Their faces and legs ai'e white with often a
light grayish tinge.
Their fleeces range from eight inches to a foot in length and weigh from
12 to 18 pounds.
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—

Lincoln Lincolns (Fig. 134) are the largest framed, heaviest, and longest wooled breed of
sheep with which we have to deal. They are a hardy race and adapted to low land where pasture
and succulent food are abundant. It is believed that the Lincoln, like other long-wooled breeds,
contain slightly more fat throughout their carcasses than the Down breeds. Owing to this fact
they are not so well liked by many American markets.

BREEDS OF SWINE
All breeds of swine belong either to the fat or the bacon class.
This appears to
be a legitimate and reasonable basis for classification.
The leading breeds of fat hogs are Poland Clnna, Berhshirc, Clienter White.

Duroc-Jersey, Cheshire, and Victoria.
The leading breeds developed especially for the production of bacon are the
Tamworth and Large Yorkshire.

FAT HOGS
Poland China — The

Poland China breed originated in the United States in Butler and
Warren counties, Ohio. They are now, after being bred pure for over half a century, the most
popular breed in the corn belt of America. Some few have been exported to Canada, but they are
not popular there. Poland Chinas are sometimes classed as the heaviest of the medium breeds.
They were formerly larger and coarser than at the present time. For several years breeders of
Poland Chinas have selected them for early maturity and quick fattening qualities. Besides their
early maturing qualities the Poland China is unusually good in the hams. They lack somewhat
in prolificacy and strength of bone. For crossing with the coarser, less refined, common stock of
the country, they are unsurpassed. Mature boars in good flesh should weigh not less than 500
pounds sows, same age and condition, not less than 450 pounds.
Berkshire This breed (Fig. 138) derives its name
from the locality in which it originated, viz., Berkshire, England.
They are the most popular breed of swine in Southei'n
England and they have been more largely imported to the
United States than any other foreign breed. They are hardly
as large as the Poland Chinas, but they mature at an early
age, which is more important. Boars in good flesh, two years
sows,
old or over, should weigh not less than 450 pounds
Berkshires are good
same age and condition, 400 pounds.
grazers, being active and possessed of good quality of bone.
They dress a high percentage of meat and their flesh makes
Advocates of this breed insist that
excellent pork or bacon.
the fat and lean are more evenly distributed throughout the
carcass than in the Poland China. There is less uniformity
in this breed than in Poland Chinas, but they are rather more
Fig. 137. Typical Poland China and
Tamworth sows.
prolific.
;

—

;
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Chester White — Like
They

White is purely an American breed.
They are an older breed than the Poland
They are more numerous in Pennsylvania and Ohio

the Poland China the Chester

originated in Chester County, Pennsylvania.

China, and considerably larger and coarser.

than in other States, although they are to be found in nearly every State in the Union. Mature
boars should weigh not less than 500 pounds and sows not
They are not quite so early maturing
less than 450 pounds.
Their larger size seems to require a
as the Poland Chinas.
longer time for maturity. Chester "Whites are good grazers.

They are considered valuable for crossing upon finer boned
and more compact breeds. In their leading characteristics they
are similar to the Berkshire and Poland China, making them
desirable for those preferring a white hog.

Duroc- Jersey — The

Duroc-Jersey is the most recent
American breeds of swine. Perhaps no breed of swine
has improved so much in the last ten years as has the DurocAs a result they are rapidly growing in favor in the
Jersey.
corn belt, and give promise of permanent popularity. Owing
to the fact that the breed is not an old one, the Duroc-Jersey
Fig. 1.58. Typical Berkshire and Chester type IS not as uniform or as well fixed as in some of the older
White boars.
breeds. They vary much in color, size, and early maturing
qualities, consequently it can hardly be said that they are as early maturing as the Poland China,
but they possess an advantage in being more prolific. Their grazing qualities are excellent and
they are hardy. They have a good side, but need improvement in their hams.
Cheshire The Cheshire undoubtedly had their origin in the native white hogs of JefEerson
County, New York, which were crossed with large improved
Yorkshires and SufEolks. The}' are chiefly bred in the Eastern
^

of our

,

—

States, rarely

They

being seen in the corn belt or farther west.
Poland China, early

are considerably smaller than the

Their flesh is firm and fineIn disposition they are quiet.
Victoria Victorias may belong either to the strain
originated by Colonel Curtis of New York or Mr. Davis of
Indiana.
The characteristics of these two varieties are very
similar.
In size they rank with the Berkshire, and in other
characteristics they resemble the Chester White, although they
undoubtedly are finer and more early maturing.

maturing, and fair grazers.
grained.

—

BACOK HOGS
Large Yorkshire — Yorkshires originated in York
shire, England.
No other breed is as popular for the produc-

Typical Yorkshire sow and
Duroc-Jersey boai-

Fia. 139.

tion of bacon either in Great Britain or America.
They are especially highly prized in Canada.
Their bodies are very long and while they do not possess the width of the Chester White, they

are usually longer, deeper,

and heavier.

They have

scarcely the depth of the

Tamworth.

They
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are strong boned, but rather late maturing.
is

They

are
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good grazers and the quality of the meat

excellent.

Tamworth— The
fordshire, England.

Tamworth (Fig. 137)
They are remarkable for

is

another English breed which originated in Staf-

their depth of body, thus furnishing an excellent

foundation for the production of good bacon. They are similar in size to the Large Yorkshires.
They can not be made a satisfactory fat hog without considerable age, but are especially adapted
for the production of bacon. As grazers they are probably unexcelled. Their carcasses are said
to contain a higher percentage of lean to fat than any other breed of swine.
Tamworths are very
prolific.

II.

THE BREEDING OF FARM ANIMALS
ADVANTAGES OF STOCK RAISING'

The majority of farmers believe that there are distinct advantages in the keeping of live stock on the farm few, however, appreciate that for permanent success
the keeping of stock is imperative.
To emphasize this thought it is advisable to
;

enumerate the advantages of the keeping of live stock on the farm, before attempting to discnss the general principles upon which the successful breeding of domestic
animals depends.

—

The, most important reason why live stock should
Soil Improvement
be kept on the farm is that the fertility of the land may thereby be maintained or
increased.
A system of grain farming is a constant drain on the fertility of the
land, unless an expensive system of green manuring or fertilizing is frequently
resorted to.
It should be borne in mind also, that farmyard manure has the double
function of improving the physical as well as the chemical properties of most soils.
Without the use of farmyard manure commercial fertilizers lose a large part of
No other system of maintaining or increasing the fertility -of
their efEectiveness.
the soil has been found so generally effective or so cheap as has the use of farmyard manure.

The source of farmyard manure is live stock, and under proper, intelligent
management it will return a profit to the farmer beyond the fertilizing value of the
manure produced. It would seem that the possibility of marketing crops grown on
the farm in the form of cash live-stock products at a higher price per bushel than
that which can be secured for the grain, and having the manure left for keeping
up and rendering more available the plant food in the soil, is an argument which

ought to appeal to every practical man.
1

See also page

31.

Not only

this, but,

notwithstanding the

H
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farming involves more labor than one of grain growing,
a modest profit may be secured upon all such labor.
The maintenance of soil fertility is undoubtedly one
Profit in Rotation
with successful agriculture. In considering it,
connected
of the greatest problems
First, the amount of plant food
attention
receive
should
factors
two important

fact that a system of stock

—

:

and second, whether or not such plant food is available. "While tillage
in the
does not add to the fertility of the soil, it renders the plant food in the soil more
A proper rotation of crops may perform the same function, while farmavailable.
yard manure has, as has been said, the double function of actually adding plant
food to the soil and rendering the supply already in the soil more available for use
Animal production on the farm renders the probability of profit
of the plant.
from a rotation of crops greater. Certain crops that can not be sold as grown upon
the land can readily be converted into cash products in the form of meat or dairy
soil,

products.

Since

desirable to

it is

grow a variety

on the land, we would mention
on the farm, the possibility of grow-

of crops

as the second advantage of keeping live stock

ing a greater variety of crops.

Utilization of Wastes — Third,

live

stock consume the residues of the

farm, such as straw, corn stover, and the like.
to

Distribution of Labor and Income — Fourth, the labor necessary
carry on the farm is much more evenly distributed throughout the year where

well-known fact that in a system
of horses and men during
certain seasons, while at others these teams are idle and but little work, if any, can
be furnished to the men. It is an advantage to keep the men and to have profitXo successful business man
able employment for the teams throughout the year.
or manufacturer would think of running his plant but six or eight months in the
year. Fifth, animal production distributes the farmer's income throughout the year.
Granting, then, that the keeping of live stock is advisable, we are ready to
consider the principles underlying the breeding of farm animals.
It is not our
purpose in this chapter to discuss the question of how to select a good cow, either
for dairy or for beef; a good sheep, for wool or for mutton
a good pig, for hams
or for bacon
nor yet a good horse, for draft or for carriage purposes, but rather
to consider some of the fundamental principles which apply alike to the breeding
of all animals.
The subjects enumerated will be discussed elsewhere.'
stock raising
of grain

is

a part of the general plan.

growing

it is

It is a

necessary to keep a large

number

;

;

1

See page 249,

f7 seq.
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There are several difEerent systems of stock farming. In the interest of clearit is well to distinguish between
First, the man who is making the business
of breeding stock for breeding purposes only, in which instance it would be a

ness

:

question largely of breeding pure-bred animals

market animals

— either horses,

;

cattle, sheep, or

second, the

swine

man who

is

breeding

— the man who looks upon

pure-bred animals as a means to an end, but who is not engaged in their breeding
and sale; and, third, the man who is a feeder and not a breeder of live stock.
The business of such a man is to fit animals bred by others for the market. Manifestly,

what follows

relative to the principles of stock feeding

interest or importance to the

make what

is

man who

simply feeds stock.

would be

An

effort is

of little

made

to

said applicable to the two other classes of stock farmers.

In breeding live stock the

first

necessary operation

is

the selection of breeding

stock.

GENERAL RULES FOR SELECTION
1.

Fundamentals in selection— In

to be considered:

The individual

breeding.
2.

selecting animals, two things are

excellence of the animal,

Select toward an ideal type

— Select

and

its aiicesfry

or

pure-bred animals, or high
Do not

as nearly as possible to that ideal type.

grades of a breed conforming
try to remodel a breed, nor, in general, attempt to establish

new

breeds.

A

type refers to a class of animals which in their
Do not confuse the terms breed and type.
leading characteristics, adaptability, and usefulness are very similar. It will be seen from this
that it is possible for a type to include Individual animals of various breeds. As, for example.
Shorthorns, Herefords, Aberdeen-Angus, Galloways, and Polled Durhams all conform, or should
conform, to the heef type and again. Jerseys, Guernseys, Holstein-Friesians, and Ayrshires con;

form

to the dairy type.

The term

breed refers to a

group of animals closely related in general

which may or may not bear a close resemblance to one another in size, form, and color,
and which have the ability to reproduce other animals that will inherit their various characterisbreed characteristics.
tics, some of which may be nothing more than
includes more than one type, as is seen in the
It is possible, but not often the case, that a breed
Shorthorn breed. Some Shorthorns are distinctly of the beef type, while others conform more
blood lines

referring to pure-bred animals,
nearly to the dairy type. The term breed is never used except in
in speaking of grade or cross-bred animals.
it is entirely correct to use the term type

while

3.

class
4.

Personal preference
and

is

an important factor in the selection both of a

of a breed of stock.

Choose deliberately— It

is

economy

to take plenty of time to decide
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the class, type, and breed of animals best suited to your conditions, so that, once a

made, a permanent 2iolicy may be pursued.
Select for uniformity In the breeding of market stock, a uniform
load of steers, hogs, or sheep will command their full value in the market, whereas
Careful attention to the
a mixed consignment might be sold at a discount.
question of uniformity in the selection of the breed of animals to comprise a breeding herd of pure-bred stock is of still greater importance than in the breeding of
market animals. The history of successful stock breeders of the past leads us to
conclude that many a breeder's reputation has been won by persistent adherence to
a definite type.
In other words, the individuality of herds and flocks has made
choice

is

—

5.

many

a breeder famous.

6.

from

Select animals with pronounced constitutional vigor and
known to possess longevity and siostained fertility.
Select for quality rather than for size. Unusually large animals

strains of blood

7.

belonging to a particular breed or class of animals are spoken of as possessing
"plenty of scale," or "great scale." Quality refers both to the feeding quality of
an animal (as indicated by conformation and good handling quality) and to general
quality, or a refinement of form and feature
characteristic evidences of good

—

breeding.
8.

If breeding animals for the

reference to their being adapted for feed
so-called

open market,
lot, stable,

select animals

with

or harness rather than for

"fancy points" of breed type.

If breeding registered or pure-bred stock, due importance
should be attached to these so-called characteristic points of breed type.
The suc9.

cessful breeder of pure-bred stock realizes that

animals for which there

is

no

sale,

whether

it

it is not to his advantage to breed
be on account of their color, pedigree,

or general conformation.
10.

Adaptation — Select

animals with temperaments adapted to the purpose

which they are intended.

for

11. Finally, having satisfied yourself as to the individual excellence of the
animal, the ancestry or breeding should be taken into account, since this factor
.materially affects iho. prep)otency of the animal, an important subject which will be

considered elsewhere.' AH animals need proving; the best breeding animals are
those that produce the best individuals, and not necessarily the ones that show
b(^st individually.
1

See jjage

229.
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HEREDITY, PKEPOTENCY, ASTD REVERSION
Of

the

l;i\vs affecting the breeding of live stock, the one most important
to
the majority of stock farmers is the law of heredity, or that "like produces like."
It IS doubtless the oldest recognized law of animal reproduction.
IN'o other law has

all

much discussed, and it would seem that nothing could be added to give
greater force to this important law.
Xotwithstanding these facts, no author discussing the principles of animal breeding can do other than consider this subject

been so

at length,

not alone because its importance demands
spread indilferencc to its workings.

Heredity — So

far as

it,

but because of the wide-

we can judge from our present knowledge

of the workappears that there is a tendency for each individual
characteristic in the parent to be transmitted to and reappear in the offspring.

ings of the law of heredity

it

Whe4i offspring appear which bear only a remote resemblance to their ancestors,
inclined to lose their faith in the unvarying law of heredity.
A
few of t'lie best authorities on animal reproduction are beginning to look for the
inheritance of individual character from generation to generation rather than
the inheritance of characteristics in groups
characteristics which go to make
up the individuality of the animal itself. This leads to the thought that in the
past our ideas of hereditary transmission have been somewhat at fault, since we
have been demanding that the characteristics of animals should reappear in the
offspring in bulk rather than as individual characters.
A study of the workings of
skept-ics are

—

the law of heredity should, therefore, involve chiefly a study of the inheritance

from generation to generation.
Experienced stock breeders expect that certain characteristics
f or exa"mple,
will be transmitted with greater
such as are normal or natural to the race or breed
certainty than others.
Breeding- Avith Definite Aim — It is evident that where two animals possessing
of individual characteristics

—

—

similar characteristics are mated, the characteristics of the family or breed to

which the parents

belong will be transmitted much more certainly than where animals are mated possessing noticeably difEcrcnt characteristics. If, therefore, we are especially anxious to improve a certain point
in animal form, it is obvious that we should mate animals which possess that particular characterOwing
In theory this is what is done by all breeders of pure-bred stock.
istic to a high degree.
to carelessness in the selection of breeding animals and their mating, few breeders succeed in making permanent improvement in their herds. In fact, they are frequently obliged to purchase highclass bulls at long prices to maintain the excellence of their foundation stock.

Prepotency — "When
to its offspring

le

an animal has the

with great certainty

it is

ability to transmit its characteristics

said to be prepotent.

Among

the condi-
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an animal are First,
and third, the prepotency

tions that are believed to affect the relative prepotency of

the breeding of the animal
of the animal with

;

second, its age or maturity

which it is mated.
of Immature Stock, which

The Breeding

vigorously discouraged.

The

;

:

too common, can not be too
mutton breeds of sheep and
the extensive use of ram lambs.

is all

great popularity of the

their relatively high price, a few years ago, led to

The author has reason to believe that such practice, except in rare instances, has
It is best, from a monetary standpoint, not to permit ewes to
proved unwise.
drop their lambs before the ewes are two years old, or beef cattle their calves before
The animal should be
the heifers are from two and a half to three years of age.
itself.
If
any other system of
upon
reproduce
mature
before
called
to
practically
is followed the chances are that either the parents or offspring become
dwarfed or unprofitable animals. The best results in breeding are to be expected
when the animals reach full maturity and are in the prime of life, being neither
too young nor too old.
Since the sire often appears to be more
Eelative Pkepotbnct of Parents
prepotent than the dam, many have come to look upon the sire as having a greater
The sire has undoubtedly been selected
influence upon the offspring than the dam.
with more care, both as to his individuality and, more especially, as to his breeding,
than the dam. Granting that the inherent prepotency of the sire and dam are the
same, or that the simple question of sex is involved, each parent will have an equal
influence in adding the characteristics of the ofl^spring, since, so far as our present
knowledge goes, sex as such has little or no bearing upon the prepotency of an
animal.
The fact that the sire is usually better bred and a better individual fully

breeding

—

accounts for the impression that prevails.

—

Breeding and Prepotency It is true that prepotency is influenced to
a greater extent by the breeding of an animal than by any other factor.
When an
animal of low breeding and inferior merit

is

mated with a well-bred animal

individual excellence, the ofl;spring will resemble the well-bred parent

of high

much more

than the one of low breeding. This question can not be too carefully considered
by stock farmers who are breeding market animals. After good foundation breeding stock has been selected, the question of success hinges upon the ability of such
animals to reproduce their kind.
The fact of the relatively high prepotency of

become well established. No other fact or law
connected with animal reproduction is more important, for it places within the
reach of every stock farmer the possibility of producing animals of high individual
well-bred animals has long since
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merit which will meet every demand of the open market at a price that will render
their production highly profitable.
It makes it possible for the stock farmer to
select females of only ordinary merit and of indifferent breeding at alow price and

mate them with well-bred sires possessing to a high degree characteristics demanded
by the market.
Comparative Influence of Sire and Dam — The relative importance of the sire and
dam in slock breeding is not fully appreciated by American farmers. It should be borne in mind
numerous offspring, while it is possible for the dam, at best,
produce only a few individuals annually. As an illustration of how completely this idea is lost
sight of by some inexperienced men, we relate the following incident
Kot long since a young
man in the Central West decided to become a breeder of Shorthorn cattle. He purchased ten cows
at prices ranging from |350 to $500.
After the cows and heifers were delivered at his farm, the
purchase of a bull appeared to him to be the next necessary step. Instead of taking plenty of
time and asking the advice of experienced breeders, this young man found a bull which could be
bought for $125
a bull without individual merit and of indifferent breeding. This animal was
purchased and placed at the head of the herd. Such a course, every experienced breeder will
understand, can have but one outcome, namely, a, failure to maintain the excellence of the
foundation females, much less to improve them.
At the present time females among pure breeds in the United States are selling at a much
higher price, relatively, than our bulls. If a breeder can afford to pay .$1,000 for a cow, he can
And yet, while we find many men who are anxious to pay
afford to pay at least $5,000 for a bull.
$1,000 for a cow, how few would care to buy bulls at the figure stated. To be sure, the figures
quoted are exceptional and not within the reach of the average breeder. However, the principle
that the sire becomes the parent of
to

:

—

holds true, whether the quality of the stock commands $5,000, $1,000, or $100.
Much of what is good in our breeding of live stock has been copied from the best breeders of
study of the conditions in Great Britain will at once convince the
live stock in Great Britain.

A

most careless observer that good sires are appreciated to a much greater extent there than in the
United States. The writer can not recall a single breeder of improved live stock, whose reputation
and the excellence of whose stock is well known, who has not achieved this success largely
through the intelligent or fortunate selection of one or more great sires.
Bkeeding op Mules Successful rearing of mules consists, principally, in the judicious
The dominant features of the ass require modification. The ass is too
selection of the mare.
large of head, too short of neck, too flat in sides, too low in shoulders, too narrow in croup, too
thin in arms and thighs, and too narrow in hoof. These defects must be altered by the mare..
On the other hand, the ass is prefei'able to the horse as a beast of burden, more patient in work,
hardier, thicker-skinned, surer-footed, and especially adapted to warm climates.
The natural defects of the ass indicate what should be avoided in selecting a sire-ass for breeding.
He should have relatively, a small head, thin neck, round body, high shoulders, broad croup,
well-formed legs, and flat hoofs.
The mare, on the other hand, should have it small head, short, round body, broad chest,
muscular thighs, and wide, round hoofs. She should be fourteen or fifteen hands high, to insure

—

a foal that will

at

maturity reach thirteen or fourteen hands.
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The foal, therefore, it is to be borne in mind, takes form and peculiarities from the sire size,
from the mare. It rarely inherits physical unsoundness from the mare, which may therefore be
used where she would be excluded as a breeder of horses. The mule is rarely serviceable before it
is four years old, but often works until thirty years of age.
Reversion It is sometimes discovered that characteristics appearing in the
offspring, apparently entirely different from those present in eitlier parent, are
;

—

which were present in some ancestor more or less remote. AVhen an
Other
quite closely a distant ancestor it is a case of reversion.
resembles
animal
terms sometimes used to mean the same thing are "throwing back" and " breeding
characteristics

back."
If the various ancestors of an individual animal have possessed to a marked
degree desirable characteristics, and have not possessed undesirable characteristics
to a marked degree, instances of reversion or atavism, in such cases, are not to be
the other hand, if in the pedigree of an animal there appear a number
which possessed undesirable characteristics to a marked degree, it is not
known at what time these undesirable characteristics will reappear in our breeding
It will be seen from this that a good pedigree, or good breeding, means
operations.
that an animal shall be descended from a long line of ancestors of pronounced
Naturally,
merit and that there shall be but few inferior animals in the pedigree.
and their
they
will
be,
more
prepotent
the
good
ancestors,
line
of
longer
the
the
prepotency will extend along desired lines. It should be borne in mind that the
laws governing hereditaiy transmission, atavism, and prepotency are equally operative upon internal as well as external characteristics of the animal, and with reference to undesirable characteristics as well as to those which are desirable.
dreaded.

On

of animals

PedigTee in Grade Animals — Stock

farmers quite generally are more or

less indiflfer-

ent as to the principles of animal breeding, believing such principles to concern only breeders of
pure-bred animals. For example, the question of pedigree in grade animals is universally disre-

garded, although, as a matter of fact, every animal has a pedigree, whether it be native, grade,
The same things that make a good pedigree in pure-bred animals make
cross-bred, or pure-bred.

a good pedigree in grade or cross-bred animals. The matter of selection of breeding stock is of
greater importance in the breeding of pure-bred animals than in the breeding of grades, not only
because a larger amount of capital is invested in each individual animal, but because pure-lired
animals bred in line for generations are more prepotent than grade animals, and when we remember
that prepotency is just as effective in the transmission of undesirable as desirable characteristics,
and since we know that pure-bred animals are more prepotent than grades, we must be especially
careful in the selection of pure-bred animals to get high individual merit.

Breeders of registered animals too often attach too much importance to pedigree and too
to individual excellence, while breeders of animals for the market frequently attach too
little importance to pedigree and too much to individual excellence.
little
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—

Reg-istry no Absolute Criterion It is well to remember that not all pure-bred
auimals are well bred, or in other words, not all pure-bred animals have good ancestors. Breedersregistry associations in the United States have thus far made but little progress in an
attempt to
make high individual merit a factor in the eligibility for registry about all that is expected is
that satisfactory evidence shall be furnished that the animal is descended from registered stock.
Many stock farmers have made a mistake in believing that because an animal is registered, it is
one of high individual excellence, and that a certificate of registry is a guarantee of the future
;

usefulness of an animal. In most breeders' associations, a certificate of registry simply guarantees
to the purchaser that the animal is descended from registered stock.
In buying pure-bred animals, the reader should satisfy himself on two points
First, the
presence in the pedigree, close up to the animal involved, of a large number of animals of high
:

individual merit

;

and, second, the absence of any considerable

especially during the last

number

of inferior animals,

few generations.

CORRELATION AND FECUNDITY
been observed that certain groups of characteristics in animals vary
simultaneously, or in other words, that any circumstance or condition which affects
one character is more than likely to change some other characteristic of the animal.
For example, an unusual development in the fat-forming tendencies in animals
appears to be detrimental to prolificacy and often to fecundity, as well as to any
natural tendency for the production of a large amount of milk. Another example
along the same line is that the horns of a wether never develop as do those of a
ram. Many other examples might be cited, but as all would simply illustrate the
It has

same

principle, those given will be sufficient.

The important thing
to

improve

to

for the breeder to consider in this connection

any considerable extent a

characteristic

which from

is

that a successful attempt

his standpoint

is

particularly

may

be followed by alterations desirable or othenvise in some other character of the
animal, and that the unduly high development of one part or characteristic of an animal is usually
at the expense of some other part.
desirable,

Conditions Affecting Fecundity — An

animal

said to he fecund
animal is said to be
prolific when it is not only fecund, but also has a tendency to produce, at regular
intervals, young in abundance.
In general, the domestication of animals appears

when

to

it is fertile

or has the ability to reproduce

have been favorable both to fecundity and to

to the fact that domesticated animals

may

itself.

prolificacy.

is

An

This

is

doubtless due

be more regularly and intelligently

nourished.
Confinement of wild animals, on the other hand, has been shown to
be unfavorable to fecundity.

The amount and kind
foods

is

of food also affects fecundity.

In general, a laxative diet of succulent

favorable to fecundity, while dry foods and those which are designated as heating foods
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Food-stufEs containing a large percentage of sugar are, in good practice, withheld

are unfavorable.

from breeding animals, because it has been shown that such a diet is not well adapted to the securing of good results from breeding animals. Animals in the prime of life are more fecund than the
immature, or than animals of advanced age. Young sows farrowing their first litter, for example,
seldom produce as large litters as do fully matured sows, and the same has been observed in the
breeding of immature ewes.

GRADING, CROSS-BREEI>I]^fG, IN-AND-IN-BREEDING,
AND LINE-BREEDING

A

system of breeding which involves the use of females of a

common

grade of

use upon these and their female progeny
of j)ure-bred sires of merit for a series of years, is si^oken of as grading-up or ?</;grading, the thought being that with each successive generation improvement upon

more

or less indillerent breeding,

the original stock

is

and

Such

effected.

tlie

a system of breeding

is

the most rational and

valuable one within reach of the conditions which surround the average farmer.

By

which have little to commend them, and mating them
possessing to a marked degree the characteristics desired, rapid

starting even with females

with pure-bred

improvement

sires

is

effected.

common stock. It is often economy
buy pure-bred sires of correspondingly high merit. The
first introduction of the blood of the pure-bred sii-e upon the common stock of the country is followed by the greatest improvement successive crosses show less rapid improvement until the fifth
or sixth generation, when the grade females resulting from a system of grade breeding are practically as good for the production of market animals as pure-bred females would be, provided pureIt is

to

buy

of course unnecessary to start with distinctly inferior

the best grade stock obtainable and

;

bred

sires of

high individual merit are always selected.

The economy of such a system of breeding
appeal to stock raisers, since

it

for the production of

market animals

will at once

places within their reach the possibility of producing animals that

way meet the demands of the open market, without the necessity of purchasing highbred females which, at best, during their whole period of usefulness, can influence only compara-

will in every

tively

few

offspring.

Cross-breeding — The
it

correct use of the term cross-breeding

is

in applying

to a system of breeding involving the use of pure-bred parents of different breeds.

not

such a system of breeding were persistently and uniwould not be long before our improved breeds would lose their
identity and individuality.
There can be but little question that such a system of
breeding has been followed by good results in certain instances, especially in the
production of market animals. While such a system of breeding has been employed
in one or two instances in the origination of breeds of live stock, an attempt to use
It is

difficult to see that if

versally followed

it
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for this purpose has usually been followed by failure especially has
found true where breeds of widely different characters have been crossed.

it

;

this

been

The valuable Oxford breed of sheep is undoubtedly the result of crossing the Okl Hampshire
and Cotswold breeds. It is not, however, for the production of new breeds that this system
of breeding should be employed. For the production of animals for the block this system has
been followed by good results where intelligently employed. By "intelligently employed" is
meant the mating, for the production of meat-producing animals, of pure-bred individuals, of
breeds bred for, and possessing, leading characteristics of a similar nature. This holds true only
in some instances, as certain breeds do not appear to "nick" well, even though bred with the
same object in view.
In the use of this system it is necessary to hazard the possibility of a failure by experimenting
with new crosses or cross-breds, or use only such crosses as experience has long since proved will
be followed by good results.
The crossing of the Berkshire and Poland China breeds of hogs for the production of pork has
proved a good one. The cross-bred animal resulting from the mating of the Shorthorn and Galloway breeds for the production of prime steers has also been found successful. Scotch and English
farmers often cross the Cheviot and the Leicester with good results. Other examples might be
given, but in the judgment of the author, such a system of breeding will seldom be followed
by any considerable number of stock raisers, and largely because of the practical reason that no
matter how successful it may be it is open to the same objection as a system of breeding market
animals from pure-bred dams and pure-bred sires of the same breed, viz., the expense of purebred females is in general prohibitive if the progeny can be sold only in the open market for prices
which arc little, if any, better than those which it is possible to secure for high grades produced
by the intelligent and systematic use of pure-bred sires on common stock that has been graded up.

In-aiitl-iii-breeding'

— Inbreeding may be defined as a system of breeding

together parent and offspring, or

own brother's and

sister's blood.

Xo arbitrary rule

has been agreed upon whereby we are able to define the term close-breeding; it may
be looked upon, in general, as the mating of animals as closely related as second or
No other system of breeding has been so generally resorted
possibly third cousins.
to by breeders

who have achieved marked

success in the

improvement

of breeds.

In the early history of all breeds, when it was highly desirable to establish a uniform type,
and when there were but few animals of merit from among which to select breeding animals, it
was found that a system of somewhat close breeding was not only the quickest and most satisfactory, but it was practically the only available system of breeding that woiild bring about
It was followed as a means to an end
it was used, not because the great
satisfactory results.
breeders believed in a system of inbreeding, but because it was apparently necessary. A system
of inbreeding, as practiced by the originators and earlj' improvers of breeds, was a far different
proposition from what it is at the present time. Breeds were founded by animals only distantly
Now, a majority of our improved breeds contain scores of individuals closely
related, if at all.
;

related.
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Inbreeding has been so generally practiced that its further use should be left to the master
and should not be pursued by novices in the business of breeding fine
stock.
Even those famous breeders who made extensive use of a system of inbreeding to
Improve their floclis and herds agreed that inbreeding, long persisted in, was bound to be followed
by loss of size, vigor, and fecundity. In the hands of our best breeders, where only occasionally
spirits of the breeder's art,

resorted to,

it

may prove

a valuable system of breeding, to refine evidences of coarseness, to improve
and to increase prepotency.

early maturing qualities, to establish uniformity,

Liine-breeding

— Line-breeding

is

the breeding together of animals pos-

enough to be looked upon as close
This system is the one usually advocated by adherents of the inbreeding system. It is the one which has been found more safe and satisfactory than the
mating of more closely related animals. Its advantages, although somewhat longer
in manifesting themselves, are the same as those which have in former years resulted
from a system of inbreeding. If too long persisted in, the evil effects of the .sy.stem
will be the same as those noted in connection with a system of inbreeding followed
sessing a family relationship, bnt not close

inbreeding.

by unskilled breeders.

VARIATION
All animals are more or less influenced by their environment or surroundings.
of the improved breeds deteriorate much more quickly when proper regard

Animals

not given to their comfort, feed, and other conditions surrounding them, than
when surrounded by conditions well calculated to contribute to their general health, more rapid growth, and more uniform and perfect
development. A very important factor in the improvement of our leading breeds
of live stock has been the careful attention given to the surroundings of the
animals at all times with conditions favorable- for growth and development.
Remove these conditions from animals of our improved breeds and they at once
begin to deteriorate, and at a rapid rate. The excellence of pure-bred stock can

is

inferior animals improve,

not be maintained, much less improved upon, unless conditions under which these
The feeding of animals,
animals were developed and improved are continued.
therefore, is an important factor in successful stock management.

Good Foundation Stock Essential — Before

considering the subject

of stock feeding, however, the importance of stock breeding should be emphasized.

To

the

man who

appreciates the differences between well-bred stock and inferior

stock, there appears to be a vast

This inferiority

is

due more

injudicious feeding.

amount

to careless

The highest type

of inferior stock throughout the country.
methods of breeding than to insufficient or
of animal production is impossible witliout
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the riglit kind of animals with which to begin.
Intelligent breeding is necessary
to secure the right kind of animal.
The breeding of animals is not an exact
science, and although we make use of the best methods of breeding, we are not
always certain of reaching the desired end. It is doubly important, therefore, that
the possibilities of breeding inferior animals should be as far as possible eliminated.
older and the prices of land and food-stuffs increase in value,
the possibihty of securing a profit from the keeping of inferior stock will become

As our country grows

and less, and better quality in live stock will be a necessity.
In this connection it is interesting to note that the'average quality of the live
stock of Great Britain is much above that of the United States. In order to pay
the rent the British farmer must keep profitable stock.
Inferior stock has been
found to be unprofitable hence the uniformly good quality of their live stock. Conditions in the United States which have made it possible to render profitable the
keeping of any grade of live stock, no matter how inferior, have not contributed to
the upgrading of the common stock of the country.
We must look to the future,
with its conditions more nearly comjiarable with those of Great Britain, to bring
about this desired end.

less

;

—

Managenient of Sires The number of females a sire may cover without injury to himself or the quality of his get depends largely upon the age or
maturity of the sire ; the care in, or method of, standing him his condition ; his
constitutional vigor ; and the length of the breeding season.
A bull may usually
;

be depended upon to serve forty to sixty cows a stallion, fifty to seventy-five
mares; a ram, forty to sixty ewes; and a boar, fifteen to twenty-five sows, without
injury to the male or his progeny.
;

IMPORTANT DATA ItEGARDING BREEDING
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GESTATION CAIjENDAR
Average period of

ci'station

with horses, 837 days

;

cattle, 383

days

;

swine, 113 days

;

sheep, 148 days.
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of the scientific principles of stock feeding makes it possible for the inexperienced
to learn the art more qnickly, at less expense, and withal more thoroughly.

Fewer mistakes will be made in stock feeding practice by men who are thoroughly
familiar with the principles of the business than by those ignorant of the same
principles.
Mistakes in feuding practice are more serious now than formerly, and
with the lapse of time this factor will get worse instead of better, because competition will be keener, laud and food-stuffs

more valuable, and labor more expensive.

Professor Brooks of Massachusetts well says:
"Some knowledge of the composition of animal products and of foods some knowledge of the laws of nutrition,
and of the facts discovered by scientific men regarding the most economical production of meat, of fat, of milk, and work, will help even the best practical feeder.
;

Such knowledge will not render the exercise of the observing faculties and of the
judgment the less important. It will rather sharpen the one and broaden the other."

Chemistry of Stock Feeding — In

stock feeding, investigators have given

much

an attempt to discover principles of
attention to the chemical problems,

neglecting to some extent, perhaps, the physical and the physiological factors
involved.

It

is

a p)ard enable oversight, since investigations tending to throw light

upon the subject should begin with a study of the cliemical substances necessary
for the development of plant and animal life.
The existence of our farm animals
is dependent upon plant life.
There must, therefore, be certain elements or compounds in the plant that contribute to the upbuilding of animal tissues.
Of the seventy recognized chemical elements which in their infinite combinations
form all organic and inorganic substances, only fifteen are involved in plant life,
viz.,

calcium, cai'ion, chlorine, fluorine, hydrogen, iron, magne.^ium, manganese,

nitrogen, oxyge^i, 2}otassium, phospJionis, silicon, sodium,

di,ndL

suljihur.

In making application of the chemistry of plant and animal bodies to the subject of stock feeding it is seldom necessary to deal directly with these elements,
but rather with certain compounds made up through various combinations of these
elements, a knowledge of the nature of which combinations is unnecessary for a
proper understanding of the chemistry of animal nutrition. These classes of compounds are practically the same in plant and animal bodies and are usually referred

The percentto as ash, crude fiber, fat, nitrogen-free extract, protein, and water.
ages of crude fiber and nitrogen-free extract are commonly grouped together and
referred to as carbohydrates.
We reproduce a table from Doctor Jordan's The Feeding of Animals,'^ which
1

New York: The Macmillan Co.
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will aid the reader to

the chemical

understand the relation between the chemical elements and
to which we have referred.

compounds

COMPOSITION OF FOOD-STUFFS
weight of an animal

is

water,

tlie

241

percentage varying with the age, condition, and species of

animal.

—

Asli and Organic Matter The dry matter of a food is subdivided into as/t (inorganic,
or mineral components) and organic mattei: The mineral substance is called "ash" because it
alone remains when the organic matter is driven off by burning.

From the foregoing chart (page 240) it will be observed that the constituent in plants and
animals containing the greatest number of chemical elements is ash, and yet ash seldom constitutes more than one-tenth of the animal, and still less of the plant, seldom exceeding in general,
Clover hay contains a relatively high percentage of ash, while corn yields only a
In the former case there are about 6.2 pounds, and in the latter 1.5 pounds ash per
hundredweight. While the relative amount of ash in all food-stuffs is small, it is absolutely
necessary to promote both animal and vegetable growth. As a matter of fact, little attention has
been paid to the ash constituent of plants intended for animal food, largely because there has seemingly been a sufficient supply in most food-stuffs.
The author is of the opinion that future
investigations will reveal the fact that the ash constituent in food-stuffs is more closely related to
economical production of animal products than has been generally supposed.
one-twentieth.

small amount.

Protein, Fat, and Carbohydrates — The
into three groups

Protein

:

Proteids, fats,

— Protein

of this class vary

much

is

organic components of feeding-stuffs

fall

and carbohydrates.

Compounds
They have one

the nitrogenous element in vegetable and animal structure.

in their nature, composition,

and

relative feeding value.

thing in common, namely, the possession of nitrogen. They are, therefore, frequently spoken of
The most expensive constituent in fertilizers is nitrogen likewise
as nitrogenous compounds.
the most costly food-stuffs are those possessing the highest percentage of digestible protein.
;

Whatever other functions protein may have,

Carbohydrates — The carbohydrates
fiber

(composed principally of

its

chief one

are of

cellulose) is the hard,

that of a flesh-former.

is

Mber and nitrogen-free extract. The
woody framework of the plant. The portion

two kinds

:

available for nutrition appears to be digested in the intestines.

the

more

easily digested starches, sugars,

sources of heat, energy, and

fat.

and gums.

Nitrogen-free extract includes

The carbohydrates

Since their function

is

the

same

are the cheapest food-

as that of the digestible fats

found in feeding-stuffs, and since the fats are about SJ- times as effective as the carbohydrates, it
The fat-content of a feeding-stuff is
is customary for simplicity's sake to reckon them together.
multiplied by 2i and the product is added to the amount of carbohydrates present.
are the
elements which may be derived from air and water
Carbon, oxygen, and hydrogen
only elements found in the carbohydrates; they are frequently spoken of as nitrogen free compounds.

—

—

other class of chemical compounds comprises so large a part of stock foods as the carboIn some cases, as in certain varieties of hay and grain, they comprise 80 per cent of the
dry matter. While abundant in most food-stuffs, they are nevertheless a valuable constituent, as

No

hydrates.

being the chief source of energy and fat.
Pat or Ether- extract—The percentages indicated in the column headed "Fat " (pages 844-5)
include several compounds, mainly, however, fats that are soluble in ether. Some authorities
prefer the use of the more accurate term of ethsr-extract in referring to these compounds. The
value of the ether-extract in a given food-stuff depends largely upon its nature.
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DIGESTION AlVD

GROWTH

food-stuflfs ever nourishes the animal, since only
speak of a given food-stuff as containing a certain number
While this knowledge may in certain
of pounds of protein per liundredweight.
instances be useful to the feeder, the important thing to know is: How much
digestible protein is there in a hundred pounds of a given food-stuff ? or, in other

Only a part of the nutrients in

a part

is

digested.

words, Hoio

We

much protein

is there

which

use of the animal?
the processes of digestion such

is available for the

Conditions Affecting Digestion — In

portions of the food nutrients as are digestible are converted into a

may be

readily taken

up by the absorbent

The undigested portions

vessels of the

percentage of the food nutrients in concentrates

amount

intestines.

of food-stuffs are believed, in certain instances, to serve

the purpose of distending the stomach and intestines.
taining a large

form which

stomach and

of crude fiber.

is

In general, a

much

higher

digested than in roughages con-

Other conditions,

also, affect

the relative

(1) Certain classes of animals, such as
cattle, sheep, and other ruminants, digest a higher percentage of crude fiber than
do others for example, horses. ( 2 ) Not only is there a difference in classes of
animals as to their digestive capacities, but there are marked differences in animals
digestibility of nutrients in food-stuffs:

;

same class in this regard. In other words, some animals are more economproducers of animal products than others.

of the
ical

Processes of Digestion — To
assimilated by the animal.

The

be of any use, the digested food must be

process of assimilation consists in the taking

up

which are conveyed by the blood to every
part of the animal.
A general knowledge of where the various food nutrients are
digested is desirable; hence, a brief reference to the subject seems pertinent.
The changes which take place in food daring the processes of digestion are
mainly chemical; but the first change or process is a mechanical one
that of
mastication, the process during which the food is broken or ground up into fine
particles, rendering it more susceptible to the chemical action of various juices with
which the food particles come in contact during passage through the alimentary
canal.
The only food nutrient that is partially or wholly digested by the action of
the digestive ferments with which the masticated food is brought in contact in the
or absorption of digested food particles,

—

mouth

a portion of the starch constituent of carljohydrates.

AVliethcr the amount
upon the thoroughni'ss of mastication and the
length of time the food remains in the mouth. Under ordinary conditions, since
the food remains there but a short time, the amount of starch digested is small.
is

digested

is

large or small depends
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of the digestible starch

is digested partly in the etomach and
In general, then, we may say that carbohydrates are
digested partly in the mouth, partly in the stomach, and partly in the intestines.
It should be borne in mind, however, that the best authorities believe that the
digestion of carbohydrate compounds in the stomach is but slight at best.
The food nutrients digested in the stomach under the action of the different
ferments in gastric juice, the digestive agent with which the food comes in contact

partly in the intestines.

The remaining

in the stomach, are proteids.

Fats and

intestines.

oils

digestible proteids are digested in the

are mainly digested in the intestines.

COMPOUNDING OF RATIONS
Agricultural investigators can not hope to attain to mathematically exact results.
Food constituents vary from sample to sample digestive power varies from animal
;

to animal.

The farmer must concern himself with average

vidual conditions and requirements.
results of

American analyses

of

most

Table
of the

I.

(pages 244-5)

common

is

results, to

meet

indi-

a compilation of the

food-stuffs, expressly arranged

for use by the practical farmer in connection with Table II. (page 246), which

is

a

compilation of the recommendations of German experimenters as to the average
ration required by animals of various. types and ages.
In examining any ration to ascertain how nearly it conforms to the standard, and what modifications, If any, are needful, attention must be paid to five points: (1) Total amount of dry matter;
(2) amount of digestible protein; (3) amount of digestible carbohydrates and fat; (4) amount of
ether-extract or fat; (5) total amount of digestible nutrients, and (6) nutritive ratio.

The Nutritive Ratio of a food-stufE or a ration is the relation that exists between the
quantity of digestible protein and the quantity of digestible carbohydrates which it contains.
Thus, if 100 pounds of brewer's grains contain 15 pounds of digestible protein and 45 pounds of
digestible carbohydrates and fat, the nutritive ratio is expressed thus
Protein is to Carbohydrates and Fat as IS is to 45, or, Protein is to Carbohydrates and Fat as 1 is to 3,
Fat : : 1 : 3.
or, written mathematically. Protein : Carbohydrates
:

+

—

find the nutritive ratio, then, of a feeding-stuff
that is, to find how many pounds or what
fraction of a pound of digestible carbohydi-ates and fat it contains for each pound of digestible
protein
we divide its digestible carbohydrates and fat content by its digestilile protein content.
The medium ratios lie between 1 part protein to 5 J parts carbohydrates and fat (1 5.5) and 1 part
protein to 8 parts carbohydrates and fat (1 8.0). If the carbohydrates largely predominate, the
ratio is said to be wide; if the proportion of protein is above the medium, the ratio is said to be
narrow.
Thus, timothy hay, with a nutritive ratio of 1 16.6, makes a wide ration vetch hay
(1 3.3) a narrow one.
Naekow Nutkitivb Ratio The following common and commercial food-stuflfs are relatively high in digestible protein and low in digestible carbohydrates
Concentrates
Wheat bran, linseed oil meal, wheat middlings, cotton-seed meal, gluten meal,
pea meal, cow-peas, and soy beans.
Boughage
Clover, alfalfa, cow-pea, and vetch hay.
Wide Nutritivb Ratio The following food-stufEs are relatively high in digestible carbo-

To

—

:

:

:

:

,

—

:

—

—

—

hydrates and low in digestible protein
Concentrates
Rye, corn, corn meal, and corn and cob meal.
Timothy, oat, red top, millet, and Hungarian grass hays, and corn stover.
Boughage
:

—

—
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TABLE
and

I.— Digestible Nutrients Per

Fertilizing- Constituents

Pound of Various Feeding -stuffs,

Per 1,000 Pounds

(Compiled by Willis MacGebald)

DIGESTIBLE CONSTITUEXT.S OF FEEDIXG-STITFF8

TABLE

l.— (('ontiivied)

245

246

PRINCIPLES OF STOCK FEEDING

II.— German Feeding' Standards for Daily Bations, Adapted for
Use in Connection Witll Table I, (Arranged by Willis MacGbbald)

TABIiE

:

COMPOUNDING OF RATIONS
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How

to Use the Tables'— Suppose a herd of dairy cows, with an average
weight of 1,000 pounds, and an average daily milk-yield of 22 pounds, is being fed a
ration of 35 pounds of red clover hay, 2 pounds of cotton-seed meal, and 6 pounds

C
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In order to compare this ration with the standard,
I. and II. (pages 244-6).

of oats.

blank, ruled precisely as are Tables

ON TABIE

—

let

us

make

a

little

Above the double

—

INOTES
Coefficient of Digestibility The percentaKe of agivea element of nutriI.
is digested by an animal is called the coefficient of digestibility^ and is
expressed in the decimal form. Multiplying together the protein content (for example) of timothy hay and the
coefficient of digestibility for timothy-hay protein when consumed by ruminating animals, we obtain the percentage of protein in timothy hay that may be digested, on the average, by rmninants.
Authorities The following references give the authorities for the figures in the foregoing Table
(E) Farmers' Bulletin 16.
(A) United States Department of Agriculture
Di(F) W.H.Jordan: The Feeding of Animals.
Yearbook for 189S.
gestibility calculated for ruminants only.
(B) United States Department of Agriculture
Key to Profitable Feeding.
(G) Herbert Myrick
Yearbook for 1895.
(H) W. a. Henry Feeds and Feeding. Based on
(C) United States Department of Agriculture
experiments with ruminants and swine.
Farmers' Bulletin 25.
Handbook for Fai-mers and
(W) F. W. WoU
(D) Composition, Farmers' Bulletin 22; coefficients
Daii'ymen.
of digestibility (average for ruminants and swine).
W. A. Henry Feeds and Feeding.
For references to the original sources from which all these figures have been drawn, the reader is referred to
the several authors in question.
Manurial Values In computing the " Manurial Value per Ton " of each feeding-stuff, the following arbitrary values have been assigned Nitrogen, 15 cents a pound plwsphoric acid. 5 cents a pound and potash,
4 cents a pound. It must be remembered that the figures given in the last four columns of Table II. giving, as
they do, the total fertilizer content, merely furnish a basis for the comparison of manurial values, the portion of a
feedlng-stuffl that is available to enrich the soil being only that part that is not assimilated by the animal.
tion (as, for example, protein) that

—

:

:

•

.

:

:

:

—

:

;

;

,
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we set down the standard, obtained by multiplying by 10 the standTable II.
ard per hundredweight for a cow yielding 23 pounds of milk, as given in
In the first vertical column we set down the names and amounts of our several

horizontal line

feeding-stuffs.

To

fill

out the horizontal line showing the constituents of clover hay,

tiply the constituents of 1

To
Table

fill

shown in Table

(as

oats,

we multiply by

by

25.

6.

nutritive ratio of each feeding-stuff

exactly as

I.)

out the cotton-seed meal line we multiply by 2 the quantities found in

For

I.

The

pound

we mul-

it

appears in Table

is

set

down

in

column E,

of course,

I.

and D, and divide the sum of the C column
That gives us the nutri(protein).
Comparison with the standard shows that
tive ratio of the wliole ration, 1:4.6.
while the totals of diy matter and digestible nutrients and the quantity of carbohydrates are not far out of the way, protein is in excess, while the nutritive ratio shows
Lastly, Ave foot

up columns A, B,

(carbohydrates) by'the

sum

of the

C,

B column

— that the ration as fed

is too narrow.
a purchased product, and an expensive one, let us try
Let us subcutting the amount in half, also reducing the oat ration to 5 pounds.
pounds
of corn
palatability,
12
increase
ration
and
the
widen
order
to
stitute, in
Then our trial sheet will stand thus
silage (80 per cent water).

the same thing

Since cotton-seed meal

is

:

/u^cOo-lf^j^dU

?i,s.
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than a iiound in oxcoss of standard requirements.
Au animal will
of au appetizing ration than of an uninviting one, but if the bulk of
roughage is too great, the feeder will soon know it, and may reduce the whole
ration uniformly, leaving the balance of nutrients unchanged.
The foregoing is given for purposes of illustration, and not as a model ration.
It is far better for a farmer to tliinl:, and to build up, on the groundwork of what
he knows, an individual system of economical, scientific feeding, than to try to
ents

is less

digest

more

follow blindly the model rations

recommended by anyone

else.

The accompanying

feeding standards tabulated on ]iage 34G must be studied in the same open-minded
spirit.
Their use must vary with circumstances. Model rations are the fruit of

summing up of average experience.
Study of feeding standards tells the farmer when he is on the right track; study of
model rations suggests how rations in use may be modified along lines other feeders
have found profitable.
individual experience; standard rations are the

IV.
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CHARACTERISTICS OF PRIME STEERS
When

the

word "prime"

we should understand

it

is

used to designate

tlie

quality and condition of cattle,

as signifying the very best grade, unless possibly

we were

few fancy cattle of show-yard merit that occasionally reach the market.
Prime steers are taken largely by buyers for the eastern markets and by packers for
Such steers are
the dressed-beef trade, the former taking the bulk of such cattle.
practically above criticism as to both quality and condition.
The prime steer should present conclusive evidence to sight and touch that he
possesses to a high degree the form, condition, and quality demanded by the dealer
to except a

in high-class beef.

Form — The

butcher demands not so much that parallelogramic form popuspoken of by many authorities, as he does a high state of development in loin,
He demands development in these regions
crops, back, thighs, twist, and rump.
because they are the parts from which are secured the high-priced cuts. The animal should show plenty of depth and breadth, furnishing a large surface for flesh,
without that tendency to be paunchy whicli is objectionable to the butcher.
The butcher seeks, also, smooth, well-rounded general outlines, which indicate
both thickness and evenness of flesh, and an absence of that tendency to be rough
and coarse, which would mean loss to him, since the waste in the dressing of a
rough, coarse beast would be out of proportion with the weight of marketable beef.
larly
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Then, too, the butcher is not unmindful of the fact that, having secured satisfactory development of the parts from which are taken the high-priced cuts, there
is an added value in securing
thick, even flesh throughout,

on the cheaper as well as on
the more valuable parts of the
carcass.

To

the untrained eye,

usual development of

an un-

loin,

crops

and thighs would detract from the
beauty, style, or gracefulness of the
To the butcher, such develbeast.

opment would increase rather than
lessen its value. It should be clearly
borne in mind, therefore, that no
beauty of outline, style, or gracefulness of carriage will ever take precedence of proper development in the
most important and valuable parts
Fig. 140. T3T)icaI prime steer:
Hiph-grade Hereford fattened
the University of Illinois farm, Urbana, 111. (.Mumford.)

on

We should not assume, however,

that the highest development in these most valuable parts

the truth of the matter

is,

we seldom

of the bullock.

is

incompatible with ideal beef form

get high development in the parts

;

from which are taken the

high-priced cuts except in animals which are symmetrically developed. It is entirely consistent
and desirable, therefore, that we hold up as our ideal standard of the prime steer a combination of

well-developed parts from which are taken the high-priced cuts, and a uniformly high development in all parts capable of taking on flesh, which gives to the animal symmetry and smoothness
of outline,

and that

style

and that beauty otherwise impossible.

Correct conformation and prime

condition must accompany each other in order to secure a high percentage of dressed beef.

Quality and Condition — Quality may
quality and (b) quality of flesh
(a)

General Quality

medium-sized,

fine,

and condition

— General

be considered as

(a*)

general

of animal.

quality in a fat steer

is

indicated by a

clean cut, breedy-featured head, bearing ears of moderate size

and texture; short legs with

clean, fine

bone; a

fine, nicely

tapering

tail

;

fine hair;

medium thickness, and smooth, well-rounded outlines.
(b) Quality of Flesh and Condition of Animal
The quality of beef
depends largely upon the condition of the animal. By condition we refer to the
a pliable skin of

—

degree of fatness of a bullock.
quality of beef

is

found in the

It

should not be assumed, however, that the highest

fattest beast.
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There are three principal reasons for fattening a steer
(1) In order that, when dressed, there
shall not be a high percentage of offal or waste, as a fat animal, other
things being equal,
;

will dress

a higher percentage of carcass than a half fut or a thin one furthermore, in the
fat animal, the
proportion of those parts, which, from their very nature are unsaleable, is reduced
to the minimum (3) in order that the flesh or lean meat shall be rendered more tender, more juicy, and of
better flavor by the deposition of fat throughout its substance
(3) in order to permit of proper
ripening of the meat, as a thin carcass, being full of moisture and lacking the
protection of a
covering of fat, will rot before it will ripen.
;

;

;

—

Conditions Influencing Beef Quality
The possibility of securing the
is influenced by the breeding and general quality of the
animal. Methods both of growing and fattening the beast also influence the quality
of its flesh. There is, too, a quality of flesh which is peculiar to the individual, and
which is independent both of breeding and methods of feeding. Desirable quality
in flesh is indicated by a firm, yet mellow and springy, consistency of the flesh at
highest quality in beef

Names and location of points of external conformation of beef cattle. 1, muzzle; 3, face; 3, forehead;
5, crest; 6, throat; 7, dewlap; 8, brisket; 9, neck; 10, crops;
11, back; 12, loin; 13, rump; 14, thigh;
flank; 16, fore ribs; 17, fore flank; 18, setting on of tail; 19, twist; 80, breast; 21, hip; 22, hock. (Mumford.)

FiGt. 141.
4,

poll;

16,

the crops, along the back, at the loins and even on the sides, beneath the gentle
pressure of the outstretched hand.
steer

by the absence

of ties

and

Good

rolls, or

quality of flesh is indicated in the fat
patches of gaudy, flabby fat.

A

tendency to lay on fat in bunches and to roll at the loin indicates that the fat has been
deposited in large masses and has not been so evenly distributed throughout the animal as to give
to the flesh that marbled character so necessary to the highest quality in beef. An animal without
a tendency to lay on fat unevenly may become bunchy about the tailhead and show other indications of a lack of a well-marbled condition of the flesh simply by being carried to the point of
excessive fatness.

Judging Beeves on the Hoof — Outstanding coarseness and lack of general quality in the live

animal without doubt are inseparably linked with undesirable
Fulness at base of tongue, fulness or a

texture in the beef cut from such a beast.
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'

roll of fat in front of point of shoulder, a full twist, a large mellow cod, a low, full,
.thick flank that stands out and rolls visibly as the animal walks, with fulness and

smoothness at rump and tailhead indicate that degree of fatness which

is

essential

to the highest quality in beef.

These points, which are to be judged by sight rather than by touch, are the ones most
depended upon by buyers at the yards. If a close examination is desirable and possible we find
that when the ends of the fingers are gently pressed into the flesh on the side of the beast in an
effort to find the ribs, there should be a firmness of flesh that does not admit of freely and easily
forcing the fingers to the ribs and between them. A lack of firmness indicates the presence of too
large a proportion of fat, which may be due either to a too-fat or overdone condition of the
A proper degree
animal, or to an inherent lack of flesh, either of which is decidedly undesirable.
Such an examination reveals the
of firmness shows the presence of plenty of flesh or lean meat.
quality of the surface flesh, but can not always be relied upon to determine the quality of the beef
throughout the carcass.
It sometimes occurs that a steer may cut too fat on the block and yet not have exhibited
on foot bunchiness or other indications of an overdone condition. Animals which are carried to
an extreme degree of fatness, as is seen in some show animals and occasionally among market
animals, give evidence of an overdone condition, being very soft in flesh
a condition which often
It sometimes happens, too, that certain individual
passes into a very hard, unyielding one.
animals become hard in the surface fat without ever having shown by softness of their flesh that
they were approaching an overdone condition. There is such a thing, however, as an animal
becoming too firm in the flesh, and such firmness indicating an overdone condition.

—

What

the Market

Demands — Prime

steers

weighing from 1,200 to

1,400 pounds are wanted by shippers, by packers, and by exporters.

The demand

and medium quality, is greater than for
hence the market is less likely to be overstocked with
this true with the steers of choice and prime quality.

for steers of these weights, of good, choice,
steers of

any other weight
Especially

these grades.

;

is

unnecessary to decide whether form, condition, or qualimportance to the butcher.
The main point to bear in mind
that an animal characteristically deficient in any one of the foregoing requireIt is as difficult as it is

ity is of greatest
is,

ments,

disqualified to

meet the

full

demands

of the dealer in high-class beef

and
Whether a lack of quality
or a li-ick of condition is more evident in the cattle seen at the Union Stock Yard
Chicago, depends largely upon the prevailing prices for food-stiiffs and the prices
for cattle on foot.
When high prices for food-stuffs have prevailed for some time,
and when market prices for cattle have been ruling high, the tendency among
is

consequently

is

not to be considered as a prime steer.

is to send their cattle to market in a lialf-fat condition, in order to take
advantage of the prevailing high prices and avoid feeding too much of high-priced
food-stuffs, in which case many cattle would lack condition rather than quality.

feeders

;
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CHARACTERISTICS OP CHOICE FEEDERS
highly desirable to describe in detail a standard grade of stockers and
we should confuse rather than define. If the animals in one
grade of stockers and feeders
It is

feeders; otherwise

are

more uniform than

others,

in the

in the choice grade.

it is

Steers of this grade will, under

management, develop
and prime steers.
would seem wise, therefore,

proper

into choice
It

to consider in detail their desir-

able characteristics.
It

may

demand

be said then that

in choice stockers

we

and

feeders, fird, the ability to fin-

ish as choice or

and second, the

prime steers

ability to

make

economical gains in flesh and
fat.
As far as our present

knowledge

we look

of the matter goes,

Fio.

142.
Typical choice feeder: High-srade Hereford photographed at the Union Stock Yard, Chicago. (Mumford.)

for indications of these tendencies in the form, quality, and constitution.

Form — The general form should be low-set,

deep, broad, and compact rather
than high up, gaunt, narrow, and loosely made. Stockers and feeders should be
low-set, or on short legs, because animals of this conformation are almost invariably
good feeders and capable of early maturity. They should be deep, broad, and
compact, because this conformation indicates good constitution, capacity for growth
and for producing ultimately a relatively high percentage of the most valuable
cuts.

and long, level rumps. They should possess
and underlines, which should be nearly parallel and should be low at
the flanks, thus forming what we have just spoken of as "good depth," for the
An animal
barrel of stockers and feeders as well as dairy cows should be roomy.
which is too paunchy, however, as has been remarked, is objectionable to the
Select feeders with broad, flat backs

straight top

;

The matter of low flanks should be emphasized, as it is an almost unfailbutcher.
ing sign of good constitution and good feeding quality. It should be borne in
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mind

that the stocker and feeder, thin in flesh and largely destitute of external

or surface fat, affords the best possible opportunity of determining the covering
of natural flesh characteristic of the animal.

much smoothness

is consistent with low flesh, being
prominence in hips, tailhead, and shoulders.
Avoid rough, open shoulders, sway backs, and large coarse heads with small eyes
set in the side of the head.
Short, broad heads and short, thick necks indicate
strong tendencies toward beef making. A large, prominent, and mild eye is to be
desired.
The mild eye denotes that the animal has a quiet disposition, which all

Secure as

of outline as

especially careful to avoid too great

feeders

know

is

so desirable in a steer intended for the feed lot.

The

distance

between eye and horn should be short and the horn should be flat and of medium
fineness, rather than round and coarse.
The lower Jaw should be heavily coated
with muscle the muzzle, lips, and mouth should be large but not coarse.
;

Quality— It
quality
(a)

and

(b)

is

well to distinguish between

what might be

called (a) general

handling quality.

General Quality

— By

general quality

is

meant general refinement of
and smooth-

external conformation as seen in the head, horn, bone, compactness,

General quality is affected by nothing so much as by breeding; in
two are very closely associated. Good quality is seldom found in a plainly
bred steer, but is generally characteristic of a well-bred animal. The desirability
of general quality can not be too strongly emphasized.
While it is a characteristic
that involves many points and is difficult to describe, its presence or absence is
quickly discerned by the trained eye of the intelligent buyer.
It is this characteristic in the stockers and feeders more than any other that we depend upon as indicating that the animal has within it the possibility of making a prime steer.
The ability to select stockers and feeders whicli have within them the possibility of making
ness of outline.
fact, the

prime

steers, is

one of the

first

and most important lessons for the stockman

to learn.

Profits in

come not so much from skill in feeding and management as from intelligent buying
and selling. The profit resulting from an increase, during the fattening period, of the value per
pound of the total weight of the animal is as important as that resulting from the method employed
in the feeding and management.
It is seldom possible to produce at a profit gains which do not
increase the value per pound of the total weight of the animal.
Hence the importance of intellisteer feeding

gent buying, or the selection of feeders and stockers of good quality.

Handling Quality

—

Good handling quality indicates that the possessor
shows that the animal is in good health or thrift and capable
of beginning to gain as soon as an abundance of food is supplied.
We speak of
cattle as possessing good handling quality when the skin is mellow and loose.
A
(b)

is

a good feeder.

It

thick,
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mossy coat of hair of medium fineness and a moderately thick skin are

also

desirable.

—

Constitution The points indicative of good constitution have practically
been covered under "Form " (page 253). Good constitution is indicated by a wide,
deep chest, by fulness in the heart girth, depth, and breadth of body, and good
handling quality. While we want refinement of form and bone, otherwise spoken
of as general quality, we do not want that refinement carried to the point of
delicacy.
Too much refinement means delicacy, or a lack of constitution, and no
animal lacking in constitution should find its way into the feed lot.

—

Breeds The desirable characteristics of beef form, quality, and constitution
should be found in well-bred high grades of any of the leading beef breeds. In the
interest of uniformity in the finished product it should be observed that high grade
Herefords can usually be put on the market in the fewest number of days and
suffer most from carrying beyond the point of ripeness
that Shorthorns and Aber;

deen-Angus grades, while a little slower to mature, are in fully as strong demand
in the market as are grade Herefords
and that Aberdeen-Angus and Galloways
may be -carried longer on full feed than other breeds of beef cattle without indications of the bunches or rolls of fat which are so strongly discriminated against in
;

our markets.
After all that

may

be said, however, as to breed, the important consideration is
some one of the beef breeds, and that

to see that the steer should be a high grade of

the selection of the individual should receive more attention than the selection of
the breed.

Age and Condition for Feeding — The question of age should not be
A thrifty young steer of good weight and in good flesh is to be pre-

overlooked.

an older stunted steer. It should be said, furthermore, that a stunted
any age or weight is a profit spoiler in the feed lot. Uniformity in color of
feeders is desirable, but the mistake should not be made of getting uniformity
It is possible to secure
of color at the expense of more important characteristics.
good colors, reds and blacks, in steers of very poor quality and containing very
If it is a question of choosing between a combination of good
little beef blood.
quality and correct conformation on the one hand, and good colors on the other,
take the quality and conformation and let someone else hare the colors. A oneeighth blood Hereford may have Hereford markings, or a one-eighth blood Angus,
the color and polled characteristic of the pure Angus, and yet both grades may
ferred- to

steer of

have but

little

beef character.
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HOW

TO

TEIiL

A GOOD COW
For Dairy — Head
small and clcun-cut

muzzle

;

forehead straight or
concave neck long and thin
without being scrawny; horns
large

;

;

relatively small

eyes bright

;

and prominent shoulders
loin broad but not
thin,
;

thickly
cattle;

fleshed

as

In

beef

thighs thin; hindquar-

ters long, deep,

and powerand

ful; flank high; legs short

wide apart tail long, slim,
and loosely jointed
frame
markedly wedge shaped;
tapering from rumjj to shoulFig. 143. Names and location of points in external conformation of the cow.
der
udder set broadly on
1, muzzle; 2, face; 3, forehead; 4, poll; 5, lower jaw; 6, cheek; 7, neck;
8, back; 9, loin; 10, hip or hooK; 11, rump; 12, pelvic arch; 13, switch;
abdomen, of generous size,
14, thigh; IB, flank; IB, udder; 17, barrel or belly; 18, fore flank; 19,
brisket; 20, dewlap; 21, heart girth; 22, loin girth. (Mumford.)
extending high up behind,
well held up to abdomen, not
loose, pendulous or fleshy; milk veins large and prominent, on both udder and belly; teats
medium size, evenly placed, and
wide apart. A fleshy udder, firm
to touch when empty, and retaining its size and form after milking,
;

;

;

predisposition to inflam-

indicates

matory disease.
Skin clean, with
afresh bright color; hair fine, thick,
and soft temperament active and
;

docile; large feeder.

The main points
cow are to

in the selec-

tion of a

udders that are not

roomy

bellies,

secure large

fleshy,

showing

and large

capsfcily for

consumption of large quantities of
food.
Of course, great eaters and
large producers are not always profitable cows, but they generally are.
Cows are seldom profitable unless
they produce at least 250 pounds,
or more, of butter per year.

Typical dairy cow: Eo.se, grade Shorthorn, owned by the
University of Illinois, Urbana, 111. Record at 10 years of aee
Mj,",V°™®?'^'"''"'^^P°""<**'; butter fat, 565.13 pounds; butter
618.I6 pounds; average fat content of milk, 4.06 per
cent Milk in
one week, 317 pounds; butter in one week, 19.771 pounds.
po« "

Fig. 144.

•

,

;
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A GOOD HORSE

—

For Speed Height, 15i hands; minimum weight, 1,000 pounds; ears, pointed, flexible,
on side, not on top of head head, symmetrical, full under forelock and between ears neck!
long and slim, with little or no arch, set well up on "top corner" of body front legs reaching
out
set

;

;

;

strong and straight; front feet not thrown sidewise
body, short top

ti-ue,

obliquely

when speeding;

shoulders, set on

;

long lower line
hips
muscles along
back prominent, development

line,

;

well forward

;

judged by
thumb and

pressure with

hind legs
crooked at hock (but not too
much so or the}' will be weak,
and not too little or animal
fingers

;

"pound"); portion of
from hock to fetlock and
also from knee to fetlock
relatively short and broad
(not roundish) when viewed
will

leg

sidewise, but thin

when

seen

from the rear
line drawn
from hock to fetlock nearly
;

straight,

concave rather than

convex;
'

'

curby "

out

if

convex

it is

hoofs not pointing
skin moderately thick

;

;

chest capacity
body round.

and firm;
large

;

For Work — Full fore-

FiQ. 145.

Names and

conformation of

location of points used in referring to the external
horse. 1, muzzle; 8, face; 3, forehead; 4, poll; 5,

tlie

crest; 6, cheek; 7, lower jaw; 8, throat; 9, neck; 10, withers; 11, point of
head intelligent face shoulshoulder; 13, breast; 13, elbow; 14, forearm; 15, knee; 16, cannon or shank;
17, fetlock; 18, pastern; 19, coronet; 80, foot; 21, girth; 82, belly; 23, flank;
ders strong and sloping gait
24, back; 25, loin; 26, haunch or hip; 27, croup; 28, dock; 29, thigh or
stride long
free and easy
quarter; 30, lower thigh or gaskin; 31, hock; 38, heel. (Mumtord.)
arm muscular legs strong,
rather short and flat pastern sloping feet large and not too flat body large in girth and round;
back broad, with muscular quarters croup wide weight (not clumsy) from 1,200 to 1,600 pounds,
according to work required horse docile, hearty, and easily kept.
;

;

;

;

;

;

;

;

;

;

;

Stallion for Breeding-

— As

nearly as possible a perfect type of the sort of animal
from defects and blemishes, and good size.
Should be thoroughbred of good disposition, 151 or 16 hands high; minimum weight, about 1,200

desired in the colt.

First essentials, soundness, freedom

pounds.
American horse as a rule too small, and while size is usually the gift of the mare,
heredity must not be limited by undersized sire. Good size of prime importance for track, road,
or farm.

Disposition

is

imparted by

sire,

therefore avoid vicious or logy stallions.

Other points

:

;
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Body, well coupled up color uniform and bright quarters, full shoulders, full chest, broad
head, finely shaped ears, large, flexible, pointed, straight, and alert eye, quick, full, and gentle
nostrils, large
skin not thin legs flat, not roundish, and muscular hoofs,
hair, soft and silky
black feet broad, flat, and round in speeding, feet thrown not sidewise, but straight forward. Do
not expect a good colt from service of a traveling stallion, concerning whose antecedents you
;

;

;

;

;

;

;

nothing.

Mare
life

;

;

;

know

;

;

;

,

for

Breeding — Of good

size

and

color,

sound in every particular

large powers of endurance, good traveler, active gait, well bred

;

;

in the vigor of

disposition gentle

having neither toe nor quarter crack. The best breeding mare is not too good to use.
the good physical qualities of the colt come from the mother than from the sire.

Fat

HOW TO SELECT A BREEDIJVG BOAR
—
Hog's The breeding boar should be a good representative of some one
The question of selecting a good
The use of grade boars and those of

;

feet

More

of

of the leading

more important than the

breeds of swine.

individual

of the breed.

inferior pedigree can not be too strongly dls-

Typical fat hog. (From a photograph furnished by Wallace's Farmer.)

Fio. 146.

The
medium

Fio. 147.

is

selection

Typical bacon hog
English prize-winning
sow. (Breeder's Oazette.)
:

Tamworth

—

couraged.

character of the head should be such as to indicate masculinity
broad, and in
the neck should be short and broad, and smoothly joined to the shoulders the jowl of good size, as indicating good feeding quality the legs should
be short, strong,
and straight, well placed to the outside of the body back and loin straight or slightly
arched!
with plenty of width the chest should be wide and deep the flanks continuing the
straight
underline, making the sides deep the girth should be large, both at the heart
and flank hams
and shoulders well developed. Compactness and symmetry throughout are desirable

length,

to short

;

;

;

;

;

;

;

;

points',

while

strength of limb and masculine character should not be sacrificed to less
important points. Such
a boar selected from the Poland China, Berkshire, Chester White, or Duroc-Jersey
breeds and bred
to sows of merit that are high grades of some one of the above breeds
will produce pigs which if
properly fed, will weigh 300 pounds at six months of age, and which
will possess the desirable
'

THE IDEAL MUTTON SHEEP
characteristics of the fat

hog

for

259

American markets, namely, well-developed hams and shoulders,
good loins, and sides without too much
waste.

Bacon Hogs — In breeding hogs
to

produce the highest

it is

class of bacon,

necessai'y to select animals

which

have been especially bred for this purpose, and feed them upon a ration best
calculated to produce fine quality. The
large Yorkshire and Tamworth are
most extensively used for producing
bacon hogs. They do not have the
heavy jowls so prevalent in fat hogs,
nor do they possess such a large amount
Fig. 148. Names and location of points of external conformation
of the pig. ], snout; 2, face; 3, forehead; 4, neck; 5, jowl;
of superfluous fat. The lean and fat in
6, breast; 7, shoulder; 8, ham; 9, flank; 10, belly; 11, heart
the pork is evenly distributed, while
firth; 12, back; 13, loin; 14, rump; 15, toes; 16, side. (Mum-l
ord.)
the sides are long and deep the belly
wide and thick, and the back thinly fleshed. The iat should cover the body in an even layer
throughout
it should not be more than about
inches in thickness, nor should it be less than
about 1 inch.
;

—

H

CHARACTERISTICS OF MUTTON SHEEP

The student of animal form soon discovers that the important points in all
animals bred and fed for meat production are noticeably similar. In considering
the form of the prime steer, the fat hog or the mutton sheep, it is the same lowbroad, and compact conformation that is demanded.
Producers must cater to the
demands of dealers and consumers or, owing to lessened consumption or to lower prices for
an undesirable product, sacrifice
what they have to offer.
set,

The butcher's ideal of
a

mutton sheep

involves

form, fleece quality, and condition, the

main points being form,

condition, and such points of general quality as contribute to the

better-killing

qualities.

The

Fig. 149. Pointsof external conformation of the sheep. 1, muzzle;
2, face; 3, forehead; 4, poll; 5, scrag or neck; 6, brisket; 7,
forearm; 8, heart girth; 9, back; 10, loin; 11, rump, 12, hip;
(Mumford.)
13, dock; 14, thigh, or leg of mutton
15, belly.
;
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question of fleece
as

it

important only in so f ar

increases or decreases

the sheep

of

is

to
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the

tlio total

slaughterer.

killing or dressing quality

is

value
(Jood

indicated by

an absence, in the general appearance of
the animal, of all wideness or coarseness.
The bones of the leg and the head should
bo as fine as is consistent with good feeding
quality and constitutional vigor.
The butcher's ideal mutton sheep might be one
possessing bone so fine
too delicate to

make

tliat

the animal would be

a profitable feeder.

ough knowledge of the butcher's
but

if

A

thor-

ideal is essential,

the butcher's ideal animal for the block

variance with the feeder's ideal for the feed
or pen, the feed lot ideal

is

bound

lot,

is

at

shed

to receive the
Fig. 151.

hands of the producer. Fortunately, the butcher's ideal and the
most profitable type of mutton sheep to feed are

most serious consideration

at the

Typical fat sheep;

Shropshire wether,

champion

in middle wool class, International
(Photograph
Fat Stock Show, Chicago, 1901.
furnished by The American Sheep Breeder.)

not materially different. By careful study the feeder can meet the demands of the butcher in
almost every particular without sacrificing anything in animals so selected as profitable feeders.

Breeding — To make

the feed

lot, it

a profitable carcass of beef

and a

profitable animal in

The statehas been said that well-bred beef steers are necessary.
ment applies with equal force in speaking of
The importance

mutton sheep.

of breeding,

as affecting the profitableness of a

sheep,

is

mutton

not generally enough recognized.

High grades of almost any of the mutton
breeds possess the qualities most sought by
producer, dealer, and consumer,
legs
level

and neck

;

viz.

:

short

broad back and loins

;

long,

rumps, well fleshed thighs, low,

flanks,

and thick

full

flesh.

Ram —

The
Judging tlie Mutton
presence or absence of these characteristics
is not so easily recognized in a sheep as in a
pig or a steer, because of the thick covering
Fig. 153.

Typical fat sheep:

ftSed
18

b?

Lincoln wether,

rl^/A^^icanhe^Brefd^^)

of WOOl,

which may, in the hands of the expert
made to disguise the real form

shepheid, be

OF LIVE STOCK
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It is important,

of the sheep.

therefore, to follow a definite
method of examination in order
to determine their value.

The

figures'

accompanying

this discussion will be found

suggestive,

and

illustrated

is

if

the method

persistently fol-

lowed, what appears to the
novice an almost impossible
task, will be found, in a re-

markably short time to be reasonably simple.

Fig. 153.

Judging mutton sheep;

shears — the

Depth of

chest.

(

Mumford

The

better a

—

that is,
be
made,
been
has
he
smoother
the
either with feed or with the

sheep appears to

)

greater the possibility of

consequently, the more
need
of a careful and intelthe
urgent

deception

;

ligent examination.

The

majority of sheep raisers are

interested, at one time or another, in
the selection of a rum of some one of

the

mutton breeds hence,
;

that a discussion

of this

it is

thought

subject in

connection with the illustrations will
be found of most widespread interest.
Mutton rams are so generally used on

grade ewes for the production of grade
lambs for winter fattening purposes
that a description of the points of a
ram suitable for such purpose is given.
Considering the use to which the ram is
to

be put

it

can readily be seen that relatively

more importance should be attached
mutton points of the sheep than to

to the
Fig.

the so-

1 For permission to use in this new ennneel kjii
author's photographs reproduced in Figs. 153-161,

lln
flu

ir.l.

lieart.

.Jii.l;,nii^
(

umtttin sheep:

Thickness through the

Jliaiiicu'd,)

courtesy of Prof. L. R Taft, Tiispcctoi' of the Michigan
State Board of Agriculture, is aclcuuwledged.
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called " fancy " points of breed type.

Ou

high-class, pure-bred flock, care should

lie

\'S.

BKEBD-TYPE

263

the other hand, were a ram to be selected to head a
taken tn secure cbaraeteri.slit- breeding points. It simplifies the discussion materially, however, to confine ourselves to mutton points.
The mutton
type should be possessed to a high degree by

every individual of every breed of mutton
sheep.
It may be saiei to be almo.st the only
breed-type characteristic that is lield in common by all mutton breeds. True, more perfect development of the leg of mutton is
expected in the Southdown than would be
looked for in the Oxford, but a glaring defect
in the leg of mutton should be a disqualification from the standpoint of mutton production, no matter what breed of mutton sheep
It can be seen how even the
is involved.
breeder of pure Oxfords might pass over a
deficient leg of mutton on a sheep possessed
of excellent quality, breed-type, and finish.
It

would not he necessary

for the farmer in

quest of a good mutton ram to put up with a
jDOorly developed ram, *. c, in so far as mutton points are concerned.

Every breeder recognizes the fact
ram possessing an
almost ideal mutton form niay have to
be sold at a low figure if lacking in
that a pure-bred

Fig.

1.55.

baclc

Judging mutton sheep:
and loin. (Mumford.)

Flesh-covering of

breed-type points, while another possessing better breed-type, but no better mutton form than the former
will bring a price relatively much higher.
not so good

—

-

perhaps

lamb raiser's opportunity he wants, first of all, a ram possessing as nearly as
mutton form, with sufllcient lireeding to give a reasonable guaranty that he will
transmit his characteristics to his offspring. Such a ram can often be purchased at half the price
that the good breeder would be required to pay for a ram combining good breeding, good breedIt is not an easy task to select a ram simply for mutton points.
type, and ideal mutton foi-m.
A ram to do the most good must be in good breeding condition, neither too fat nor yet too lean.
Just here

is

the

;

possible an ideal

The novice
looks good.

in judging sheep

is

While a sheep too thin

often deceived in purchasing an overfat sheep because
in condition

is

judge, a sheep in a condition bordering on either extreme

Systematic
is

it

a puzzle alike to the novice and experienced
is

an unprofitable sheep to the purchaser.

Examination — The safest plan to follow in selecting a ram

to adopt a systematic

method

of examinatio]i.

Thus one

will generally avoid
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overlooking either the strong or defiIt goes
cient points of the animal.
know
should
one
that
saying
without
should
sheep
developed
properly
how a
It is not enough to
look and handle.
make an examination with the eyes. It
is safe to say that less can be told of the

sheep by genappearance than of any other farm
More dependence must be
animal.
real characteristics of a

eral

placed upon the use of the hands. ISTot
all judges agree as to the best method
Some begin
of examining a sheep.

with an examination
portant points, while
Ijest to begin at the
points in passing to
sheep.
Fie. 166. Judging

mutton sheep: Width of loin. (Mumford.

The

of the

most im-

others think

it

head, taking the

the rear of the

latter is the safer

Head, and Face — Careful

method.

students of

physiognomy can judge much of
the

characteristics

woman by
So, much

of

a

man

or

a good look at the face.

can be seen in the head
and face of a sheep to indicate its
The ram with a long
masculinity
narrow head is seldom a prepotent
or satisfactory sire. Passing from
the head back to the neck we should
look for a short, thick neck, one that
gradually thickens toward the body,
joining the shoulder smoothly and
evenly. There should be no drop
just in front of the top of the shoulders, constituting

what

is

known

as

a " ewe neck."

Depth of Chest — Fig.

153

shows the method of judging of the
depth of chest by placing one hand

Fig. 157. Judging mutton sheep:

Length ot hind quarter. (Mumford.)
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on top of shoulders and the other
between the front legs of the sheep,
noting also the width between the
forelegs, which should be relatively

Examine at this time also the
fulness of the brisket, as well as the
fcovering of the point of the shoulgreat.

der and the shoulder blade.

It is

on top of
the shoulders to determine whether
well, too, to press firmly

the shoulders arc well overlaid.

Thickness Through the
Heart — Fig. 154 shows the method
getting an idea of thickness
through the heart, which should
always be great, since it indicates
a good, strong constitution and fulness of the heart girth. The animal
should not, as we say, be " tucked

of

up in the

Fig. 158.

Judging mutton sheep

i

Fulness of rump. (Mumford.)

girth."

Flesh-covering- of

Back and

Lioin

— By placing the hands a

higher and nearer
shows the proper way
determine the covering of flesh. The hand should be open and
laid flat on the back, then on loin
the hand should be pressed firmly
and moved slightly back and forth,

the middle of the back, the spring of the ribs should be noted.
to handle the

back and

loin to

little

Fig. 155

;

pressing firmly

all

back and

not well covered, the

loin

spine will be

is

the time.

If the

more or less prominent.

Width

of Loin — Fig.

156

shows the proper method of judging
the width of the loin. At the same
time the thickness of the loin can
also be noted, together with the distance between point of hips and the
first rib.
This distance should be

Where the width
not too great one hand
be used in such a manner as to

relatively short.

of the loin

may

span the

Judging mutton sheep:

"Leg

of mutton."

(Mumford.)

loin.

Where

it is

desirable

compare the width of the loin of
two sheep this method can often be
used to good advantage.
to

FiQ. 159.

is
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I^ciinth of Hind Quarter— Fig. 157
method of determining the length
It should be of good
of the hind qiKirler.
length and carried as level as possible.
Fulness of Kunip Fig. 15H shows
sliows the

—

(ine

way

of noting the fulness or deficiency

of the rump.

By

this

method one should be

able to judge whether a sheep carries its width

well back.

In

well to bear in

all

of these examinations

mind

that

it is

it is

the form of the

carcass of the sheep, regardless of the cover-

ing of wool, for which we should look.
do this the hand, or fingers, as occasion
require,

must be firmly

laid

To
may

on the sheep.

The "Los- of Mutton"—Fig.

T.r,u

shows manner of examining the "leg of mutton." The fleshing of thigh and the filling of
the twist should be taken into consideration
at this point.

While the danger with the beginner
is to judge too much

in Judging sheep
Fig. IGO.

Judgiug mutton sheep; Fleece.

by the general appearance of a sheep.

(Mumford.)

such an examination is of pracFor example, Ijy
tical utility.
a careful view of the sheep as
a whole, at some

we judge

little

of carriage

distance,

and

style.

The general outlines, providing
the sheep has not heen blocked

by the professional trimmci-,
should indicate whether the top
and bottom lines are straight
and parallel, whether the body
is deep, the flanks full, and the
legs short.

At such

a distance

the sheep should present a low,
massive,

bhicky

the short legs

aj)pearanco,

standing well

Fig.

11)1,

.Tiidging

mutton sheep:

Fleece.

(Mumford.)

WOOL OE MUTTOX, OR
ajiart

as

and woll

to the corners of the body.

The

P.()TH?
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k^gs should be reasonably straight

viewed from the side, front, and rear, which indicates strength and feeding type.
A sheep -with rather heavy bone is to bo preferred to one with a tendency to

be too fine boned.

As

ton fine-boned sheep lack vigor

a rule,

and growth, being

and undersized.

delicate

The

rteece of a mutton sbeep

that has been too

much

neglectuil.

is practiciilly

To go

the last point to be looked

to,

but

it is

a point

iutu a discussion of the proper examination of the

would require a treatise of too great length. Perhaps it will be suflicient to say that the
wool should be opened as shown in Fig. HiO. Such an examination should give a general idea of
the quality, length of staple, and density of wool.
The best wool on the sheep will be found at the point indicated, while the fleece should be
opened as indicated in Fig. 161. on the thigh, to see if the quality, density, and length of staple is
fairly uniform over the whole body.
The wool on the lower thigh is often coarse, open, and
shaggy
not a good sign.
fleece

—

In conclusion, it may be said that one never learns all there is to be learned about
judging sheep. By one avIio is really anxious to learn, one with a love for sheep
and a keen sense of discernment, much can be learned in a short time. The first
step is to become familiar with a correct method ; the next, to know that the most
important points of the mutton sheep are the leg of mutton, the loin, and the back.

With a well-developed

loin, back, and thigh, couple a low, massive form on short,
strong legs, fronted with a masculine head, and you have a ram that is safe to

depend upon

as a

producer of good feeding lambs.

THE PRODUCTION AND 3IARIvETING OF WOOL'

V.

AVOOL,
It is

OK

3IUTTOX,

very doubtful whether the time will ever come when the keeping of sheep

for the production of wool alone can be

United

OR BOTH?

made

profitable in

many

localities in

the

States.

Wool growing upon stich a basis mttst. in the ftiture, be confined to localities
remote from the great meat consuming centers, where farmers are unprovidetl with
rapid transportation to these centers, or where the cost of transportation of mutton
would be so high as to render the carcass of little or no value.
A moment's consideration woukl suggest that wool growing under such conditions coixld only be made profitable upon cheap lands, where the herding of large
flocks would be possible and where the climate and other conditions would be favorable to the development of sheep and the healthy growth of the wool fiber.
1

From

Bulletin 178 of the Michigan Agricultural

Experiment Station, by

tlae

author.
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We can conceive how present conditions might be so changed as to render sheep
husbandry profitable, if the wool product only were taken into account. It is not
probable, however, that

will

we

shall ever see a repetition of conditions wliich existed

not probable that the price of the finer grades of wool
go so high that the breeder, even of that class of sheep, can afford to entirely

earlier in this century.

It is

overlook the ultimate value of the carcass for the block.
It is

not difficult to see that the ranchman

bands, and

who has

who can run

large flocks of sheep in

command an

almost unlimited grazing ground, can produce wool more economically than the general farmer who keeps a flock and looks
at his

upon it simply as an incidental contributor to his income.
The owners of small flocks, then, soonest feel the effects of depression and
most apt quickly to dispose of their flocks after one or two unprofitable years.

are

We

believe future conditions will bear us out in the statement that there will be very

few years when a man who has a flock of sheep of good quality, who pursues careand painstaking methods in handling them, will fail to secure a net profit.
There is a promising outlook for the American farmer who economically jiroduces wool and mutton. I doubt if we shall again see the time when the flock
master can secure a net profit from his flock unless he makes a thorough study of
the industry, knows what he is trying to do, how he is to accomplish his ends, and
is willing to settle upon a policy in breeding and rigidly adhere to it.
May I venture to suggest here that one of the greatest sources of loss to the
American farmer has been his vacillating from one line of breeding to another,
from one rotation of crops to another, and from one system of farming to another ?
Use all of the means at hand to decide the wisest line of sheep husbandry to pursue
under your conditions, and then do not deviate from it without the best of reasons.
Remember that a constant, persistent, and settled policy is best.
ful

In connection with this^ subject the question naturally arises Can sheep husbandry be made profitable by disregarding entirely the wool product? In some few
favored localities such a course of sheep husbandry maybe pursued with profit, but
under ordinary conditions the wool product contributes materially to the net income
from the flock. In some instances breeders of mutton sheep have lealized as much
for their wool as the men who have been keeping sheep primarily for the wool which
they produce. In making such a claim it should not be forgotten that the American markets in the past have not been glutted with a large supply of the medium
and coarse grades of wool, while the scarcity of fine wools, owing to the common
stock of the country being largely Merino grades, has not been apparent until quite
:

PEESENT AND FUTUEE OF THE INDUSTEY
recently, although a

few of the breeders
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Merino sheep have persistently prophand that the grading up of flocks for
the production of the finer grades of wool would again profitably engage the attention of American sheep men.
Fashion in the manufacture of woolen fabrics, which has always been a potent
factor in the price of different grades of wool, has seemed to encourage the growth
of medium and coarse wools. While the future of the wool industry will be settled
by conditions almost entirely beyond the control of the growers of this country,
still everything points to a brighter prospect for the wool grower than for several
years past, and especially for the producer of fine delaine wools.
of

esied that former conditions would return,

WORLD'S WOOL, PRODUCTION
The number

of sheep in the world in 1894, according to S.

N. D. North, was
produced was 2,692,986,773 pounds, showing
the average weight of fleece per head to be 4. 7 pounds.
Wool Product of the United States From the same authority
we learn that in the United States, during the same year, there were 45,084,017
By this we see the United States
sheep, producing 325,210,712 pounds of wool.
produces about one-eighth of the world's supply of wool. The average weight of
fleece in the United States is 7.21 pounds; more than two pounds per head above
571,163,062, and the

amount

of wool

—

the world's average.

For the last twenty years the number of sheep in the United States has varied
from approximately 40,000,000 to 50,000,000; the latter figure was exceeded in
1884, while in 1894 the number was estimated at 45,048,017.
Current prices for wool and mutton, combined with otlier conditions, which have

made

the production of one or the other of these products unprofitable, have caused
number of sheep kept, and a similar variation in tlie amount

this variation in the

mutton and wool produced. It has not been due to an overproduction of
show that never has home-grown wool excelled, or even equaled,
the consumption of wool in the United States.
of the

wool, for statistics

—

Outlook for the Future No one can consistently say that]we ought not
produce at home every pound of wool consumed within our borders. The natural
adaptability of many parts of the country for sheep-raising suggests that we should,
in every way possible, so adjust our farming operations, and our commercial and
economic conditions, that the farms in the United States can produce at least all of
the wool needed for home consumption, and that at a fair profit.
to
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From statistics furnished in the Wool Book for 1 805, issued by the National Association of
Wool Manufacturers, we learn that 453,048,450 pounds of wool were consumed in the United
States during the year 181)4.
The wool produced in the United States during the previous year,
which would naturally contribute to such consumption, amounted to 348,538,138 pounds. This
shows that we produce little more than three-fourths of the wool (-ousumed. Since it is a wellknown fact that the per capita consumption of the wool in the United States has steadily increased
from 4.49 pounds in 1840 to 9.07 pounds in 1890, it is clear that wool growers have a prosperous
future before them, if only they will give more careful attention to growing, preparing for
market, and to developing markets for their home-grown products.

An advance in prices of wools tends to stimulate the industry. More wool is
grown, but the manufacturer is obliged to pay higher prices for the raw material.
It is difficult for clothiers to get a correspondingly high price for manufactured
goods, so that the usual result is that manufacturers substitute, where possible, part
cotton.
The consumer gets his clothing just as cheap, but does not get all-wool
Sheep growers in the United States have been urged to grow all the wool
in the United States.
AVe would go still farther and call attention to
the vast undeveloped markets for manufactured products.
When we remember
that of the inhabitants of the world there are 250,000,000 who do not Avear clothes,
and 100,000 000 more who wear only about one-half as many as they should, we
can see great opportunities ahead in the way of markets for manufactured goods.
Perhaps woolen goods would not in all cases be suitable
then let garments manufactured from cotton and other fibers be used, leaving a clearer field for the wool
producer who must now compete in a measure with producers of vegetable fibers
grown at a minimum of cost.
goods.

consumed

;

—

MANAGEMENT OF THE FLOCK AND ITS RELATION TO
CONDITION AND VALUE OF WOOL

—

Continuous Care Requisite The sooner we, as wool growers, fully
appreciate the difference in value to the manufacturer between wools well grown
and those poorly grown, the sooner will all our wools command a Ix-tter price.
AVe must banish forever the idea that condition, quantity, quality, and length
of staple are all of the important factors alTocting its value,

more attention

to the

growing of wool

l^ut

we must

give

fibers of great strength.

Strength of the
wool fiber depends, lo a considerable extetit, upon the quality of wool or the size
of the fibers.
The imi)ortant jioiiit, however, in this ctjunection, and the point

which we wish to emplmsize, is tliat there is a great difference in the I'clutive streno-tli
of fibers of the same quality or grade of wool.
When a difference of this kind exists
it is largely due to the way it luis been grown.

HOW GOOD FLOCK MANAGEMENT PAYS
The

strongest fiber of wool

supplied witli an abundance of
If,

on

tlie

contrary, a sbccp

is

produced on

nonrishiiii;-

occurs, which greatly

is

animal

luis

been

tlic ycuir.

pooi'ly nourished, the strength of the

wool fiber
not oontinuous throughnegliM'tcd during any period, then a lii'oak in the fiber
is

will sooner or latcu- be stu-iously afftu^tud.

out the year and. the flock

slieop wlien tlio

Food thi-oughout
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weakens the

If ])roper care is

fiber at that particular point.

the weakest place in the fiber decides the strcnigth of the whole

The strength

of

fiber.

been able to diseovcr lUere is no special ration, which, if fed to sheep,
wool of ureat strength, nor can it be said that any special ration is to be recommended
It has often been observed that sheep and lambs which
to produce a large quantity of wool.
have been on full feed for long periods shear heavy fleeces of wool. This would indicate that any
ration calculated to keep the sheep in a thrifty condition would be a suitable one for growing

So far

as the writer lias

will produce

large (juan titles of wool.

From what has been

said, the

wool grower will understand that

it

is

highly

desirable to provide the sheeji proper nourishment throttghout the year, permitting

no periods of neglect to intervene to destroy the strength of the fibers of the fleece.
Lilieral and judicious feeding docs not change the qttality of the wool, but it does
afl:ect the strength and the quantity of the wool produced by a given sheep.
The
weight of wool produced is affected both by increase in the length of fiber and by
increase in the

amount

of

ijolk,

Condition of Wool
all

or luitural

oil,

in the fleece.

refers to the cleanliness of the fleece

foreign substances, such as sand, burs,

upon by the wool manufacturer

tdiaff,

and

all

— the absence of

other substances looked

as Utti'r.

not because these naturally light substances afliect the weight of the fleece to
any considerable e.\tent that wool manufacturers so strenuously object to their presence in the fleece, but that they must be removed from the fleece before it is ready for
manufacturing purposes. The process of separating these substances from the fleece
It is

not only very tedious, but very expensive, and. as a rple, it can not be done without
more or less injury to the wool fiber. Knowing the above facts we can easily see
is

how

condition affects the price of wool, since

it

directly affects its value.

matter for the wool grower to so manage his flocks that the wool produced
It is not a
by them will be practically free from all litter. He must provide racks for the sheep which will
permit them to eat without getting their necks full of chafE, seeds, and dust. (It is, of course,
unnecessary to mention the old straw stack.) He must keep his farm free from bur-bearing
weeds his flock will keep most other weeds in check. If wc needed any proof that the farmers
of our country are negligent about allowing weeds to grow and seed in abundance on their farms,
difficult

;

we might
from the

large wool-scouring or woolen mill, and carefully examine the refuse or waste
"We would have abundant proof in the millions of weed seeds found. At some

some

visit

mills

,

.
.

.

.
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mills

where

sucli refuse is so

dumped

that seeds can germinate and grow,

we

find a large

number

of species and varieties of weeds.

Breeds and their Fleeces — That we might get more definite information

concerning the wool produced by the various breeds of sheep, more or less common
in the United States, we tried to secure, for each of the breeds, a ewe's and a ram's
fleece, which should be average typical fleeces of the breed.
In most cases we were
successful in securing what we desired, but in other instances we were not fu^y
satisfied that the fleeces submitted were typical of the breed.
In examining the tabulated facts below, we make the request that the reader
should not consider the figures there exhibited as settling the relative merits of the
various breeds as wool producers.
Certain general conclusions may bo drawn from
the table, but it must be obvious to every thoughtful reader that it would be very
'

nearly impossible to secure two fleeces which would in every

way be representative

of the various breeds.

Table Showing Weight op Fleece, Pek Cent of Shuink, C^ommercial Guadb, and
Price pee Pound of Fleeces from Different Breeds of Sheep
»..

-.a

CO

Breed

LBS.

Ewe

American Merino
American Merino
National Delaine Merino

Improved Black Top Merino
American Rambouillet
American Rambouillet
Cross Bred i
Southdown
Southdown
Southdown
Shropshire

...

.

,

.

Ram
Ewe
Ram
Ewe

Ram
Ewe
Ram
Ewe
Ewe

Ewe

Ram

Suitollc

Hampshire .
Oxford Down
Oxford Down.

Ewe
Ewe
Ewe

Leicester

Ram
Ram
Ewe
Ram

.

Cotswold
Cotswold

.

_

Lincoln _-_
Lincoln . .
Tunis

Dorset Horn.
Dorset Horn.
Dorset Horn.
Dorset Horn.
Cheviot
Cross Bred "

17
28
!)

18
8

7
11

7
7
7
10
6
9
12
16

OZ.
12
121/2

10

11%

1%
15
1

51/2
1

12
12
151/2

a

2

12
15
12

81/2

Ewe
Ewe

14
14
8

,8%
18%

Ewe

6

121/2
2I/2

Ram

8

81/2

3

Ewe

Ram
Ewe
Ewe

W2
2

4

:
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That there might be absolute fairness in securing representative fleeces of each breed, the
writer appealed to the secretaries of the various sheep breeders' and registry associations to aid in
securing the fleeces. In most instances much valuable assistance was rendered.

The weight

of

all fleeces is

computed upon the

—

Commercial
fully

what

is

For the benefit of those who may not understand
G-racle
meant by the terms used in the column headed " Commercial Grade,"

a few brief explanations are

General Grades — All
strength,

basis of 365 days' growth.

and length of

made
domestic wools

may be

classified

staple as (a) clothing or carding wools

;

(b)

according to their quality,
combing wools (c) Delaine
;

wools.

Clothikg Wools

are short wools and incidentally of relatively fine quality.
In a general
than 2 J inches in length are clothing or carding wools.
(b) Combing Wools are both long in staple and strong.
Most of the coarser long wools are
graded as combing wools. However, when a wool is long enough for combing and has the neces(a)

way

all

wools

less

it may still be disqualified as a combing wool if it has been poorly grown.
Breaks in the fiber caused by Insufficient nourishment destroy the value of wools for combing

sary size of fiber

purposes.
(c) Del.\inb Wools are fine wools clipped from all varieties of Merinos or high grade
Merinos which grow wool of long, strong staple. We might say that Delaine wools are combing

fine wools.

Subdivision of Grades

— Each one of the three classes of wools above mentioned

vided according to quality or size of
r

Picklock

fiber, as

follows.

is

subdi-
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Fine J)iiiiiiic is the grade next coarser than the Braid Combing, while Low Delaine is long
enough to bo Combing, but a grade finer thaii the finest Comliing wools, namely, f blood.
Special Grades Other grades of wool which are occasionally quoted in the markets are
(a) felting wools and (b) noils.
Upon rL<iuest, Mr. Charles F. Avery of Boston, has defined felting wools and noils as follows
" Felting Wodi.s are wools which are adapted forfeiting purposes, usually of short staple,
(a)
and having properties which cause them to felt quickly. AVe presume that you understand that
felting is a i)r()cess whereby the fibers are interlocked in such a way that a solid fabric is produced
without the intermediate processes of spinning and weaving."
"In the process of combing wool the fibers are drawn between fine needles and
(b)
Noils
the (Iciul and tender wools arc broken off in the process and produce what are called noils, or what
might he called e(jmbing waste. The long and healthy fibers are carried along through the combing process and are formed into what are called worsted tops."

—

:

—

WASHING AND SHEARING SHEEP
Washing sheep is not nearly so prevalent as formerly. Most manufactitrers
agree that wool which has been washed in the conntry is not so desirable as that
which has been sent to market unwaslied. It is an unsatisfactory process at best,
and many times the country washing makes scouring

Injury to the

Wool — After

convinced that, in the long run,

it

at the mills

more

diiticult.

wo are
washing

a careful investigation of the subject
is

more

profitable to dispense with

altogether.

We

have sccui-od better results by shearing our shec]) during the

April than later in the season.
before shearing.

We

This, of course,

are satisfied that

we

makes

first

half of

impossible to wash sheep
can get not only a heavier average ileeco.
it

but also a wool of better strengtli from the same flock by shearing during the
half of Ajiril than by shearing in May or June.

first

taken to keep the wool free from dirt and litter while on
is little to be gained by washing.
By an examination
of the wool market quotations a class of unmerchantable wools will be noted. This
class includes wools poorly washed.
If reasonable care is

the sheep's back, then there

Injury to the Slieep — The

subject of washing should not be dismissed
the author could believe the washing jiroccss an advantage
to grower and consumer alike, he would still think tlm custom of doubtful utility
on account of injury to the sheep. Sheep are cil'ten i-ouglily handled, and not

without saying that

if

more injury is done to the sheep than good to the llcece. Tlie sheep
no inconvenience from early shearing, except for the first few davs, if
they are proiieiiy sheltered and protected from the cold, and more especially from
in1're(|ueutly
will suffer

WASHING, STTEARING. AND PACKrXG
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The wool makes a rapid growth during the cool months of spi'ing, and tlu'
sheep are not sweltering under a thick blanket of wool. In the latter case the slieep
are not only uncomfortalile, but the wool makes little if any growth.

storms.

For several years, in a majority of instances, tlie Eastern wool markets have
been better in April than in .lime. This would give the grower who makes a
practice of early spring shearing a slight advantage as to markets.

Shearing'

— Tlie best job of shearing

is that which secures the largest amount
market without inJTiry to the slieep. It is highly
desirable that tlie sheep be ckisely shorn and that there should be no second cuts.
The fleece should be kept intact, not torn apart, and the skin of the sheep should
not be wounded.
Nearly all of the sheep east of the Mississippi River are shorn by hand, while
many in the "West and on the ranges are shorn with machines.

of wool in the best condition for

MARKETIXU WOOL
Unlike most other farm jDroducts, wool can not be consumed on the farm.

It is

true that in the days of our grandmothers and the spinning wheel, a large part of

the then small wool product of the United States was manufactured and used upon

Now we

the farm.

when low

neither spin the wool

upon the farm, nor

is it

possible for us,

prices prevail, to use uj) the surplus by feeding to our farm animals, thus

converting

it

into

meat products,

as is possible with grains

and hay produced u^jon

the farm.

The

question of wool markets and the preparation of wool for the market

therefore, one of vital importance to the wool grower.

turers of wool

make

the United States

porated in the

:

is,

Dealers in and manufac-

the following objections to the majority of wool marketed in
(a)

fleeces,

Either by neglect or intent, tags and litter are often incorToo much twine of an inferior grade is used, (c) The

(b)

use of the wool box results in packing fleeces into a square bundle that

is

too

Let us consider these objections.
tags are understood to refer to bunches or locks of manure which
accumulated
on small bits of wool about the thighs and hocks, then by all
have
means they should be left out of the fleece, and either sold separately as tags, for
what they will bring, or used as manure. We have known breeders of fine wool
sheep who have thoroughly washed and dried the tags and then put a handful or
There is no great objection to this, providing the tags are well
so in each fleece.
washed and thoroughly dry. It would be more businesslike, however, to sell the
compact.
(a)

Ta^S — If
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washed tags separately,

as the wool will never be so valuable as the rest of the fleece.

It is perfectly legitimate to tie

provided that the wool

is

free

up all the wool that grows on the sheep in the fleece,
from all foreign substances which would add to the

natural weight of the fleece.

worth while to offer here one reason why a majority of wool growers incorporate tags and
which they sell. There are two distinct classes of growers who put tags into
the fleece. The first class includes growers who put tags into the fleece either through absolute
carelessness or with the evident intent of deceiving the buyer.
This class of men is small and
undeserving of consideration. The second class includes growers who are progressive and businesslike.
This statement sounds inconsistent, but it is not. These men have cut out tags and
litter very carefully, it may be, for two or three years
they have observed that, as a rule, they get
no more for their wool than the men who put tags and all into their fleeces. This suggests that
buyers are not careful enough in recognizing painstaking methods on the part of progressive
growers. Buyers know the extra value of clean wool.
Let them encourage the honest, painstaking growers in a substantial manner by giving more per pound for their wool, a thing which
they can well afford to do. Let them at the same time, discriminate against wool carelessly tied,
or that which contains chaff, burs, and other litter. Until buyers rigidly adhere to that policy, but
little improvement can be expected among wool growers.
It is

litter in

the fleeces

;

Twine — Besides

is still another reason why buyers object to
hard fibers of the twine are apt to work in among the
wool fibers. Manufacturers find it difficult to separate these foreign fibers from
the wool, and unless they are removed they work injury to goods manufactured
from such wool. We believe the time has come when wool growers should adopt a
small twine of better quality.

(b)

coarse twine.

A

The

small linen twine used

everyway.

weight, there

coarse,

by nearly

While such twine

all

wool growers

in Australia is to be

costs about 25 cents per pound,

recommended

in

runs nearly 2,700 feet to the
pound. A pound of linen twine should, therefore, tie 270 fleeces, allowing 10 feet to each fleece,
or 135 fleeces, allowing 20 feet to each fleece.
This linen twine is soft, and should the fibers
become mixed with the wool no material injury would be done.
No. 18 hemp twine is also to be recommended. There are about 1,600 feet of this twine to the
pound and it can be purchased for about 10 cents per pound. The only objection that can be
raised to the use of a small, fine twine for tying
(c)

Wool Boxes — The

wool

is

that

it is

it

hard on the wool packers' hands.

majority of wool boxes which

tie

the fleeces in a

The most of them were made for fleeces from Merino
sheep, and new ones have not been made for handling more bulky, coarse wool;
consequently the fleeces are packed too snugly together. This gives them a heavy,
square bundle are too small.

soggy appearance, whereas they should present a light, loose, and bulky appearance.
The method of tying wool in Canada is quite satisfactory. The fleece is spread out on a clean
shearing floor with the outer ends of the wool up. The skirts of the fleece are folded in toward

TEN POINTS FOR WOOL GROWERS
the center, only a
the fleece
is

Is rolled

trifle

to end,

then run snugly around the

Ten

but considerable on the

at eacb end,

from end

roll

making a

a

little

sides, so that the sides lap well

short, cylindrical roll of wool.

distance
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A

small

hemp

;

then
twine

from each end.

Points for TVool G-rowers

— In

conclusion, the following items

should receive careful consideration
1. The manufacturer buys wool on the basis of its true value for manufacturing
The grower, the local dealer, the commission man, and the scourer
purposes.
should each make an honest effort to satisfy his reasonable demands.
2. Breed and feed affect the value of wool from the manufacturers' standpoint.
:

Indiscriminate crossing

is

unprofitable.

3.

A

4.

Coarse, heavy paint-marks should be avoided in markiug sheep.

5.

More and

6.

Loose, bulky fleeces

7.

8.

small linen, or flax or

hemp

twine

is

best for tying wool.

better wool can be secured by early shearing.
sell

best in the market.

Avoid lime and sulphur as a sheep dip.
Every pound of wool consumed in the United States can be

profitably

grown

here.
9. It is very doubtful, indeed, if the American wool grower can ever afford to
ignore the ultimate value of the carcass producing the fleece.
10. Mutton-growing with wool as an incidental product will continue to be a

profitable industry.

VI.

SUGGESTIONS FOR INTERPRETING CATTLE
MARKET QUOTATIONS

Learn to distinguish between a market class and a market grade. Speaking
generally, the market classes of beef cattle are ieef, butcher-stock, cutters and
The grades are prime, choice, good, medium,
canners, and stackers and feeders.
common, and inferior.
which cattle in those
2. The names of the various classes indicate the uses to
The grades refer to quality, condition, and conformation, the
classes are put.
values, is
relative importance of which factors, so far as they influence market
1.

indicated by the order in: which they have been enumerated, quality being of
greatest importance, condition next, and conformation of least importance.
the grade and price
3. Weight has relatively but small influence in determining
of fat cattle.

19

Quality and condition largely govern both.
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4. As a basis for comparison and study of other grades, become thoroughly
familiar with the characteristirs of prime stvvrn and choice feeders; these are the
Fliictiuitions in the market affect these
standard grades of fat cattle and rcculers.

grades less than others.

determine an approximately rorroct valuaol' higher grades.
find out the
G. Where practicable, follow your consignments to the market
desirable and undesirable characteristics of your cattle from the standpoint of
It

5.

is,

therefore,

more

difficult to

tion for a lot of low-grade cattle than for cattle

;

the market.
7. Observe other cattle on the market and compare their quality, condition,
conformation, and the prices paid for them, with the quality, condition, conforma-

your own cattle, with which you are more familiar.
which various lots of cattle have been sold with market
quotations and note what grade of cattle is bringing similar prices.
9. The terms ea-porf, shi/i/iitig, and dressed beef steers are no longer significant
Several different grades and even different
of any particular grade of cattle.
classes are exported, shipped, and used for dressed beef.
10. The most desirable steer for export, for shipping, and for the best grade of
dressed beef either for domestic or foreign trade is the same in each instance.
11. The best grade of any class of cattle must be practically above criticism.
12. When cattle grade the best of their class they command a premium on the
market. Such cattle usually sell at strong prices and for their full value.

tion,

and price

S.

1.3.

Compare

of

price for

Cattle of the lower grades, necessarily deficient in certain particulars, sell

which in many instances is greater than their inferiority demands.
be seen that the tendency is to spring the market for choice,
prime, and fancy grades, while the common and medium grades are seldom, if
ever, sold for more than they are worth; while many times they do not bring their
full value, owing to a tendency on the part of buyers to magnify defects of minor
at a discount
14.

Thus

it will

importance.

y^ '^^H^.^-.^^^^^

.
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PUBLICATIONS ON ANIMAL HUSBANDRY, BEE KEEPING,
AND FISH CULTURE
GENERAL PUBLICATIONS ON ANIMAL HUSBANDRY
Animal Breeding, By Thomas Shaw. Orange Jiidd Co., 'H.Y
Breeds, The Study OK. By Thomas Shaw. OningeJiuM Co.,

Farm

Boy, Letters TO TUB.

By H.

.$1.50
'N.

Y.

1..50

.

The Mucmillan Co.,l^.\.
1.00
Feeding Animals. By Elliott \f. Stewart, drange Judd Co., N. Y.
2.00
Feeding op Animals, The. By W. H. Jordan. The Macmillan Co., N. Y.
1.35
Feeding op Farm Animals, The. Farmers' Bulletin 23.
United IStates Department of
"Wallace.

.

Agriculture

...

.

...

Feeds AND Feeding.

By W. A. Henry. IT. 4. //cwy, Madison, Wis.
Horses, Cattle, Sheep, and Swine. By George W. Curtis. Rural Publishing Co., N. Y.
Judging Live Stock. By John A. Craig. /oA;;, ^1, Crai'^, Rice Lake, Wis.
Refrigeration and Cold Storage. By A. J. Wallis-Tayler. D.Yan NostrandCo.,'!S.Y.
Root Crops for Stock. By W. A. Burpee. W. A. Burpee & Co., Philadelphia
Stock Breeding. By Manley Miles. D. Appletoa & Co.,'^.Y.
Winter Care of Horses and Cattle. By T, B, Terry. Orange Judd Co., N. Y.
.

.

.

.

.

.

.

.

2.00
1,50
1..50

4.50
.30

.

1.50

.

.35

PUBLICATIONS ON THE HORSE

...

Bridle Bits. By J. C. Battersby. Orange Judd Co., '^.Y.
Family Horse, The. By George A. Martin. Orange Judd Co., "^.Y.
Horse, How to Judge a. By F. W. Bach. Orange Judd Co., N. Y.
Horse, Stonehenge on the. By J. H.Walsh. Orange Judd Co., '^.Y.

1.00
1,00

.

1.00
.

1.00

Horse, The. By Youatt and Spooner. Orange Judd Co., N. Y.
1.00
Horse, The; How to Buy and Sell. By Peter Howden. Orange Judd Co., N. Y.
1,00
Horse Book, American Reformed. By G. H. Dadd. Orange Judd Co., N. Y.
3.00
Horse Book, The American Farmer's. By Robert Stewart. Orange Judd Co., N. Y,
3 00
Horse Breeding. By J. H. Sanders. Orange Jadd Co., 'Si. Y.
1.50
1.50
Horse Keepers, Hints to. By Henry William Herbert. Orange Judd Co., "^.Y.
Horses and Horse Breeding, American. By John Dimon. Orange Judd Co., l^.Y.
8.50
Percheron Horse, The, in America and France. By Weld and DuHays. Orange
Judd Co., N. Y.
.50
.1.00
Saddle Horse, The. Orange Judd Co., 1^. Y.
Stable Guide, The American Gentleman's. By Robert McClure. Henry T. Coates& Co.,
.

.

.

.

.

....
.

Philadelphia

.

.

.

.

.

.

.

.

.

.

Trotting Horse, Training The. By Charles IMarvin. Orange Judd Co., 'N.Y.
Turf, Handbook op The. By Samuel L. Beardman. Orange Judd Co., N. Y.
Vicious Horses, How to Handle .vnd Educate. By Oscar R, Gleason, Orange Judd
.

Co.,

N. Y.

.

.

.

.

...

.

1.00
3.50
1.00

.50
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PUBLICATIONS ON CATTLE AND DAIRYING
Beef Production, Some Essentials

Farmers' Bulletin

in.

...

....

71.

United States Depart-

ment of Agriculture
Beef and Daiet Cattle, Confohmation of. Farmers' Bulletin 143. United States
Department of Agriculture
Cattle Breeding. By William Warfield. Orange Judd Co., N. Y
Cattle Feeding, Manual op. By H. P. Armsby John Wiley d Sons, N. Y.
Cattle, Market Classes and Grades of. Bulletin 78. Illinois Agricultural Experiment Station, Urbana, 111
Cheese Making By John W. Decker. Orange Judd Co., 'N.Y.
Cheese Making, A B C in. By J. H. Monrad. Orange Judd Co., N. Y.
Cheese Making IN Switzerland. By J. H. Monrad. Oi-ange Judd Co., N. Y
Dairy Bacteriology, Outlines of. By H. L. Russell. Orange Judd Co., N Y.
Dairy Calf, The. By L. S. Hardin. Orange Judd Co., lif. Y.
Dairying, American. By H. B. Gurler. Orange Judd Co., Iff. Y
Dairying, The Chemistry of. By Harry Snyder. CHemical Publishing Co., 'Easton, Pa,.
Dairyman's Manual. By Henry Stewart
Orange Judd Co., IS. Y.
Milch Cows, Guenon on. By Thomas J. Hand. Orange Judd Co., N Y
Milk and its Derivatives, Practical Treatise on the Examination of. By J. A.
Wanklyn D. Van Nostrand Co., TS.Y
Milk and Its Products. By Henry H. Wing. The Macmillan Co. N. Y
Milk Its Nature AND Composition. By C. M. Aikman. The Macmillan Co., TH.Y.
Pasteurization. By J. H. Monrad. Orange Judd Co., l^i.Y
Shorthorn Cattle. By A. H. Sanders. Sanders Publishing Co
.

.

.

.

.

$2.00
1.75

.

...

...

.

1.75

.

.

.50

.

.

1.00

50

25

.

.

.

.

,

1.00
1.50

....

1.50

.

.

.

.

1.00

.

.

.

.

1 00

.

1.00

:

.

1.00
.

.50

3.00

PUBLICATIONS ON SHEEP AND ANGORA GOATS
By Stephen
By William Black.

American Merino, The.

A New Industry.

1

Orange Judd

Powers.

Wm.

Angora Goat, Information Concerning

Black,

the.

Co., 'N.

Ton Worth,

Bulletin 27,

Y.

...

.

Texas

3.00

Bureau of Animal Industry.

United States Department of Agriculture

15

Angora Goat, The. By S. C. C. Schreiner. Longmans, Green Co., N. Y
Angora Goats, American. By George Edward Allen. Orange Judd Co., IJi.

3.00

(S:

Mutton, Raising Sheep for.

Farmers' Bulletin

1.50

96.

Y

25

United States Department of Agri-

culture

Sheep, The.
Sheep,

The

By William A. Rushworth. Orange Judd Co., TS.Y.
By Henry Stewart. American Sheep Breeder

Domestic.

Sheep Feeding.
lAngora goat

Farmers' Bulletin 49.

raising.

...

United States Department of Agriculture

1.50

.

Co., CiiKB,go
.

.

.

1.50

BOOKS ON SHEEP, SWINE, BEES,

AND GAME

FISH,
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Sheep Industry, Histokt and Present Condition of the.

Special Report, Bureau
Animal Industry. United States Department of Agriculture (19iQ2,)
$1.40
Winter Lamb, The. By H. H. Miller, E. Wing, and H. O. Miller
50
Wool, The Production and Marketing op. Bulletin 178. Michigan Agricultural
of

Experiment Station, Agricultural College, Mich.

.

PUBLICATIONS ON SWINE
Hog

Raising in the South.

Farmers' Bulletin 100.

United States Department of Agri-

....

culture

Home Pork Making.
Pig, The.

By

By A. W.

Joseph Harris.

Swine Husbandry.

By

Fulton.

Orange Judd

Judd

Oi-ange

F. D. Coburn.

Co.,

Y.

Co.,

.50

.

...

N. Y.

Orange Judd

Co., TH.

.1.00

N. Y.

.1.50

.

PUBLICATIONS ON MISCELLANEOUS ANIMALS, BEES, FISH,

AND GAME

Belgian Hare Breeding. By J. W. Darrow. Orange Judd Co., N. Y.
Dog, American Book op the. Edited by G. O. Shields. Band, McNally &
Rabbit Keeper, Practical. By " Cuniculus." Orange Judd Co., N. Y.

.

Co.,

...

.25

Chicago

3.50

.

.

.

Apiary, Manual op the. By A. J. Cook. The Maemillan Co., N. Y
Bee Culture, A B C of. By A. I. Root. A. I. Boot & Co., Medina, O.
Bee Keeping. Farmers' Bulletin 59. United States Department of Agriculture
Foul Brood, Laws Relative to. Bulletin 13, New Series, Division of Entomology.
United States Department of Agriculture
HrvE AND Honey Beb. By L. L. Langstroth. Orange Judd Co., N. Y.
Honey Beb, The A Manual op Apiculture. Bulletin 1, New Series, Division of
Entomology. United States Department of Agriculture
QuiMBY's New Bee Keeping. By L. C. Root. Orange Judd Co., N. Y.
.

.

.

.

.

.

.

.

.

.

.

1.25
1.20

.

...
.

1.50

.

.05

1.25

:

.

.

.

.15

1.00

American Angler's Book. By Thaddeus Norris. Henry T Coates & Co., Philadelphia
Carp Culture, A B C op. By Root and Finley. A. I. Boot & Co., Medina,
Familiar Pish and How to Catch Them. By E. McCarthy. D. Appleton & Co., N. Y.

5.50

Fish Culture, American. By Thaddeus Norris. fienr?/ T. Coato c6 Co., Philadelphia
Home Fishing and Home Waters. By Seth Green. Orange Judd Co., N. Y.
Training vs. Breaking. By S. T. Hammond. Forest and Stream, '^.Y.
Trout, Domesticated How to Breed and Grow. By Livingston Stone. Orange Judd
Co., N. Y

1.75

.

.

...

.

35

1.50

.50
.80

:

2.50

Beef Making
By L. H. Kerrick, Bloomington, 111.
President of the Amerienn Aberclet^n-Angus Breeders' Association

THE CORN BELT FARMERS' OPPORTUNITY
Beef is the imperial flesh food of the race ; it always has been and probably will
continue to be. Therefore we may expect that the demand for beef, especially
good beef, will be as constant as that for any other product of the farm. Intelligent beef production will certainly be rewarded with fairly constant and reasonable
profits.

Where

conditions favor

it,

we

strongly advise farmers to convert some

part of the products of their farms into beef.

Beef making is more intimately
connected with the maintenance of soil fertility than any other branch of animal
husbandry. Many kinds of forage and roughage and other farm products, which
it is not practicable to harvest and prepare for market, may be coMvorted into beef
to sell and manure to enrich the soil of farms tbat have a beef herd.
When prices of corn and oats and hay are very low when a great amount of
these brings a small amount of money, they may be stored in the form of beef
upon young, growing cattle, with chances gained of marketing in that way at a
higher and profitable price.
Beef making is a business of absorbing interest. It may be called a higher
The care of a herd of beef cattle affords room for the
branch of farm study.
exercise of faculties only partially engaged in the ordinary routine of planting and
The boys are sure to become interested in it, and likely
tilling and harvesting.

—

all

the family.

The world must look
of fine beef.

Over

to the

all this

Corn Belt

are produced in great abundance.
of beef.

of the

United States

vast region all the feeds required to

The climate

is

for its chief supply

make

the best beef

well adapted to the production

The average farm equipment and improvement with

little

addition, can be well suited to raising and feeding cattle for beef.

change or

Costly barns

now deemed necessary or even desirable.
Farmers of the Corn Belt have the capital and intelligence needed in the business
They have shipping facilities almost complete. They
of making high-class beef.
have already a good but not adequate stock of beef cattle which is being rapidly
increased and improved.
for close housing of feeding cattle are not

Copyright, 1903, by Eand, McNally
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There are indications that Corn Belt farmers are being awakened to the peculiar
opportunities and advantages which they may enjoy in the business of furnishing
the world its good beef. More are engaging in the business than formerly and still
the corn States,
more may engage in it with profit. Tbe middle Western States
region
-producing
beef
great
the
as
noted
will
become,
should become, and I think
beef
the
quality
of
fine
the
for
but
amount,
for
the
noted
not
only
of the world
produced. When Corn Belt farmers are fully aroused to their advantages it will

—

—

not be long

buy

their

till

good

a

handsome share

of the world's

money

will

be coming their way to

beef.

encourage our farmers generally to engage in
the business of breeding, raising, and feeding cattle for beef, and also to outline, as
We do not know
well as we can, the present state of knowledge of cattle feeding.
about learning
discouraged
need
be
anyone
making
that
so much yet about beef
It is the object of this article to

what

is

known about

it.

prospective cattle feeders

However, the

know

the

less

little

we know, the more important
is known.

is it

that

that

THE THBEE-YEAR-OLD STEER MUST GO
Injudicious and wasteful methods of handling and feeding cattle should be
promptly discarded. Our lands are now high priced, but not nearly so high as we
In the days of cheap lands and
believe they will be in the not distant future.

cheap feed, half a bushel of corn a day to a steer and two or three acres to graze
him on, and three to three and a half years to prepare him for market, might go for

now. With the passing of cheap lands the three-year-old
must go, too. The Corn Belt beef must be made, if made with profit, in
thirty months and under.
Prime Beeves at Twenty to Thirty Months It is entirely practicable by simple, natural, economical methods to produce prime beeves of 1,400 to
We have produced them in
1,600 pounds weight at twenty to thirty months old.
carloads weighing over 1,700 pounds at about thirty-one months old. But this
implies that they be fed continuously and fed properly from calves to ripe beeves.
I am confident this will become the general practice with beef producers in the
Corn Belt.
High-priced land makes intensified farming necessary. It will also make intensified beef making, i. e., constant good feeding from calf to beef, equally necessary.
The greatest weight of beef can be made with a given amount of feed during the
Why not then let him have the
first twenty or twenty-four months of a steer's life.
cattle business, but not
steer

—

FEEDING FOR MAEBLED FLESH
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feed during that period ? The whole mission of a steer is to convert our feed into
beef.
Why not keep him busy every day at his proper work ? If we let him go a
month or a day with less feed than he can make into beef, that month or day he
fails to make us the money he might be making.

—

Best Beef by Early, Constant Feeding It is my opinion that not
only the greatest weight of beef for the amount of food consumed, but also the best
beef, is made by supplying a steer liberally and constantly with the riglit kind of
feed during the

first twenty or twenty-four months of his life.
It stands to reason,
and our experience points to the fact, that the thickest red meat, so desirable
and valuable, with the richest intermingling of fat, must be made during the
period of the steer's most rapid growth.
If a steer be permitted to run until two
or two and a half years old o-n barely living rations, we suspect his red meat can
hardly be thickened or increased very much after that, by any kind of feeding.
The fat may be put on him and put inside of him after he is two years old, and the
quality of his red meat may be improved by good feeding.
But I believe he has
missed his chance to make the greatest thickness and best quality of red meat that
he was capable of making.

FEEDING FOR MARBLED FLESH
The

and 163 were fed a grain ration continuously
went to market. They ran with their
dams on blue grass pasture until weaned. About five weeks before weaning we
began to teach them to eat a little corn meal and ground oats mixed. At the first,
in fact, but a taste
was spread in their troughs. "When finally taken
very little
ofE the cows they knew as well as older steers how to eat.
For the next six or seven months they were fed all they could safely take of a
mixed ration of corn in some form; oats, ground or whole; oil meal; and wheat bran.
from

steers represented in Figs. 163

five to six

months

of age until they

—

—

Not all of these different feeds are given all the time, iut two or three at each feed.
Corn is our principal and constant feed from start to finish. Four-fifths of all
concentrated feed used

is

corn

— sometimes ground, again soaked; sometimes broken

and sometimes whole corn fodder, shuck corn and

all,

just as

it

comes from the

shock.

Full Feed at Twelve Months — Until

twelve months old we feed our
them
somewhat less than they can
It is not so bad to give
steers cautiously.
more.
When about a year old they
give
them
it
is
to
safely take up to that age, as
up
Steers will readily learn
clean
and
digest
well.
will
all
they
go on full feed, i. e.,

(386)
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up clean much more than they can digest and assimilate. The point to make
good feeding is to keep steers eating up to the amount they can assimilate and
make into good beef. Tlio feeder must be the judge of what that amount is, and
not the steer. I c(mclude that a peck of good sound dry corn, or at the most,
one-third of a bushel, with two or three pounds of old process oil meal or the same
quantity of gluten meal, and a pound or so of wheat bran with suitable roughage,
will make as much beef on a steer twenty to twenty^four months old as any larger
ration.
And it will make a better quality of beef. Younger steers will need a
proportionately smaller amount.
At this time w^e have on full feed sixty-four high-grade Angus steers. Their
average age is about twenty-five months.
They are fed twenty pounds of good
sound ear corn soaked, one and one-fourth pounds oil meal, and one pound of
wheat bran for every steer daily in two feeds, morning and evening. We will
increase the oil meal to about two and a half pounds. They have mixed clover and
timothy hay in quite moderate quantity, and the run of about twenty-six acres of
blue grass pasture. These steers are preparing for the Christmas market. At
this time, September 20th, they are making entirely satisfactory gains.
By the
first of December they will be finished, ripe, prime beeves, heavy euough and fat
enough and not too fat to meet the highest market demand. These steers and all
They are
the steers we have fed for many years are raised and fed in the open.
never closely housed. They have sheds open to the south, to which they may go
for protection from storms. Sometimes, in the height of fly time, we have arranged
for a cool, darkened place into which a load or more of steers which are receiving
special fitting may retreat from the flies and extreme heat.
Importance of Roughage All our steers are fed in open troughs out
of doors never less than a carload and sometimes three or four carloads eating
It is of the utmost importance in full-feeding cattle to have them contogether.

to eat
in

—

;

SLime a proper

amount

of roughage.

If steers are given all they will eat of concen-

trated feed they are likely to acquire a morbid appetite for

making away with an extravagant amount
for more bulky food.
In order to compel our cattle on
age,

we

often

"bed"

full

of

it,

it

and a capacity for

while they lose the natural appetite

feed to consume a due proportion of rough-

the feeding bunks or troughs with mixed clover and timothy

bedding of roughage we carefully disIn this simple way, roughage
are obliged to take both at
that
the
steers
mingled
feeds
are
so
and concentrated
hay, or shredded fodder.

Over

this layer or

tribute the concentrated feeds — corn,

oil

meal, etc.
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His
maintain some just proportion between the concentrated feeds and roughage which he
consumes. Without doubt much larger gains will be secured for the corn and
other concentrates consumed by judicious mingling with suitable roughage.
the same time.

It

should never be forgotten that a steer

digestion will suffer and assimilation will be imperfect

Beef or Tallow
"Babes

in the

Which ? — Referring

:

Wood" and

Which

the

if

is

there

a ruminant.

is

failure to

again to the pictures of the
their great thickness is

"Grand Champions,"

Buyers and judges are prone to believe
It is true that the majority of
steers showing such great thickness are too fat
but not these. The majority of
steers do not go on full feed till past two years old.
They are then generally fed
an excessive amount of corn
a fat-making food, without the protein-bearing oil
meal or gluten meal to supplement it; and the result is, frequently, overdone and
overfat cattle. Not so with steers fed during tlieir rapid-growing period with corn,
properly balanced by the addition of oats and bran and some oil meal or gluten
meal. The steers represented in the figures showed a great development of red meat
richly mottled with fat
but there was no excessive percentage of fat. And none
need be feared from such feeding as they had. On this point we can speak from
apparent.

is it,

beef or tallow

that such cattle are excessively fat

?

— "overdone."
;

—

;

many

years of experience.

CONCLUSION
Summing

up, we advise farmers generally throughout the Corn Belt to breed
and feed cattle for beef. Feed liberally, feed for beef all the time, from calves to
finished ripe beeves.

Instead of growing a steer to be afterward "fattened," grow
and prime, in twenty to twenty-four months. You will

a beef, ripe, finished, fat,

make better beef, and make it in less time, and make more of it with a given
amount of feed than by the old method of growing a steer to be afterward fattened.
Aim to maintain good variety in the feed. Supplement the corn with
oats, bran, oil meal, or gluten meal.
Supply good roughage, and feed in such a way
as to secure the consumption of a due amount of it.
Breed for the early maturing
type.
Handle your cattle gently, always; treat them humanely, kindly; the very
best results may not be expected without such treatment and handling.
thus

Fee€lin§r Native Cattle for
By John

P.

Beef

Stevenson, Tarkio, Mo.

Practical farming, in a nutshell,

is the farming that is planned and carried out,
making the most of every natural advantage, and
turning even what might seem to be disadvantages to profitable account.
The
practical farmer is the farmer who studies and solves his own problem, taking
whatever he can get, to be sure, in the way of side-light from the experience and

year by year, with a view to

research of others, but never forgetting that bushels can not be measured with yardsticks, and that what is gospel truth in one part of the country may be rank heresy

Many an Eastern farmer, for instance, seeing hundreds of bushels
hauled out daily to the steers in an Atchison County feed lot, doubtless
would exclaim at what lie would consider a willful waste. Willful waste it might,
indeed, be for him but for us, it is the most profitable way of marketing our staple
crop.
The hogs that follow the steers see to it that scarcely a kernel, scattered,

in another.
of ear corn

;

tramped

in, or

Natives

undigested, goes to waste.

vs.

Rangers — Tlie

feeders of the Missouri Valley

who make

it

put six months of beef-and-fat-growing on to the steers other
farmers and ranchers have raised, have merely adapted themselves to the circumstance that their acres lie in the richest part of the Corn Belt, and convenient both
to stocker markets and to beef markets.
When it comes to choosing what sort
they must again accomof stockers they shall feed
wlaether natives or rangers
modate themselves to circumstances. A large feeder
and by that I mean one who
their business to

—

—

turns out beeves by the thousand annually
native cattle of desired quality exclusively.

—

— can scarcely obtain for his feed
Nor can one whose feeding

lots

operations

extend to no more than 500 or 600 head a year be always sure of getting them.
My own preference, however, is for Kansas feeders any fairly well-bred cattle,
If native cattle of proper form and even condition are not
regardless of breed.
obtainable. Westerns must be used ; but with me they are a second choice.
The best time of year for buying feeders in the stocker markets of the Missouri
Eiver is between the middle of August and the middle of November. To buy them
at that time means carrying the bunch through the winter, but at the age I buy
there is growth in the steers still, and the fleshing-up
two years or more
them
they get is not simply a matter of laying on fat where there is room for it.

—

—

—

Copyright, 1902, by Hand, McNally
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Summer Feeding

of

Young

with summer feeding of steers that

Steers

—

I

have obtained

my

291
best results

when bought, about 900 pounds.
For from four to six months before putting in the feed lot, I run them on stalkfields and pasture (blue grass preferred, because of the way it withstands frost).
In the stalk-fields I give them a light ration of corn in extremely cold and stormy
weather.
They are turned on to grass in early spring, and in from two to four
will weigh,

—

weeks, by slowly increasing their ration, they are safely got onto full feed of corn
half a bushel per head, salt being kept where they can always get at it.
The feeding period lasts for about 180 days. There is profit, in my experience, in winter
fattening, but not so much as in summer feeding.
In the case of winter feeding,
the steers are fed
under sheds, with free access to the open feed lot
all the

—

hay or corn fodder they

—

—

with a full ration of corn
snapped, husked, or
shelled, the shelled corn being used especially at finishing time.
In the winter I
have fed up to 4 pounds per day of cotton-seed meal with excellent results, and
either bran or linseed meal, or both, in moderate quantities, has proved beneficial,
though one can not count on the hogs receiving any appreciable share in the benefit
from these feeding-stuffs. On the other hand, in the case of corn, when we run a
shoat after every steer, as I do, we figu.re that the hogs get 15 per cent of the grain
fed, and while the steers are making an average daily gain of about 3 pounds (on
full feed of corn, with grass in summer) the hogs are laying on profits at the rate of
from f to 1 fiound a day. In winter, on full feed of corn with dry roughness, we
count on average daily gain, for the steers, of from 2 to 2| pounds.
Results The cattle thus fed are shipped to the Chicago and Missouri Eiver
markets at from 3 to 32- years, when they weigh from 1,300 to 1,350 pounds, the aim
being to turn out beef steers of the market grade known a.s-goocl.'^ The year 1902
has been one of exceptional prices, for which the state of the beef-cattle supply
"
has furnished sufficient explanation, without need of any allegation that a "corner
will eat,

—

in the finished product was responsible.

Under ordinary circumstances,

in ordinary

from 11.50 to $1.75 between
buying and selling prices gave an ample margin of profit on feeding, while a
difference of only $1 would let me out without loss.
years, however, I should consider that a difference of

iPrime beef comes from about one year's

full-feeding of balanced rations,

and is a higher grade than we make.
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Feeding-

Range

Cattle for Beef

By David Rankin,

The feeding

of beef cattle with

Where my farm

ing business.

me

is,

practice

Tarkio, Mo.

to all intents
is

in

and purposes, a manufactur-

harmony with

scientific theory, it is

because I have found that the theory brings profit in practice.

from

theoretical practice, or stop short of following out

Where

I

depart

an accepted theory to

its

can make more money the other way.
Circumstances Govern Methods You can not get away wholly from
local conditions.
I do not mean to imply by that that for the sake of present returns
one is justified in misusing his land. The man who feeds all he raises and sells the
concentrated product
beef
is not misusing his land; for the fertility is returned
to the soil.
The man who feeds all he raises and buys more feed besides is doing
even better by his land, even if he may not be doing so well by his pocketbook. I
should make more money if I could raise all the corn I want to feed; but I do not
begrudge the $100,000 or such a matter that it costs a year for extra feeding-stuffs.
The point I make is simply this: The feeding of farm stock is a science, but it's
a science that we follow for profit.
To lose sight of the practical side is as bad as
to ignore what the experiment stations are finding out for us.
A man can not afford
to sell cheap corn and buy dear cotton-seed meal just because he will get a betterbalanced ration out of the combination; whereas, on the other hand, when corn is
high, he can better afford to make his rations "narrower "by the purchase of nitrogenous concentrates.
Very likely anyone who feeds range steers on a similar scale and under like conditions might be interested in my way of doing things but if the general run of
farmers and feeders find what I have to say helpful, it will be because my experience emphasizes the need of sound business management on the farm, instead of a
Sometimes the farmer can afford to try
reckless running after every new thing.
experiments sometimes he can't. Sometimes he can afford to do exactly the
scientific thing
and can not afford not to do it sometimes he can't. He must be
not afraid to be in a
the judge, and not afraid to stand by his own judgment
extreme,

it is

because

I

—

—

—

;

;

Copyright,
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not
measure unscientific, if he finds that in all the circumstances it will pay him
business
his
to
themselves
commend
they
if
methods,
scientific
slow to adopt new,
;

sense.

what the agricultural colleges and experiment stations are
That no general rule can be followed blindly that
careful to tell the farmer
he can
every man must think for himself, feed as well-compounded a ration as
afford, and keep his eye all the time on the profit.
Shredded Fodder for Winter Feeding— In buying my range stocknecessarily take what
ers, grown chiefly in Texas and on the Northwestern plains, I
and in fair fiesh, not
up
bred
breed,
well
good
any
I can get in the way of breed
If I were
or over.
pounds
generally
1,000
weighing
and
three-year-olds
less than
All that

is

precisely

;

:

—

able to take

•^

1*

my

iifc

choice, I probably should prefer white-faces— Herefords.

r

ti

1

1

•',^i
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Feeding Method and Rate of Gain — For

pasture, I have dropped

blue grass in favor of clover and timothy, and I run

With the

whenever the grass gets good.

my cattle

on

it

the year round,

summer, I feed ear corn. From
desirable to run in the feed lot together,

grass, in

150 to 300 steers are as many as I find it
and from 200 to 300 will get pasturage, if they have plenty of corn, after the grass
The heavy feeding begins about the first of
gets well up, from every 160 acres.
March, and when corn is dear, each steer has from 5 to 6 pounds of cotton-seed meal
daily.
The salt is kept before them all the time. Feeding in that way, the bulk

during the summer months, when prices are best, and
poultry comes into competition with beef. The selection for shipping
goes on daily during the shipping season, the weights of the beeves ranging from
steer well bred up and in fair flesh at the start
1,300 to 1,400 or 1,500 pounds.
of the steers are finished

before

fall

A

ought to be a beef in four months' time, though some take as much as six months
I figure on an average daily gain per head, for the feeding
to be fit for market.
period, of from 3 to 3^ pounds and with average conditions ( say corn at 35 cents,
hay at $8, and other feeding stuils in proportion) I should want $1.50 margin over
;

cost price in order to

make a

satisfactory profit.
\

:
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HOW FAEMING PAYS

BUSINESS METHODS ON THE

FARM

David Eankin's ranches are situated near Tarkio, Northwestern Missouri, and
comprise between 22,000 and 23,000 acres of hmd, most of which is vaUied in the
neighborhood of $100 an acre. As a practical illustration of the profit farming
may be made to yield by the application of business principles to all its details, the
following summary statement of Mr. Eankin's operations for the year 1900 will be
found of interest
Statement of Fahminq Operations for 1900

s

)

Diseases of
By
Insti-uctor in reieiitiary Science,

Purdue

Farm Animals

E. A. Craig, D. V. M.
University, LaFayette, Lid.;

and Assistant State

of Indiana

Vetei-inarian

RECOGNIZING THE DISEASE
Health and Disease — To

understand the meaning of the many symptoms
we must have some knowledge of the

or signs of disease in the domestic animals,

structure and physiological functions of the different organs of the body. "We must
be familiar with the animal when it is in good health in order to be able to recognize
the deviation from normal due to disease.
Laymen, as a rule, do not consider the
difficulty of making a correct diagnosis, and few have an opportunity to learn from

personal observation the different symptoms that characterize different diseases.
All well-informed stockmen who give personal attention to the animals under their
care

know when any

of

them

are sick, as soon as the

first

symptom

of disease

by the changes in general appearance and behavior. In order to
ascertain the exact condition, however, a general and systematic examination is
necessary.
The examiner, whether he be a layman or a veterinarian, must not be
careless in the inspection, but observe the animal carefully, noting the behavior,
appearance, general condition, and surroundings.
The general symptoms of disease inform us of the condition of the animal, help
us to arrive at a correct diagnosis, and guide us as to the progress of long and severe
affections.
Thus we have symptoms connected with the condition of (a) the pulse,
(b) the respirations, (c) the body temperature, (d) the surface of the body, (e) the
visible mucous membranes, (f) the secretions and excretions, and (g) the behavior
manifests

itself,

of the animal.

Before making a general examination it is well, if one is not already acquainted
with the history of the ease (care, surroundings, behavior, etc.) previous to seeing
it, to learn as much about this from the attendant as is possible.
Inquiry should be
made as to the feeding, the conditions under which the animal has been kept, the
length of time it has been sick, its actions, and various other points that may
Copyright,

1908,
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& Co.
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be of help in forming a diagnosis

as well as in indicating in part the

treatment to be

followed.

Pulse — The

(a)

normal pulse beats per minute

in domestic

animals are as

follows
Horse

36
38
70
..70
80

--

Cattle

-

Sheep and Goat

Hog
Dog...

The frequency

of the pulse in the different species

is

43
50
to 80
to 80
to 100
to
to

subject to great variation.

In young animals the number of beats per
minute is greater than in adults excitement and a nervous temperament may cause
more rapid pulse during exercise and for a short time afterward the rate is higher
than when at rest ; small animals have a more rapid pulse than large ones.
Especially

true of ruminants.

is this

;

;

The Horse's Pulse

is generally taken from the artery {submaxillary) at a point near the
and in front of the angle of the jaw. Here the artery winds around the lower border of
the bone in an outward and upward direction, is quite superficial, and can be readily located with

inside

the finger

In Cattle
is
is

more
more

of the

difiScult,

fleshy.

the same artery is used but the finger is placed a little higher up on the side.
It
however, to catch the pulse in this class of animals than in the horse, as the part
The pulse may be taken from the small artery on the under side and near the base

tail.

In Sheep and Goats

the artery {femoral) on the inner side of the thigh

pressing the hand over the region of the heart, one can also judge of

its

is

used.

By

condition.

In Dogs the beats of the heart can be counted in the same manner, as the artery {bracJnaZ)
toward the inner side of the arm above the elbow can be used.
In dogs the heart beats can be
counted.

The following
quick,

sloiv,

varieties of pulse are recognized in disease

large, small, hard, soft,

infrequent have reference to the
slow, to the length of time

volume; hard and

it

to

soft,

and intermittent.

number

frequent, infrequent,

of pulse beats in a given time

takes the pulse
its

:

The terms frequent and

wave

to pass

;

large

;

quick and

and small,

to its

compressibility; intermittent, to the occasional

missing of a beat.

Respirations

— In

all domestic animals excepting ruminants, a' somebetween the number of pulse beats per minute and the
respirations.
This relationship is about 1 to 4 or 1 to 5, and during exertion is
usually maintained. In ruminants the respirations may be about ten per minute and
the pulse beats seventy or eighty.
In disease the relationship between tlie two is
disturbed and the following varieties of breathing may be observed
Abdominal,

(b)

what

close relation exists

:

DIAGNOSIS
when the movements of the walls
abdomen are brought into play
the deficiency.

movement

of the chest are limited

and the muscles of the

when the muscles of the abdomen are
possible and the movements of the walls of the chest make up for
In spasms of the diaphragm or "thumps," we notice a Jerking
;

kept as quiet as

299

thoracic,

in the region of the flank,

accompanied by a

short, jerking expiration.

A

Cough, is generally due to some irritation of the air passages and is called moist, dry,
and chronic. A moist cough occurs when the secretions in the air passages are abundant a
dry cough, when the mucous membranes lining the air passages are dry and inflamed. In the
;

cough will vary. The chronic cough occurs in chronic
and varies in intensity. In pleurisy the cough is short and painful, and in broken wind
shallow and suppressed. The odor of the expired air, character of the discharge, and the respiratory sounds found out by auscultation, are important helps in arriving at a correct diagnosis.
different animals the character of the

diseases

(c)

Temperature — The

temperature of domestic animals

taken in the

is

rectum, the regular Fahrenheit fever thermometer being used. Before introducing
it into the rectum the column of mercury must be shaken down below the normal

body temperature of the animal and the bulb moistened. It should be inserted full
length and left in position from two to five minutes, depending on the rapidity
with which it will register. This must be done as gently as possible, especially in
the case of the larger animals if they are vicious one must guard against kicks.
;

The

average normal temperatures of domestic animals are as follows
Range

Horse
Cattle

SheepandGoat

Hog
Dog

-

99.5
100.2
101.3
101.0
100.0

:

Average

to 101.5

" 103.2
"

105.0

" 105.0

_.

" 102.0

100.5
101.2
103.0
103.0
101.0

The body temperature may be higher or lower than this and still be
ered normal. During exercise or when the weather or stable are warm and
in cold weather or after drinking cold water it may be lower.
is elevated
;

considclose

it

Espe-

In order to get at the normal temperature in those
animals showing wide variations it is well to take two or more readings at different
times ; also to take that of some healthy animal in the herd and compare this with
cially is this true of

ruminants.

the temperature of the sick one.
(d)

pliable and
mellow and

elastic.
elastic.

Healthy

The

cattle

fleece of

Body—When a horse

is in good
and smooth, the skin
have a smooth, glossy coat and the skin feels
sheep should look smooth and have plenty of

Condition of the Surface of tlie

condition and well cared for, the coat

is

short, fine, glossy,
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yolk; the skin, light pink in color.

When

the coat loses

skin becomes hard, rigid or scurvy (hide bound),

it

its

and the
and
the wool may become

luster

and

gloss,

indicates a lack of nutrition

an unhealthy condition of the body. In sheep, during sickness,
dry and brittle and the skin pale and rigid. When afEected with external parasites
the fleece looks taggy or the wool 'is lost over large areas of skin, the skin itself
being greatly changed. During fever the temperature of the surface of the body
is very unequal, and in serious diseases, or diseases about to terminate fatally, the
surface feels cold frequently the hair is wet with a cold sweat.
;

Horses and cattle that are allowed to "rough it" during the cold, changeable seasons of the
year have -a heavy, rough coat of hair, a provision of nature to protect them against the severe
weather.
When horses accustomed to hard work are kept in a stall for a few days the hind extremities
are apt to fill. This is seen in disease and frequently in mares toward the latter period of pregnancy.
In diseases of the heart and kidneys dropsical swellings are often seen. In lymphangitis,
pleurisy, etc., swellings may appear under the chest and abdomen.
Sheep that are debilitated and
weak, especially if the condition is caused by internal parasites, may show swellings under the jaw
and in different parts of the body.
(e)

Visible

Mucous Membranes — The

visible

mucous membranes

in a

and during exercise or excitement redder
and more vascular. In cold in the head the membranes of the eye and nose are of
a bright red color. When any of the internal organs become congested the various
mucous membranes (mouth, nose, eye) may assume a violet hue, and if the liver
does not perform its functions properly may become tinged with yellow. In internal
hemorrhage, and in aneemic (bloodless) conditions, they are pale. In chronic indigestion the mouth is often foul and soapy; in the dog the tongue is furred.
When
any irritation from the teeth is present, the mouth is excessively moist; if the
state of health are usually a pale red,

animal
(f)

skin

toms

is

is

feverish, dry.

The Character of the Excretions
often modified.

from the bowels, kidneys, and

This will be taken up later in the description of the symp-

of the different diseases.

—

The animal may appear normal in so far as
(g) General Behavior
nervous manifestations are concerned ; or it may be nervous and easily excited,
travel in a circle, have spasms or convulsions, or become actually rabid.
The
nervous tone may be depressed the animal may be stupid, may stand leaning the
;

head against some object, or lie quiet and unconscious.
alysis of either motion or feeling, or both.

Locally there

may be

par-
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ADMINISTRATION OF MEDICINE
Drugs may be administered by the following channels (a) By the mouth, (b) by
injecting into the tissues beneath the skin, (c) by rubbing into the skin, (d) by the
:

air passages

and lungs, and

(e)

Drenching — The

(a)

the mouth.

Whenever

by the rectum.

most common method

water, as this gives the attendant the least trouble.

is

by way of

Bulky drenches are often hard

and one must count on a part being wasted.
drenching horses it is best to put a bridle on the head

to give,
In

of administration

possible, drugs should be given with the feed or drinking

or line to a strap fastened to the ring on each side of the

bit,

,

instead of a halter

;

tie

a small rope

and elevate the head by throwing one

end of the rope over a beam and having it held there by an attendant. A heavy, long-necked glass
bottle can be used.
If the mouth is filled with the drench and the animal refuses to swallow it, a
tablespoonful or so of water can be dropped into the nostril. This forces the horse to swallow.
A drench should never be given through the nose, as it may cause a fatal inflammation of the air
passages and lungs. In giving small drenches the head can be elevated with the hand and a dose
syringe or a small bottle used.

Cattle are
when thrown on

Sheep

can be drenched in the standing position or
The standing position is to be preferred, and it is best to use a small dose syringe.
Care should be exercised in giving bulky or
irritating drenches to sheep, as a part may get into the air passages and cause serious trouble.
The easiest method of drenching a dog is to hold him between the knees, pull out the cheek
so that a pocket is formed between it and the teeth, and then pour the medicine into the pocket.

Balls

quite easily drenched.
the haunches

and held between the knees.

— The most common method of giving horses drugs that do not go into

They can be made by mixing the medicines
is in the form of balls.
with syrup, honey, and linseed meal and rolling the mass into the form of a cylinder about three-quarters of an inch in diameter, and a few inches in length. Tissue
solution readily

paper

is

then wrapped around

it.

Veterinarians seldom use balls, as gelatin capsules are more convenient. A powder may be
up in tissue paper alone and this is very often the handiest way to give it. In giving a
ball, care must be used or the hand will be injured by coming in contact with the teeth. The ball
rolled

must be held between the ends of the first finger and the thumb, the tongue pulled out as far as possible and held to one side with the left hand, and the ball passed backward between the two rows of
upper molars and deposited on the back part of the tongue. The tongue is then quickly released
and the head elevated for about a minute. If the animal is at all restless it is well to have an
attendant help hold the head, as the patient may work the ball between the teeth and quid it.
(b)

Hypodermic Administration — Injections

suitable

when the drug

is

non-irritating

and the dose

beneath the skin are
when prompt, ener-

small, or
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For

getic effects are required, as in acute pain or collapse.

this

purpose the active

principles of drugs are generally used.

of injection is usually on the side of the neck or shoulder. A fold of the
picked up with the fingers and the needle quickly introduced, care heing taken not to prick
or scratch the muscular tissue, as this might cause the animal some pain and make it struggle. In
order to prevent an abscess from forming at the point of injection, it is necessaiy that the needle
and syringe be sterile. If the hair is long, it should be clipped at the point of inoculation and the

The point

skin

is

skin vpashed with an antiseptic solution, as carbolic acid or creolin.

—

Drugs are not absorbed through the un(c) SuiJerflcial Application
broken skin, but when applied with friction or when the outer layer is removed by
blistering they may be absorbed. Liniments, blisters, and poultices are applied for
a local effect only.

Administration by the Air Passages — Volatile drugs are absorbed

(d)

very quickly by the enormous vascular surface of the lungs.
are administered by
eral anassthesia.

human surgery,
steam

is

way

of the respiratory tract for the

Chloroform and ether
purpose of producing gen-

Anesthetics are not so often used in veterinary surgery as in
but for some operations are indispensable. Inhalation of medicated

used for

its local effect

on the

air passages

and

is

useful in affections of the

respiratory tract.
In steaming large animals a pail about half full of boiling water should be used, an ounce or
of turpentine, creolin, or whatever drug is required, mixed with it, the pail held within about
a foot of the animal's nose, and a light stable blanket thrown over its head so as to direct the
steam toward the nostrils. Dogs can be placed on a cane-seated chair, a pail or pan of boiling
water placed under it, and a sheet thrown over all.

two

Administration by the Rectum — Medicines

(e)

are administered by

when the animal can not be drenched, when it can not
retain them in the mouth, and when a local action is desired.
An cnnna or chjxtcr
is a fluid injection into the rectum and is employed for the following purposes
To
accelerate the action of a purgative to stimulate the peristaltic movement of the
way

of the

rectum

at times

.

;

intestines
sites

;

;

for local effect in inflammation of the intestines

to reduce

The

best

body temperature

method

;

to administer medicine,

of administering a clyster

;

to kill intestinal para-

and

to supply food.

is to allow water to gravitate into the bowels from
In giving large injections the hind parts of the animal should be
rai.srd.
For large animals a good sized funnel to which are attached a few feet of rubl)er tubing
or, in emergencies, of garden hose, is all the apparatus needed.
The ordinary fountain syringe
can be used for small animals and from half a pint to a quart of water injected. From one to
several gallons of water may be required for horses or cattle.

a height of from 3 to 4 feet.
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The Dose— The deses given in the treatment of tlu^ diffei-cnt diseases, unless otherwise
mentioned, are for adult animals. The dose for a colt one year old is about one-third the quantity
given the adult two years of age, one-half anil three years, two-thirds. In well-matured colts a
;

;

In other immature animals the same proportion is followed, depending
\ipon the degree of development. The character of the action of drugs is frequently entirely
changed by varying the size of the dose. When drugs are administered at short intervals the size

larger dose can be given.

of the dose

is

reduced.

DISEASES OF THE DIGESTIVE TRACT
STOMATITIS
{Inflammation of the Mucous Membrane Lining the Mouth)

STOMATITIS IX HORSES

Causes — Stomatitis

frequently follows irritation from the

bit, teeth, irritant

drenches, or roughage containing beards of grasses, burs, etc.

prehsnsion of the food

is

impaired, the mucous

membrane

of the

It occurs when
mouth not being

kept clean by the secretions, so that particles of food or parts of the lining membrane of the mouth that are shed, decompose, thereby setting up an irritation.
Eust and molds on grains may cause it. Stomatitis may occur as a complication
in any of the ordinary febrile diseases, especially if of long duration.

Symptoms — At the outset
and portions of

the

mucous membrane

of the

mouth

is

congested, hot, and dry,

may have

a dark red color, especially that part lining the cheek. Other portions are coated with a slimy, grayish mattei', and in a short time the odor from the mouth is
fetid.
Following this dry stage Is the period of excessive secretion saliva dribbles from the
it

;

m

mouth, and
bad cases is mixed with shreds of epithelium. Little blisters or vesicles in some
In
cases may be scattered over the lining membrane of the lips, cheeks, and sides of the tongue.
the severe form the membrane becoihes reddened and thickened the swelling so great and the
mouth so sore at times that the animal can not take food of any kind. When properly treated,
:

recovery takes place very quickly.

Treatment — Roughage and

grasses that will irritate the mouth must be withheld.
If due
must be discontinued sharp or diseased teeth should receive the proper
attention.
When the mouth is inflamed, mashes and gruels may be given, and plenty of clean
water allowed. Twice a day the mouth should be washed out with a 2 or 3 per cent water solution
of boric acid. It is advisable in some cases to use a water solution of some of the creolin preparations (2 parts to 98 parts water). The wash should be thoroughly applied and plenty of it used.
to a severe bit, its use

;

ULCERATIVE STOMATITIS IN HORSES

Causes — This

form of inflammation of the mouth is not common among
more apt to be seen in weak and debilitated animals than in animals
It is seen in some infectious diseases.
in good condition.
horses.

It

is
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—

Symptoms At first the symptoms are much the same as in the simple inflammation. Sores
form along the gums, lips, and cheeks, considerable tissue is lost, and the ulcers may become deep
and extensive. When these sores form the breath becomes fetid and the saliva is usually tinged
with blood. The ulcers are tardy in healing, but unless complicated with some other disease
recovery takes place.

Treatment — Weak and

up if
mouth with a 4

debilitated animals should be built

possible with nourishing

or 5 per cent solution of
some of the creolin preparations, the surface of the ulcers should be touched with lunar caustic.

foods, tonics,

and good

care.

After washing out the

This treatment must be kept up until the ulcers show signs of healing.

STOMATITIS IN CATTLE AND .SHEEP

Causes — The lining membrane

of the

mouths

of cattle

is

thicker and more

than that of the horse, but still this does not protect them from mechanical and chemical irritants, especially when on dry feed.
Stomatitis is frequently seen in the infectious diseases that affect ruminants. Sheep
have a more delicate buccal membrane, but the care with which they select their
feed prevents this from being a very common disease.
resistant to the attacks of bacteria

Symptoms — The symptoms are much the
the parts are congested, swollen, and inflamed.

Teeatment — The

treatment

is

the

same

same

as in the horse.

Saliva dribbles

Mastication

is diflScult,

and

from the mouth.

as for stomatitis of the horse.

TTLCEKATIVE STOMATITIS IX CALVES

AXD LAMBS

Causes — This disease seems to be (jommunicated from one animal to another,
and is no doubt due to some of the pathogenic germs. It i.s more common in lambs
and calves that are debilitated and kept in unhygienic quarters (poorly- ventilated,
filthy,

damp

stables).

Symptoms — The gums become dark

red, spongy, and bleed easily.
In a short time a part
sloughs out, and a deep, ragged-looking ulcer forms. These ulcers are seen on the lips and
gums and may become extensive, the teeth loosening and dropping out, and perforations occurring
dies,

Threads of saliva dribble from the mouth, and the breath is fetid. The first symptom
young animal is careless with the teat or refuses to suckle. The animal soon
becomes weak, refuses to eat, and a fetid diarrhea sets in. The disease frequently results in death.
Recovery takes place slowly.
Treatment The preventive treatment consists in improving hygienic conditions and isolating diseased animals. The quarters should be thoroughly cleaned, and the floors and walls washed
with a disinfectant. The local treatment consists in removing the dead tissue from the ulcers and
using antiseptic washes liberally. The ulcers should be touched with lunar caustic.
in the lips.

noticed

is

that the

—

STOMATITIS IX S^VIXE

Causes — Irritating
are

among the common

drenches, hot
causes.

foods,

and putrid or decomposed slops

The most common form

of sore

mouth

is

the

STOMATITIS, LAMPAS, SALIVATION
infectious or ulcerative form

and

is

due

to bacteria.
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It usually attacks

suck-

ling pigs.

Symptoms — When a hog has

a sore mouth, froth will accumulate around the lips, otherform the symptoms are much the same as in other animals. In the infectious
form the usual seat of the inflammation is on the inside of the lips and the gums. In bad cases it
may extend to other parts of the mouth and outside of it so as to include the snout. The number
of sores or ulcers may range from two to half a dozen. The ulceration progresses rapidly and considerable pieces of the gums, lips, or snout may drop off. The teeth may also fall out.
wise, in the simple

— The preventive treatment

Treatment

is

very important.

If the disease is present in a herd,

must be taken to keep the pens clean. The diseased pigs must be separated from
the healthy ones. The medicinal treatment consists in applying creolin preparations to the diseased parts of the mouth and washing the sow's udder with a solution of the same.
special measures

LAMPAS
(Congestion of the

In young horses

at the

Hard

Palate of the Horse)

time of eruption or replacement of the teeth, or during

digestive trouble, the hard palate often

beyond the wearing surface

becomes swollen and projects down to or
Horses with lampas often suffer

of the incisor teeth.

barbarous treatment at the hands of the ignorant.

—

Treatment When due to the irritation caused by eruption or replacement of the teeth, the
horse should not be fed hard grains, ground feed being preferable. If the teeth are sharp, long, or
diseased they should receive the proper treatment. If the trouble is with the essential digestive
organs, the disease should be treated.
In cases where the hard palate projects beyond the teeth
and the animal has difficulty in taking hold of the food, the mucous membrane
with a shai-p knife and a weak alum wash used on the parts.

may

be nicked

SALIVATION
Causes — Salivation may

be due to a

number

of different causes.

The

irrita-

may come from the food, medicine, or teeth. Certain drugs, as
calomel and pilocarpine, may cause it. In late summer, horses running on white
The most common cause, perhaps, is the irritation from uneven
clover salivate.
teeth.
Foreign bodies in the mouth or gullet (oesophagus) will cause it.
tion causing

it

—

Treatment The treatment consists in removing the cause. If the animal has uneven or
long teeth, they should be floated and leveled by cutting off the projections with cutters. If due
to drugs, their use must be discontinued if to dietetic causes, it should be corrected. Sometimes
Alum washes are useful. Horses
it is necessary to wash out the mouth with an astringent wash.
in poor condition should not be turned on white clover pastures.
'

;

1 Filed level.
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DEPRAVED APPETITE
(Licking Disease)

common in ruminants. They seem to have an
chew, and swallow indigestible and disgusting objects.
Causes Licking disease in most cases seems to result from example and is
nothing more than a bad habit. In some localities, however, it seems to be due to
improper food, especially food deficient in salts. This aberration is a common conDepraved appetite

is

especially

irresistible desire to lick,

—

dition in countries where the soil

is

poor and lacking in lime

considered to be due to a depraved sense of taste, and

salts.

is classified as

By some

it is

a nervous dis-

When sheep are shut up during the winter, they may get into the habit of
chewing one another's iieeces. Lambs are especially apt to contract this habit when
suclfling ewes having on the udder long hair soiled with urine and feces.
ease.

Symptoms — The only noticeable symptom
gestible or disgusting objects.

The

digestive tract

chew, lick, or eat indisoon involved, the appetite lost, and nutrition

at first is the desire to
is

impaired, the animal becoming debilitated and weak.
feces having a fetid odor

few months

to a year, or even longer.

Treatment — In

When

and containing foreign bodies.

localities

It

The animal
The course

is

generally constipated, the

of the disease varies

from a

frequently terminates in death.

where the disease

is

common, preventive treatment

is

important.

occurs on poor pastures, a change to better land and a liberal allowance of salt will stop
it, or a well-balanced ration of grain can be added.
"When indigestion is present, bitter tonics
should be given. In sheep we must avoid keeping them in closed quarters, and allow plenty of
it

exercise.

The wool on

habit, they

the udders of the ewes should be clipped off, and
must be separated from the mothers, except when nursing.

if

the lambs contract this

INDIGESTION
( 0<utro-intestinal Gatarrh)

IlSBIGESTIOlSr

Causes — Indigestion

IN THE HORSE

more common in the horse than in any of the other
domestic animals. Very young or very old animals, especially if fed on a poor diet,
Overloading the digestive organs with food, poor teeth, and
are predisposed to it.
is

working immediately after meals may cause it. The character of the food is also
important, and it may follow the feeding of an unaccustomed ration or irritation
from foreign bodies, or frozen, moldy, decomposed, or unclean foods. It is not a
very serious disease if properly treated, and a spontaneous cure will follow the
removal of the cause. It may, on the other luiud, terminate in chronic indigestion.

Symptoms — In
eating

down.

;

acute indigestion the horse may show evidence of abdominal pains after
the intestinal sounds are louder than normal, the animal pants, looks at the flanks, and lies
The feces are very often covered with mucus and contain Imperfectly digested material.

;
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Constipation or diarrhea are sometimes present and the abdomen is distended with gas. In some
body temperature is unequally distributed and the animal is feverish. It usually acts
dull, yawning frequently, and the appetite is absent or greatly impaired.
When the disease

cases the

becomes chronic nutrition

The horse loses flesh, sweats easily, and the
rough and dull, and the skin inelastic (hide hoxind).
Constipation and diarrhea frequently occur and "colics" are common. We often obsei-ve nervous
membranes

in the

complications

mouth

is

seriously disturbed.

are pale, the coat

(staggers).

Treatment — In

acute indigestion the treatment

the proper amount, and at regular intervals.

The

is

mainly preventive, feeding good food,

horse should not be fed grain immediately after

a severe drive, neither should it be driven hard immediately after a hearty meal. It is always best to
water before feeding grain. If the horse is unable to masticate the food properly, due attention
should be given to the teeth. The medicinal treatment depends on the various symptoms manifested.
At first, dieting the animal will rest the stomach and intestines. For a few days it is best to feed
foods that are easily digested. If constipated, a laxative can be given (from 1 pint to 1 quart raw
linseed oil)
We can generally stop the diarrhea by a special diet (dry feed, flour in the feed, etc.)
if not successful, prepared chalk (1 ounce) or laudanum (from 1 to 1 ounce) can be given.
If
colicky pains are present, fluid extract of caniuibis indica given in i ounce doses will relieve the
animal. In treatment of chronic indigestion bitter tonics and alkalines are quite important. The
Powdered gentian
following tonic can be given in the feed or in a ball two or three times a day
Mix and give in i
(3 ounces), powdered nux vomica (1 ounce), bicarbonate of soda (4 ounces).
.

:

Sultablespoonful doses. Or, give artificial Carlsbad salts mixed in the following proportions
phate of soda, chloride of soda, and bicarbonate of soda, equal parts ; 1 tablespoonful in the feed
three times a day.
:

INDIGESTION IN CATTLE

Causes — The

Permanent stabling,
causes are improper care and feeding.
roughage or too mncli slop or grain, and crowded, poorly ventilated quarters.
More common causes are abrupt changes from dry to green food,
foreign bodies (hair-balls, sand, gravel, etc.,) overloading the stomachs, and frosty,
moldy, or decomposed foods.
feeding too

little

Symptoms — At first the animal will not ruminate
stands with the ears dropped, back arched, and

Sometimes the food

is

When

is lost

or irregular.

It

up, and grunts frequently.

The body temperature may be unequal. In some cases
down, rolls, gets up and continues restless and in pain for
acute, improvement takes place In a few days or a week if

regurgitated.

colicky pains are present, animal

some time.

and the appetite

abdomen tucked

the disease

lies

is

;

due to some general disease, it is serious. When chronic the animal is
greatly emaciated, with coat dry and rough, skin hard and inelastic is usually quite weak, dull,
and feverish, and has a very irregular appetite. Defecation is very irregular sometimes constipation and diarrhea alternate.
chronic, especially if

;

;

—

Treatment The treatment for cattle is mainly preventive and, as in the horse, consists in
Until the animal begins ruminating all food must be
avoiding any condition that may cause it.
withheld or at most only such foods as are easily digested should be given. Green food is to be
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preferred.

(1

ounce),

powdered gentian

three times a day.

Following
(1

this a bitter tonic

ounce), sulphate of soda (6

Carlsbad salts

Artificial

In chronic indigestion the same agents

day.

pound)
powdered nux vomica
ounces); mix and give 1 tablespoonful

It is advisable to give a catliartic of linseed oil (1 quart) or Glauber's salts (1

dissolved in plenty of water.

tion continues for

many weeks

it is

can be given

,

may be given in tablespoonful doses three
may be used and the animal dieted. If the

times a
indiges-

apt to end fatally.

SHEEP

INDIGESTIOIS^ IN

Causes and Symptoms — The causes and symptoms of indigestion in
sheep are about the same as in cattle.
When sheep are poorly cared for and given
an improper

diet, especially if subjected to severe

them

predisposes

weather, their

weak

conditions the mortality

Treatment — In

may be

Some breeds

high.

suffer

constitution

Under

to all sorts of aiiections, especially indigestion.

much more than

these

others.

it is impossible to treat each sheep individually.
The
very important and with proper precautions we can prevent it from
affecting a ln.rge number of animals in the same flock.
The medicinal treatment consists in
giving a cathartic
castor oil (from 4 to 6 ounces), dieting the animal, and giving a saline or
bitter tonic
artificial Carlsbad salts (1 teaspoonf ul three times a day)
or powdered nux vomica
Q ounce), powdered gentian (i ounce), sulphate of soda (3 ounces) mix and give 1 teaspoonful
two or three times a day.

preventive treatment

large flocks of sheep
is

—

—

;

INDIGESTION IN SWINE

Causes — The causes

of indigestion in swine are foreign bodies;

fermented
and musty grain easily fermented food, as
wash waters, and indigestible and poisonous substances.

foods, as spoiled swill, rotten corn,

green corn

;

irritants, as

;

Symptoms —The pig acts dull,

bristles are erect
is restless and goes off by itself, grunts,
down, and roots in the litter breathing is rapid animal is thirsty, feverish, and will not eat.
Vomiting usually occurs. There is no rule as to the duration of the affection it may last but a
lies

;

;

;

;

short time or continue for a

Tbbatmbnt

week

or more.

— The treatment consists in the removal of the offending

material with the least
This usually requires a purgative, and raw linseed oil or castor oil may be
given (4 ounces of the former or 1 ounce of the latter). Very often the animal will relieve itself
by vomiting. If in pain, 1 teaspoonful of opium may be given to relieve it and repeated every
irritation possible.

hour
all

till it is

the water

quiet.
it

Use soap suds

will drink, but give

injection

no food

if

till

necessary to evacuate the bowels.

convalescence begins

;

Allow the pig

then give sweet slops.

TYMPANITIS
(Souen, Bloating)

TYMPANITIS IN CATTLE

Causes — Bloating

is

usually due to the animal eating large quantities of food

that ferments easily, as clover, alfalfa, green corn,

and second-growth sorghum.

It

BLOATING

m
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more common when

first going on pasture, in the spring of the year, and in the
than at other times. Storm)-, dump -vveather seems to favor it. In weak, illfed, and poorly-cared-for cattle the movements of the paunch are weak, hence
bloating takes place quite readily, and especially is this true in diseased conditions
Sometimes bloating will occur through drinking freely of water,
of the rumen.
especially if it is cold, after eating large amounts of food.
If these causes are not
removed tympanitis will become chronic. In some chronic diseases, especially
tuberculosis, this condition may be present as one of the symptoms of the malady.

is

fall,

may

Diseases of the oesophagus

Symptoms — On

also cause

it.

account of the paunch or rumen occupying the

the distension or swelling

is

The animal

principally on that side

;

left side of

the abdomen,

the distension occurs very quickly,

is elastic

and ruminating, arches the back, drops the ears, and has
an anxious look the eyes are prominent, the pulse small and quick, the mucous membranes
congested, respirations rapid, and the feet are gathered up under the animal or spread out, according to the severity of the trouble. Belching of gas occurs frequently, the breathing is rapid and
becomes labored, the extremities feel cold, and the animal sinks to the ground and dies in a convulsion. Death is due to the pressure on the lungs by the distended rumen and the absorption of
and resonant.

stops eating

;

poisonous gases.

The course

Treatment — Preventive

is very rapid.
very important. Any change to green, easily fermented
must not allow the animal to engorge itself with this kind

of the affection

treatment

is

food must be made gradually, and we
of food. Cattle must not be allowed to eat large quantities of clover or similar forage, if wet
with dew or a light shower. The quickest relief is obtained by using the trocar and cannula. The
operation is quite simple and is not followed by any bad results. The seat of the operation is on
the most prominent portion of the left flank. The instrument is plunged through the walls of the
abdomen and rumen, the trocar withdrawn and the gas allowed to escape through the cannula.
After the gas has escaped, the trocar is replaced and both are then withdrawn. After using the
instrument, it should be boiled a few minutes in water. This will insure us a perfectly clean

when needed. In chronic tympanitis the gas will form so rapidly that it is necessary
keep the cannula in position by tying a tape to the flange, running it around the abdomen
and tying it. Cold water thrown on the flank, or pressure with the hand, will sometimes stimulate
the movements of the rumen, and the gas is then worked off by the natural channels. Strychnine
injected beneath the skin in the region of the paunch is useful in stimulating its movement. As a
cathartic we may give 1 quart linseed oil and 2 ounces turpentine, or one pound Glauber's salts,

instrument
to

dissolved in plenty of water.

TYMPANITIS IX SHEEP

Causes — The

causes of bloating in sheep are about the same as in cattle,
and rape, covered with dew or wet by a

especially succulent feeds, as clover, grass,

light shower

;

and frosted

roots.

Symptoms — The gas forms
dull,

in the rumen quite rapidly, the sheep is unwilling to move,
breathes rapidly and with difficulty, and shows evidence of abdominal pain.

ai

is
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—

Trbatmhnt As in cattle, the ((uickest i-clii^f is
The method of puncturing the rumen of sheep is about

by using the trocar and cannula.
same as in cattle. A smaller trocar can

obtaineil

the

we must use even more riire in guiuvling against septic infection than in cattle, as this
more suscrpUble to peritonitis. When ii number of sheep in the flock are affected, this
method of treatment is too slow and it is necessary to treat the whole flock. If there is a running
stream in the pasture or near by, the tlock can be driven into it, and the action of the cold water
coming in contact with the abdomen may stimulate the movement of the paunch. Preventive

l)e

used, and

animal

is

measures are very important in sheep.

OVERLOADIN(; OF TIIE

RUMEN

IN CATTLE

Causes — When cattle are not

accustomed to green feed they are greedy and
eat so much that the pauncli is filled with it and digestion is interfered with. This
generally occurs when cattle break into the grain bin, or clover or corn field.
Apples or potatoes will cause it, if too many are eaten. Dry food may cause it, if
When the digestive tract is
the animal does not have access to plenty of water.
diseased and the movements of the paunch are weak overloading is very apt to
occur.

Symptoms — The

animal

may show

the same

symptoms

at first as in simple indigestion

;

and feverish. The thirst is often increased. The
distended abdomen feels doughy, and after pressing on it with the fingers the impression remains.
This enables us to differentiate this from bloat. ISiiine gas will form in this trouble, owing to the
food fermenting, but the most of the distension of the walls of the rumen is due to the mass of
food. The general symptoms resemble those seen in bloat, but generally the disease does not make
When the ear is placed to the abdominal walls we can detect
so rapid progress and is less acute.
no movement of the rumen. The disease may last for several days or may terminate fatally in a
few hours.
Treatment. This is one of the diseases that can be prevented by using the proper precautions.
By stimulating the movements of the paunch the mass of food will be worked off through
the proper channels. Hypodermics of strychnine or eserine, pressure on the flank With the hand,
and cold water thrown on the sides of the abdomen may stimulate it. If gas forms, the trocar
must be resorted to. As soon as possible a di'ench of 1 or 3 pounds of Glaulier's salts dissolved in
a gallon or more of water should be given. As a last resort rumtuntomy may be performed.
This operation consists in incising tlie walls of the abdomen and rumen and removing the food
with the hand. It is not a dangerous operation when properly performed and should not be postponed until the animal is too weak to make a recovery.
is

in

some

pain, does not ruminate or eat,

is

dull

—

OVERLOADING OE
Cavises — Overloading
tritious fodder or a

TIIE RtJMEN IN

SHEEP

rumen is often due to an excess of dry, innusudden change in the diet from indifferent food to palatable
oT the

food given in excess.

Symptoms — The

symptoms

arc about the

same

as in cattle.

The paunch when manipu-

POEEIGN BODIES IN THE STOMACH
lated with the

hand

feels

doughy.

The animal

docs not eat or ruminate, and
fatally in a few hours.
difficulty,

is

is
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shows evidence of pain, breathes with
In severe cases the malady may terminate

dull,

constipated.

—

Treatment This disease can be guarded against in the majority of cases by using the
proper precautions. The sick animals should be subjected to a rigid diet and given a cathartic of
Glauber's salts (4 ounces) dissolved in plenty of water. Powdered nux vomica (in 20-grain doses)

may

be given three times a

daj'.

Rumenotomy

is

a dangerous operation in sheep.

FOREIGN BODIES IN THE STOMACHS OF CATTLE

—

Causes Foreign bodies are found more commonly in the stomachs of cattle
than of any other domestic animal. This is due to the habits of the animal and its
mode of prehension of food. Cattle usually eat hastily and do not pick their food
hoi'se.
The foreign bodies are of different kinds some
smooth and round, as pebbles and hair balls; others are sharp, as nails, knives,
wire, etc. in some cases concretions of sand or dirt form on the lining membrane

over as carefully as does the

;

are

;

of the stomachs.

Symptoms — Small
When large

round objects do no appreciable harm unless they block the openings.
and rough they may cause an inflammation of the rumen. Incrustations of sand or

dirt will cause

symptoms of chronic

indigestion.

Sharp-pointed objects, unless they penetrate

the walls of the stomach and injure the surrounding tissue or organs, will cause no trouble

;

if

they do, then grave digestive troubles arise. The animal suffers pain, looks anxious, and becomes
emaciated and weak. It is very difficult to make a correct diagnosis in these cases, as the disease

comes on without any apparent cause and one may not suspect the presence of foreign bodies.
The heart and its coverings very often become injured and acute cardiac symptoms are manifested.
Treatment Medicinal treatment as a rule does no good. When one is positive of his
diagnosis, rumenotomy may be attempted and the foreign body removed. Prevention is very
important. Cattle should not be fed dirty food or slops, and in feeding baled hay care should be
exercised to remove all the wire from the bales.

—

INFECTION OF THE OMASUM IN CATTLE
Causes —^This
febrile diseases.

disease

Any of the

may

occur during any of the digestive troubles or

causes bringing on indigestion are liable to render this

organ torpid. Food in excessive quantities, lack of water and sudden changes from
dry to rich green food may cause it.

—

Symptoms The appetite is diminished, rumination occurs at irregular intervals, the body
temperature is uneven, the animal is feverish, and it will grunt ag if in pain. Bloating sometimes
occurs and the bowels are constipated. The animal soon falls away in flesh, the appetite is lost, it
becomes weak, presents an unthrifty appearance, walks stiffiy, and arches the back. The disease
may last several days and during its course the animal becomes delirious, or merges into drowsiness
or stupor. Chronic cases sometimes continue for months. When recovery takes place, a diarrhea
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is

usually present, the feces containing black particles with polished surfaces, looking as if they I

been baked.

Tkeatment — The

preventive treatment, as in other dietetic diseases, consists in avoiding
When the disease manifests itself, a purgative of Qli
One dr;
ber's or Epsom salts (fi-om 1 to 2 pounds in 1 gallon or more of water) should be given.
of powdered nux vomica may be given three times a day.
Hypodermic injections of strychnii
1

Pleijty of salt should be allovped.

causes.

eserine, or pilocarpine are

must be allowed moderate

very useful in this disease. When convalescence begins, the anin
must have food of a laxative nature.

exercise and

GASTRO-ENTERITIS
(Inflammation of the Stomach and Intestines)

ENTERITIS IN THE HOKSE

Under

head the diSerent forms of inflammation of the stomach and

this

int(

tines will be discussed.

—

Causes The same conditions that produce acute indigestion may cause
inflammation of the stomach and intestines, the only difference being one of inte
sity.
Inflammation is most frequent at times when there are great variations
temperature. Sudden cold or any influence that chills the surface of the body m
Internal cold, caused by drinking icy water or eating frozen food, it
canse it.
frequent cause.
The infectious forms of enteritis are due to injurious matters
the feed (germs and ptomaines); the toxic forms to acrid poisons (caustic acids ai
alkalies,

meat

i

brine, etc.)

—

Symptoms The pain is somewhat severe. In slight cases we notice colicky pains af
meals the animal lies down a great deal recovery takes place in a few days. In severe cai
the animal is dull and feverish and the mouth is hot, with a fetid odor.
The belly is tender, t
;

,

colicky pains severe, respirations rapid, and the pulse hard and quick.
The movements of t
intestines may be suppressed at first and the animal bloats and is constipated
later the intestii
sounds are increased and a diarrhea sets in that is sometimes mixed with blood and has a dii
;

In the toxic form the symptoms vary according to the character of the poise
convulsions, followed by collapse and stupefaction.
Death occurs
Simple enteritis usually does not persist more than a few days and in the majority of cai

greeable odor.

There

maybe spasms and

coma.
proves

fatal.

Treatment — The

necessary lines of preventive treatment are good care and careful feedii
no matter how light the attack, warm, comfortal
quarters with a rigid diet and, in cold weather, drinking water slightly warmed.
It is best
keep the bowels as quiet as possible, so that purgatives or enemas are not desirable. If 1

If

symptoms of the

animal

is

fuls of

laudanum

is

disease are manifested,

morphine given hypodermically will relieve it, or 1 or 3 teaspo(
ounces of linseed oil may be given every two hours. If the ps
not severe the intervals between the doses may be made considerably longer.
Calomel in dri
suffering severe pain,
in

from

1 to 3

m
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doses twice a day is useful as au intestinal antiseptic and to relieve tlie constipation. Wlien convalescence is reached we should be very careful as to the kind and quantity of food, as the digestive tract is not capable of performing its normal functions.

EXTEEITIS IX CATTLE

Causes — The causes of enteritis in cattle are about the same as in the horse.
may cause it. Frozen
and eating musty or acrid substances are common
may be prevalent in low-lying, marshy tracts of land.

Exposure to

damp,

cold,

chilling winds, or drastic purgatives

foods, ice cold or foul water,
causes.

It

Symptoms — The

loss of

by a bloody
animal

is

appetite and suspension of nutrition, weakness, and general

The animal

debility first attract attention.

is

feverish and

is

often constipated.

During the first stages of the disease, and
and shows evidence of suffering abdominal

diarrhea.

restless

fibrinous matter infiltrated with blood (croupous form).

This

is

followed

especially in the acute form, the

The

pain.

Enteritis

may

stools

may

contain

terminate in death in a

short time or take on a lingering course.

Treatment — If due

to the diet or to unhygienic conditions these should be corrected.

similar to that used in the horse.

medicinal treatment

is

alcoholic stimulants

may

"When greatly depressed strong

The

coffee or

be given.

ENTERITIS IX SHEEP

Causes — This

is

not a very

common

a complication of some other disease.

and feeding, and

irritating foods

Symptoms — The

Constipation

ture elevated.

mucus

is

and frequently occurs

as

causes are mistakes in the care

and water.

sheep stops ruminating and the appetite

The abdomen

abdominal pain.

disease in sheep

The common

is sensitive,

present at

There is some
and body temperafollowed by a foul-smelling diarrhea mixed with

pulse

first,

and

is

impaired.

respirations quickened,

or blood.

Tebatmbnt — If

The

the trouble can be traced to faulty feeding or care it must be corrected.
combated with cathartics and injections. Mucilaginous drinks may be given.
in pain, a teaspoonful of laudanum may be given two or three times a day.

constipation

If the

animal

is

is

ENTERITIS IN SWINE

Causes — The

nature of the food fed to this class of domestic animals and
Meat brine and washing powders are exceedingly
filthy pens are the main causes.
Any chemical irritant in the swill may
irritating and even poisonous to swine.

pave the way for the germs by irritating the lining membrane of the intestines.
Symptoms The animal is dull, abdomen tender, the body temperature high, movements
stiff, walk staggering, and there is a tendency to lie under the litter and leave the rest of the
herd. The bowels are at first constipated. This is later followed by a diarrhea. The animal
becomes very dull, weak, and emaciated. The malady may end in death in a day or pursue a
course of several days or a week. In meat-brine poisoning the symptoms come on very suddenly,

—
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At

first

there

is

great weakness and evidence of pain.

Vomiting and diarrhea nearly always

The breathing is short. The posterior parts may become paralyzed and there will be convulsions (fits). The symptoms of poisoning by washing i)Owders are diarrhea, vomiting, fever,
oectur.

Most of those attacked die.
disturljance.
ccmslipated give the animal about 3 ounces of castor oil or from 15 to
The
30 grains of calomel. It is highly benetieial to give the pig flaxseed tea or gruels to drink
abdomen may be irritated by applying turpentine to the hide and covering it with a blanket until

partial paralysis,

and nervous

Treatment — When

the skin looks red.

Care should be taken in feeding the animal during the convalescent stage.
wash powders, vinegar given to the animal in a drench may help neu-

If traceable to alkaline
tralize

them.

GASTEO-EWTERITIS IN YOUNG ANIMALS
{Scours, Didrrliea)

Causes — When

young animals in a
herd it is due to germs present in the quarters in which the young are kept and
Infection usually
gaining entrance to the system by way of the umbilical cord.
takes place at the time of birth. Withholding the first milk, raising the colt on
cow's milk, irregular feeding, and allowing the colt to suckle when the dam is
warm, are common causes of digestive troubles or diarrhea in the young. AVhen the
mother
changes

is

scours affects a large proportion of the

sick the milk

is

Sudden
very apt to be irritating to the young animal.
mother or too much milk may cause it. Dark, cold,

in the ration of the

damp, filthy quarters predispose the young to this disease. In case they are brought
up artificially, too rapid swallowing of the milk and fermented milk are common
causes.

Symptoms — When
first

few days

may precede

the disease

is

due to infection the symptoms are manifested within the

after birth; if to other causes, generally within the first

the other symptoms.

The animal

few weeks.

Constipation

and droops the ears, is careless of the teat,
and sometimes will not suckle or drink milk at all. There is evidence of suffering, the diarrhea is
foul smelling, the tail and hind parts become soiled, and the animal is very weak and loses flesh
rapidly. There is an elevation of body temperalure, and the respirations and pulse are quickened.
Death may result from exhaustion. In the infectious form in calves the mortality is rather high.
Tkbatmbnt This is mainly preventive. Dry, clean, well-ventilated tjuarters should be
provided, and when the infeetious form is known to be present in a herd, the umbilicus must be
disinfected soon after birth by washing it with a 10 per cent solution of carbolic acid or some of
the creolin preparations. The quarters must be thoroughly cleaned and disinfected.
The first milk
of the mother should be given to the newborn as this acts as a natural laxative and clears out the
intestinal tract.
The young animal must be fed regularly, and not too much; the mother's diet
should not be changed, and if too much milk is furnished the young, she must be dieted. In mares
that are worked, when warm, it is best to milk a little from the udder before allowing the colt to
suckle.
When a colt is brought up on cow's milk, about two-fifths water and a little sugar should
lii^ added to it.
When fi'd artifleinlly it is best to warm the milk. We should always strive to get
strong, vigorous, healthy young.
The medicinal treatment is less satisfactory than the preventive.

—
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always best to give a laxative at first (1 or 2 ounces of castor oil for the colt or calf; 3 drams
Following this we may give the following mixture: Bicarbonate of soda (1 ounce),
salol (i ounce), bismuth subnitrate {i ounce); mix, and to the colt and calf a small teaspoonful
may be given in a little milk three or four times a day. Lambs receive from one-fourth to onehalf as much.
To cases suffering from a painful watery diarrhea it is well to give laudanum two
or three times a day (1 teaspoonful for the colt or calf and 8 or 10 drops for lambs).

It is

for the lamb).

DIARKHEA
Causes — Diarrhea

often occurs as a complication or as one of the

of inflammatory diseases of the digestive tract.

symptoms

It is frequently seen in the various

infectious diseases.

•Symptoms — An
colicky pains.

away

animal having a diarrhea

Sometimes

it is

The evacuations

in flesh rapidly.

is

quite feverish, and,

may have
some time, falls
The hind parts and tail become

usually dull, weak, and thirsty, and
if

the diarrhea continues for

are thin and offensive.

soiled.

Treatment — Diarrhea can be guarded against by using preventive measures. When occursymptom of disease, the cause must be removed before we can hope to treat the condition
successfully. In all cases we should first give a cathartic of linseed (1 pint) or castor oil (4 ounces).
In recent cases a hypodermic of morphine will check it, or laudanum may be given in good-sized

ring as a

doses and repeated if necessary (horses and cattle,

dram or two

of

powdered opium given

Other drugs that

may

be used are

in a ball

salol,

is

1

ounce).

An

ounce of prepared chalk and a

useful in checking

it.

bicarbonate of soda, and bismuth subnitrate.

THE HORSE

COLICS IN

FLATULEIfT OR WHfD COLIC

Causes —Wind colic
in the food, eating

when

is

due to foods that are

tired, too severe

work

easily fermented,

sudden changes

after a hearty meal, drinking a large

quantity of water after feeding, improper mastication of the feed, or any of the

common causes of indigestion.
Symptoms — At first the horse is restless and has colicky pains.
becomes distended with

and when we place the ear

The abdomen on the

to the right flank

right

we can

hear
loud intestinal sounds, rather metallic in character. As the swelling increases, the animal becomes
the nostrils are dilated, eyes prominent, and it
anxious and has great difiiculty in breathing
Sometimes the horse regurgitates gas, vents wind, and pa.sses some feces. Unless
staggers.
relieved, death will take place very quickly, owing to the pressure on the lungs by the distended
viscera and the absorption of poisonous gases by the vessels in the walls of the intestines, or to
side soon

gas,

;

the rupture of the stomach or intestines.

—

Treatment The preventive tre3,tment is important and consists in proper methods of feeding.
The
"We can facilitate the escape of gas by way of the rectum by giving cold water injections.
quickest relief is obtained by puncturing the distended intestine with the trocar and cannula, nor
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doing this until too late. We must keep the horse from throwing himself down
The pain in some cases is violent. Fluid extract of cannabis indica in
i-ounce dose and repeated in an hour or two is useful in keeping the animal quiet. It is always
well to give a cathartic in order to drive out the irritating substance, and it is well to diet and rest
the animal for at least a day after it has recovered from the attack. A quart of raw linseed oil and
Other drugs that may be used hypodermically are
3 ounces of turpentine is a useful cathartic.
pilocarpine, eserine, barium chloride, and arecolin. One should allow the animal to run in a grass
should one put
or

becoming

plot or give

off

injured.

him a

large,

comfortable

stall

when

sick, for if in

COLIC DTTE TO OVERLOADING OP

Causes — This form
owner

is

fitting

them

of colic

may

much

pain

it

may

injure

itself.

THE STOMACH
when the
when the horse

occur in horses that are overfed,

for sale or for the

show

ring.

It

may

result

gets into the grain bin and eats a large quantity of grain.

Symptoms — The animal shows evidence of colicky pains, but is not so restless at first as in
A flatulent condition of the stomach and intestines is usually present. The

other forms of colic.

expression of the face

is

anxious

;

the animal tries to vomit, and sometimes does, small amounts of
In colic due to overloading, the horse takes unusual

alimentary matter coming out of the nostrils.
positions (the

dog

sitting position is one), in order to ease the pain or the pressure

on the lungs.

A

rupture of the walls of the stomach is always to be feared in overloading. As a rule, this
accident can be recognized by the animal becoming more quiet, the surface of the body cold,

When

and the pulse small and weak.

the disease

is

about to terminate

anxious, the respirations quick, pulse imperceptible, and the
staggers and dies very quickly.

fatally, the

mucous membranes

pale

expression
;

is

the animal

In some cases death does not occur for several days after the

rupture has occurred.

Tkbatment — Keep

danger of rupture of the stomach
are useful in keeping it
Fluid extract of cannabis indica, morphine, and chloral hydrate. Flatulence should be
quiet
treated the same as in flatulent colic.
Bulky drenches must not be used, and the animal should be
subjected for a few days to fasting.
if

the horse as quiet as possible, as there

the animal throws itself

down

or rolls violently.

is

The following drugs

:

SPASMODIC COLIC

Causes — Nervous,

highly bred horses are more susceptible to spasmodic colic
than coarse, lymphatic animals. The malady may be classed as a nervous colic, as

by cold, both internal (cold food and water)
and external (wading frozen streams, etc.), will produce cramp in the intestines.
Indigestible food and foreign bodies also may cause it.
irritation to the nerves of the intestines

Syinptonifs

— The attack

duration, but returns in the
is

increased and

occurs very suddenly and the pain

form of successive

we hear loud

attacks.

intestinal sounds.

The

is

severe, violent,

peristaltic

The horse usually

and of short

movement of the
makes frequent

intestines
efl'orts to

This is caused by the irritation being communicated to the urinary apparatus and must
not be mistaken for kidney trouble.
urinate.
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Tbeatmbnt — All

that is necessary in this form of colic is to give the animal comfortable
can not injure itself. In cold weather it must he covered with warm blankets
and if necessary the limbs rubbed and bandaged. Morphine given hypodermically is almost a
specific for this colic.
Fluid extract of cannabis indica may be given (in from 2 to 4-dram doses)
and repeated in an hour if necessary, or laudanum (14 ounces) may be given in a little oil. If the
colicky pains do not disappear in a short time the following ball may be given
Powdered aloes
(6 drams), powdered ginger (2 drams), extract of belladonna (i dram); mix and give as one dose.

quarters where

it

:

DUE TO OBSTRUCTIONS ALONG THE INTESTINAL TKACT

COLICS

In colics due to constipation the symptoms are not well marked and may run along
for several days before colicky pains are manifested.
The pains are generally very
mild, the horse lies

down more than

or less distended with gas,

and

if

usual,

the oiled

and does not

hand

is

eat.

The abdomen

is

more

introduced into the rectum

it is

found to be filled with hard feces.
Treatment — Constipation is very often due

to feeding too much roughage and can be largely
prevented by balancing the ration with grain and giving the horse sufficient exercise to keep it in
good health. If the colic has not"been neglected, enemas and cathartics (linseed or castor oil) will
relieve the animal.
Laxative foods and plenty of water should be given till recovery is complete.
Eserine, stiychnine, pilocarpine, and arecolin given hypodermically are useful in this form of colic.
•

Hair Balls
Hair balls, composed of the vegetable hair found on clover, grains of oats, etc.,
and sometimes of hair from the horse's own coat or that of his mates, may be found
It is only when the hair
in the caecum or some other part of the large intestine.
If the
.ball is large and some part of the intestine is blocked by it that colic occurs.
obstruction of the intestine is complete death usually takes place in a short time.

Intestinal Calculi
Intestinal calculi composed of the different earthy salts, together with intestinal
mucus, deposited layer upon layer around some central nucleus, as, sand, a pebble,
In appearance they are
hair, etc., are sometimes found in the caecum or colon.
smooth, irregular in shape and sometimes so worn that one can make out the differCalculi sometimes give rise to intermittent colics.
ent layers that compose them.

colics

The
obscure.

dub to changes

the relation oe the intestines
Volvulus

in

causes that result in the intestines sometimes becoming twisted are most
It may be due to the unequal weight or volume of the different parts of

the organ and

its forcible

All unusual movements

contractions and

(rolling, kicking,

movements that accompany some

jumping,

etc.) of the

animal

may

colics.

cause

it.
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very difficult to diagnose the presence of this condition, but when the
benefit to
colic is persistent, the pains severe, and the treatment seemingly without
up-andAn
present.
the animal, one may at least suspect that this condition is
of
expression
drawn
anxious,
down movement of the head and neck and a peculiarly

At

first it is

the face

is

The

frequently seen in volvulus.

prognosis

is

very unfavorable.

Invagination
•

This consists in the slipping of a portion of the intestine into that which is
immediately next to it. This may occur as a complication in the different forms
When this condition exists, the colicky pains may persist for some time
of colic.

and

finally result in the

death of the animal.

Hernia

When

the bowel passes

down

into the scrotum (scrotal hernia) of the stallion or

may be comIn case it does,

into the canal leading to the scrotum (inguinal hernia),
pressed by the walls of the inguinal canal (become strangulated).

it

colt, or

A diagnosis
is severe and the symptoms resemble those of an enteritis.
can not be made without a careful examination, and very often the hernia can not
The treatment must be prompt or the
be reduced without castrating the animal.
strangulated loop of intestine will become gangrenous.
the pain

DISEASES OF THE LIVER
Primary diseases of the liver are not common in domestic animals. Inflammation
In some
is seen in some of the infectious and contagious diseases.
sections of this country "liver rot" occurs among cattle and sheep, but it is only
Liver diseases are not
in European countries that the liver fluke is at all common.
common among our domestic animals and when this organ is involved, especially
of the liver

in the larger domestic animals, the

make

a diagnosis.

symptoms

are so obscure that

it is difficult

to

JAUNDICE
(Icterus)

Jaundice is not uncommon among horses. It can not be called a disease in
but rather a sym2)tom of disease, and is caused by the retention of bile and

itself,
its

absorption into the blood.

Causes — Icterus,

or yellows,

may

be seen in any of the febrile diseases

the excretions and secretions of the body are interfered with.

symptoms seen

in congestion or inflammation of the liver.

when

one of the
Obstruction of the bile
It

is

DISEASES OF THE PERITONEUM
duct by gall stones or an inflammation of the duct
lack of exercise are very

common

will cause

319
Overfeeding and

it.

causes.

Symptoms —

is

The digc^stive apparatus is generally disturbed, the animal has a poor appetite,
constipated or naay have a diarrhea. The feces are grayish colored and foul-smelling. The

animal acts dull, is sometimes fcverixh, and the visible mucous membranes (those lining the eyelids,
mouth, etc.) are stained yellow by the bile pigment. When of recent origin recovery takes place
very quickly.

Treatment — When due

to

corrected and the animal dieted.

an improper diet and lack of exercise these conditions must be
It Is advisable to produce a free action of the bowels by admin-

istering a cathartic (for the horse, 6 to 8

sheep, 4 to G ounces

and

cattle.

Glauber's

Epsom

salts).

Two

drams powdered aloes; cattle, 1 pound Glauber's salts;
drams of calomel is a very useful purgative in horses

or S

After clearing out the intestines it
bicarbonate of soda, and common

salts,

given to horses and cattle and

1

is

usually best to give the following mixture:

salt

(equal parts); 1 tablespoonful of this can be

teaspoonful to sheep three times a day.

DISEASES OF THE PERITONEUM
ACUTE PERITONITIS
(a)

Acute
tible to

it.

peritonitis occurs in all domestic animals, but not all are equally suscep-

The peritoneum

of the horse

is

come ruminants
Because of the accidents

the most sensitive; next

(sheep and cattle); then comes the dog, and last the pig.

that sometimes happen during pregnancy and at the time of parturition, and the
intimate relations existing between the peritoneum and the genital organs, peritonitis is

more common

in the female than in the male.

Causes — Accidental
the walls of the

injuries of various kinds, such as

abdomen and blows on the abdominal

wall,

wounds penetrating

may

cause

it.

Opera-

— especially castration, carelessly performed with
hands and unclean instruments — are frequently followed by acute
tions of different kinds

if

dirty

peritonitis.

In

inflammatory diseases of the organs contained in the abdominal cavity the inflammation may extend to the peritoneum. Perforations or rupture of the stomach or
intestines are followed by acute peritonitis.

—

Symptoms Peritonitis can be
on the abdominal cavity or an injury

easily diagnosed if the inflammation follows an operation
to its walls.

When it

occurs as a complication of another

symptoms shown may not vary greatly from the original disease. The pain is generally
severe from the first, but in some cases this is not a prominent symptom. The animal refuses to
eat, the severe pain is manifested in the usual manner, the body temperature is high, there are
chills, the respirations are painful, the pulse quick and hard, the abdomen tucked up and sensiConstipation may alternate with a diarrhea and the
tive, and the movements slow and stiff.
abdomen become distended with gas. At times the temperature is normal. In a local peritonitis
disease the
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symptoms are not nearly so marked and recovery usually takes place. In diffused peritonitis
recovery rarely takes place, and if it continues for some time, the inflammation becomes chronic.
Treatment This is one of the diseases in which preventive measures are highly important.
Local applications to the walls of the abdomen are useful in combating the inflammation, and espe-

the

—

animals and in circumscribed peritonitis. The counter-irritants used are
mustard or turpentine. In small animals, and if localized, applications of heat (flannel cloths
dipped in hot water and wrung out) to the walls of the abdomen are reasonably satisfactory when
kept up. If one can not do this, cold applications may help and are less trouble. If the disease
follows an operation or infected wound, antiseptic solutions must be used freely and the part kept
To
perfectly clean. When the pain is very acute morphine or chloral hydrate may be given.
clear out and disinfect the intestinal canal, calomel (1 to 2 drams for the horse or cow, i dram
Enemas of warm water should also be given.
for sheep) may be given twice a day for a few days.
cially is this true in small

(b)

Causes — Chronic
In the ox

it is

CHRONIC PERITONITIS

peritonitis

may

succeed

tlie

acute form of the disease.

generally due to tuberculosis or foreign bodies in the stomach.

chronic disease of internal organs peritonitis

Symptoms — As in all

may

In

occur as a secondary disease.

chronic diseases the symptoms, though generally the same, are not
The abdomen becomes increased in size and edematous swellings

so intense as in the acute form.

may

be present along its lower walls.

emaciated,

mucous membranes

pale,

The appetite is poor, bowels irregular, the animal weak and
and heart action weak. Slight colicky pains are sometimes

noticed.

Tkbatmbnt — When it occurs as a secondary disease, treatment is of little use. Countermay be applied to the walls of the abdomen and laxatives and bitter tonics (gentian, nux
vomica, etc.) may be employed. It may be necessary to puncture the abdomen in order to remove

irritants

the fluid.

DISEASES OF THE URINARY ORGANS

—

Examining the Urine In diseases of the urinary apparatus a careful
examination of the urine is often necessary before we can make a correct diagnosis.
In domestic animals it is impossible to determine the exact amount of urine passed
during the day, but we can judge the amoitnt by noting the condition of the stall
It is often hard to get a sample of urine for examiin which the animal is kept.
nation and we have to watch the animal carefully in order to collect. Normal urine
is

more

or less of a yellow color, rather turbid or cloudy

the horse, less so in other domestic animals.

The

and more or

less

slimy in

reaction in horses or cattle

is

This depends on the kind of food. In disease the urine may be
lighter or darker ( pale, red, brown ) than normal.
When a large amount is passed
it is usually pale; when mixed with blood it is red, and dark when a small quanusually alkaline.

tity is passed, or

when

colored by bile pigment, drugs, or blood.

We

can discover.
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by testing the urine with certain reagents, whether the normal substances present
in the urine are present in abnormal amounts or whether abnormal substances are
it.
A microscopic examination of the sediment
tance in making a diagnosis of some diseases.

present in

is

also of great

impor-

FKEQUENT URINATION
Causes —This
The horse

is

disease

(hay, grain, bran, etc.)

cause

is

characterized by an excessive secretion

the most frequent sufferer.

New

oats,

The most common cause

is

watery feed, and acrid plants will

of

urine.

musty feed
sometimes

it.

Symptoms — The

most prominent symptom

amount
which the animal is kept being continually wet.
The animal drinks more water than usual, the appetite is poor, and it rapidly falls away
in flesh.
Gradually it becomes weak and finally dies from exhaustion unless the cause of the
trouble is removed. If the poisonous substances have been acting for some time it is diflicult
at first is frequent urination, a large

of pale colored urine being passed each time, the stall in

to cure the animal.

Treatment — A change

in the food and a good nourishing diet generally are all that is
animal is emaciated and weak, bitter and saline tonics are called for. In obstinate cases, treatment does but little good. The quantity of water drunk by the animal should be

necessary.

If the

limited.

CONGESTION OF THE KIDNEYS
Causes — Irritation
drinking water

may

cause

of
it.

the kidneys from acrid or moldy food and impure
It

may occur

as a complication of

some

of the infec-

tious diseases, especially influenza.

—

Symptoms When the congestion is active, the amount of urine passed is increased, clear,
and transparent. In some animals swelling and tenderness in the region of the loins is a very
prominent symptom. The back is held slightly arched, and the gait is stiff and straddling. In
passive congestion, the quantity of urine passed is less than normal and the affection is chronic.
The animal may show general symptoms of ill health, stocking of the limbs, etc.
Treatment The cause of the disease must be removed, if possible. Laxatives of linseed or
castor oil and mucilaginous drinks are needed. Hot applications to the loins are useful" in combating the congestion. These must be kept up continuously, and in cold weather the animal must be
kept warm.

—

INFLAMMATION OF THE KIDNEYS
{Acute Nephritis)

Causes — The action of cold on the skin and the different infectious diseases
are

common causes. The disease may follow a congestion of the kidneys. The toxic
such drugs as cantharides, turpentine, etc, may also cause it.

efEect of

DISEASES OF THE URINARY ORGANS

3'J2

Symptoms— At the begiuning of the disease colicky

paius are often present.

In raminants

prominent sjmptom. The animal moves stiffly, the bark is arched, urination is painful, and water is passed in small quantities, frequently drop by drop, in spite of the efforts of the
animal. The appetite is suppressed, pulse strong at first, but soon becomes weak, and the body
temperature is elevated. In making a rectal examination, we find the bladder empty and the
kidneys enlarged and sensitive. AVhen the kidneys are no longer able to perform their function
propcrl}-, uremia occurs.
In the later stages of the disease the animal is weak, staggers, and may
have spasms, and finally dies while in a comatose condition. The prognosis is very unfavorable,
death occurring in the majority of cases. It seldom passes into a chronic inflammation, but this
may develop from the first. Chronic inflammation of the kidneys generally develops very slowly
this is not a

and without giving
is

gradually

lost,

rise to

any very prominent symptoms

at first

In the chronic form the appetite
weak and out of

pulse hard, the limbs stock, and the animal gradually becomes

condition.

Treatment — The animal must be given warm,
diet

must be such that it does not

comfortable quarters and absolute vest. The
work of the kidneys. As in congestion

irritate or increase the

if not kept up will do but little good.
must encourage the elimination of waste products by way of the intestines and skin. This
can be done by administering a purgative and by energetic rubbing of the skin and encourag-ing perspiration by blanketing.
If the animal becomes weak, general and heart tonics must be

of the kidneys, hot applications to the loins are useful, but

We

given.

PURULENT NEPHRITIS

During the course of blood-poisoniug {geptiaemia aud pi/icmm), pus-forming
germs may reach the kidneys by waj^ of the circuhxtion and t'anse abscesses in tlio
kidney tissue. The symptoms of the disease are not well marked at first and may
not be recognized until the autopsy.

RETENTION OF THE URINE

Causes — This may be due
erally

to a variety of causes.

due to calculi in the curvature of the urethra or

In the ox or ram it is genat the terminal extremity.

In the horse the calculi are generally present in the bladder.
Compression of the
urethra by growths or tumors, strictures of the urethra, spasms of the neck of
the bladder, paralysis of the bladder, and injuries to the penis arc other causes.
In
cattle calculi or a soft putty-like material

may

collect in the sheath

and obstruct the

Calculi usually form through the collection of the urinary salts
foreign body, the excess of the urinary salts being due to an excess of

flow of urine.

around some

lime or other salts in the water or food.

Symptoms — Pain
efforts to urinate.

The

is

the

symptom manifested in the horse, and it makes frequent
may be a day or two before any characteristic .symptoms arist-.

first

In ruminants

it

efforts to urinate are not markeil, the tail is elevated,

perineum, just beneath the anus.

and contractions are noticed along the
Sometimes the urine dribbles from the sheath drop by drop.
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found distended with urine. The appetite is soon
and the countenance sad. When a collection of material in the
sheath obstructs the flow, the sheath becomes inflamed and the trouble is easily located. If the
animal is not relieved the bladder ruptures and peritonitis results. Death may result from ura?mic

If

ft

rectal examination is made, the bladder is

the pulse

lost,

is

accelerated,

poisoning.

Treatment —When due

spasm or paralysis of the bladder the catheter can be used. If due
and keeping it quiet may induce it to urinate. A
gradual and even pressure on the bladder with the hand may cause the animal to urinate if no
to

to spasm, spreading fresh litter under the horse

obstructions are present in the urethra.

The treatment

for calculi

entirely surgical.

is

When

a

forms in the sheath it should be removed with the fingers or washed out by injecting
water into the sheath with a syringe. The sheath should be washed out with warm water and a
little vaseline smeared over the inflamed tissues.
collection

IXFL,A3IMATIOX OF THE

BLADDER

{Cystitis)

Cause — Irritation

to the bladder

due

to the retention of the urine

and

toxic

matters (molds, turpentine, cantharides, ete.) that are eliminated from the blood by

way

Exposure to cold may

of the kidneys.

also cause

it.

It

may occur

in the dif-

ferent infectious diseases.

—

The animal is sometimes feverish, with poor appetite, and stifE movements,
Syiiiptoins
It frequently tries to urinate and passes small quantities of urine each
it falls away in flesh.
time.
If we press on the bladder with the hand it causes the animal pain.
Treatmext The animal should be rested. The cause of the inflammation should be removed
We can administer remedies that will modify the condition of the lining membrane.
if possible.
The following mixture may be given: Chlorate of potassium \i ounces), salol (A ounce), powdered
nux vomica (1 ounce); mix and divide into sixteen powders; give one powder in the feed three
and

—

times a day.

DISEASES OF THE CIRCULATORY SYSTE3I
PALPITATION
In spasms
is a sudden, violent, tumultuous beating of the heart.
diaphragm the symptoms produced are similar to those seen in true palpitation, but do not seem to have any connection with the beats of the heart.
Causes ^Excitement, overexertion, and a debilitated condition of the system
Palpitation

of the

may cause
of the

palpitation.

especiallv

if

It generally

accompanies acute diseases of the heart.

Spasm

frequently seen in horses not accustomed to severe exercise,
exercised after feeding, and also in horses having digestive troubles.

diaphragm

is

Symptoms — The
of the heartbeat

may

pulse

is

small and irregular, the respirations quickened, and the impulse
In some cases the impulse can

be so violent as to shake the whole body.
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In spasm of the diaphragm we observe
short distance from the animal.
and flank abrupt shocks that are accompanied by a short, jerky respiration.
The animal is uneasy and anxious, the appetite partly lost, and the pulse quickened.
Treatment We must keep the animal quiet and avoid any excitement. Palpitation genIn spasm of the
erally occurs as a symptom of disease
it i.s necessary, then, to treat the disease.
diaphragm a strict diet is sufficient to cure mild cases. Morphine (in 2 or 3 grain doses, hypo-

be heard

when standing a

in the costal region

—

;

dermically), if necessary, repeated at intervals of three or four hours, is very useful

small doses

may

be given in linseed

Laudanum in

oil.

PEBICAKDITIS
'{Inflammation of the Meinhrmic,

PEKICARDITIS

Causes — Pericarditis
^

I>f

Around

TUB

cold,

JJeart)

in the horse frequently develops as a condition in

of the infectious diseases (influenza, contagious

from rheumatism,

llie

HOR.SE

pneumonia,

etc.);

and wounds from sharp-pointed objects

it

may

(nails,

some
result

broken

ribs, etc.)

Symptoms — When pericarditis develops

pneumonia, the
but soon become quite marked. Palpitation may be present.
The pulse beats are quite rapid and small. If fluid collects around the
heart, the beats are weak.
The body temperature is elevated and the animal docs not eat, is restless, will lie down for only a short time or not at all, and seems to suffer severe pain.
If the disease
continues for some time the horse becomes greatly emaciated. In most cases the disease runs a
very acute course. The prognosis is very unfavorable.
Treatment The animal must have well ventilated, comfortable quarters and must be kept
Heart touics, alteratives, and bitter tonics must be given. Digitalis is the
as quiet as possible.
most useful heart tonic. Febrifu^'cs may be necessary to control the temperature. Mustard
drafts and blisters applied to the walls of the chest, just over the region of the heart, are very
useful in easing the pain and combating the inflammation.
If fluid collects around the heart it
may be necessary to puncture the sac and remove it.

symptoms

as a complication of influenza or

at the beginning are not always recognized,

—

PERICAKDITIS IX CATTLE

Causes — This disease in cattle

is generally due to traumatic causes (injuries
from sharp foreign bodies passing through the walls of the second stomach). Cold,
rheumatism, and pleurisy also cause it.

—

Symptom.s When due to foreign bodies the cardiac symptoms are associated with those
accompanying chronic indigestion The respirations are p;unful, and the animal soon becomes
emaciated. The heart beats are at first strong and palpitating, but later become weak. The body
temperature is high and the heart sounds abnormal. The expression is anxious and the animal
does not lie down. The disease may pursue a long course. The prognosis is unfavorable.
Treatment — It

is

not practical to treat cattle suffering from this disease.

DISEASES OP THE RESPIRATORY TRACT

325

ENDOCARDITIS
(Inflammation of

Cause — This

disease

is

the

Lining Membrane of

the Heart)

generally due to rheumatism or to the after-effects of

influenza.

Symptoms — The
Treatment — This
same

symptoms

between the two

differentiate

so nearly resemble those seen in pericarditis that

it is

hard to

in domestic animals.

The

consists in treating the primary disease.

other treatment

is

along the

lines as in pericarditis.

DISEASES OF THE KESPIRATORY TRACT
Examination of

tlie

Respiratory Organs in Disease— In

the

larger domestic animals examination of the respiratory tract can not be carried out
so completely as in the smaller animals.
fleshy.

If it is restless, or if there is very

This

much

is

especially true if the animal

noise around the stable,

The

interferes with our hearing the respiratory sounds.

ing and watching

tlie

progress of respiratory diseases

is

it

is

greatly

greatest help in diagnos-

auscultation

— application

some part of the respiratory tract and listening to the respiratory
Auscultation can be learned only by examining healthy animals to detersounds.
mine the normal sounds. Respiratory sounds can be heard over the nose, throat,
windpipe, and a small portion of the lungs. Percussion is not so commonly used
of the ear over

in diiignosing respiratory diseases as auscultation.

The former consists in striking
hand or fingers. Sometimes

or tappiug the walls of the chest, sinuses, etc., with the

a hcird, solid body

cussion

is

is

placed on the part and the taps delivered on

over a hollow space or spongy tissue the sound

is

this.

If the per-

drum-like or resonant.

If over a solid body, it is dull, or wanting.

ACUTE CATARRH
{Cold in the Head)

CAT ARK II IX THE HORSE
Catarrh is an inflammation of the mucous membrane lining the nasal cavities and
usually extending to the membrane lining the sinuses of the head.
Sore throat is
very often a complication, the membrane of the pharynx and larynx becoming
inflamed.

Causes — This

disease

other domestic animals.

22

is

much more common

The most common

in the horse than in any of the

causes are exposure to cold and wet
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and standing

Colds are

in a draft.

common during changeable

weather, especially

Horses that are accustomed to warm
stables are very apt to take cold if changed to a cold stable or improperly cared for
Irritation to the mucous membrane from dust or
after being driven or worked.

if

the animal

is

not cared for properly.

smoke may sometimes cause

common

influenza, etc.) are very

The

it.

causes.

diseases

different infectious

(distemper,

In sheep the larva (grub) of the bot-fly

will cause catarrh.

Symptoms — The early stage

accompanied by the general symptoms,
In mild cases the symptoms are not marked. The lining
membrane of the nostrils is at first dry and red. In a few days a discharge appears. This is at
sometimes it is pus-like
first watery, but may become catarrhal, heavy, mucus-like, and turbid
will pass unnoticed

by

of the disease, unless

the owner.

;

membrane of the

lids looks red, and tears
be impaired at first and the animal acts dull. Sometimes fever is present, but this lasts only a short time unless the cold becomes complicated.
When the throat is inflamed, the horse coughs and has some difiiculty in swallowing. It may
breathe heavily. If the throat is manipulated it causes the animal to cough. The disease may
terminate in about a week if the case is mild, or it may become chronic or cause the animal to be
thick-winded. The throat occasionally remains sore for some time and the horse loses flesh.
Tbbatment Colds can be largely prevented if the proper precautions are used. Mild cases
Steaming the animal is useful during the early
require nothing but good care and good quarters.
stages of the disease. Easily digested food, and, if the throat is so sore that the animal can not
A mild liniment may be rubbed on
eat the ordinary feed, soft foods and slops should be given.
the throat and later, if the animal continues to cough, a cantharides blister (1 part powdered cantharides to 8 parts vaseline) may be applied to the throat. The following mixture may be given:
Tincture aconite (6 drams), tincture belladonna (1 ounce), syrup of squills (add enough to fill an
8-ounce bottle); give one tablespoonful three times a day. Chlorate of potassium may be given in
the drinking water. Iodide of potassium in dram doses in the feed three times a day is also useful.
If the animal becomes run down in flesh, bitter tonics are indicated.
In chronic catarrh it
is sometimes necessary to trephine the animal and wash the sinuses with an antisejDtic solution.
The treatment is very much the same in the different species of domestic animals.

The eyes

(purulent).

flow over the cheeks.

are generally affected, the lining

The

appetite

may

—

CATAKRH
Causes — Exposure,

AI>ri>

SORE THROAT IN S^VINE

irritating gases, dust,

and overcrowding in pens and

around straw stacks are common causes.

Symptoms — The

symptoms and different stages of catarrh in pigs are much the same as
Sore throat usually occurs as a secondary disease. The symptoms are as follows: Distressed and noisy breathing; slightly swollen throat; dry, hard cough; diflQCulty in
swallowing fever and loss of appetite. The disease develops rapidly and as a rule terminates
in other animals.

;

favorably in about four days.

TiiEATMBST -— Preventive precautions

are important.

The only treatment necessary

is

good

BROJNX'IIITIS,

HEMORRHAGE FROM THE LUNGS
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BRONCHITIS
Bronchitis

is :in

When

chronic.

inflammation of the bronchial tubes and may be either acute or
it is termed capillary

the smallest bronchial tubes are involved,

Acute bronchitis

bronchitis.

is

especially

common

in the horse, the chronic

form

being unusual.

Causes — During

the changeable seasons of the year this disease is frequently
In general the causes are^ about the same as in other respiratory
diseases.
Cold is the principal cause.
Overheated, poorly ventilated stables, and
irritating vapors and gases are common causes.
It may be associated with some of
the contagious diseases.

encountered.

Sjinptoms — The

disease

comes on very quickly, the fever

The

visible

mucous membranes

respirations rapid.

Frequently

stupid.

we

chills are observed.

we

If

is

high, and the pulse

and

and

acts

arc red, the animal does not eat

place our ear along under the neck or at the side

The
The general sj'mptoms subside in a few daj's, generally in about
a day, but unless the animal is cared for may become complicated. In the horse bronchitis is
not a serious disease, but in other domestic animals is more apt to run a longer course and become

of the chest,

cough

is

can hear the respiratory sounds, which are rough and louder than normal.

at first dry,

complicated.

then moist.

If the causes continue to act the disease

may

then become chronic. In this form
This discharge is more

the secretions are abundant, whitish curdled matter being discharged.

abundant when the horse

is first

usually noticed, the animal

is

—

exercised than at any other time.

weak and

unfit for

Symptoms

work, and runs down in

of broken

wind

are

fiesh quite rapidly.

Tkeatment Good care and comfortable, well- ventilated quarters are all that are necessary
mild cases. The animal must be protected with warm blankets, and, if chilling, it is best to
rub the legs and then bandage them with woolen bandages. A laxative and easily digested diet
should be given. Fumigations with steam every four or five hours are useful in allaying the
inflammation. Liquor ammonia acetate in 2-ounce doses every three hours till the temperature
If the animal coughs
falls to the normal, then three times a day for a few days, is very useful.
and has some difficulty in swallowing, a liniment should be rubbed on the throat and the following mixture given: Tincture aconite (6 drams), tincture belladonna (1 ounce), syrup of squills
(add enough to make 8 ounces) give one tablespoonful three times a day. Animals affected with
in

,

;

should guard against their taking cold, give them
Fluid
The following mixture may be given
extract of gentian (2 ounces). Fowler's solution (6 ounces) mix and give half an ounce in the feed
or as a drench three times a day. Alkalies and strong alteratives may be given.
chronic bronchitis should not be worked.

good nourishing foods, and tonics

if

A\'e

necessary.

:

;

HE3IORRHAGE FROM THE LUNGS
Causes — Pulmonary
ment.

It

may

occur

sick or exliausted.

It

is

is generally due to overexertion and exciteforced to do severe work or exercised when

may accompany

severe pulmonary congestion and pneumonia.

if

hemorrhage

the animal
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Symptoms — The

characteristic symptom is a discharge from the nostrils or mouth of red
The discharge is usually intermittent and may occur in large quantities. The
mucous membranes are generally pale, the animal trembles, looks anxious. Is restless, coughs, and
has
weak pulse and a high fever. Difficult breathing is a prominent symptom. Death may

frothy blood.

a,

occur in a short time.

Treatment — The animal must be kept

The quarters should be comas quiet as possible.
and well ventilated. By using good-judgment in handling the animal serious pulmonary
hemorrhage can be largely avoided. In severe cases treatment is of little use.
fortable

CROUPOUS PNEUMONIA
PNEUMONIA OV THE HORSE

Causes — The
tions.

year.

some respiratory

disease, sucli

much

the same as in other respiratory affecmore common than at any other time of the
causes.
If the animal is already suffering from
conditions as exposure to cold and wet, drafts in the
perspiring freely, washing with cold water, and neg-

causes are very

During the cold weather it
It may be due to contagious

is

suddenly after
lecting the proper protection of clipped horses during cold weather, are very likely
to cause pneumonia.
stable, chilling

Symptoms — When the disease first affects some

other part of the respiratory tract and the

lungs are affected secondarily, the earliest symptoms are confounded with those of the first disease
and will vary according to the severity of the attack. At first we notice chilling, the temperature
of the surface of the body is uneven, and the animal has a high fever. The mucous membranes
are reddened, the nostrils dilated, the respirations quickened

appetite diminished, and the pulse accelerated.

and

the expired air hot, the
animal cough, and generally a

difficult,

We may hear the

rusty discharge accumulates around the margins of the nostrils. The horse is inclined to be constipated and remains standing. If it lies down at all it is on the diseased side.
In severe cases the

expression

is

anxious, the respirations labored, the general

stands with elbows turned out and the front feet spread apart.

and unless

it

terminates fatally in the

and

first stages,

symptoms aggravated and the horse
The course of pneumonia is typical,

the periods of congestion, hepatization (con-

resolution will generally follow each other in a regular

manner. Auscultation and
percussion are valuable aids in diagnosing and watching the progress of the disease. During the
period of congestion, which lasts about one day, one can hear sounds in the diseased lung tissue.
solidation),

Consolidation follows, the lung tissue becoming red or reddish-gray in color, and dense, like liver.
In the latter stage of the hepatization the dissolution and absorption of the matter in the air cells
begins.
In this period, which lasts several days, the respiratory sounds are suppressed. In the
last period, resolution, the exudates undergo liquefaction and are absorbed or expelled with coughing.
The disease is at its height, as a rule, in a little less than a week, but the convalescent period
may extend over several weeks. In subacute cases the symptoms are mild and may terminate
favorably in a short time. In serious cases death by asphyxia occurs. In some cases abscesses
may form in the lung tissue. The disease may be the cause of broken wind.

PNEUMONIA, PLEURISY
Treatmeht — Good

A comfortable, well
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quarters and careful nursing are highly important in treating pneumonia.

and clean box stall, free from drafts, should be provided. As the
animal can use only a limited portion of the lungs, the air that he breathes should be pure. The
droppings and wet bedding should be removed from the stall several times a day
The body of
the horse during cold weather should be well protected with woolen blankets and the limbs banlaxative, easily digested diet should be given.
Such measures, if taken early in the
daged.
disease, may greatly modify it.
In the early stage, when the animal is chilling, alcoholic stimulants and quinine can be given.
In cases where the temperature runs high the following febrifuge
may be given Acetanilid (11 ounces), quinine sulphate (1 ounce), bicarbonate of soda (1 ounce),
and powdered nux vomica (i ounce); mix and divide into eight powders give one powder every
In mild cases liquor ammonia acetate may be given, and when the heart
three or four hours.
In most cases mustard paste rubbed into the hair and covered with oil
action is weak, digitalis.
Ground mustard ( about 1 pound ) is mixed with
cloth or brown paper will give material relief.
enough warm water to form a paste and applied to the walls of the chest. In about half an hour
it must be thoroughly washed off with hot water and a mild stimulating liniment applied to the
This should be repeated as often as necessary. In the latter convalescent stage iodide of
skin.
potassium and bitter tonics should be given.
ventilated,

A

:

;

Causes — This

is

not a

PNEUMONIA IX CATTLE
common disease in cattle.

It

may

follow other respira-

The causes are very much the same as in the horse. Traumatic
pneumonia may result from the food entering the trachea, as it sometimes does in
tory diseases.

paralytic diseases.

Symptoms — The
as in the horse.

disease

The mouth

is

is

usually subacute.

The

general

symptoms

are

much

the

same

often dry and the tongue protruded to facilitate breathing.

In mild cases it often lies down.
The treatment does not differ much from that used in the horse.
pound) may be given in the early stage of the disease, and repeated

In

severe cases the animal usually remains standing.

of

Treatment —
Epsom salts (1

A
if

cathartic

the animal

becomes constipated.

PLEURISY
(Inflammation of

the Pleura)

—

Causes Pleurisy is more common in the horse than in any of the other
domestic animals. The causes are the same as in pneumonia. In many cases it is
due to exposure and cold (rheumatismal form). It frequently develops as a complication of pneumonia.

Symptoms —

Pleurisy generally starts with chills. The body temperature is quite high;
the pulse accelerated and the respirations quick, labored, and abdominal, the abdominal muscles
forming a ridge along the lower ends of the ribs. The animal does not stand still as in pneu-

monia, but changes its position occasionally, its movements in many cases being accompanied by
a grunt. Pressure on the walls of the chest causes pain and the animal rarely lies down. The
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impaired or absent and the patient is weak. By
In a day or two effusion takes place in the pleural
If the
cavities and the pain is greatly relieved, but this relief is only temporary in most cases.
fluid collects in large quantities there is pressure on the heart and lungs, the pulse is weak, the
Dropsical swellings are
respirations labored, and the countenance has a haggard appearance.
noticed, beneath the breast and abdomen and there is an absence of respiratory sounds over the,

cough

is

short and painful.

auscultation

we

The

appetite

is

recognize friction sounds.

lower region of the chest; instead a splashing gurgling sound may be heard. Suffocation may
take place the animal moves unsteadily, and finally dies. In favorable cases improvement begins
in from four days to a week, the appetite returning, the effusion gradually disappearing, and the
respirations becoming normal. Convalescence takes place very slowly. In severe cases the animal
may continue weak and may have defective wind.Treatment As in pneumonia, careful nursing and good quarters are important in the treatment of pleurisy. Mustard drafts should be applied to the walls of the chest and febrifuges given
;

—

"When the effusion occurs

to reduce the fever.

in the chest cavity

we

should give drugs that will

stimulate the action of the heart and help in getting rid of the effusion.

Such drugs

as iodide of

potassium, or acetate of potassium in combination with digitalis, are especially valuable for this
purpose. Nitrate of potassium can be given in the drinking water.

DISEASES OF THE NERVOUS SYSTEM
CONGESTION AND ANEMIA OF THE BRAIN
Causes — Congestion

of the brain

of tlie other domestic animals.

come engorged with

blood.

overfed and receive too

It

little

In

tliis

may be

is

more frequent

in the horse than in any

disease the blood-vessels of the brain beeither active or passive.

exercise are predisposed to

it.

It

Horses that are
may be due to

changing stables, shipping in poorly ventilated cars, poorly ventilated stables, improper feeding and foods hard to digest, excitement and excessive exertion.
Congestion may occur in some of the contagious diseases and is sometimes caused by
Extremely fat animals having short, thick necks are said
organic heart troubles.
to be predisposed to it.
Passive congestion of the brain may be due to a narrow
collar pressing on the jugular vein and obstructing the flow of blood from the brain.
Pressure on the jugular vein from other causes may cause the same condition.
Anemia of the brain is due to an insufficient amount of blood in the brain and
is caused by abundant hemorrhage, obstruction of blood going to the brain, and
cardiac weakness.

Symptoms — The
slowly.

The

congestion in most cases comes on very suddenly, in others it develops
manifest itself as soon as the animal is moved out of the stall, or it may
feeding. In the latter case, the horse stops suddenly, becomes restless, and later

disease

come on while it is
quite violent.
The

may

pulse

is

quick and hard, the animal

is

nervous, respirations hurried, and eyes

"

INFLAMMATION OP THE BEAIN
staring.

It braces itself, raves, or staggers

and. pass into a comatose condition.

and falls.
Death may occur

It

may

regain

its
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feet or

in a very short time.

have convulsions
will sometimes

We

find the animal

with its fore feet in the manger, or pressing the head hard against objects.
Grinding the teeth neighing, and shaking the head are some of the other symptoms that may be
seen in this disease. Cattle leave the feed suddenly, are restless and excited, bellow, rotate the
eyes in their sockets, butt the head against objects, and, if they fall, have convulsions. Coma is
manifested by the animal becoming sleepy, stupid, not eating, without expression in the face,
taking unusual positions, and staggering in its gait. It may take a recumbent position and appear
as if dead.
In cerebral anemia the gait is staggering and the pulse weak. The same symptoms
as described in congestion may be manifested.
In some cases congestion of the brain leads to an
inflammation of the organ. Apoplexy due to rupture of capillaries may occur, or it may lead to
vertigo or " staggers.

—

Tkeatment Preventive treatment is very important in this disease. Bleeding at the beginning will give good results. Cold applications to the head also are useful. A cathartic of linseed
oil should be given.
In anemia we must give stimulants. Recovery from the attack should be
followed for at least a few days by a careful diet and rest.

INFLAMMATION OF THE BRAIN AND

ITS

MEMBRANES

(Kncephalitis)

—

Causes These are very much the same as in congestion of the brain.
Unhygienic conditions, as unsanitary and poorly ventilated stables, are common
causes.
It is more common in tlie spring and fall than at any other time of the
year.
It is sometimes seen in acute infectious diseases.
Feeding too rich or constijiating a diet, overfeeding, changes in diet, changes in climate, high temperature,
excessive exertion, excitement, and injuries to the head may cause it.
Syinptoins — The symptoms vary

way are the
The animal is
extremelj' nervous at first, is very sensitive to sounds, and the eyes are staring. The pupil of the
eye is dilated, the pulse quick and hard, and the respirations more rapid than normal. The body
temperature is elevated. In some cases the attack comes on so quickly that these symptoms are
not noticed. The gait is uncertain, the animal does violence to itself and goes through uncontrolin different individuals, but in a general

same, and at the beginning similar to those seen in congestion of the brain.

lable

movements.

Recover}-

may

take place gradually, or a partial paralysis

may

follow.

Some-

times the animal becomes comatose. The disease may run a course of a week or more to a fatal
termination, or death may be very sudden. The prognosis is very unfavorable.

Excitement

is

the most prominent

symptom

in cattle.

They

bellow, eyes are prominent, they

tremble, shake the head, butt with the horu.s, climb into mangc-r, and run against objects.

Saliva

The disease will very often pursue a very rapid course. The patient
may live for several days and show the usual symptoms of inflammation of the brain. The prognosis in cattle is even more unfavorable than in horses.
Treatment The preventive treatment is the same as in congestion of the brain. When the
animal becomes diseased it must have quiet, well- ventilated quarters and be made as comfortable
dribbles

from the mouth.

—
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as possible.

If partly paralyzed slings

can be used to good advantage.

If violent

we should

try

The
useful during the early stages.
following ball miiy be given to the horse
Powdered aloes (6 drams), powdered ginger (1 dram),
and extract of belladonna (i dram). t:altle should receive full doses of Glauber's salts. If necessary
a cathartic should be given often enough to keep the bowels open. The diet should be light and
Blisters may be applied along the side of the neck and to the poll of the head.
easily digested.
to prevent its injuring ilsclf.

Bleeding,

iis

in congestion,

is

:

Large doses of

weather is cold the animal must be protected and made comfortable.
powdered nux vomica Or strychnine should be given if paralysis is present.

-If the

CEBEBRO-SPINAL, MENINGITIS
IX

THE HORSE

Spasm of the neck, as this disease is sometimes called, is an iuflammation of the
membranes covoriug tlie brain and the anterior part of tlie spinal cord. It is more
common in horses and sheep than in any of the other domostic animals and may
occur in isohtted cases, but usually as an enzootic disease in a certain stable or

couutry

district.

Causes — This

disease has been attributed to a variety of different causes.
Poorly ventilated, unsanitary stables, impure food and water, and undrained lands
are said to cause it.
As in human pathology, the cause is said to be a specilic one
and the history of many outbreaks seems to point to this as a fact.

Symptoms — In

its

acute and rapidly fatal form

The animal

it is

ditficult to

distinguish this disease from

weak, staggers, swallows with difficulty, saliva
dribbles from the mouth and there are twitching and cramps of the different sets of muscles. The
animal is soon unable to stand, and becomes violent and delirious. The temperature may be high
When the symptoms come on gradually we
in some cases and the pulse small and iieeek'rated.
notice a weakness or parti.al paralysis of the different sets of muscles.
The animal is unable to
switch its tail, becomes sleepy or comatose, snores, is delirious, and has cramps of the muscles of
the neck and jaw. Sometimes death takes place without the development of violent symptoms,
the animal passing into a deep sleep. The duration of the disease is from one to fifteen days.
The
prognosis is very unfavorable.
Tkeat.ment If the disease appears as an enzootic in a stable, the animals should be removed
to other quarters and the stable cleaned and disinfected.
If in an unsanitary condition, this should
be remedied. A change in the food and water supply is to be reeomniended. Treatment is seldom
followed by success. The medicinal treatment is similar to that used in inllammation of the brain.
iuflammation of the brain.

is

at first

—

CEREBRO-SPIN.VL MKXlNlilTlS IN SHEEP

The symptoms

are generally acute. The sheep are very sensitive weak saliva
from the mouth; tlicy fall to the ground; the shoulders are bout upward
and backward they grind the teeth, and have spasms and convulsions. Death may
dribbles

;

;

;

ECZEMATOUS DISEASES

In mild cases the disease may persist for a few weeks.

take place in a short time.

The prognosis

is
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unfavorable.

IJfFLAM^IATION OF THE SPIRAL CORD
(ilyditis

Causes — Blows and

AND

ITS

COVERINGS

and Spinal Meningitis)

injuries to the back, fracture of the spine, exhaustion,

and exposure are common causes. It may occur in such diseases as blood poisoning,
influenza, and rheumatism.
Symptoms — The disease may be ushered in with a chill and the temperature may be
higher than normal. The gait is stiff and back rigid the animal may stagger, fall, and become
;

wholly paralyzed. The animal seems to suffer pain and is sometimes extremely sensitive.
Small animals drag their hind parts, large animals are very often unable to stand at all and
remain in a recumbent position. The disease is generally chronic, and the animal loses control of
its hind parts.
Tkeatmext The animal should be given comfortable quarters and kept as free from excitement as possible. If it will eat, easily digested food should be given. If constipated a cathartic
must be administered. Cold applications along the spine are recommended. The paralysis can
be combated with nux vomica or strychnine. Chronic cases should be destroyed.
partially or

—

ECZE3IATOUS DISEASES
PRICKLY HEAT
(Heat Pimples,

Summer

Eruption)

Tbis is an eruption of the skin and occurs in nearly
generally during the warm weather.

Causes — Young and

all

domestic animals, and

thin-skinned animals at the time of shedding are espe-

Local irritation to the skin from sweat, harness,
Heating food, high feeding, and diseases of the
Heat pimples sometimes occur during the
digestive tract are the internal causes.

ciallv predisiDosed to this affection.

and

dirt is the

common

cause.

course of strangles.

Symptoms — Eniption

and shoulders, but

is

usually limited to the region of the neck, withers, back, thighs,

may invade most of the surface of the body. At the beginning the little
may be found by passing the hand over the surface of the skin. The papule

it

elevations or papules

become confluent and cover quite an
Scabs or crusts form and
adhere to the hair, and then drop out, cariying the hair along with them. Spots denuded of hair
then remain. If the inflammation has not been severe this is replaced with hair of the same color.
vary in size and

area of the skin.

may be

as large as a pea.

In some cases

They soon dry and harden and

thej-

the hair becomes erect.

sometimes accompanied by a severe itching.
to high feeding or overheating food the diet should be corrected.
Diseases of the digestive tract should be treated, and if the papules occiu- in poorly cared for horses
It is

Treatment — When due

ECZEMATOUS DISEASES
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they should be given shelter, a good diet, and groomed every day. As an alterative, Fovpler's
may be given in teaspoonful or tablespoonful doses in the horse's feed
three times a day. Two or three veeoks is generally a long enough period to give it. Horses in
high condition should be given two or three doses of Glaul)er's salts (i pound at a dose) at intervals
solution (liquor arsenitis)

Unthrifty animals should be given bitter tonics and the skin thoroughly
This should Ije repeated if

of three or four days.

washed with a 2 per cent water solution of a creolin preparation.
nece.ssary.

URTICARIA

an orniotion of flattened, well-defined nodules, or eleviitions in the skin,
caused by an infiltration of the (leei)er layers of the skin with fluid from the capilTil is is

laries.

Causes — Urticaria

is

more common

in the spring

and

fall

than at any other

time of the year and is frequently seen in fat, plethoric animals or those that are
rapidly gaining in flesh. Sudden changes in the weatlier or food and abrupt chilling
of the skin may cause it. It may occur in animals having digestive troubles. Irritation to the skin from the bites of insects will cause it. Urticaria is not attended as
a rule by any

marked symptoms.

—

Treatjient
This consists in giving a cathartic of powdered
week or more with artificial Carlsbad salts in the feed.

aloes or Glauber's salts, following

this for a

SCRATCHES ON THE HORSE
(Cracked lied)

This is an eczema of the flexor surfaces of the limbs
the back part of the pasterns, in the hollow of the heel.

Causes — The
the limbs

cold, snow,

may

Symptoins— At

its

most common seat

causes are overfeeding, dirty stables, irritation

manure, wind, dust,
filling of

;

cause

and freezing mud.

Any

from

is

urine,

condition leading to the

it.

and tender and the animal may go lame. The
and the skin becomes thick and rigid.
In some cases portions of the skin become gangrenous and drop off. Some animals are predisfirst

the part

is

hot, swollen,

part soon becomes moist, eratks from across

its

surface,

posed to scratches.

Tkeat.ment— The

possible, to remove the cause.
In overfed animals it is well
and feed a laxative, easily digested diet. It is best in the mathe animal.
The part must be kept as clean as possilile. The following
first

step

is, if

to give a cathartic ((ilauber',s salts)

jority of cases to rest

lotion

may be

water

(:!()

tills

may

applied to the part twice a day; Sulphate of zinc (I part), acetate of lead (1 part),
following ointment may be useii O.vide of zinc (1 iiart), vaseline (8 parts);
applied once or twice a day. Cases that do not respond to this treatment may be

parts), or, the
lie

washed with a

may

:

1 to 1,000 water solution of eorrosivc .sublimate once a day, and a flaxseed
poultice
be applied every evening, until improvement liegins.

DISEASES OP THE LOCOMOTOR ORGANS
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THE IIOKSE

This disease affects the extremities of horses and is due to a. parasitic fungus.
distinguish it from scratches by the disagreeable odor, the discharge, and
the formation of thick folds and crevices in the skin, and red, raw granulation
("grapes").
It is generally due to filthy stables and is treated by washing the
parts with a strong water solution of creolin or other antiseptic.
When hot and
tender a poultice may be applied. It is necessary to clean and disinfect the floors of

One can

the stable.

DISEASES OF THE LOCOMOTOR ORGANS
MUSCULAR RHEUMATISM

—

Causes This disease is more common in the horse than in any of the other
domestic animals.
Cold seems to be the exciting cause. It may be caused by cold,
damp,
yards

weather drafts in the stable cojd, damp stables
sudden chilling when the animal is heated, and allowing

chilly

;

;

;

blanketing in cold weather.

A

first

;

it

damp

pastures or

to staud without

attack always predisposes an animal to a

second.

Symptoms — The

disease

is

usually local in the horse.

In ruminants

it

may be

generalized.

and back. The disease may
When generalized the animal moves about and gets up with great
shift from one part to another.
In these cases general symptoms are
difBculty, and the affected muscles are sore and sensitive.
present.
When the rheumatism is located in the muscles of the shoulder the limbs are not moved
When the
freely, there is a tendency to step short "with the lame member and to drag the toe.
muscles of the back are affected there is great difficulty in getting up and down and cattle frequently take the recumbent position. In ruminants it is usually complicated with the articular
form. In localized rheumatism the prognosis is favorable. In order to prevent its recurrence the
exciting causes must be removed.
Treatment When the disease is localized the principal treatment is rubbing the part for
several minutes with the hand every day and the application of some mild liniment. The follow-

The

regions most

commonly

affected are the muscles of the shoulder

—

may be used Spirits of camphor (10 parts), turpentine (2 parts). The following
Salicylate of soda (2 ounces), fluid extract of gentian (1 ounce),
be used internally
and water (enough to make an 8-ounce mixture); half an ounce can be given three times a day to
horses and cattle. A febrifuge should also be given in the generalized form. Warm, comfortable
quarters must be provided and the animal should not be driven or worked until the lameness is

ing liniment
mi.xture

gone.

may

;

;

ARTICULAR RHEUMATISM

Causes — Cold and dampness
as in muscular rheumatism.
natui'e.

seem

to be the predisposing factors in this as well

It is very probable that the cause is of

an infectious
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Symptoms — Articular

rheumatiem is a common form in cattle. It appears very abruptly
symptoms. One or more of the articulations of the extremand is accompanied by
The animal is lame, or stifl, feverish, and in
ities becomes greatly enlarged in a very short time.
certain general

Where several of the articulations are involved the disease may last for several
months, the animal becoming badly emaciated. Sometimes the lameness disappears, but the
enlargement is permanent. The prognosis is very unfavorable.
Treatment This is similar to that used in the muscular form. Blisters may be applied to
severe pain.

—

the enlarged joints.

AZOTURIA
{Monday Morning Disease)

Azoturia occurs solely in solipeds and is especially common at certain seasons of
In work aniPlethoric horses and mules seem to be predisposed to it.
the year.
mals it usually follows a short rest. It rarely occurs when the animal is running
in the pasture or while standing in the stall.
Causes Some investigators attribute the disease to irritation of the muscles

—

from cold, and classify it among rheumatismal diseases. The cause advanced by
most American veterinarians is an excess of proteid matter in the system, due to
feeding the animal a strong ration during rest follov/ing a period of regular work.
When suddenly put to work, this material, along with poisonous substances from
the portal circulation,

Symptoms — "When

is

thrown onto the system.

the animal

is

put to work

it is

suddenly it begins
around toward
down and be unable to get

usually full of

life

;

to lag, goes lame, usually in the hind limbs, trembles, breaks out in a sweat, looks

the flanks, staggers, knuckles over in the hind pasterns, and may fall
The expression is anxious and the animal shows evidence of suffering severe pain.
up.

symptoms may become manifest when the horse is
in the pasture. The muscles of the fore quarters

first

led out of his

stall,

or

when

first

The

turned

are sometimes affected, but it is usually the
heavy muscles of the hind quarters that are involved. The respirations and pulse are quickened
and the afEected muscles are hard, sensitive, and swollen. If the animal goes down it may be
quite restless and have spasms. The urine is dark or coffee-colored. In most cases it is necessary
The paralytic symptoms may continue for
to remove the urine, as' the animal is unable to pass it.
several days and the animal be quite violent. In this class of cases the prognosis is not favorable.
In the mild form, paralytic symptoms are not manifested and recovery takes place in a very short
time. Atrophy of the affected muscles may follow. One attack predisposes the animal to a second.

Treatment — The

curative treatment of azoturia

is

frequently unsatisfactory.

ventive treatment will give better results than the medicinal.

At

The prewhen

the seasons of the year

being worked steadily, if rested, the ration must be reduced. Horses should have
and be watered regularly. As soon as the first symptoms of the disease
become manifest, we must stop working the animal, blanket it if necessary, and allow it to stand
until it is in fit condition to go to the stable.
This precaution will often prevent the disease
from becoming serious. Plenty of bedding and a good box stall are best for the sick aitimal,
the animal

is

access to plenty of salt

;

AZOTURIA, FOUNDER
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unable to get up. If the urine has not been passed it must be removed, and if the
it should be given a sedative
fluid extract of gelsemium (2 to 4 drams) may be
given every few hours if necessary. Nitrate of potassium (i ounce) may be given in a ball or in
the drinking water three times a day.
The animal should be encouraged to drink plenty of water.
To physic it, raw linseed oil may be given. If the horse will eat, it must be fed nothing but bran
especially

horse

is

if

violent

;

mashes for a few days
The paralytic symptoms must be combated with tincture nux vomica
Unless the patient can stand
(3 drams) three times a day, or strychnine, given hypodermically.
fairly well, it is useless to keep it in slings. We must make the patient as comfortable as possible,
keep the bed dry and turn it over two or three times a day. Azoturia patients often require very
careful nursing.

FOUNDER
{Laminitis)

an inflammation of the sensitive and very vascular laminaB of the
This structure lies within the horny walls of the foot; when the laminae
foot.
become inflamed the walls do not yield to the swelling and, hence, cause severe
pressure on these very sensitive tissues.
Causes Laminitis may be due to various causes. The most common are:
Overfeeding, feeding grain and allowing the horse to drink large quantities of
water when in an overheated condition; heavy foods as wheat, rye, etc., especially
chilling of the body by cold winds
if animal is not accustomed to it
overexertion,
and exhaustion. Laminitis may be associated with other diseases, as colic, influenza,
rheumatism, or pneumonia.
Laminitis

is

—

;

;

Symptoms— The disease appears suddenly, usually in the front feet, rarely in all four feet.
The pain is generally severe and the animal will try to avoid throwing weight on the affected
feet.
To avoid doing this, the front limbs are thrust well forward, moved very rapidly, and the
hind limbs placed well under the body and most of the weight thrown on them. The animal may
refuse to stand on his feet at

all,

or frequently they remain standing nearly

all

the time in order

by lying down and getting up again. The general symptoms are rapid,
hard pulse, accelerated respirations, high body temperature and loss of appetite. The afEected feet
In mild cases the sensitive condition of the feet and
are hot, dry, and very sensitive to pressure.
the peculiarity of the gait, which is especially noticed when the animal is first moved or when
turned, are about the only symptoms manifested. With the proper attention the disease usually
terminates favorably in from four days to a week. When the inflammation becomes chronic, which
it sometimes does, changes may occur in the shape and in the nutrition to the foot and the animal
goes lame. One attack of laminitis will predispose the animal to a second.
Treatment The preventive treatment consists in avoiding conditions that may cause the
disease.
If the horse should become affected, it must have a comfortable stall, free from drafts,
and deeply bedded with straw. In cold weather the body should be covered with heavy blankets
to avoid the pain caused

—

in

warm weather

protected from

a light stable blanket

flies,

and kept

is sufiScient

as quiet as possible.

;

the stall should be darkened, the animal

It is best to

remove the

shoes.

Large flaxseed
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may be applicil to the feet and renewed once or twice a day. Nitrate of potassium may
be given in from 3 to 4 ounce doses three times a day in a ball or drench. Hot or cold water
fomentations are sometimes preferred to poultices if used they must be kept up continually until
the inflammation subsides.
In mild cases, standing the animal in a running stream will stop the
intlammation. When convalescence begins the shoes should be replaced. Iodide of potassium (in
dram or 2- dram dose's) in the feed is useful in this stage, A light diet should be given, a blister
poultices

;

applied to the coronet, and in a few days the animal
cases the feet

may need

In shoeing

careful attention.

may

it is

In chronic

be turned out to pasture.

best to raise the heel and slightly shorten

the toe.

INFECTIOUS DISEASES OF DOMESTIC ANIMALS
STRANGLES
(Colt IJisliniiiier)

Stnuigles

is

nil

acute infectious disease associated with a catarrhal (<)iidition

of the air passages and supi^uration of the lymphatic ghinds in the I'of^nou of the

throat.

It is

immunity

most common in young horses,

as

one attack confers considerable

for the future.

Causes — The

germ, the infection taking place by bringing

specific cause is a

a susceptible animal in contact with the diseased one, or allowing

same pasture or
it will

When

stable.

it

to

run in the

once introduced into a stable of horses,
The predisposing causes are cold and sudden

the disease

alfect every susceptible auiuial.

is

changes in tlie weather for this reason the disease is more common during the cold,
changeable seasons than at any other time in the year. The period of incubation
(tlie time between the exposure and the development of the first symptoms) is from
;

four to eight days.

Symptoms — At
degrees and the appetite

the beginning of the attack the
is

partially lost.

body temperature is elevated several
The respirations and pulse may be accelerated and the
mucous membranes are at first red and dry the animal

animal appears quite stupid. The nasal
sneezes and fi'equently coughs. The secretory stage soon begins, the secretions are first watery,
but become heavy, purulent, and abundant, especially in young horses. The glands in the region
of the jaw become hot, swollen, and painful the animal may be unable to eat and the respirations
are dilficult.
In a few days the abscesses that form will break, sometimes on the inside of the
;

;

throat,

and the symptoms may then become

easier

and the temperature

may

again

rise.

other abscesses form the temperature

The

disease

about normal. If
be accompanied by an

fall to

may

eruption of nodules or vesicles on the skin. In old horses the symptoms are generally mild. In
severe cases abscesses may form in different parts of the body and the animal becomes weak and
emaciated and finally dies.

Trbat.ment

—

The disease will run a definite course and can not be abated. A comfortable
nourishing feed, and good care constitute the principal part of the treatment. When the
abscesses nial\ire they must be opened and the cavity washed out with some antiseptic
solution.
stall,
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Steaming the animal will modify the inflammation of the mucous membranes. If the abscesses
are tardy iu forming or the glands remain thickened, a blistering ointment (powdered Ciuilliarides
1 part, vaseline 8 parts)

may

be applied to the region.

If necessary, bitter tonics

We

or artificial Carlsbad salts given in the feed.
animals to the disease.
istered,

may

be admin-

should avoid exposing susceptible

INFLUENZA
{Pink-eye, Catairhal

Mnr)

INFLUENZA IX THE HORSE
This is a well-known infections disease of tlie horse, and generally rages as an
epidemic in certain years.
One of the most serious epidemics in this country was
in the early part of the 70's,

The

last

when the

disease received the

epidemic in this country was in 1900.

The

disease

name
is

of ''pink-eye."

present at

all

times

in the horse centers of the country.

Causes — The

is a specific one, but the exact nature of
an epidemic appears in a country it is first present
in the large cities, whence it is scattered to the outlying districts.
The germs are
present in the breath, nasal secretions, and the excreta.
Close proximity to an
affected animal is not necessary in spreading the disease, as it may be carried by
the harness, blankets, etc., or by the air.
The predisposing causes are cold,
exposure, and changes in climate.
The interval between exposure to the disease
and its development is from four days to a week.

the

germ

cause of the disease

not known.

is

When

Symptoms — At the beginning of the disease the temperature is high, the appetite is partially
is greatly depressed.
The horse holds his head down and acts
In different epidemics certain organs are more likely to be involved than others, so that

or entirely lost and the animal
sleepy.

the symptoms may differ. The respiratory mucous membranes are generally affected by a catarrhal
inflammation, the respirations are quickened, and the animal coughs. The submaxillary glands

may become
The

swollen and the influenza be complicated by a pneumonia, pleurisj^ or bronchitis.

eyes are frequently affected, the lids are swollen, hot, and painful and are kept closed.

secretions are at first watery,

but may become purulent and the cornea and deeper

The

tissues of the

eye become inflamed. The digestive tract is commonly affected, the animal j'awns, the lining
membrane of the mouth is hot and dry. At the beginning colicky pains are sometimes present.
The animal is sometimes constipated or may have a diarrhea.. The legs and sheath usually become
swollen or fiUed, this disappearing

when

the animal begins to improve.

Complications frequently

occur in influenza. The death rate is higher at the beginning of an epidemic than at the close.
But a small proportion of the cases will prove fatal.
Treatment When the disease is present in a locality we should avoid exposing susceptible

—

Horses that are bought in the market should be kept apart from the other horses
for a week or two. When influenza is present in a stable the stalls, mangers, floors, and walls
should be cleaned and disinfected. The treatment required for sick animals is largely good
animals to

it.

)
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nursing and care. A comfortable, clean, and well ventilated stall should be provided and the
animal fed a laxative and easily digested diet. If the eyes are afEected the stall must be darkened

and the following lotion injected into the eye
Zinc sulphate (8 grains), boric acid (12 grains),
and distilled water (3 ounces). In most cases this is all the treatment required. If the stable is
cold the horse must be well blanketed and bandages rolled on the limbs as high as the knees.
In the catarrhal form inhalation of steam is very beneficial. Stimulants are indicated when the
animal is greatly depressed. We may be able, by careful nursing at the beginning, to shorten
the course of the disease. Colicky symptoms can be treated with tincture of opium (from 2 to
4 drams in a little linseed oil every three or four hours). If the horse is constipated a cathartic of
linseed oil (1 pint) can be given.
Complications are common even in mild cases.
.

IXFLUENZA IN CATTLE
This disease resembles influenza in the horse and is apparently due to a specific
cause.
It generally occurs during the cold, changeable seasons and in cattle that
are not provided with proper shelter.
It usually afEects several cattle in the herd
and in a considerable proportion of cases proves fatal.

Symptoms — The
perature
is

is

a falling

respiratory passages are primarily aflfected.

high, the animal
off in

At the beginning the tem-

depressed and ceases to eat or ruminate. In milch cows there
We may frequently hear the animal grinding its teeth. Complica-

is

the milk.

common and if the disease
emaciated. It may terminate fatally
tions are

continues for several weeks the animal becomes weak and
few days by becoming complicated with congestion of

in a

the brain.

Treatment — Prevention
for the herd

and

is

the principal treatment and consists in providing good quarters

Inhalations of steam are useful in helping to allay the
inflammation in the respiratory membranes. Mild liniments should be applied to the throat. The
following mixture may be given
Tincture of aconite (i ounce), tincture of belladonna (4 ounces),
isolating the sick animals.

:

and water (enough to make an 8-ounce mixture) half an ounce
When the animal becomes weak, stimulants may be given.
,

may

be given three times a day.

LOCKJAW
(

Tetanus

This is an infections disease and is caused by a small club-shaped germ. This
organism is very common in some localities and is present in the soil, dust, and
stable litter.
This disease occurs in all domestic animals excepting the dog, and
is more common in warm than in cold countries.

Causes— The disease is due to the germs entering the body by way of a
wound, generally a punctured wound, as the conditions here are very favorable for
its development.
In some cases the wound is so small that it is not noticed and
the symptoms may manifest themselves after the wound has healed.
Infection
may take place through some wound in the mucous membrane lining the digestive

LOCKJAW, HLOOD POISONING
tract.

It

may

follow a surgical operation.

The period

of incubation varies

341
from

a few days to a few weeks.

Symptoms — The first symptom

observed

tlie muscles.
Those of the necli,
on with the fingers feel hard and rigid. In
movement than normal, the head is held higher than usual and the
ears are stiff or pricked, the nostrils dilated, the lips rigid or drawn back, the eyes retracted, and
the third eyelid protrudes over a portion of it.
The tail is slightly elevated. In most cases the
muscles of mastication and swallowing are involved and the animal is unable to open its mouth
and swallows with difficulty. It is usually very nervous and sensitive to noises. The gait is stiff
and it stands with the limbs spread out so as to increase the base of support. Constipation usually
occurs and the abdomen is tucked up. When the disease is about to terminate fatally the animal
falls down, the pulse is quick and small, it breathes with difficulty, sweats profusely, the body
temperature may be elevated, it struggles and has spasms. The disease may take on a subacute
form with the symptoms mild. When the diet is not looked after carefully colic, may occur as a

back, and, loins are affected at
breathing the ribs show less

first,

and when

is

a stiffness of

pressc^d

When recovery begins the muscles gradually relax. The course of the disease
In the acute form it may terminate fatally in from one to three days. In the subacute
form it may last several weeks. In sheep the disease is very acute.
Treatment The preventive treatment consists in the careful disinfection of wounds,
especially punctured wounds, and observing the proper antiseptic precautions in the various surgical operations.
In countries where tetanus is a common disease as a result of wounds, tetanus
antitoxine should be used as a preventive.
The sick animal should have a comfortable box stall
where it may be least annoyed by the noises about the stable. If the animal can eat, easily
digested food should be given and but little roughage allowed. If the jaws are set, gruels can
sometimes be given. A fresh pail of water must be left in the stall. We must avoid, so far as
One may give bromide of potassium (1 dram every
possible, annoying the animal with drenches.
three or four hours), or chloral hydrate (3 drams every three hours) in the drinking water or feed.
Fluid extract of gelsemium or cannabis indica may be given in half ounce doses three times a day.
Hypodermic injections of a water solution of carbolic acid may also be used. Tetanus antitoxine
complication.
will vary.

—

is

sometimes used as a curative agent.

BLOOD POISONING
(Pycemia mid Septieamiia)

In surgery, simple septicaemia and pygemia are called blood poisoning. This
an infectious disease and may be due to several different kinds of organisms
that gain entrance to the system by way of an extensive or badly cared for wound.
The germs of pysemia may, if conditions are favorable, give rise to abscesses in
different parts of the body.
In septicaemia the pathological symptoms may be
due to the poisons elaborated by the germs. In most cases the two diseases exist
is

together.

Symptoms — The
23

body temperature

is

high, the animal acts stupid and sleepy and does
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not

The

eat.

pulse

small and weak. Marked nervous disturbances may be present. The
doughy swellings and the wound may slough considerably and have a

may be

local lesions arc extensive

characteristic disagreeable, sweetish odor.

The blood

lame.

is

of the disease the swelling

may

on the extremities the animal is very
and changes in color. Toward the latter stage

If the injury is

thin, coagulates imperfectly

disappear quite rapidly.

Fatalities are

much more

frequent some

years than others.

Treatment — Preventive

treatment consists in thoroughly cleaiising and disinfecting all
wound is lower than its mouth), making an opening
at the lowest point in order that the secretions from the cut surfaces may have an opportunity to
Salicylate of
escape. It is usually best not to close extensive lacerated wounds with sutures.
soda or quinine may be given (in 1 or 3-dram doses) three times a day. Calomel may be given (in

wounds

dram

and,

if

necessary

(if

the bottom of the

doses) once a day.

BLACK LEG
{Symptomatic Anthrax)

This is a rapidly fatal, infectious disease of young cattle, and is characterized
by external swellings that give a crackling sound when pressed on with the fingers.
The most common age at which young cattle are affected is around six months.
One attack
Cattle are seldom affected after they reach the age of four years.
confers

immunity

to the animal.

Cause — Black

leg is caused by a specific germ, rod-shaped and called a
has the power of forming spores which enable it to withstand any
It is especially
ordinary condition, and therefore prolong the life of the germ.
common on lowlands or in seasons that are warm and moist. When the disease
once develops among the cattle grazing in a pasture it is apt to again develop in
The germ enters the body by way
following years if the season is a favorable one.

bacillus.

of a

It

wound

in the skin or the

mucous membrane of the mouth
is from one to five days.

or intestines.

The

period of incubation for this disease

Syniptonis — The
The

disease runs a very short course

and

is

attended by a very high mor-

a loss of appetite, the animal becomes stupid,

and exhaustion
develop on different parts of the body. Their outline is very
distinct and the swelling seldom goes below the knee or hock.
The animal is lame in the affected
quarter.
At first these swellings are very sensitive, but become cold, insensitive, and gangrenous
toward their centers, and when cut into are dark colored and contain gas. The blood is black,

tality.

fever

rapidly follows.

tarry,

is

high, there

Swellings

is

may

and slow to coagulate

Tkeatment — Medicinal

readily.

treatment is of little benefit. Prevention is the only satisfactory
In localities where the disease is common, the black leg vaccine should be used on all
the younger animals each year.
When this is practiced, the loss is insignificant. Dead animals
should be burned, or buried so deeply with unslaked lime that there will be no chance of infectreatment.

tion

from the cadaver.
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ANTHRAX
(Chnrlinn)

This
is

is

an infectious disease that, no doubt, has existed for many centuries and
It may occur in any part of this country, but it is only

very widely distributed.

in the southern section of the United States (lower Mississippi Valley) that

from year to year. The disease is more apt
any of the other domestic animals.

to occur in sheep

and

it

cattle

occurs

than in

—

Cause Anthrax is caused by a rod-shaped germ which in the presence of
oxygen forms spores. It is called the Bacillus anthrticis, and sometimes several are
arranged together so as to form chains. The germ itself is readily destroyed, but
the spores are highly resistant to outside conditions.

body by the

The organisms gain entrance

and the lungs and air passages. The
most common route is by way of the intestines, the animal becoming affected by
eating forage grown on infected fields, the spores on the surface of the ground
becoming attached to the grass or grain; if by way of the skin, the germ enters
through a wound or bites of insects if by way of the lungs, it is due to the inhalation of dust containing spores. Man may become affected by handling the carcasses
of animals that have died from this disease.
to the

intestinal tract, the skin,

;

—

Syiuptonis This disease maj' take on several forms. In the apoplectic form the symptoms are acute, and the animal, in a short time, dies in a convulsion, from cerebral apoplexy.
There is generally a bloody discharge from the mouth, nose, and anus. This form is common
among sheep and cattle. In the acute form the disease lasts somewhat longer. The animal has a
high temperature, is restless, has convulsions, grinds the teeth, staggers, becomes insensible, and
dies.
The respirations may be accelerated and difficult, the heart palpitates, and the animal pants
and groans. The mucous membranes of the head become dark colored, the animal has convulBloody discharges maj^ occur from the body openings.
sions and dies from suffocation.
In the subacute form the course of the disease is longer and the symptoms are about the same
It may run an intermittent course and last from
as in the acute form, but more clearly marked.
one to three days.
The carbuncles or swellings of the skin that sometimes appear are at first hard and painful,
but later become cold and painless. The diagnosis of the disease is based on the symptoms,
autopsy, and bacteriological examination. The death rate is from 70 to 100 per cent.
Tke.^tment
important.

— It

As soon

is

not advisable to attempt curative treatment.
Preventive treatment is
herd all the animals should be vaccinated with the

as the disease occurs in a

anthrax vaccine. We must avoid scattering the disease over pastures and roads by dragging the
anthrax carcasses over them. They should be burned as near the spot where thcj' died as possible.
The spot on which
If buried there is a danger of the spore.s working to the top of the ground.
the animal lies must be thoroughly disinfected.
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HYDROPHOBIA
(Rabies)

Erroneous opinions about the cause of
it is not considered a specific
disease.
It does occur, however, and its true character should be better known.
Dogs, cats, horses, cattle, sheep, goats, and pigs are the domestic animals chiefly
This

is

one of the oldest

known

diseases.

the disease are held by some people, and by others

affected,

and man, when bitten by a rabid animal, generally a dog, may develop the

disease.

Causes — The

specific cause of rabies is

not yet known.

The

virus

is

con-

tained in the brain, spinal cord, nerves, glands, and their secretions, and is transThe time that may elapse from the bite
mitted by the bite of a rabid animal.
to the

may

development of the disease varies in the different species of animals. It
is from twenty to seventy

vary from seven days to one year, but the usual time

days.

—

Syiiiptoins Rabies occurs in two forms, tlie dumb and the furious. The furious form is
more common. The symptoms difEer somewhat in the different species.
In the dog the symptoms are divided into three stages: melancholy, rabid or violent, and paralytic.
The first stage lasts from twelve to forty-eight hours, the behavior of the animal is altered,
it becomes swollen, irritable, and nervous.
Sometimes it is quite friendly. It may have a
tendency to gnaw or swallow indigestible objects. Frequently the bite seems to itch and it will
bite and lick it.
Slight difficulty in swallowing, labored respirations, fever and constipation are
the

The second stage may last four days. The violent or rabid symptoms are
dog will leave home and take long journeys. It may move quite rapidly and
generally does not return home.
It acts strangely and shows an inclination to bite, snapping at
persons, animals, and imaginary objects, and biting sticks or anything held toward it.
The bark
is peculiar, the appetite is lost, and the patient very rapidly becomes emaciated.
In the third, or
paralytic stage the dog is usually greatly emaciated and disfigured.
The lower jaw drops, the
tongue is lolled, and the eyes are sunken and glassy. Paralysis of the hind parts may be present.
Death takes place in a short time.
In the dumb form the first two stages are absent and the paralytic one predominates. Death
occurs in a few days, usually during a convulsion.
In tlie hm-se the symptoms come on quite rapidly and the course of the disease is short. Some
animals become aggressive, and lacerate and mutilate their bodies. They are nervous and look
about as if attracted by strange sounds. The bite is often the seat of an intense itching. The
efforts to bite and kick are well directed and the animal may at times try to drink or
eat.
The
dumb form may occur in the liorse.
Cattle butt with the horns and sometimes show a tendency to bite.
They bellow more than
usual and the sexual desiri; is increased. They are not very aggressive. The course is longer
than
in the horse.
Finally the paralytic symptoms manifest themselves and the animal frequently falls
down and is unable to rise for a few minutes. Patient usually becomes greatly emaciated.
sometimes noticed.

manifested, and the
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Pigs are restless, squeal, dig up the litter, and exhibit a desire to bite. Other symptoms are
about the same as those already given.
The diagnosis is determined by the character of the symptoms shown by the affected animals
and the inoculation of susceptible animals (rabbits, usually) with a portion of the spinal cord of
the dead animal.
The disease is incurable and the affected animals should be destroyed. When rabies appears
In the
in a neighborhood all the dogs in that section should be tied up until all danger is over.
human patient the disease is amenable to the Pasteur system of treatment. Madstones are condemned as worthless, in so far as any curative effects are concerned, by all medical authorities.

GLANDERS
{Farcy)

Glanders of the horse has been known since ancient time and has long been
regarded as a contagious disease. It is present in all parts of the United States,
but has grown less common within recent years. All solipeds are susceptible. Men,

when exposed

to infection,

may

contract the disease.

Cause — The
1883.

that

specific cause of glanders. Bacillus mallei, was not known until
The germs are present in the secretions from the nostrils and the ulcers
may be present on different parts of the body. These dischai-ges may become

deposited upon the feed troughs, mangers,

stalls,

harness, buckets, watering troughs,

may

be conveyed in this way to other animals or by direct contact.
It is usually
Frequently, however, the healthy animals escape infection for months.
the diseased animal's mate or the one that stands in an adjoining stall that is first

and

feed.

affected.

It

Catarrhal diseases predispose horses to glanders, as the normal resistance

mucous membranes is thereby in part overcome. The most common route by
which the germs enter the body is by way of the respiratory tract. The' germs may
enter the body by inoculation through a wound in the skin, or through the digestive
of the

tract.

Symptoms — There

are

two forms

of the disease, the chronic and the acute.

Acute glanders

The chronic form develops slowly, may last for years, and sometimes
becomes acute. This is the more common type. The most frequent seat of the disease is in the
respiratory organs, lymph glands, and skin. The earljr- stage of the disease usually escapes notice.
The first symptom is a nasal discharge of a dirty-white color from one nostril or from both. This
The discharge
is usually small at first, and sometimes intermittent, but becomes quite abundant.
Nodules and ulcers appear on the nasal memis very sticky, and adheres to the hair and skin.
brane. These may be high up and escape observation. The ulcers are very characteristic, are
angry looking, with ragged raised margins and, when they heal, leave a puckered scar. The subrapidly ends in death.

maxillary glands are enlarged and, at first, more or less hard and painful, but they become nodular
and adhere to the jaw or skin, Nodules and ulcers, known as "farcy buds," may form on the
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on the hind limhs and under part of the abdomen the lymphatic vessels are swollen
loses flesh rapidly, does not stand hard work, and the limbs usually swell.
When the disease is acute, the animal has a fever, is stupid, does not eat, and may have a diarrhea.
In this form the lymphatic glands suppurate, and the animal becomes emaciated. Mules usually
skin, usually

and hard.

;

The animal

have the acute form of the disease.
In the chronic form it is sometimes difficult to diagnose the disease. The ulcers on the nasal
mucous membrane and elsewhere are very characteristic and, when present, enable one to form a
diagnosis.
A bacteriological examination of the nasal discharge also may be made. Mallein,
"When
a product of the germ when grown artificially, is a help in diagnosing obscure cases.
injected beneath the skin of a suspected animal, it causes a rise in temperature and a hot, characteristic

swelling at the point of injection.

Treatment — Curative

treatment is not to be recommended. The protective treatment is to
stamp out the disease wherever found by killing all affected animals and disinfecting the stables,
harness, or anything else that has been used around the affected animals.

TUBEBCUIiOSIS
{Consumption)

Tuberculosis

man.

is

a very widespread disease

and

is

of great concern to the stock-

Cattle are by far the most susceptible to the disease.

horses are only occasionally affected.

The

and
United

Pigs, sheep,

disease exists in all parts of the

States, but is more common in the Eastern States than in any other section.
In
European countries and in Canada a larger proportion of the cattle are affected

than in this country.

Tuberculosis has been

known

to exist in cattle for centuries,

laws restricting the use of the flesh of such animals for food having been included
in the Jewish code.
It was not until 1882 that Koch discovered the germ that
causes the disease.

—

Causes The specific cause of the disease is the Bacillus tulerculosis.
Unsanitary conditions favor the spread of the disease in a herd, so that we would
expect to find fewer animals affected where these sanitary conditions are perfect or
nearly so. Animals having a low resisting power are predisposed to it.
This is
noticed in the different breeds of dairy cattle.
Infection takes place by healthy
animals herding or stabling with diseased ones, and frequently the disease is introduced by the purchase of a single diseased animal. The tubercle bacillus may
enter the body by four different routes
By way of tlie respiratory tract, the diges:

and through a wound in the skin. The most
common modes of infection are by inhalation and taking the germs in with the
The disease is frequently transmitted to the calves through the milk of
food.
tuberculous cows. In adults infection probably takes place by their licking each
tive tract, or the genital passages

TUBERCULOSIS
other,

by taking

in the
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germs with the food and water, and liy inlialation of dust
In pigs infection is due to drinking tlie milk of tuber-

containing the dried virus.
culous cattle.

—

Syniptoiiis Tuberculosis usually runs a chronic course lasting for years and frequently
without visible symptoms. At other times it takes on the acute form, the symptoms are marked,
and death may occur in a few months or weeks. The symptoms vary with the difEerent organs
that are affected and the species of animal.
In advanced pulmonary tulierculosis there is a
short, dry cough, especially noticeable when the animal moves around, and when it drinks
the
respirations are quickened and the mouth is sometimes held partly open chi-(3nic indigestion niiiy
be manifeste<l, the appetite decreases, the coat is rough, the eyes sunken, and the animal is weak
and emaciated. By auscultating one gets no sounds over the solidified areas of lung tissue. If
we hear a decided blow we suspect a cavity. Friction sounds are frequently heard. If the lymphatic glands are affected we may find enlargements under the throat and at various points under
the skin. If the udder is affected there is a gradual enlargement and hardening of the quarters,
but this condition is not painful. Abscesses may form and discharge through the teats or break on
If there is tuberculosis of the genital organs of the cow she will come in heat more
the outside.
frequently, will not become pregnant so readilj', and in some instances will be sterile. Abortion
may be common in a dairy herd having tuberculosis. There may be some nasal discharge in
tuberculous cattle. In cold weather they may chill after drinking cold water in hot weather,
when moved about, they may pant. Usually they become very thin, tlic neck becoming wedgeshaped and clean-cut and the space back of the shoulders depressed. Cattle frequently maintain a
;

;

;

good appetite and stay in good flesh if well cared for. The extent to which the disease may
progress without producing more profound symptoms Is astonishing.
During the first stages, the disease can not be detected by a physical examination. Certain
symptoms may be manifested, but they are like those seen in other diseases. In the latter stages
of the disease we can express an opinion with some certainty. A physical diagnosis then must be
based upon a number of definite symptoms and a general history of the disease.
The most certain and only practical method of diagnosing is by the application of the tuberculin test. Tuberculin is a product of the tubercle bacillus and is obtained by growing the germ
"VThen this is injected into the tissue beneath the skin in tuberculous animals it causes
Tuberculin in germ-free and can not produce tuberculosis.
a characteristic rise in temperature.
The post-mortem lesions are very characteristic. Scattered through the diseased tissues are
the tubercles, which may vary in size from that of a mustard seed to that of a grape, and when cut
into usually contain soft, yellow, cheesy matter. When several of these nodules are close together

on bouillon.

down and form abscesses. Sometimes the tubercles contain a gray pus, or
become infiltrated with lime salts and are gritty. Masses of tuberculous
material weighing many pounds may be found in the lungs and liver of advanced cases. No tissue
of the body is exempt from the disease.
SuppKBSsiON OP Tuberculosis Amon'g Cattle
In foreign countries, since the application
of the tuberculin test, tuberculosis has been found to be more widespread than one would formerly
have believed. In well kept herds it may appear as an innocent disease at first, but it is sure in the
end to cause serious financial losses, as well as a continual menace to public health. The greatest
they

if

may

unite,

break

of long standing

—
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on the farmer and stock raiser, but until these classes become educated to this fact they
presumably will continue to take no interest in the suppression of the disease. Sick or suspected
animals should be isolated or slaughtered; stables should be disinfected and kept as sanitary as
possible. The milk of diseased animals should not be fed unless it is boiled; only those cattle that
have been proved by the tuberculin test to be free from tuberculosis should be retained on the
loss falls

farm.

HOG CHOLERA AND SWINE PLAGUE

Hog

cholera

is

known and
new disease, as

not an old disease in the sense of having been

described for a long time, as have glanders and anthrax, nor

is it

a

outbreaks occurred as long ago as 1833-1840 in the Middle and Southern States.

Swine plague was not recognized as a separate disease until about 1890.
swine industry from the two diseases has been enormous.

The

total

loss to the

Causes — There

is

a specific

germ

for each disease.

Hog

cholera

is

caused by

The
method of growth, resistance to outside
on the body. The hog cholera germ is larger, more

the bacillus of hog cholera, and swine plague by the bacillus of swine plague.

two germs

differ in size, shape, activity,

conditions,

and

active,

and

is

When a hog

their effect

better able to resist outside conditions than the swine plague germ.

is

inoculated with cliolera germs the intestines are affected; if inocuThere are other differences one might

lated with swine plague the lungs are affected.

mention, but these are sufficient to satisfy the general reader. Swine plague germs
are widely distributed, but are not harmful unless their virulence is increased or
the resistance of the animal diminished by certain conditions.
The germ may
become virulent, if conditions are favorable, spreading to other farms the same as
the germ of hog cholera.
This latter organism is not usually present and must be
introduced from diseased herds. There are secondary or predisposing causes that
are of great importance.

Injudicious management and unsanitary conditions are factors of the same
importance here as in some of the other infectious diseases. Among the agents
which may carry the germs are streams, wind, birds, dogs, persons walking from
one farm to another, buying hogs from infected cars, and exhibiting at fairs.
The time that elapses between the infection ot the herd and the appearance of the

symptoms

of the disease varies from four to twenty days.
In hog cholera the
taken into the S3'stem with the food, by inhaling it along with the air and
dust, and sometimes through the surface of a fresh wound.
The swine plague virus
is generally inlialed along with the air.
first

virus

is

—

Symptoms Cholera assumes several different forms and, therefore, one is frequently
unable to recognize any specific set of symptoms. In the acute form the course is rapid running
;
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from a few hours to two or three days in the subacute form the course is from three days to a
week, and in the chronic form from a week to a month or longer. Tlie symptoms as Ijcre
described are for the more common cases, that live from three to seven days. About the first
symptom to be observed is a general droopy condition; the eyes are more or less closed and
dimmed, the ears drop more than usual, there is a certain amount of sluggishness, and, although
the hog eats, it is not with the greediness that is customary. The appetite becomes depraved and
the animal will eat clay, earthy substances, and the droppings from other hogs or from chickens.
The hog lies about more than usual, hiding in fence corners, under litter, and in out-of-the-way
places.
If he should have access to a manure pile, that will be a favorite place.
During the hot
days he will prefer to lie in the scorching sun rather than in the shade. At first he will respond
to calling for feed, but later he will not get up unless urged to do so.
During the progress of the
disease and sometimes from the very beginning, there will be pronounced rheumatic symptoms.
The hog will be lame first in one leg and then in another. The back will be arched. Diarrhea
usually makes its appearance with the onset and is almost always present at some time during the
course of the disease. The discharge at first is thinner than normal, but very rapidly becomes
tarry and has a characteristic odor
Constipation may occur and is almost sure to be present in
those animals that eat earth. Vomiting is also present. There is rapid emaciation. The fever
is high and the breathing rapid, but not labored.
;

In acute cuses death occurs so suddenly that the symptoms may not be developed.
In the chronic type, the ears and tail swell and crack, and sometimes drop off.
Ulcers and sores may form on various parts of the body. Portions of the skin may
become dry and gangrenous, and crack, the hair dropping ofl.

In swine plague the cough may be the first symptom. It is noticed when the
The breathing is shot and rapid, with a jerking
first gets up or after exercise.
It soon becomes more labored, the throat swells, and the nose may
of the flanks.
Pressure on the ribs causes pain.
bleed.
The eyes are inflamed and watery, and
Swine plague is particularly common among old
constipation may be present.
The course is usually longer than in hog cholera. Both diseases may be
hogs.
pig

present in the same animal.
Diagnosis

— The history of

toms, and by

making a correct diagnosis. We may be
hog cholera and swine plague, by noting the symp-

the outbreak will help in

able to differentiate between the

two

making an autopsy.

diseases,

In nearly

all

cases of cholera the post-mortem lesions are so

Red blotches are seen on the skin.
show inflammatory changes. Ulcers varying in

characteristic that one should be able to recognize the disease.

The

spleen

may

be enlarged.

The

intestines

from that of a millet seed to that of a dime are seen in the ctecum and other parts of the
These ulcers are especially common in the region of the opening from the small
intestine into the C£ecum (ileo-caecal valve), and are quite characteristic in appearance.
The
edges project above the surface of the membrane, the ulcer may be irregular in shape and is of
a reddish, brownish, or yellowish color. Hemorrhagic spots may appear in the different organs
The lymph glands are hemorrhagic, red, or enlarged. Swine plague germs may cause red patches
size

digestive tract.
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primary organs affected are the lungs and a broncliitis, pneumonia, or pleurisy may
In hog cholera the lungs are not usually affected.
Treatment The preventive treatment is to admit no hogs In the general herd that have
been purchased from unknown sources, at sales, or from stockyards, or exhibited at fairs,
without quarantining for twenty days. Keep the hogs in comparatively small pens, so that the
disease may not be distributed over the whole farm.
Separate the well from the sick and not the
sick from the well.
Give plenty of .comfortable shelter and room to prevent crowding. Above
all secure good well water, from a driven well, and allow no Wallows.
Give the hogs plenty of
water to drink and withhold all feed for a few days to a week. They will not starve. AVhen
beginning feed again use only sloppy food, as bran and meal mashes. Allow only small quantities
Avoid green corn or wheat. If the bowels are constipated use calomel to move thsm.
at a time.
With these attentions to care and diet, as much can be accomplished as by elaborate medicinal
also.

Tlif

be present.

—

treatment.
All

litter .should

be kept cleaned up,

all

carcasses promptly

burned or buried with quicklime

in

order to limit the duration of the infection.
It is to

meantime

be hoped that some method of prevention and cure will soon be discovered, but in the

cleanliness

is

the essential.

LUMPY JAW
(AcUnoniycosu)

may afiect cattle, horses, and swine. It is
generally local in character, affecting the bones or soft parts of the head, but may
involve other parts, as the lungs or intestinal tract.
It is very widely distributed.
This

is

an infections disease and

Causes — Actinomycosis

is produced by a vegetable organism of a somewhat
than the bacteria and called the ray-fungus. The germs grow
in colonies and can be seen in the diseased tissues or the pus from an actinomycotic
abscess as spherical bodies about the size of a grain of sand, yellow, white or dark

higher order of

in color.

They

life

are

made up

of a large

number

of filaments that

branch out around
found originally on
plants and enters the body in various ways, supposedly, as a general thing, through
an abrasion of the lining membrane of the mouth, or of the skin, through diseased
teeth or ducts of 'glands, and by inhalation.
a central portion like tlie spokes of a wheel.

—

The fungus

is

The disease is characterized by tumors or abscesses, usually in the ren-ion of
SyniptoilLS
jaw The tumor may involve only the softer tissues, or affect the jawbone, causing enlargement and later honey-combing, finally breaking down and discharging pus. "When the tongue
is affected it is swollen and painful, and prehension and mastication of the food
are frequently
impossible.
When the laryn.x or pharynx is the scat of the disease, breathing and swallowino- are
difficult and painful.
Actinomycosis of the lungs may present the appearance of a chronic
affection of those organs.
Other, internal organs may become affected, but these cases are
rare.
In
generalized cases the usual course is slow emaciation and death.
These tumors are quite common
the
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and one lias little ditBculty in diagnosing the disease. In doubtful cases a microscopic
examination of tbe pus or of a section of the tumor may be necessary.
Trf.at.mext
When the tumor is small and external, it maybe dissected out or laid open and
tincture of iodine or Lugol's solution injected into it. From one to two drams of iodide of potassium should be given internally in the feed or drinking water every day for two or three weeks.
One should not be sparing in the use of the drug if improvement does not follow. This treatment
is a specific and, unless the disease is general and the animal weak, will result iu a cure.
In the
large abattoirs, unless the disease is generalized, the carcass is not condemned, only the affected
part being rejected.
in cattle,

—

PARASITES
PARASITES OF SOI.IPEDS
WORMS OF THE HOESE

I^TESTIXAX
Intestinal

worms

are generally seen in

AXI> :MUEE

young or weak and debilitated animals.
The following varieties

Horses running in pasture are frequently affected by them.
may be found in the intestines of the horse:

—

Worm

This is a large round
{Ascaris megalocephala)
Large Rovind
worm^ yellowish white in color, and from 4 to 12 inches in length, sometimes much
longer, and varying in thickness from that of a straw to that of a lead pencil. They
are rigid-looking worms, tapering toward the ends; at the anterior extremity one

can see three well-developed

They

lips.

horse.

Worms

Pill
1 to 2

{Oxyuris curvula)

are

common

— These

in the small intestines of the

worms frsm
They are very

parasites are slender

inches in length, and partly transparent or white in color.

common

parasites of the horse, and are present in the posterior part of the intestinal
They
are often seen projecting from the anus or fixed to its margins.
tract.
Varieties of the flat or tape worms may be found in the intestines, but are not
common. Other varieties of round worms may also be present.
Symptoni.s — When large numbers of round or pin worms are present in the intestines they
may give rise to certain symptoms, such as colicky pains, itching, unthrifty condition, constipation,
diarrhea,

worms

and depraved

in particular

anus.

Treatment

appetite.

may

In

— In poorly cared

part of the treatment.

thrifty, well cared for

animals they do but

little

harm.

Pin

cause some annoyance by their irritation to the walls of the rectum or
for,

unthrifty animals better care and bitter tonics constitute

Injections of soapsuds will assist in removing the pin worms.

EXTERN^AL PARASITES OF THE HORSE AND MTJLE

Biting Lice

It is

—

The biting louse is the most common external
most troublesome during the winter, and in colts and

{TricJiodectodes)

parasite of the horse.
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horses that

animals

it

roughing it or running out in pasture.
may do considerable harm.
ai'e

In poorly cared

for,

unthrifty

Symptoms — Animals

infested with this parasite have a very rough, ragged looking coat,
and on the neck and around the base of the tail, or wherever the lice are abundant, the hair may
be rubbed off in their attempts to rid themselves of the annoyance.
Treatment It is very easy to rid an animal of lice. A thorough washing with a 2 per cent
water solution of some of the coal tar products is generally sufficient. It is best, however, to repeat
the bath in about a week. During the cold weather one must guard against the animal catching
cold.
The stalls and walls of the stable in which the animal is kept should be whitewashed or
sprayed with an antiseptic wash in order to prevent infection.

—

Sucking LiOuse

{Hceviatopimis)

— This

is

not so

common

preceding variety.

Its principal seat is at the

mane and near

It gives rise to very

much

as the biting louse.

is

symptoms

the same

the same as for the former variety.

a louse as the

the base of the

tail.

The treatment

—

Mange in Horses, Texas Itcli {Sarcoptic Scabies) Mange is not a
common disease of the horse and occurs principally on the range. Native horses
may become infected with this parasite by coming in contact with animals brought
from infected herds. Itch is due to a mite that burrows into the skin forming
The disease exists in both the warm and
galleries in which it deposits its eggs.
cold weather.

The

itching

Symptoms — The

is

greatest at night.

at first is an intense itching, to allay which the
animal rubs himself against posts or the sides of the stall. Little papules appear on the skin, in
small patches at first, but gradually spread crusts form at the base of the hairs and cause matting.
The hair finally drops out and large dry patches are formed, covered with debris and crusts. Sores
may be seen on different parts of the body, due to the animal rubbing and scraping itself in trying

principal

symptom
;

One may find the
Treatment — Washing the infected

to relieve the itching.

mites in the crusts on the affected parts.

animals with a strong solution of any of the coal tar
About a 4 per cent watery solution is sufficient. It is usually

products will destroy the parasites.
best to repeat the wash in about one or two weeks after the first application.
must take
certain precautions against reinfecting the animals by washing the harness, stalls, mangers, and
walls of the stable with an antiseptic wash.

We

PARASITES OF CATTLE
INTESTIXAI, WORMS
Cattle are seldom affected with intestinal parasites.

found, including varieties of tape and rnnnd worms.

Several varieties

The

large round

may be

worm, the

found in calves. It is reddish white and from
to 10 inches in length.
This parasite causes some irritation in the intestines and may give rise to symptoms

f/scaride, is

of indigestion.

'>
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teaspoonful of turpentine niay be given In the milli for a few days.
may be given.

To

large calves a tablespoonful

liUiig

—

Worms

{Verminous Bronchitis) Verminous bronchitis in calves
due to a small thread-like worm, Strongylus micrurus,
from 1| to 3 inches in length. This disease may exist as an enzootic in a drove
is

not uncommon.

It is

of calves.

Symptoms — If

the parasites in the bronchial tubes are not present in large numbers the
and develop slowly. The cough is brolsen and husky and may come on in
paroxysms, in one of which the animal may die. In coughing the animal may expel mucus containing worms. The animal presents a very unthrifty appearance, the appetite is impaired or lost,
the eyes are sunken, and the animal is weak and may become greatly emaciated. The disease is
most severe during the cold weather and usually runs a long course, the calf gradually becoming
weaker, or it may finally become strong enough to throw off the disease. In poorly cared for

symptoms

are mild

animals the prognosis

unfavorable.

is

Treatment — Infection

takes place by the calves running on infected pastures, especially
during the spring and early summer. We must keep the diseased calves separate from the healthy
ones and avoid turning the latter into infected stables or pastures. The lungs of animals dying
from the disease must be destroyed and we should try to limit the infection to as few pastures as
possible. The principal treatment for sick animals is summed up in good quarters, good care, and
plenty of nourishing food. Bitter tonics may be given if necessary.

EXTERNAL PARASITES OF CATTLE
Long and Short ^Nosed Cattle Lice — These
varieties of lice

found on

when

of the animal, especially

winter.

—

Treatment Lice on
thorough treatment, which

Ring Worm, Barn

Itcli

recommended

— This

vegetable parasite. Tinea tonsurans, and
cattle in the winter

They

hard to destroy, and

the same as

and spring.

are the

two common

irritating the skin they impair the thriftiness

poorly cared for.

cattle are
is

By

cattle.

is

is

a

if

are

most noticeable in the

found must receive prompt and

for the horse.

an affection of the skin caused by a

common

among young
from one animal to

skin affection

It is readily transmitted

another.

Symptoms — Patches

of the skin on the head and neck are most

commonly

affected.

The

may

form, followed by the formation of scal}% brittle crusts.
The affected areas are gray in color and denuded of hair. The part itches, and the animal is
frequently seen scratching it. In a few months the affection may disappear without any treatskin

Is first

slightly inflamed, vesicles

ment.

Treatment — The

and sheds should be whitewashed or disinfected in order to destroy
The affected skin areas should be washed thoroughly
Sulphur ointment may then be rubbed on the part once a day.

stables

the spores scattered around by the crusts.

and the

scales

removed.
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PARASITES OF SHEEP
PARASITES IN THE STOMACH

Twisted Stomach

Worms

mon parasite of sheep, found
worm aboiit J inch in length,
This parasite

and

in

wet

is

AND INTESTINES

[Strongylus contortus)

in the fourtli stomach.

— This

is

a very

com-

It is a very small, thread-like

usually reddish in color and present in large numbers.

widely distributed and

is

especially

common on

low, wet pastures

years.

Symptoms — The

symptoms are first manifest in the lambs and it is not until early summer
show evidence of tbe disease. The animal acts dull and lags behind the flockThe ears drop and the animal looks unthrifty. Later it is affected with scours, becomes badly
emaciated and weak, stands with arched back, and walks with stiff gait. The skin is pale and
dropsical swellings appear under the jaw or on the neck.
The usual termination is death.
TiiEATMBNT
The sheep usually becomes infested with stomach worms by grazing on infected
Permanent sheep pastures are common sources of infection. The preventive treatment
pastures.
consists in changing pastures and destroying the parasites in the old sheep by administering a
vermicide. If this is practiced the number of lambs lost from this cause will be greatly lessened.
One should begin the treatment early in the disease. The cause can be determined by destroying
a sick lamb and examining it carefully. Various remedies are proposed. The most common
that tbey begin to

—

drench is turpentine (1 punce to 16 ounces of milk, the dose being 2 to 4 ounces, repeated once a
day for three days). Better results have been obtained with the following recipe: Coal tar creosote (1 part), wdter (99 parts); the dose is from 2 to 4 ounces.
It need not be repeated as

m

the turpentine treatment.

In drenching, some advantage results from keeping the sheep in the

standing position.

—

Intestinal Parasites Two forms of tape worm and several varieties of
round worms are commonly found in sheep. These intestinal round worms generally seem to cause but little harm, but no doubt they add to the unthriftiness of
the animal when it is affected by the stomach worm.
The tapeworms cause heavy
losses in the Western States, but are seldom seen east of the Mississippi River, except
in animals shipped in from the "West.

—

The treatment for the stomach worm is usually sufficient to drive them out.
water solution of coal tar creosote is used, the effect on the intestinal worms will be greater if
from 30 to 80 grains of thymol are added to each dose after it is measured out.
Treat.ment

If a

Nodular Disease — Nodular disease of

sheep is caused by a very small worm
In the larval stage it becomes lodged beneath the
lining membrane of the intestines in tumors varying in size from tliat of a millet
seed to tliat of a hazel nut.
It is one of tlic most common intestinal parasites of
{CEsopliayosloma coliimbianuvi).

sheep.

Symptom,s — These

are not characteristic,

llsually the sheep are debilitated

and have
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may be present. The disease is easily diagnosed
Small tumors are found in the mucous membrane of the
intestines.
The contents of the largest ari^ clicesy in character and of a greenish color. The
afEectiou is mo.st noticeable in yearling shcei> while on dry feed in the wintcf.
Tre.vtment
The treatment is wholly preventive. It consists in avoiding, if possible, the
pasturing of sheep on untlrained and permanent pastures, and destroying the adult worms by
administering a vermifuge. As soon as possible put the sheep on rye or wheat pasture, or feed
roots.
The nodules will disappear the following spring and summer.

diarrhea, or the opposite condition, constipation,

by malving

a post-morlem examination.

—

EXTERNAL, PARASITES OE SHEEP

The Sheep Tick

{Mehpltagus ovina)

— This

is

a very

common

external par-

brown color and
Ticks, abundant on sheep,
easily detected if present in any number on sheep.
cause unthriftiness.
Upon lambs the damage is greater, and if not relieved, may
result in death.
The immature form of the tick is seedlike and brown, and
asite of sheep.

It is

about \

iiicli

in length, of a reddish or gray

adheres to the wool or skin.

Treatment — Ticks
shearing as possible, as

the coal tar preparations

Common

by dipping. This should be done as soon after
then that the ticks leave the old sheep and attack the lambs. Any of

are easily destroyed

it is

make

effective dips, as this parasite

Scab — This

is

easily destroyed.

caused by a small animal parasite, the itchmite {Psoroptes communis). These mites are small, almost white in color, and about
the same size as the dot over the letter i.
If scabs and wool from an infested sheep
are placed upon a black surface and in the warm sunlight one may see the mites
disease

The scab mites

is

on the exudations from the skin caused by
and considerable exudation, which dries,
forming crusts. The parasites live under the crusts and scabs thus formed. The
female deposits her eggs on the surface of the skin, to which they readily stick.
Eacli female lays from fifteen to twenty eggs, which become mature parasites in
about a week. This period may be longer under unfavorable conditions.
Symptoms — The first symptom noticed is the uneasiness of the animal. The presence of
crawling about.
their bites.

The

live

bite causes irritation

by scratching, biting, and
rubbing itself. The fleece soon becomes "taggy," owing to the loose locks of wool that have
been pulled out of the affected areas on the back and sides of the sheep. If we examine the surface in these regions the infested spots are seen to be covered with little elevations that give the
skin a whitish or yellowish appearance. These patches gradually increase in size, the wool drops
out, and the skin becomes thickly covered with scales and scabs.
The mites soon abandon the
center of the scabs, which gradually heal and the disease slowly progresses on the margins of the
spots.
When badly infested the sheep becomes weak and emaciated, and if much of the fleece is
lost the animal is unable to withstand cold weather.
the mite causes an intense itching, which the sheep attempts to relieve
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Tkeatmext — The

The preventive measures
both preventive and curative.
by quarantining all newly purchased animals unless
satisfied that they are free from scab.
The curative treatment consists in using some good dip,
allowing the sheep to stay in the bath a sufficient time for it to soak through the crusts and destroy
the parasites, and again dipping in about ten days in order to kill those that have hatched from
After dipping, the sheep should be put into
the eggs. The tobacco dips are to be preferred.
treatment

is

consist in guarding against infesting the flock

fresh quarters,

The

the dip.

and the old quarters cleaned and disinfected by spraying the floors and walls with
old quarters should not be used again for sheep for at least six weeks.

PARASITES OF SWINE
INTESTIXAL PARASITES

—

Worm

This is a large -woriii,
{EcMnorliynchus gigas)
curved, and about
cylindrical,
wrinkled,
body
is
from
The anterior extremity is armed with a proboscis
lead pencil.
the thickness of
surrounded with several rows of hooks. It is by means of this proboscis that the

Tliorn-lieadecl

2 to 8 inches in length.

Its

it,

parasite attaches itself to the walls of the intestines.
in tlie small intestines but

Large Round
in length, the body

very

common

Pill

may migrate

—

and inhabits the small

intestines.

It

may be found

tract.

and Whip Worms {(EsopTiagostoma

extremity.

of this parasite is

[Ascaris suilla)
This worm is from 3 to 5 inches
smooth, and tapering toward the extremities. It is a

parasite of swine

— These

The home

to other parts of the alimentary tract.

Worm

is wliite,

on other parts of the

niitus)

it

dentatum and TrichocepJialus

cre-

parasites inhabit the large intestine, especially toward its anterior

The pin worm is small, about i} inch in length, white, straight, and
The whip worm is very slender and hair-like at the anterior

pointed at both ends.
portion, posteriorly

The

it is

thicker.

It

is

about

1-J

inches long and white in color.

habits of swine are such that they are predisposed to

forms of intestinal
In
unthrifty pigs they are usually present in large numbers.
From half a dozen to a
dozen of the thorn-headed worms may be present in one animal. The round worms
are usually present in larger numbers.
parasites.

In pigs these parasites are more

Symptoms — Thorn-headed worms are
restlessness, emaciation,

symptoms attributed

When

present in large

Treat.mkmt

to

common than

all

in older animals.

said to cause loss of appetite, constipation, diarrhea,

weakness of the loins, and in young pigs convulsions and death. The
the round woi-m are deprnviil appetite, unthriftiness, and restlessness.

numbers they may cause obstruction of the inteslmal

— This

canal.

same for all varieties of intestinal worms. One teaspoonful of
turpentine per hundreil pounds of body weight may be given in the milk. This may be repeated
is

the

PARASITES OF SWINE
the following day

One

may be mixed with
grains) may be given

nut
(3

357

teaspoonful of a mixture of equal parts of powdered

com

meal and fed to the animal. Santonine
in the swill or feed.
This dose should be repeated.

a

little

KIDNEY

WORM

worm seed and

(5

grains)

areca

and calomel

IN SWINE

m

worm

is from f to 1| inches
length, dark colored, and pointed at both
found principally in the tissues around the kidneys, but it may be
found in other parts of the abdominal cavity. Swine breeders attribute a weak
back or paralysis of the hind parts of swine to this parasite. Post-mortem examinations do not bear out this theory, as it is seldom found in animals in this

This

ends.

It is

condition.

BRONCHITIS IN SWINE

The
1:^

parasite causing this trouble

is

the Strongylus paradoxus.

inches long, very slender and whitish or brown in color.

It is

from f

It is rather a

to

common

The female lays a number of eggs, which may be expelled by
cortghing and undergo a part of their development outside of the animal body.
The pig probably becomes infested by drinking surface water or rooting in the mud.

parasite in pigs.

Symptoms — The

bronchial tubes

may extend to the lung tissue and cause
of the lung tissue may become affected.

may become more

or less inflamed and the inflammation

In some cases a large portion
a cough that may occur upon leav-

small patches of pneumonia.

The

first

symptom

is

ing the bed, after exercise, and after eating. In badly infected cases the paroxysms of coughing
are quite severe, and the condition maj' be such as to be mistaken for swine plague. In most cases
is usually able to overcome the disease.
treatment is preventive. The pigs should be removed from the infected
Nourishing food and good care will help the pig to overcome
pasture and should have pure water

the pig

is

unthrifty, but

Treatment — The

the disease.

EXTERNAL PARASITES OP SWINE

Hog
family.

LiOiise {ncematopiiinus suis)

The

— This

is

the largest

member

of the louse

favorite points of attack are along the lower part of the neck, under

and behind the forelegs, and on the belly. The itching is often severe, especially
young hogs, and may cause urticaria.
Treatment — The louse is easily killed and at little expense. The method of treatment should

in

depend on the number of hogs to be treated. Where the drove is small, the hogs can be driven
and sprinkled or sprayed with a 2 per cent solution of some of the coal tar products
or a little kerosene. If a large number are to be treated, crude petroleum, a cheaper material,
can be used. If a dipping vat is used, an inch or two of the crude petroleum may be poured
on the surface of the water and the pigs driven through it. The hog houses and pens must be
cleaned or the hogs will become reinfested from them.
into a pen

24
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BOT-FLIEfe
The

bot-fly is

important because the larval form

is

a parasite in the different

form a distinct family and are easily
The body of the fly is heavy and
and
adult
stages.
larval
in
the
both
recognized
During the warm, bright,
prominent.
large
and
the
eyes
head
hairy,
the
usually
depositing their eggs or
and
animals
around
the
can
seen
flying
be
sunny days they

The

species of domestic animals.

bot-flies

whence they can readily gain access to the proper part.
The body of the larviB is segmented, thick, and fleshy. It is found in various
in the digestive tract, under the skin, in the sinuses
parts of the body of its host
of the head, and sometimes on the surface of the brain.
larvffi

in places

—

BOT-FLY OF THE HORSE
This fly {Gastro2}Mlus eqvi) is about f inch in length, the body is hairy, and its
The female fly is the one gengeneral color brown, with black or yellowish spots.
It hovers near the horse and when ready to deposit its egg, it darts
erally seen.

toward the animal and fastens the egg to the hair. These eggs are yellow and in
horses running in pasture may be so plentiful that the entire part takes on a yelThe eggs hatch in from two to four weeks. The hatching of the
lowish tinge.
At the same time the larvaa are
larvae is aided by the animal licking the part.
As soon as the
transferred to the mouth and thence they pass to the stomach.
larva reaches the stomach it fixes itself on the walls of that organ, remains there
until late the following spring, and when fully developed loosens its hold and
The next stage, the jiupa, lasts for several weeks
passes out with the excrement.
and is passed in the ground then the pupa is transformed into the fly, ready to
;

deposit

its

egg.

Symptoms — Unless
no appreciable symptoms.

the
It is

in the pasture that they are at

"bots" are present in large numbers in the stomach, they cause
only in old, unthrifty, poorly cared for horses or in colts running
all numerous.
They cause injury to the horse by irritating the

walls of the stomach and obstructing the free passage of food;

by drifting along the intestines and
becoming attached to the walls of the rectum, they may cause great irritation. The symptoms
shown by the horse are those seen in indigestion. Irritation to the rectum is manifested in the
usual way.

Treatment — The

treatment

before the escape of the larvaB

is

This consists in destroying the eggs
infested parts with a 3 or 3 per cent water solution

principally preventive.

by washing the

of carbolic acid, or rubbing the hair lightly with kenwenc.

Other methods by which the eggs
can be destroyed are by clipping the hair from the part or scraping off the eggs with a sharp
knife.
This should be done every two weeks during the time the fly is about. Remedies for the

.

BOT-FLIES OP THE HORSE, OX,

AND SHEEP

destruction of bots in the stomacli should be used with considerable care.
successful method of treating them.

There are other species of the horse
of this country.

This

bot-fly,

but the one just described
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Prevention
is

is

the most

common

the

bot-fly

BOT-rLY or THE ox

sjiecies

(Hypodcrma

luicnta)

is

common

the

resembles a honey bee in appearance,

bot-fly of

cattle

in this

abont i inch long, and its
A portion of the front part of the body is covered with
.general color is black.
long, Avhitish hairs, and the upper part of the head, the thorax, and a portion of
Tlie
the abdomen, together with the legs, are covered with brownish black hairs.
fiy appears during the warm months of the year and deposits its eggs on the lower
country.

It

portions of the body and the extremities.

The

is

act of de2iositing the eggs causes

annoyance and sometimes terror to the cattle.
Nature of the Iiijury and Syuiptoiii.s — On the large ranges, during the spring and
summer months, these flies annoy and excite the cattle and interfere with their fattening. The
a great deal of

larvte must be greater than that caused by the adult fly, as the former produce
a great amount of inflammation in the surrounding tissues during their development within the
animal's body. The larvae reach the mouth in the same manner as in the horse, by the animal
licking the part. It then penetrates through the walls of the anterior part of the alimentary tract,
and wanders through the tissues of the body until finally it reaches a point beneath the skin of the
back. Here it develops rapidly, and can be felt as a small tumor. Finally it works its way out

annoyance from the

through the hole that

it

develops into the adult

has made in the skin, di'ops to the ground, and in from three to six weeks
Besides the damage caused by the annoyance to the animal, the l,oss

fl}^

every year in the hides amounts to a very large sum
Tkbatment Some of the preventive measures recommended are not practical when applied
to cattle in general, such as housing the cattle or applying substances to the surface of the body
better way is to destroy the grubs either
that will prevent the female from depositing the eggs.

—

A

by

which they breathe with mercurial ointment or a little
such a way as to squeeze the "grub " out and destroy it.

closing the opening in the skin through

kerosene, or

This

may

by pressing on the skin

in

be done as early as January or as late as March.

BOT-FLY OF THE SHEEP
This
house

fly

fly

{CEstrus oris) is greatly dreaded by sheep.

and has

a

brown appearance.

Symptoms — The

It

is

It resembles

an overgrown

quite lazy, flying about but

little.

makes its appearance in June or July and deposits live larvae in the
nostrils of the sheep.
The larva works up the nostrils and finally reaches the sinuses of the head.
Here it attaches itself to the lining membrane until developed. It then passes down to the nostrils,
drops to the ground, buries itself, and in forty or fifty days becomes a mature fly. During its stay
in the sinuses of the

membranes

is

head

fly

it

A

catarrhal inflammation of the
causes great annoyance to the animal.
Nervous symptoms may be manifested, the appetite lost, and the

generally present.

animal quite weak.

Frequently the animals

die.
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Treatment — The most

practical method of treating this disease is by using preventive
by providing shade in the pastures, and, second, by tarring the noses of the sheep
Valuable
every few days during the summer months to prevent the fly from depositing the larvse.
animals may be treated by trephining into the sinuses and so removing the grubs.

measures.

First,

WOUNDS
CLASSIFICATION

AND MODES OF HEALING

Wounds —

Whenever any part of the body is injured by a
Classes of
mechanical cause to such an extent as to cause the severing of the tissues it is called
a wound.
If the

knife,

injury

it is

is

of such a character as to cut the parts clean, as with a sharp

called a cut or incised

If the parts are severed

as

woimd.

but the edges of the

when cut with a barb wire, it is called a torn
If the wound be produced by some pointed

wound more

or less ragged or torn,

or lacerated wound.

object, as a nail, sharp splinter or
fork tine, the opening small and deep, it is known as Si punctured wound.
If the object causing the injury is large and blunt and the tissues are injured

but not torn, it is a bruise or contused loound. In the latter variety there may be
no injury to the skin or even to the superficial tissues, but the contusion may be
deep seated, at a point where the tissues meet with the greatest resistance from the
bone.

/

Sometimes wounds are given special names, as gunshot or poisoned, but these
only indicate the manner in which they were inflicted, or some special character.
They may also receive a special name from the region involved, as open joint. For
all

practical purposes

wounds may be considered

as cut or incised, torn or lacerated,

bruised or contused, and punctured.

—

Method of Healing No matter how clean-cut a wound may be, there is
always some destruction of tissue and the parts do not return to exactly the
original
place.
In a clean-cut wound this destruction of tissue is small and the tissues
when brought together may unite at once. Healing under such conditions is said
to

h&hj primary

union.
This form of union rarely occurs in the lower animals.
never occurs excepting after a surgical operation and then only when
the greatest care has been used to secure cleanliness and the exact
bringing together
Practically,

it

of the parts.

The common method of union is known as henluig hij granulation. In
this case
nature throws out small granulations between the gaping edges
of a wound or over

MODES OP HEALING
its

surface,

and these granulations

finally

develop into the same kind of tissue as

that from which they originated, grow together, and tlius

At times the weak granulations on

repair.

may
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make

the necessary

the surface and the exudations thrown

is formed known as a scab.
Healing then takes
Other methods of healing may occur, but practically all
wounds heal by the methods just described.
Where wounds heal by the first method, or primary union, there is no appreWhere
ciable scar, for the reason that so little new tissue has been formed.
wounds ileal by granulation there is a scar of greater or less magnitude, as the new
tissue which replaces that destroyed is not the same in character as the original.
The rapidity with which wounds heal will depend upon the kind of tissue
injured, the amount to be replaced, the degree of motion in the part, the infection
In general, skin and
and irritation, and the general condition of the animal.
muscles heal rapidly, tendons often quite slowly, cartilage poorly, and nerve tissue
The more nearly absolute
Healing is interfered with by motion.
very slowly.
Healing by primary rmion is seen only when no pus is
rest the better the result.
present the more pus, the slower the healing process. Irritation by biting, lickFinally, an animal in poor condition
ing, bandages, or dirt retards rapid union.
physically, or one kept under unfavorable conditions, can not make a rapid recovery
from an injury.
Treatment — "Wounds in domestic animals may heal without attention. It is fortunate that
such is the case, but this does not make it less desirable that one administer proper treatment and
thus decrease the chance of a bad result or lessened value of the animal. The time to begin

out

coagulate and a hard surface

place under the scab.

;

is as soon after the accident as possible, but the method of treatment will vary according to the character of the wound.
If there is serious hemorrhage, the first step in the treatment is to check it. Serious bleeding
ordinarily docs not occur, owing to the fact that the ends of the vessels are so injured that a clot
quickly forms. Stockmen often become alarmed, without sufficient reason, when an animal is
It requires the loss of a very considerable quantity of blood in the larger animals to consticut.
For bleeding from small blood-vessels, the wound may be bathed
tute a serious hemorrhage.
with hot water (from 115° to 120° Fahr.) Cold water may be used in the same manner, but is

treatment

not so useful as when hot. The better method of stopping a hemorrhage is by the compress
bandage, wherever it can be applied. A good one can be made by cutting cheese-cloth into strips
about 4 or 5 inches wide and 20 feet long. A pack of jute or oakum should he applied directly
It may be necessary, where the
to the surface of the wound and the bandage applied over this.
bleeding is from a good-sized vein or artery, to bandage the part heavily, allowing the bandage

some distance above and below the injury. Physicians and veterinarians have forceps,
and thread for the purpose of checking hemorrhage from medium-sized and large-sized
but they are not always available. Other methods that can be used are the actual cautery

to extend
needles,
vessels,

WOUNDS OF DOMESTIC ANIMALS
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What should be
and medicines which, when applied to a cut surface, constrict the vessels.
avoided in all cases is the use of ruail dust, puff-balls, cobwebs, and dirty rags. These all contain
germs which may infect the wound, retarding heabng and even causing blood poisoning. It is
well for every stockman to prepare for accidents of this kind and keep on hand some clean, soft
material that can be torn into bandages

preferred for this

when

needed.

wound is an important step in the treatment. Pure boiled water is to be
purpose. The hair should be clipped along the margins of the wound, the

The cleansing of

the

off, and the wound cleansed with a 3 per cent water
any of the other antiseptics or disinfectants. If necessaiy, the
parts around the injury should be washed with soap and water, and if we suspect the presence of
a foreign body (splinters, etc. ) they should be looked for and removed. If the secretions that afterward form do not dram off properly, but pocket on the inside of the wound, an incision in the
A wound having a
tissues should be made, lower down if possible, and proper drainage secured.
deep non-draining pocket on the inside may permit the escape of pus along the muscular sheath
and cause extensive suppuration or death.

detached or torn shreds of skin or tissue cut
solution of carbolic acid, creolin, or

In domestic animals healing
If a bandage is used

uncovered.

is
it

impeded by a bandage, and it is better to leave the wound
must be changed twice a day, a clean one being used each

and the wound dressed.
Deep and gaping wounds may be drawn together with stitches or sutures. In clean-cut wounds,
parallel to the muscular fibers, this is indicated.
In lacerated wounds, if the direction is across
the muscular fibers, or if one can not control the motion in the part, stitches are apt to tear out
and may do far more harm than good.
time,

In the after treatment of the wound we must resort to agents that will destroy or retard the
growth of the germs and at the same time not irritate the tissues. There are any number of such
agents, but the two liquid disinfectants that are most satisfactory for general use are carbolic acid
and creolin. Crude preparations resembling creohn are sold as sheep dips and are quite cheap.
In general the strength of the wash for wounds should be 2 parts of the disinfectant to 98 parts
water.
The best dry antiseptic dressings are boric acid, calomel, and acetanilid. Equal parts by

weight of boric acid and calomel makes a good dressing. The best means of applying powders to
the surface of a wound is with a small insect-powder blower.
In dressing the wound we should
first wash it with the antiseptic wash, taking care not to injure the granulations, and remove all the
pus and foreign matter that may have collected on its surface. A syringe or small piece of cotton
may be used in applying the wash. A fresh piece of cotton should be used each time the wound is
dressed. After cleansing it, the dry dressing may be applied. The length of time that may elapse
between the dressings will depend on the condition of the wound. At first it may be necessary to
treat it once or twice a day.
Later, when healing begins, it will rcciuire less attention.
If the
hair and skin around the wound become soiled with the discharge, it should be washed off with
soap and water and vaseline rubbed on the part. When a scab forms and no pus is discharo-ed,
cease dressing it. Sometimes, as soon as healing begins, the animal will lick and bite the part.
If this is the case the horse must be confined in such a way that he can not get at the wound.

In poorly cared for ii^<>un<h gr»,nu\!A\o\iSTnaj \)\\i;,\\\< and f<n-m immen.sc, hard, easily bleeding
The whole limb may swell and become two or three times the natural size. Excessive or

tumors.
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unhealthy granulations must be kept in check from the vt-ry licsinning, as later they are difficull;
to control. Pure carbolic acid applied with a uraall swab is sufficient to destroy them if not too
advanced. A good wash for a wound that is not granulating as it should, is zinc sulphate and
lead acetate (.1 ounce of each) in water (1 quart). In some cases it is necessary to. cut off the
granulations with a sharp knife, down to a level with the surrounding skin. A red hot iron may
also be used.
The general treatment of punctured wounds does not differ from that of other wounds. The
opening should be enlarged and the proper drainage secured. It is impossible to judge the extent
or the probable consequence of this kind of injury.
We must examine the wound carefully for
foreign bodies and if present remove them. Punctured wounds most often occur in the foot.
The tissues here are hard, yielding but little to swelling, and the pain is severe. The opening of
such wounds should be enlarged, taking care not to remove too much of the horn, and washed
once or twice a day with an antiseptic wash. This will insure the proper cleansing and drainage
and thus tend to a speedy repair and greatly diminish the dangers of tetanus and blood poisoning.
WouTuls of the joints are always serious and are usually punctured. At the earliest possible
moment the wound should be cleansed and a blister applied at once to cause swelling and thus
check the escape of the synovia. If the joint becomes infected, inflammation will follow, the part
becomes badly swollen, the pain is severe and the articulation may be destroyed. It is very necessary that the part should be kept quiet even if a cast or splint needs to be applied. The swelling
It may be reduced and sometimes driven away
that may occur sometimes remains for months.
by the frequent application of blisters

HARNESS INJURIES

—

Causes In horses not accustomed to heavy work the skin over the parts
having to bear most of the weight is tender and easily irritated. The colt suffers
worst. A large proportion of the injuries are due to ill-fitting harness. A harness,
when not adjusted

properly,

may

distribute the load unevenly, thereby injuring the

parts on which the most of the weight

is

thrown.

If the surface of

the leather

coming in contact with the skin becomes covered with sweat and dirt, making it
rough and hard, it will act as an irritant to the part. The character of the work,
too, is a factor; heavy work over rough ground, or fast work, especially if the animal
goes about it awkwardly, is likely to cause sprains and bruises.

SORE XEC'KS AXD GALLIXG
of injuries and are quite common on the farm when
work begins in the spring. When horses are not hardened into work,
we must keep in mind the fact that the skin on the shoulders and back is tender
and easily inflamed. Especially is this true of the colt, but the older animals are
not exempt from it and preventive measures should be used until the animal
becomes accustomed to the work. The harness for each animal should be properly

These are the simplest forms

the rush of
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and oiled. One set should not be made to serve for several difand especially is this true of the collars. Galling may be prevented
to a certain extent by stopping and lifting the collar or saddle every hour or oftener
and rubbing the skin with the hand. Bathing the skin every noon and evening
If the animal is cared for in this
will also do much toward preventing galling.
manner until the skin becomes hardened to the work, it' will keep in better condiA green horse should
tion and be able to do more work throughout the season.
not be worked steadily or made to do heavy work at first.
adjusted, cleaned,
ferent liorses;

Treatment — Zinc and Bmootb

leather pads will not only prevent but often cure sore necks or

made dry and soft before putting them
Sometimes a pad may be so adjusted as not to rest on the sore spot. Such
adjustment should be made with care and judgment, lest the misfit cause strain or undue pressure on some muscle. Bathing the inflamed skin with the following lotion will harden it and
reduce the inflammation
Lead acetate (4 ounces), zinc sulphate (3 ounces), water (1 gallon) the
parts should be well sponged with this lotion on coming in from work at noon and in the evening.
Tannic acid (1 ounce), carbolic acid
If sores are present the following preparations are useful:
mix well and apply to the sore once a day or, calomel (4 drams),
(1 dram), glycerine (4 ounces)
boric acid (4 ounces), tannic acid (1 ounce), mix and dust on the part once or twice a day.
saddle galls.

on

Felt pads are useful, but should always be

in the morning.

;

:

;

;

"SIT-rASTS"

A

sit-fast is

the top.

generally due to wearing a collar that

Too much weight on top

Treatment — The
this is

of the

is

too short

neck may cause

and too tight

at

it.

treatment consists in removing the cause and cutting out the sit-fast. If
may continue sore and the horse will sometimes become disagreeable to

not done the neck

To encourage the separation of the sit-fast or "core "from the healthy tissue and to reduce
the inflammation, a hot flaxseed poultice should be applied to the top of the neck.
It is well to
renew the poultice every three or four hours during the day by dipping it in hot water. In a day or
handle.

two the

sit-fast

can be removed. The after treatment

is

to

keep the part clean and use dry dressing.

ABSCESSES
Abscesses on the shoulder are due to an unequal distribution of weight by the
the parts becoming bruised and the abscesses developing as a result.

collars,

—

Treatment Abscesses must be promptly opened and the contents allowed to escape. The
opening must be large
at the lowest part and well to one side, so that the collar will not rest on
the small scar that will result.
The abscess should be washed out every day with an antiseptic
wash, until healing begins, and after that at less frequent intervals. The opening should not be
permitted to close until the abscess has filled in from the bottom. The animal should not
be
worked, at least not in a collar until the healing is complete. A breast harness may
be used
temporarily and the horse made to do light work.

—

SPRAIXS
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TUMORS
Tumors of tlie skin and muscles of the shoulders are caused in the same
manner as the abscesses and sometimes result from abscesses that are not cared for
properly.
Tumors should be dissected out and the resulting wound treated in an
antiseptic

manner.

SPRAIKS
Green horses, when made to
Sprains are common in horses doing heavy work.
do heavy work over rough ground soon become tired, pull awkwardly, and are very
liable to a strain.
When an animal has a sore shoulder, he may pull sidewise to
avoid pressure on the part thus, the weight will be distributed unevenly, and a
Unequal distribution of weight from an ill-fitting harness
sprain will often result.
may also cause it. Sprains of the shoulder are frequently serious. The animal may
not be very lame, but the muscles of the shoulder become atrophied, or " sweenied,"
;

in the more

common

expression.

Treatment — Sometimes the animal is lame as well
warm stall as long as the lameness continues.

In this case it should be
In bad cases it is best not to take the
animal out for any purpose, but to carry all water and feed to him. Sometimes it is good policy
to tie the animal so that he can not lie down in the stall, as the getting up and down may be such
an effort as to retard recovery. Nervous animals do better when turned out in a yard or in a small
as "sweenied."

placed in a

pasture by themselves,

This
in the

is

SHOULDER

SLIP

nothing more than a sprain of the shoulder muscles and should be treated

same way.

Treatment

— The following liniment should be used

:

Oil of turpentine,

aqua ammonia, and

apply to the
mild one, and considerable friction should be used in
applying it. To help fill out atrophied muscles and treat a sprain of long standing, a blistering
ointment (1 part powdered cantharides to 8 parts vaseline) should be used.

linseed oil (equal parts)

part once a day.

;

The

or, spirits

of

camphor

(10 parts), oil of turpentine (2 parts)

;

latter liniment is a

SPRAIXS OP TEXDOXS

AXD

JOINTS

These are treated in about the same manner as sprains of muscular tissue.
Repair does not take place so rapidly, however, and sometimes will require very
careful treatment.

— Rest

When in a region where a plaster cast can be applied, great
Other lines of treatment are hot and cold applications. These should
be used until the inflammatory stage is passed, and then counter irritation from a blister or the
firing iron can be applied.
Treatment

benefit is derived

from

is essential.

it.
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CHOKING
Foreign bodies in the pharynx or oesophagus of animals may be due to penetration of the mucous membi-ane by sharp objects swallowed, to the attempt to swallow
objects too large to pass down, or to foreign bodies becoming crossed in the gullet.
Sometimes
If the animal eats greedily and swallows the food hastily it may choke.

choking results from a paralysis of a portion of the gullet or a constriction in its
Frequently a dilation

walls that will not allow the food to pass along the canal.

or sac-like distention occurs just in front of the constriction.

Symptoms — The

animal stops feeding, may cough and salivate, and has an anxious look.
unable to drink water, and if it tries, the water will be discharged
from the nostrils. The respirations may be hurried and difficult. In ruminants bloating may
occur.
Foreign bodies in the neck portion of the gullet may be detected with the hand, by
pressing on the part. In cattle death may take place in a few hours. In horses the symptoms
usually develop more slowly. When the choke is incomplete the symptoms may not be marked.
Treatment Foreign bodies in the upper part of the guUet^and in the pharynx in cattle can
be removed with the hand. In the larger domestic animals one may be able to gradually force the
body back into the mouth by pressure with the hands just below the object. Mucilaginous drinks,
as flaxseed tea, oil, etc., may be given.
These may prove a source of danger, however, by passing
into the air passages, causing a iDneumonia.
In most cases it will be necessary to resort to the
probang. This instrument is for the purpose of pushing the obstruction on down the oesophagus
and into the stomach. The probang is easily passed in the ox, but in the horse the operation is
more difficult and will require the assistance of the veterinarian. Broomsticks, rakes, or fork
handles should never be substituted for the probang. The injury to the parts as a result of their
use will often prove fatal. As a substitute for a probang in cattle a piece of ordinary garden hose,
well oiled, may be used. The head should be well extended on the neck and hold as quiet as
possible.
In cattle it may be necessary to puncture the rumen with the trocar and cannula and
If the

choke

is

complete

it is

—

remove the

gas.

DISEASES OF THE REPRODUCTIVE ORGANS
INFLAMMATION OF THE WOMB
(Metritis)

Causes — This may

be caused from injuries to the womb at the time of parturition, dirty instruments or hands used in assisting in delivery, and from retention of the fcEtal membranes.
Unless antiseptics are used, this complication is of
frequent occurrence in difficult cases of parturition.

Symptoms —

The inflammation will vary in intensity, depending upon its extent. If all
the coats including the peritoneum are involved the symptoms are quite severe.
The temperature
becomes elevated, pulse small and quick and the respirations hurried and shallow. The pain is
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often sevoro. the animal grinding

tlie teeth ami showing evidence of colicky pains.
Constipation
but gives way to diarrhea. There is abundant foul smelling discharge from
the vulva
The larger animals remain standing but finally become weak and lie down. Death
usually occurs in from two to six days in fatal cases.
It may terminate in a chronic inflammais

present at

first,

tion {leucorrlitit).

Prevention — The prevention

consists in using the utmost care in securing cleanliness in all

and in all cases where it is necessary to remove a dead
membranes, the womb should be washed out with an antiseptic solution (creolin 3 parts
and boiled water 98 parts). The same antiseptic wash twice a day should be used in any case
In

obstetrical operations.

difficult birth

foetus or

womb.

of inflammation of the
(2

ounces) and quinine sulphate

The following may be given
ounce); mix and divide into

(1

to reduce the fever

If the animal is constipated a cathartic

every three or four hours.

good food must be allowed until recovery takes

Acetanilid

Give one powder
be given. Tonics and

eight powders.

may

place.

INFLAMMATIOlSr OF THE VAGINA
Causes — Vaginitis
may

womb.

generally accompanies inflammation of the

It

follow difficult parturition, owing to injitry of the parts by manipulation with

the hands or instruments.

Symptoms — When

is inflamed the symptoms are not well marked.
The
more or less swollen, and when the animal passes water there is
evidence of pain. Ulceration and sloughing sometimes follow. The general symptoms are simiIn mild cases recovery takes place without treatment. It may become
lar to those of metritis.
chronic and a discharge be kept up continuously.
Treatment The treatment consists in washing the parts with an antiseptic solution, the
same as used in inflammation of the womb.

the vagina alone

parts are redder than normal,

—

STERILITY
Causes — Sterility may be temporary or permanent,
In the male

the male or female.

it

may

and may be due to either
due to some con-

be. a functional trouble

dition that prevents cojoulation, or to an absence of spermatozoa.
it

may be due

to obstruction at the os uteri or neck of the

In the female

womb,

to failure to

ovulate, or to a chronic diseased condition of the uterus, causing secretions that

Other causes in both are abuse of the
destroy the vitality of the male element.
Hybrids
generative organs, bad hygiene, insufficient exercise, and overfeeding.
are nearly always sterile.

Treatment — The

unhygienic conditions
All animals
should have a reasonable amount of exercise, but should not be overworked. The male should
not be permitted to copulate too frequently. If the trouble be due to obstruction at the mouth
This operation is usually not very diflicult. The introof the womb, this should be dilated.
or to overfattening, as

treatment will depend upon the cause.

is

often the case with

show

If

due

to

stock, these should be corrected.
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duction of the oiled hand will nearly always
If there is chronic disease, this

must be

Occasionally surgical means are necessary.

suffice.

treated as already indicated for inflammation of the

Stimulating drugs are of less service than

is

womb.

usually attributed to them.

LiEUCOKBHEA
This

is

womb, and

a chronic inflammation of

tlie

mucous membrane

of the vagina or

associated with a whitish discharge.

Symptoms — The

white, glutinous, and odorless, or it may be chocolate
and hind parts are usually soiled with it. The discharge may
be continuous or intermittent. In mild cases the health is not impaired, but the animal is usually
barren, or if it does become impregnated is quite likely to abort.
Loss of appetite and unthrifti-

may be

discharge

colored and foul smelling.

The

tail

ness occur in severe cases.

—

Tkeatmbnt The disease,
The use of the following wash

not of too long standing, wdl yield to treatment quite readily.
advisable
Permanganate of potash (3 parts) and boiled water
(98 parts). Inject twice a day and keep up the treatment for several weeks or until the secretions
become noimal. The 3 per cent creolin solution will answer very well.
if

is

:

CONGESTION AND INFLAMMATION OF THE UDDEB
Congestion of the udder is more common in the cow than in any of the other
domestic animals. The most common cause is incomplete milking or milking at
It may be due to obstruction of the milk duct.
Other causes are
from running or being stepped upon by the stable mate infection from
and cold. Congestion may lead to active inflammation.

irregular times.
injuries, as

germs

;

;

Symptoms — The
or a half, or
blood.

or

may

At times

may go on

hard,

and

udder

is

swollen, tense,

involve the whole gland.
it

may

be lumpy or coagulated.

is

This may be limited to one-quarter
diminished and may be streaked with

This condition will pass away in a short time
The udder becomes swollen,

symptoms becoming more intense.
The milk from the afiiected quarters is changed.

to inflammation, the

painful.

and hard

The secretion

The general symptoms

are

and rapid pulse. The udder is hard and pits on
pressure.
Recovery takes place very quickly in the mild form, but in the severe cases abscesses
sometimes form and a portion of the gland is destroyed.
loss of appetite, dullness, increase in temperature,

Tkeatmbnt — Milk

out the gland at frequent intervals. Apply a camphorated ointment over
and in mild cases this will be all that is necessary. In the more
severe cases hot applications to the udder for several hours, or until the inflammation has subsided, will be found the best treatment.
If the milk becomes mixed with pus it is advisable to
wash out the udder with a weak solution of creolin, using a milking tube to which is attached a
the aifected part twice a day,

few feet of rubber tubing carrying a funnel at one end. If abscesses form they must
be opened and drained the same as in any other part of the body. The following mixture is
very good in relieving a sore, hardened condition: Vaseline (4 ounces), camphorated ointment
(3 ounces), extract of belladonna {i ounce); mix and rub on the gland for about five minutes dally.
syringe, or a

MILK FEVER, RETENTION OF THE PLACENTA
Another preparation
same manner.

is

linseed oil (4 ounces)

and

spirits of turpentine (4
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ounces) rubbed on in the

SORE TEATS, SCABBY TEATS
Causes — Any
Filth also

cause.

irritation of the teats will cause

During cold weather the wetting

scabby.

may cause

Treatment — An ointment

sores after milking,

to

become
is

a

sore

and

common

it.

of vaseline (10 parts) and acetate of lead

wiU give good

also will answer.

them

of the teat in milking

results.

One

or

(1 part),

two drams acetate of lead

rubbed on the

to a pint of

water

MILK FEVER
{Parturient Paresis)

This affection occurs in the cow, especially in heavy milkers in good condition.
It occurs most often after the third, fourth, and fifth calving.
There are many
theories to account for the disease, the latest being that it is a form of self-i3oisoning as a result of unttsual work thrown on the milk-secreting

Symptoms — This

cells.

between six hours and three days after calving.
The cow stops eating or ruminating, becomes uneasy, switches the tail, stamps the feet,
and sometimes strikes the abdomen with the feet. There is more or less trembling at first and
finally the animal will go down.
Attempts will be made to rise, and at first with partial success.
The paralytic symptoms become more prominent, the animal becomes stupid, throws the head
from side to side in a half conscious manner, and finally draws the head up to one flank and
remains unconscious. There is no movement of the bowels or from the bladder. The temperature is not increased, or only slightly. In the natural course the animal may make a sudden
recovery after a few days or may linger along for five days or a week and die. The cases occuraffection generally sets in

ring shortly after calving are more unfavorable than those occurring the second or third day.
Treatment The treatment is much more successful now than formerly. The udder must

—

be emptied and washed clean. A dram of iodide of potassium is dissolved in a quart of boiled
water, and by means of a milking tube and a piece of rubber tubing and funnel it is introduced
The urine should be drawn with a catheter. Along
into each of the four quarters of the udder.
with this treatment we may administer tincture of nux vomica (about 2 drams) three times a day.
No attempt should be made to give large drenches. In emergency the udder may be injected with
sterile water alone.
If improvement is not noticed within twelve hours the operation should be
repeated. Unless the udder and teats be carefully washed, the milking tube clean, and the water
boiled, the

udder may become inflamed.

RETENTIOX OF AFTERBIRTH OR FCETAL MEMBRANES
This accident is more common in the cow than in any of the other domestic
In ruminants the membranes are firmly attached to the walls of the
In the mare the attachment is uniform
uterus by a large number of cotyledons.
and not nearly so fi.rm, so that it comes away shortly after birth. Retention is
animals.
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most frequent after abortion, especially after contagious abortion. Abnormal
adhesions between the maternal and foetal membranes may occur, or occasionally a
lack of sufficient expulsive energy may cause its retention.

Symx^toms — The symptoms
Usually more or

less of the

are so marked that a mistaken diagnosis
membranes hang from the vulva, the tail and hind

is

seldom made.

parts are

more

or

and decomposition begins early, causing an offensive characteristic odor. If only a
portion of the membranes have been retained, decomposition vyill begin in a few days and a
shreddy discharge will occur. In many cases the membranes will all be discharged in about a
week, and but little harm will result. In the more serious cases there is loss of appetite, with
weakness, and the animal is generally sick. When retention occurs in the mare the condition is
more serious than when it occurs in the cow.
TiiKATMBNT
The most successful method of removing the afterbirth is with the hands.
The objection to other methoils i.s that they are too slow, that a part may be left behind and give
One should not wait longer than one or two days in the cow, and in the mare but
rise to trouble.
a short time after birth Ijcfore removing the membranes, as the mouth of the womb may contract
and imprison them. The operator should take special precautions to thoroughly wash off the
parts with antiseptics (as a solution of creolin) and to use plenty of antiseptics and oil on the hand
and arm. Loosen and remove the membranes with as little manipulation as possible, and work
quickly. After the membranes are removed the uterus should be well washed out with a 3 per
cent watery solution of creolin.
llie operator must learn by experience riot to mistake the large
cotyledons on the walls of the uterus for a part of the afterldrth.
less soiled,

—

PROLAPSUS OF THE VAGINA
This accident occurs in pregnant animals, e,sj)ecially cows, toward the latter part
pregnancy or after parturition. The exciting cause is usually standing or lying in
stalls that are lower behind than in front.
Pastnnng on hilly ground may also have
the .same effect.
The tissue connecting the walls of the vagina with the walls of the
pelvis may be lax and the heavy uterus, pressing back, displaces the vagina.
Proof

lapse of the uterus

may

also occur after a difficult 'parturition.

Symptoms — In slight cases the prolapsus occurs

only when the animal lies down. At first
appears as a small, round tumor the size of an egg within the lips of the vulva, and afterward
may become the size of the fist. At first the parts do not protrude outside the vulva, but as the
ligaments rela.x more and more the protrusion becomes greater. When the animal rises the parts
return to the normal.
In aggravated cases they do not return, but gradually protrude more and
it

more, become

irritated,

and the surface denuded. Voiding the urine is interfered with and if the
many hours the bladder will be greatly distended. This is an acci-

condition has been present for

dent that

is

likely to recur after apparent recovery.

TREAT^rENT

—

The first essential in preventing this accident is to have level floors for the cows
and shallow gutters to receive the manure. Replacement treatment should follow the accident
as
curly as possible.
Draw the urine with a catheter and replace the protruding part by careful,

ABOETION
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If the case is of moderate degree, tie tlie animal in a narrow stall and place suffiunder the hind feet to raise her at least six inches above the forefeet. Keeping the
animal in such a stable for a few dnjs maj- suffice. In animals that strain badly it is advisable
to place several strong deep sutures in the skin on each side of the vulva and across il after the
vagina has been replaced. A cord tied tightly around the body just in front of the udder will tend

direct pressure.
cient litter

to prevent straining.

ABORTION
When pregnancy
to live,
is

it is

alive

is

terminated by an early delivery, so that the young is unable
If delivery occurs at too early a date, but the young

termed an abortion.

and can

live, it is called

Causes — Abortion may be

a miscarriage.

due

to

improper methods of handling or feeding, to

too severe v?ork, to accidents, and to acute and general diseases.

Some females

have a predisposition to abort. There is also a form of abortion that is
infectious or contagious and due to a specific germ.
When introduced into a herd
it usually causes a large proportion to abort, and it requires considerable time to
stamp it out. Mares are also subject to an infectious form of abortion.

seem

to

Symptoms — The

symptoms

of abortion vary

accident occurs as well as on the cause.

by an

accident, the

symptoms

are well

and depend upon the period at which the
pregnancy and caused

If occurring in the later period of

marked;

if

due

to contagion or occurring in the early period

is amiss.
When due to contagion aborbetween the third and the seventh month, in the cow, and from the
fourth to the ninth month in the mare. In the contagious form the act is usually easy, the foetus
slipping away with so little evidence of labor that the cow often pays no attention to it.
If the
membranes do not come away with the foetus they soon disintegrate and are discharged a little at a
If the accident occurs on pasture, the recurrence of heat may
time, keeping the hind parts soiled.
be the first intimation of its occurrence. After abortion from contagion the cow may have an
unnatural rutting of a very exciting or violent character.
Abortion due to accident is nearly always accompanied by mor§ or less labor pain, as the parts
The animal gives evidence of sickness. The fcetal membranes are
are unprepared and rigid.
more often retained until they pass away as a discharge. Leucorrhea is a common complication.

of gestation, there

may be

little

to indicate that anything

tion nearly always takes place

Treatment — The prevention consists in not exposing animals to conditions that will cause
Cows should be excluded from pastures where there are steers, or where there are deep

abortion.

they should have reasonable protection and spoiled ensilage or moldy food should be
When the disease has been determined to be of a contagious nature, all aborting
animals should be separated from the healthy and a rigid course of disinfection should follow.
The foetus and placental membranes should be burned, the buttocks and tail washed free of all
ditches

;

;

avoided.

The vagina should be washed out
with an injection of a 3 per cent creolin solution. This should be repeated daily for two weeks.
The cows should not be permitted to breed for at least three months and then should be given a
treatment a few days before breeding as a precautionary measure. The male should' be washed
soiled material, using a strong carbolic or creolin solution.
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out to avoid carrying the infection from one animal to anotlier. This treatment has proved successful in our hands in a number of herds.
Of the untreated non-aborting cows in a herd, a large
proportion aborted the second year, while of those treated only a few aborted.

LAMENESS
good horse, and the value of the animal depends
largely on the condition of his e'xtremities and their ability to do the work for
which they are intended. This fact is frequently overlooked by experienced horsemen, who pay more attention to general form and action than to sound legs. Imperfect conformation may not interfere with a horse's usefulness, but if he be
unsound in one or more of his limbs his capacity for work is greatly diminished,
the degree depending upon the degree of the lameness or defect and the character

Good

legs are essential in a

of the work.

Locating the Seat of the Lameness — Lameness

a symptom,

may

and greatly assists us in diagnosing the injury.

is

The

not a disease but
seat of the injury

The degree of the lameness will
be in a muscle, tendon, bone, or ligament.
and the character of the injury. When slight or

vary, depending on the location

hidden more skill may be required in diagnosing or locating it than the average
Such cases require the services of a competent veterinarian.
horse owner possesses.

Two
and

points are involved in the diagnosis

(b) the locating of the disease.

ment, swelling, or inflammation, or
difficult.

The majority

When
if

:

(a)

the identification of the lame leg

there are local lesions, as a

bony enlarge-

the action be characteristic, diagnosis

of cases are not so simple, but require systematic

is not
examina-

tion in order to determine accurately the point involved.

Examination — It

is usually best to examine the animal under as many different condiwhile standing, at rest in the stall or on level ground, when moved at a walk, at
a brisk and at a slow trot, when resting after exercise, or when moved after a brief period of rest.
While the horse is being subjected to these different conditions the examiner should observe very
closely every movement of the animal, and at the same time remember that negative symptoms of

tions as possible

;

lameness in a part are almost as valuable in forming a diagnosis as are the positive symptoms.
If a horse rests either front foot when standing at ease, it indicates some soreness in the rested
member. It is not uncommon, however, for a horse when standing quietly to rest a front and a

hind foot of opposite sides, or rest the hind feet alternately. This is natural.
When a front foot is carried forward in a position of " pointing" or is held more or less suspended, the front or the toe of the foot resting on the floor, a soreness in some part of the limb is
indicated.

When

a hind limb

is

affected

it

the front part of the wall of the foot

may
;

be flexed or extended, the weight resting on the toe or
sometimes it is held clear of the ground.

MODE OF EXAMIXATION
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If both front feet are affected the animal may stand with the front feet forward, " pointing,"
and the hind ones well under the body.
After observing the horse when at rest we should next examine him while in motion. This is
the more important part of the examination, and is l)est done when the harness or blanket is
removed and the animal is led with a loose halter and at a slow trot over a level road. The
attendant should allow the animal full freedom of his head and trot him toward the observer as
well as away from him.
After making observations from these two positions the horse's movements should be studied
from the sides. The effort of the animal to "favor" the lame member enables us to detect the
one in which the lameness exists. The pain suffered every time weight is thrown on the diseased
limb causes him to step quickly with it and shift as much weight as possible to the well one.
Injuries in various parts of the limb cause the horse to "favor" the limb differently, but in
general the movements are much the same.
When the foot of the injured extremity comes in contact with the ground it is jerked up
rather quickly, and, if a front one, gives the head a decided upward movement.
When the foot of the sound limb comes to the ground more weight is thrown on it.
If the lameness is in front the movement of the head is downward, or, using the common

expression, the animal "nods."
If the seat of the

weight

lameness

thrown on the sound

is

is

haunch settles downward when
and when thrown on the diseased one the horse "nods," and

in the posterior extremity the

leg,

may

be a decided upward movement of the hip.
lame in both front feet locomotion may be difficult, and in order to throw the weight
on the limbs better able to bear it, the hind extremities are placed well under the body and the
animal takes short, quick steps with the feet of the sore extremities, and vice versa, if the posterior ones are affected.
If all four are affected, as is sometimes the case in laminitis or founder, the animal may lie
down most of the time and generally refuses to move, or, when standing, shifts his weight from
one foot to the other and changes as little as possible.
The examiner should observe the animal very closely when it turns to the right or left, as the
reluctancy with which it throws weight on the affected limb and the manner of "favoring" the
In some forms of lameness manipulating the limb
part may point out the seat of the trouble.
with the hand may reveal the seat of the pain, This should be done by subjecting the affected
there

When

region more or less forcibly to the different varieties of natural
joints, drawing the limb out, or pulling it in.

movement

:

extension, flexing the

SHOULDER LAMENESS
Causes — Heavy

work, rapid driving, or work on rough roads or icy streets

may

cause the animal to sprain or wrencli the softer structures in the region of
In addition to these, rheumatism is a common cause of shoulder
the slioulder.
lameness.

Symptoms — The animal may point with
but squarely on the

25

floor.

it forward
moved, the

the foot of the lame extremity, holding

Sometimes the limb

is

suspended from the

side.

When

LAMKNKSS OK IKMJSKS
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oulin the upper inut of the h\me limb is more or less limited, the niemher Wuvj; swuiis
ami not lifted so hij;h from the ground as the well one. Other peeuliarities in the jjait may
be shown, as diffieully in steppin:-- over moderately high objects. Manipulatin,^- the limb by mov-

motion

w;ir(l

ing the sliinilder joint tlirouuli the dillVrenl natural

movements

In hidden forms of shoidder lameness a diagnosis

diffieull

is

nia\ helfi in loeatins the soreness

and may

lie

eoul'oiinded with lame-

ness in the region of the fool.

—

TuK.VTMKN'r
Rest is a very important part of the treatment. It is best to lie the patient iu a
and keep it as quiet as possible. For a >Yeek or two it may lie best to restriel his
movements liy tying him iu sueh away that he can not lie down, and by waleriny- and feeding him
in his stall.
If nervous or restless, better residls will follow if the Inn-.se is allowi'd to run in a
Mild liniments or bUsters may lie applied to the atfeeted re;;ion. The following
small yard.
mi\ and ap]ily
reeipe may be used
Oil of turpentine, aqua ammonia, linseed oil (equal parts)
make into an ointment
to the part onee a day
or. powdered eantharides (1 part), vaseline i,s parts)
and rub on. Tic the animal up so that he ean not rub or bite the part.
single stall

;

;

;

;

SPMMS
Causos — Tlio

seat of the sitUiit

This

caiiuoii bones.

is

is

belwoeii nmi on the sides of the splint aitd

a very eoininoii blemish or unsomtdin'ss and

located on the splint Innies of the front toot, espeeially

lln'

is

inner one.

generally

'The inllain-

mation which is dtie to ii sprain or a. blow begins in that part of the eoveriiiii' of the
bono and tissue tliid fixes the splint lo the caniuni Itone ttitd leads lo a swellitin' and
Yoitng
gvowtli of bone vai'vini;' in size according to the extent of the intlaiiinnttion.
Ikh'scs a.ro

predisposed to

s[jlints.

Syiiiptoiujs — The

lameness will vary and is seldom absent during the time the splint is
" High" s|)lints are more apt to cause a lamcaiess than a "low "one, and there is
developing.
danger of the lameness continuing tor a longer time. The knee is sometimes held stitlly and the
animal limps

win-st

heat, swelling,

when

and pain

trotted over a bard road.

to

The observer has sueh
The lameness

g\ude him in forming a diagnosis.

local

symptoms

as

o^ually lasts about

three weeks.

—

TuK.\T>[KKT
liest and cold apjilieations to the part are indicated during the inllammatory
Following this a water solution of iodine can be used iodine crystals (,i parts'), iodide
of potassium (1 jiart), water (lit! |)arls) mix and apply to the jiart with a slilT brush once a day.
In obstinate cases the flring-iron should be used.
period.

,

;

SPRAINS OF TKNDONS AM>
The

l.U;

AIMl.NTS

OF

11113

FOOT

structures most coininonly injured here aic the large tendons just back of

the cannon binie and the large ligaineiit.
of this bone,

and the back and sides

Causes — The

id'

llu>

suspensory, Ihat

lies

along the face

the i'etloek.

chafacter of the work and the condition of the road predispose
Protting and running horses more ofien siilVer

horses to this form of hinieiiess.
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injiiries to
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tendons and ligaments than draft horses.

may

rnt, ear traek, etc.,

also eause

Catching the foot in a

it.

—

Symptoms The symptoms 'will vary "with the scTcrity of the injury. The lameoess
appears suddenly. When at fa>e the ^fetlock joint is flexed and the foot is rested on the toe. The
lameness is sometimes very severe and the animal refuses to use the affected foot. The injured
tissues are usually -warm and swollen, and when the tendon is ruptured it has a bowed appearance.
Soreness In the fetlock region may cause the animal to kuuclde over.
Tkeatmext If the injury is slight, rest and cold bandages will remove the soreness in about

—

a week.

"When the lameness

is

severe complete rest to the part can be obtained

by the application

The bandage can be made by cutting cheese-cloth into strips about
four or five inches wide and about fifteen or twenty feet long. The plaster of paris can be rubbed
on the bandage as it is being rolled. It is then placed in warm water in which a little salt has
been dissolved, until wet through, and then rolled on the part. The cat-t should reach as high as
of a plaster-of-paris bandage.

the knee and as low as the hoof, and in the majority of eases should remain on from

weeks.

To

protect the skin

it is

AVhen removed

cloth bandage.

best before applying the plaster
a cautbaridcs blister

bandage

can be applied.

two

to four

to use a light cheese-

Good

results

sometimes

follow a period of rest and the application of a mild liniment.

KIXG-BOXE

A
size of

ring-bone

a

is

bony enlargement in the region

the enlargement or exostosis will vary and

may

of the coronary joint.

The

be seen on the back, front,

or the sides of the region, sometimes forming a thick ring eucirclimg the foot just

In the articular form of ring-bone the articulation between the first
digit is involved.
In the periarticular form the thickening is on
the outside of tlie articulation and on the faces of the two fi}-st bones of the digit.
Causes Bruises, sju'ains. blows, or any injury to the region of the coroiret

above the hoof.

two bones of the

—

may

cause

it.

A

limbs of the

may be transmitted to the ofEspriug
shaped joints and faulty conformation of the

predisposition to ring-bones

and may be traced
sire or

to small, badly

dam.

Symptom.S — There may

be difficulty in locating this form of lameness unless the enlargeLameness is nearly always present. It may disappear after a long rest
or when the animal is exerci^ed. The degree of soreness will vary and does not always depend
upon the size of the enlargement, and is more marked when the weight is thrown on the foot.
In chronic cases of lameness, and when the enlargement is large and low down, the prognosis is

ment

is

Well developed.

unfavorable.

—

TuEATMEXT Proper attention given to the foot of young animals, keeping the walls of the
hoof pared and in balance, and the careful selection of breeding animals, are useful preventive
precautions. The treatment consists in resting the animal, balancing the foot, and counter-irritation over the diseased region b}'

means of

blisters or the firing-iron.

The

latter is to

be

pi'ef erred.
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SIDEBONES
This

is

a disease of the lateral cartilages of the foot

draft horses

hind

feet,

and peculiar

and

is

especially

common

in

Occasionally sidebones appear in the
These cartilages are attached to the heel of

to the fore feet.

but seldom cause lameness.

the pedal bone and can be detected by pressing on the side of the heel just above
the coronary band.
They form 2:iart of the elastic apparatus of the foot and when
inflamed, lime salts

may

be deposited in the cartilaginous tissue and

it is

trans-

formed to bone.

Causes — Weak,

poorly formed feet predispose a horse to sidebones.

conditions, such as heavy

ings

may

work over paved

excite their growth.

Certain

high-heeled shoes or high calk-

streets,

Injuries to the cartilages

may

set

up an inflammatory

process and result in the formation of the bony growths.

Symptoms — A sidebone develops slowly

and may not cause lameness at first. The animal
and its movements lack the normal
elasticity.
After exercise the gait may be more nearly natural. When the animal is lame the toe
of the foot touches the ground first and it steps short with the diseased feet.
Instead of the
cartilage feeling elastic when pressed on, it is rigid and may form a prominent enlargement.
Treatment The growth of the sidebone may be arrested by rest and counter-irritation
from a blister or the firing-iron and the soreness partially removed. Animals with sidebones

may have

a " stilty " action, step short with the affected feet

—

should generally be discarded for breeding purposes.

XAVICLIiAR DISEASE
[Coffin Joint

This

is

Lameness)

a chronic inflammation of the structures in the region of the "coffin

and the navicular bone with the
tendon of the foot at this point.
Causes Well bred horses are more commonly affected with this form of lameness than roughly bred ones.
Xarrow, high heels, long pasterns and too long a toe

joint," the gliding surface of the navicular bone,
flexor

—

may

The character of the work is also a predisHurried, rapid movements throw considerable strain on this region
result in injury to the part.
This is one of the reasons why it is more
in driving and running horses than in slow-going work animals.
Bad

predispose a horse to the disease.

posing factor.

and may

common

shoeing and punctured wounds in the region of the articulation
One or both front feet may be affected.

Symptoms — The

lameness begins gradually and at

exercise or after a long rest.

first

may

the soreness

may

also cause

it.

disappear with

The character of the gait is stiff and the horse frequently stumbles
when trotted over rough ground. When the disease is well advanced
;

this is especially noticeable

CORNH, SANDCRACKS
the animal
in

tlie

may

stable

it
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weigbt is tlirown on tlie diseased foot. Wlien standing
"point" with the diseased foot, resting- it on the toe, sometimes on the front

suffer severe pain wlicn

will

The articulation is so hidden that it is diiBeult to detect the local inflammation or cause the animal to flinch by applying pressure over the region. In time, as but little
weight is thrown on the foot it becomes smaller, contracted at the heel, more upright, the frog
One or both front feet may be affected.
atrophies, and the wall frequently appears uneven.
The prognosis is very unfavorable.
Trbatsient
Allowing the animal to run on pasture, keeping the feet moist, and blisters
applied to the coronet, may check the disease in its first stages.
In shoeing the horse it is best to
shorten the toe and raise the heel. The lameness can be removed by performing neurectomy
(cutting the nerve supply to the foot and destroying the sensation in the part).
of the opposite foot.

—

CORNS
A

corn

is

an injury to the sensitive tissue of the

sole, quarters, or bars of

the

bleeding from capillary blood-vessels that are pressed on or
ruptnred, and the surface of the horny tissue becomes stained a reddish color.

foot.-

It consists in a

by pus germs and nratter forms

If the part is infected
If the

inflammation

is

Causes — Weak,

absent and the tissue dry

it is

it is

termed a moist corn.

called a dry corn.

The

badly formed feet are predisposed to corns.

principal

external causes are faulty shoeing and allo-\ving the shoes to stay on for too long

a time.

—

Symptoms Corns sometimes cause considerable lameness. Suppurative corns are the
most troublesome and require immediate attention. The foot is inflamed and may be swollen at
the coronet.

—

Treatment In badly formed feet it is impossible to stop the development of corns. The
shoeing should receive the necessary attention. In bad cases removing the shoes and turning the
horse on pasture is the best line of treatment. In dry corns little more is required, If the foot is
inflamed a flaxseed poultice should be applied, and when pus is formed an exit should be provided
for

it,

the foot kept clean,

98 parts of water).

A

and the corn washed daily with an antiseptic wash

SANDCRACKS, QUARTERCRACKS

sandcrack or quartercrack

same direction

(creolin, 2 parts, to

as the

horny

is

a fissure in the wall of the foot running in the

Its position and extent varies and may occur
and may be deep and extend from the lower margin

fibers.

at the toe, quarter, heel, or bar,

of the wall to the coronary band, or only a portion of the distance.

When

deep

and complete it may cause the animal to go lame. The pain is caused by the crack
opening up when weight is thrown on the foot, and when the weight is removed it
will close, pinching and injuring the sensitive laminae that lie just beneath the
horny -vyall. Cracks of long standing usually have thick rough margins.
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Causes — The

horny wall

is

secreted by the coronary band.

Any

injury to this

This is one of the most common
cause a fissure in the wall.
If the bearing surface of the hoof is not properly trimmed,
causes ol sandcrack.
Weak walls and
or the bearing surface of the shoe is uneven, a fis.sure may form.
feet are predisupright
Contracted
excessive drying of the feet may also cause it.
secreting tissue

may

posed to sandcracks.

Tkeatment — Preventive

is very important and consists in avoiding conditions
Recovery can be assisted by preventing motion between the margins of the crack. This can be done by thinning the wall along the margins of the fissure and cutIf the sandcrack is at the toe
ting out the bearing margin of the vrall on each side of the fissure.
extra nail holes should lie made in the shoe and a nail driven in the wall a little to each side of the
crack.
If on the quarter, that portion of the wall lying back of the crack and below it should be
pared down till quite thin and the wall shortened so that it does not rest on the shoe. A bar shoe

treatment

favorable for their development.

that does not give frog pressure is better in quartercrack than a common shoe, as it limits the
expansion of the foot at the heel. To stimulate the secretion of horn a cantharides blister can lie
applied just above the coronary band, every two or three weeks.

"STIFLE OUT"
(

This

is

a

common

Luxation of the Patella )

more apt to suffer from a luxation or dispLicoiiiunt
The displacement is usually upward or outward.

Causes — The

Young, immature animals are
than when mature.

accident in horses and mules.

patella

is

of the patella

applied to a pully-like surface at the lower extremity

of the thigh bone, the outer lip of the pully being small.

It is held here by ligaments below that attach it to the leg bone and by tendons above. If these tendons
or ligaments become relaxed or weak, it may permit of a slipping out of the patella.

Strains of the ligaments, or a rupture of the internal lateral one,

Upright limbs and oblique quarters

ai-e

may

also cause

said to predispose an animal to

it.

it.

—

The animal stands quietly as a rule, the affected leg held stiffly and extended
Syirjptoiiis
backward. If both hind limbs are afEected the animal can not mo\-c. AVheu the animal moves
forward, it hops on the well leg and carries the affected one or drags it on the toe. The symptoms
are so characteristic in luxation of the patella that

it

can be dingiiosed from a distiuiee. In commuy be flexed and the animal i.s

plete or incomplete lateral displacement of the patella the joints

very lame when weight is thrown on the affected leg. In most eases of luxation of the patella the
prognosis is favorable. The condition may ret\irn to the normal Avithout any assistance, but is apt
to return again when the animal takes a few steps, and finally disappears after the animal has l)een

worked

When

a short time.

terminate less favorably.

Treatment— It

is

It is

due
not

to a rupture of the internal

uncommon

ligament or to weakness,

it

may

for the arrident to recur.

not diflScult to return the patella to

its

natural position, but

its

retention

SPAVIN
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difficult. The animal should be rested and prevented from throwing weight on the affected
This can be done by tying the animal in a single stall, putting a collar on the neck, tying one
end of a rope about 13 feet long to it, and running the other end back between the front legs
to a ring in a strap buckled around the pastern of the affected leg, then back to the collar. The
leg can then be pulled forward and the lu.xation reduced. After this has been done the rope can
be tied and the toe allowed to touch the ground. The animal should be confined in this manner
for at least one week.
A blister (1 part cantharides to 8 parts vaseline) should be applied to the
is

more

leg.

front and the outside of the joint.

SPAVIN
A

spavin

a chronic inflammation of

is

tlie liock,

involving the articular surfaces

and synovial membranes. The upper extremities
of the cannon or splint bones may be involved as well, and in advanced cases the
articitlations between the smaller hock bones are entirely obliterated.
Causes A predisposition to spavin depends on the conformation of the hind
limb and body. Heavily muscled hind quarters and straight hind legs jiredispose
The external causes are sprains caused
•Ml animal to strains or injuries to the hock.
by slipping, turning quickly, rearing, rapid work, and pulling heavy loads. Kicks
on the hock may also cause it. Spavin is more common in young than in old horses,
due to the incomplete development of the bones, ligaments, etc.
of the small hones, the ligaments,

—

Symptoms —When no enlargement is present

on the hock, the diagnosis

is

sometimes

diffi-

usually toward the front and side of the hock and when
small will require considerable knowledge of the appearance of the normal hock joint in order to
detect it. The best position to observe a spavin is from the front or a little to one side in order to
compare the two hock joints, and note their differences in shape. Coarse hocks, however, should
cult

and uncertain.

The enlargement

is

not be mistaken for a spavin. Both hocks may be enlarged and the animal go lame in both, or an
enlargement may be present and not be accompanied by lameness. The lameness usually begins
gradually and disappears shortly after exercise but will reappear if the horse is rested and again
In old cases the lameness persists. The extension of the hock is incomplete, the step
exercised.
is short and quick, there is an extra movement of the quarter and the animal goes on the toe.
the animal is turned toward the well side the soreness may be increased. The "spavin
be of value in diagnosing an "occult" spavin, and consists in picking up the foot, flexing the limb and keeping it flexed for several minutes, then letting the foot down quickly and
moving the animal in a trot. This will increase the soreness and the animal will limp badly. The

When
test"

may

always uncertain and should be guided by the conformation of the limb, .character of
of the animal, position of the enlargement, and the degree of the lameness.
The enlargement usually remains about the same.
TRE.\'rMENT
The object of the treatment is to bring about a union between the smaller
This may reiiuire weeks or months. To do this it is necessary to rest the horse, and the
bones.
more complete the rest the better are the chances for recovery. He should be kept in a single
To promote a secondary
stall and must not be led out for the purpose of feeding or watering.
prognosis
the

is

work required

—
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Inflammation in the part and favor the bony union, counter-irritation from a blister or the firingsupei-ficial in
Blisters, unless in the very flr.st stages of the disease, are too
iron should be used.
The flring-iron is to be preferred. In all cases the
their action to cause a permanent recovery.
horse should be rested at least four weeks and in some cases it is necessary to repeat the irritation.

BOG SPAVIX
and synovial membrane
Bog spavins are more commonly seen in young horses and in
frequently a sprain, causing
upright or "fleshy" hocks. The exciting cause
an inflammation of the synovial membrane and an abundant secretion of synovia.
Unless the part is inflamed the horse does not go lame. The most noticeable symptom is the swelling toward the anterior and inner part, sometimes the posterior
This consists in a distention of the capsular ligament

of the

hock

joint.

i.s

In mature animals the swelling is generally permanent, but in
immature, growing animals may disappear, sometimes without treatment.
part of the joint.

Tkbatmext — When lame and
bandages) are necessary.
the firing-iron. In colts

(powdered cantharides

it is

acute, rest and cooling applications (cold
hock should be blistered or cauterized with
the spavin every few weeks with a blistering ointment

the inflammation

if

Following

is

this treatment the

well to blister

1 part, vaseline 8 parts).

CAPPED HOCK
All swellings on the point of the hock are called ''capped hock."
is

This injury

generally due to a bruise caused by the animal kicking against the side of the

when in harness. The swelling may be due to an injury to the skin and
subcutaneous tissue alone, or more important structures may be involved, as the
tendinous cap over the point of the hock and the synovial bursa. When the skin is
involved it pits on pressure; if the tendon, it is hard, and if the bursa, soft and
stall or

elastic.

When

the injury

cases the swelling

TREAT>IE^T
by

blisters.

is

is

of recent origin the part

very large.

is

Unless badly inflamed

warm and tender.
it

In some

does not cause lameness.

— When of recent origin cold applications should be used.

This must be followed
should be opened and the fluid allowed to escape. The
and should be attempted only by an experienced veterinarian.

If the swelling feels soft it

operation requires skill

CURB
This term

is

applied to

all

swellings on the posterior part of the hock.

In some

individuals an excessive development of the bones in this region gives to the

hock

Horses with " cow hocks" are predisposed to this
form of unsoundness, due to the fact that its extreme length sives the powerful
muscles attached to its summit a greater strain on the ligaments at the back part
the appearance of being curbed.
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of the hock.

"Tied in" hocks

are

weak
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The

at this point.

exciting causes of

curbs are jumping, rearing, heavy pulling, and kicks or blows on this region.

Syiuptonis — The

shape of the back part of the hock

is

changed and when observed from

the side, instead of a straight line from the point of the hock to the upper end of the cannon

backward is seen toward the lower part. The thickening in the
be due to a disease of the tendon, its sheath or the skin. It may also be due to an
inflammation of the bone and the resulting long enlargement. A careful examination with the
It is only when the parts are sore
fingers will enable us to detect the different tissues involved.
and inflamed, as a result of the injury, that the animal goes lame. The lameness will resemble
The enlargement usually persists.
that caused by a sprain, and will disappear in a few weeks.
Treatment At the beginning, if the ligament and surrounding tissues are inflamed, cold
bandages should be used, together with rubbing of the part. After the inflammation has subsided
a water solution of iodine or blisters can be applied. Rest is a necessary part of the treatment
during the inflammatory stage, and one should not be in too much of a hurry to put the animal to
work, as the part may again become injured. If the curb does not respond to the ordinary treatment, cauterization with the firing-iron should be resorted to.
region, a swelling that btilges

part

may

—
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WHY

BUILD A SILO ?

of Nutrients — The

Economy

silo

enables ns to preserve a greater

quantity of the food materials of the original fodder, for the feeding of farm
animals, than is possible by any other system of preservation now known.
The
necessary losses of nutrients incurred in the siloing process need not exceed 10 per
"by beginning to feed from the silo soon after it has been filled, the loss
reduced to a minimum which may not be far from 5 per cent. In haymaking or field-curing of coarse fodders, there is an unavoidable loss of leaves and other
tender parts, and in curing fodder corn there will be a fermentative loss of toward
10 per cent under the best of conditions, or about as much as is lost in the silo.
The loss of dry matter will approach 25 per cent in ordinary farm practice, and
will even exceed this figure unless special precautions are taken in the handling of

cent,

and

will be

the fodder.

—

Economy

Crops unfit for haymaking may be preserved in
of Material
and changed into a palatable food. In case of fodder famine the silo may
thus help the farmer to carry his cattle through the winter.
"Where haymaking is precluded, as is sometimes the case with second-crop clover,
rowen, etc., on account of rainy weather late in the season, the silo will preserve

the

silo

the crop.

Economy
silage is fed

of

than

is

Land — More cattle
otherwise the case.

can be kept on a given area of laud

The

silo

when

in this respect furnishes a similar

advantage over field-curing fodders as does the soiling system over that of pasturPasturing cattle is an expensive method of feeding, as far as the iise of
ing cattle.
the land goes, and can only be practiced to advantage where this is cheap. As the
land increases in value, more stock must be kept on the same area in order to correspondingly increase the profits from the land.
1

Condensed from

A Book on Silage, Chicago
& Co.
& Co.
& Co.

Copyright, 1895, by Eand, McNally
Copyright, 1900, by Rand, McNally
Copyright, 1903, by Rand, McNally

:

Eand, McNally
(385)

&

Co.
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Economy

of

BUILD A SILO

?

Time ami Storage Space— Kainy

weather

is

a disad-

once
vantage in filling silos as in most other farm operations, but when
season.
the
filled, the farmer is independent of the weather throughout
Less room is required for the storage in a silo of the product from an acre of
the

silo is

land than in cured condition in a barn.

Economy of Lalbor— An acre of corn can be placed in the silo at less cost
than the same quantity can be put up as cured fodder. To derive full benefit from
the food materials in the field-cured fodder corn, it must be run through a feed
cutter in small portions at a time ; the corn must, in most cases, be husked, cribbed,
and either ground, cob and all, or shelled and ground. In siloing the whole corn
plant, the cutting

is all

done

at once.

Uniformity of Feed — The

silo

furnishes a feed of uniform quality, avail-

This

able at any time during the whole winter or year.
particularly in case of dairy cows
tive to

sudden changes in the

is

of advantage perhaps

and sheep, since these animals are especially

sensi-

feed.

Silage as a Preparatory Kation

— Silage

is

of special value for feed-

ing preparatory to turning cattle on to the watery jiasture grass in the spring.

When

turned out in the spring, steers will be apt to lose weight, no matter whether
been fed, unless they are fed some grain during the first week
or two after they are let out.

silage or dry feed has

Silage as a Bo"wel Regulator

— Succulent food

is

nature's food.

The

and general health of animals
the unanimous testimony of good authorities.
It

influence of well-preserved silage on the digestion

is

very beneficial, according to

is

a mild laxative,

By

and

acts in this

way very

similarly to green fodders.

summer crops early in the season,
time when pastures in most regions
are apt to give out then again, the silo may bo filled with corn when this is in the
roasting stage, and the land thus entirely cleared earlier tlian when the corn is loft
to mature and the corn fodder shocked on the laud, making it possible to finish the
fall plowing sooner and to seed the land down to grass or to winter grain.
tilling

the

silo

with clover or other green

a valuable succulent feed will be at

hand

at a

;

THE FEEDING OF SILAGE
Silage

may

be fed with advantage to

farm animals

—

milch cows,
always in connection
with some dry roughage. The nearer maturily the corn is wheiT cut for the silo,
the more silage may safely be fed at a time, but it is always well to avoid feeding it
steers, horses, mules, sheep, swine,

excessivelv.

all classes

of

and oven poultr\

— but

;;

SILAGE RATIONS FOR DAIRY OOAVS

:>>s7

SILAGE FOK MILCH COWS
Silage is par excellence a cow feed. As Avitli other farm animals, cows fed silage
should receive other roughai^c^ in the sha})e of corn stalks, hay, etc.
1 To illustrate the quantities and combinations in
which silage may be fed tu milch cows, we give herew'itli a nmiiber of practical feed rations iniUlishcd in
two bulletins by the author, viz. Nns. 33 and 38, of the
\\'isconsin Experiment Station (October, ISLI'J, and Jan:

uary, 1894):

American Silage Rations for Dairy Cows
Corn

silage, 30 lbs. ; hay, )3i^ lbs. corn and cob
oats, 5 lbs.; linserd meal. 3 Ihs.
silage, 27 lbs.; diy fodder corn, H llis
clover hay, 6 lbs. ; oat straw, li/^ lbs. ; wheat bran, 4 lbs.
1.

meal, 5

;

ground

lbs.;

Corn

2.

;

linseed meal, 4 lbs.

Cora

3.

silage, 35 lbs.

hay,

;

.5

lbs.

;

malt sprouts,

4

wheat bran, 214 lbs.; cotton-seed meal, 1^2 lbs.
Corn silage, 30 lbs. cut sheaf oats, lbs."; mixed
meadow hay, 10 lbs. wheat bran, 4 lbs.; linseed meal,
lbs.;

4.

(j

;

;

2 lbs.

grains. 20 lbs.; gluten meal, li/^ lbs
ctilldii-seed meal,
11/-,. lbs.;
wheat shorts, P,2 lbs.;"Unseed meal, li/o lbs.
;

silage,

cut cornstalks, 12

30 lbs.;

lbs.;

wheat bran, 3% lbs. corn meal, 3 lbs. oats, 3^^ lbs., with
a sprinkling of peas.
Corn silage, 32 lbs. clover silage, 23 lbs. clover
6.
wheat bran,
and timothy hay mixed,
!bs.
lbs.;
ground oats, 4 lbs. cotton-seed meal, 3 lbs.
7.
Corn silage, 35 lbs. hay, about 11 lbs. wheat
bran, 31^ lbs.; ground oats, 2i/3lbs. linseed meal (O. P.)
;

;

;

;

;

;

;

;

Corn
ground

silage, 30 lbs.; hay, Bibs.; corn fodder, 5
oats, 4 lbs.; pea meal, 2 lbs.
silage, 40 lbs. ; clover hay, 8 lbs. wheat

Corn

9.

;

bran, 6 lbs. pea meal, 2 lbs.
AVhole corn silage, 25
10.

lbs.
31.

lbs.;

clover hay, 10

lbs.;

;

shorts, 5 lbs.
33.

bran, 5
34.
35.

bran,

;

corn meal, 4

;

lbs.

Corn silage, 24 lbs. corn fodder,
hay, 5 lbs. wheat bran, 5 lbs.
14.
Corn silage. 40 lbs. alfalfa hay,
13.

;

15 lbs.

;

clover

;

15 lbs. ; wheat
;
;
corn chop, 4 lbs.
Corn silage, 35 lbs. ; hay, 10 lbs. ; wheat bran,
15.
3 lbs. ; corn and cob meal, 3 lbs. ; cottoa-seed meal, 2
lbs. ; gluten meal, 2 lbs.
16.
Corn silage, 50 lbs. ; wheat shorts, 4 lbs. ; granogluten feed, 4 lbs.
Corn silage, 30 lbs. ; clover hay, 5 lbs. ; corn
17.
fodder, 3 lbs.; straw, 2 lbs.; wheat bran, 5 lbs.; linseed
meal, 2 lbs. ; cotton-seed meal, 2 lbs.

bran, 4

lbs.

18.
Corn silage, 40 lbs.; timothj'' and clover hay,
5 lbs. ; wheat bran or shorts, 7 lbs.
19.
Corn silage, 40 lbs.; English hay, 5 lbs. ; clover
hay, 5 lbs. ; wheat bran, 2 lbs. ; gluten meal, 2 lbs. ; cotton-seed meal, 1 lb. ; linseed meal, 1 lb.
Corn silage, 40 lbs. ; hay, G lbs. ; gluten meal, 3
20.
lbs.; corn and cob meal, 2 lbs.; wheat shorts, 2 lbs.

Corn silage, 50 lbs.; bay, 8 lbs.; wheat bran, 3
wheat shorts, 2 lbs. ground rye and oats, 3 lbs.

21.

;

barley, 2 lbs.
22.

straw, 2

Corn
lbs.

;

silage, 35 lbs.; clover hay, 10 lbs.; oat
corn meal, 5 lbs. wheat bran, 5 lbs. oats,
;

;

11 IS.

23.

Corn

silage,

35 lbs.;

hay, 7

lbs.;

brewers'

:

;

;

;

il

;

lbs.;

cotton-seed meal, 2

lbs.

Corn silage, 15 lbs. sugar beet.s, 23 lbs.; hay,
oats, 5i?lo ^^^corn meal, 7 lbs.
37.
Corn silage, 40 lbs.; clover hay, 8 lbs.; coarse
;

;

'>

linseed meal. 6 lbs.

Corn

sorghum hay,

silage, 30 lbs.;

corn meal, l%o

lbs.;

13^/^ lbs.;

cotton-seed meal, 2%o^bs.

wheat bran, l^io I'JS.
Corn silage, 35 lbs.; mixed hay,

cotton-

;

seed, 2^1o ^hs.;
39.

;

;

shorts, 8 lbs.

fj

Corn silage, 30 lbs. corn stover. 8 lbs. wheat
malt sprouts, 4 llis. linseed meal, 1 lb.
Corn silage, 50 lbs. clover hay, lbs.
Corn silage, 45 lbs.; mixed hay, 7 lbs.; wheat

lbs.

36.

10 lbs.

38.
;

Corn

silage, 30 lbs.; fodder corn, 8 lbs.; corn
meal, 3 lbs.; wheat bran, 3 lbs cotton-seed meal, 1 lb.
33.
Corn silage, 50 lbs.; clover hay, 8 lbs.; wheat

10 lbs.

Corn silage, 40 lbs.; clover hay, 51bs. timothy
hay, 5 lbs. wheat bran, 414 lbs.; middlings, 4V^ lbs.
12.
Corn silage, 45 lbs. clover hay, 12 lbs. wheat
11.

5

;

:

11/1;

;

wheat bran,

;

;

;

lbs.
8.

lbs.

ovn

;

;

;

;

;

;

lbs.

;

;

Corn

5.

2V3

Corn

silage, 24 lbs
corn meal. H lbs.;" wheat
bran, 3 lbs. oats, 4 lbs. linseed meal, 2 His.
25.
Corn silage, 40 lbs.; c(un fodder, 10 lbs.; cotton-seed meal, 2V^ lbs.; N. P. linseed meal. 2 lbs.; wheat
bran, 4 lbs.
26.
Corn silage, 40 lbs.; timothy hay, 10 lbs.;
wheat bran, 5 lbs.
meal. 3 lbs linseed meal, 21bs.
27.
Corn silage, 50 lbs.; ha,v, 5 lbs.; wheat liran, 4
lbs. ; linseed meal, 2 lbs. cotton-seed meal, 1 lb. gi-ouud
rye, 1 lb.
28.
Corn silage, 40 lbs.; cotton-seed meal, 3 lbs.;
corn starch feed, 18 lbs.
29.
Corn silage, 30 lbs.; clover bay, 12 lbs.; wheat
niiddlings, 8 lbs. linseed meal, 1 lb.
30.
Corn silage, 42 lbs. clover and timothy hay, 5
lbs.; corn and cob meal, 8 lbs
dried brewers' grains,
24.

10 lbs.;

wheat

bran, 2 lbs.; corn meal, S^o^bs.; Unseed meal, lib.;
cutton-seed meal, f^/io lbs.
40.
C!oru silage, 20 lbs.; hay, 14 lbs.; wheat bran,
3 lbs.; gluten meal, 2 lbs.
41.
Corn silage, 30 lbs.; hay, 10 lbs.; corn meal, 2
lbs.; gluten meal, 2 lbs.; wheat bran, 2 lbs.
43.
Corn silage. 48 lbs.; corn and cob meal, 2^4
lbs.; ground wheat, 31/2 lbs.; oats, 2i/o lbs.; barley meal,
lbs2V2
43.
Corn silage, 40 lbs.; hay, 5 lbs.; straw, 5 lbs.;
wheat bran, 4i^ lbs.; oaty, 4V2 I'^s.
44.
Corn silage, 15 lbs.; turnips, 45 lbs.; wheat
chaff, 7 lbs.; oats. 31/2 lbs.; pea meal, 31/2 'bs.
45.
Corn silage, 30 lbs.; hay, 13 lbs.; ground oats,
10 lbs.
46.
Corn silage, 40 lbs. turnips, .30 lbs. clover
hay, 8 lbs. straw, 1/2 lb. oats, 2 lbs. wheat bran, 2 lbs.
47.
Corn silage, 50 lbs.; clover hay, 10 lbs.; straw,
3 lbs. pea meal, 5 lbs. oats, 2 lbs.
The rations given were fed in the following States:
;

;

;

:

;

;

;

Wisconsin; No. 14, Colorado; No. 15, Connecticut; No. 16, Illinois: No. 1^, Indiana; No. IS, Iowa;
Nos. 19, 20, I\Iassachusetts; No. 21, Minnesota; No. 22.
Nebraska; No. 23, New Hampshire; No. 34, New Jersey;
Nos.25-30, New York; No. 31, North Cai-olina; Nos. 33-34,
Ohio; Nos. 35-37, Pennsylvania; No. 38. Texas: Nos. 39-41,
Vermont; No. 42, West Virginia; and Nos. 43-4:, Canada.
Nos.

1-13,
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How Much

to

THE FEEDING OF SILAGE
Feed — The quantities of silage fed sliould not exceed 40

or, at

the out-

a maximum allowance of only 35 to 30 pounds
per head daily is to be preferred where the keeping quality of the milk is an important consideration.
The silage may be given in one or two feeds daily, and, in case of cows in milk, always
after milking, and not before or during the same, as the peculiar silage odor will, in the latter
side,

50 pounds per day per head.

case,

be apt to reappear in the milk.

of

It is possible that

—

Effect on Milk Secretion Silage exerts a very beneficial influence on the secretion
milk. Where winter dairying is practiced, cows will usually drop considerably in milk toward

spring, if fed

on dry feed, causing a

tation period.

If silage is

loss of

milk through the whole remaining portion of the lacmarked decrease in the flow of milk before

fed there will be no such

turning out to grass, and the cows will be able to keep up well in milk until late in the summer,
fall, when they are to be dried up preparatory to calving.
Silage has a similar effect
on the milk secretion as green fodder or pasture, and if made from well-matured corn, so as not to
contain an excessive amount of acid, is more like these feeds than any other at the disposal of the
or early in the

farmer.

There is an abundance of evidence at hand showing that good silage fed in moderate quantities
produce an excellent quality of both butter and cheese. According to the testimony of butter
experts, silage not only in no way injures the flavor of butter, but better-flavored butter is produced by judicious silage feeding than can be made from dry feed.
The combinations in which corn silage will be used in feeding milch cows will depend a good
deal on local conditions it may be said in general that it should be supplemented by a fair proportion of nitrogenous feeds like clover hay, wheat bran, ground oats, Imseed meal, and cottonwill

;

seed meal.

Silage

SILAGE FOB STEERS
may

fed with advantage to steers, in quantities up to forty or fifty
The health of the animals and the quality of the beef produced on

)3e

pounds a day.
moderate silage feeding leave nothing to be wished
If the silage is

and

made from immature

corn, care

for.

must be taken not

to feed too large quantities

produce scouring in the animals. Young stock may
be fed half as much silage as full-grown ones, with the same restrictions and precautions as given
for steers. Experience obtained at the Kansas Experiment Station suggests that corn silao-e is
not a fit food for breeding bulls, unless fed only as a relish
fed heavily on silage, bulls lose
virility and become slow and uncertain breeders.
at the start

to feed carefully, so as not to

;

SILAGE FOR HORSES
When

fed in moderate quantities, not to exceed twenty pounds a day, silage

is

a

good food for horses.
It should be fed twice a day, a light feed being given at first and gradually
increased as the
animals become accustomed to the food. Some farmers feed it mixed with cut straw,
two-thirds

of straw, and one-third of silage, and feed

object to silage at

first

on account of

its

all

the horses will eat of this

peculiar odor, but

mixed feed. Some horses
by sprinkling some oats or bran on top

SILAGE FOR SHEEP AND SWINE
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and feeding only very small amounts to begin with, they soon learn to eat and relish
it -willingly from the beginning.
Horses not working may be fed larger
quantities than work horses, but in neither case should the silage form more than a portion of the
coarse feed fed to the horses.
Silage-fed horses will look well and come out in the spring in
better condition than when fed almost any other food.
What has been said about silage as a food for horses will most likely apply equally well to

of the silage

Some

it.

horses take

mules, although only very limited experience has thus far been gained with silage for this class of

farm animals.

SILAGE FOR SHEEP
Silage is looked upon with great favor amoug sheep men
sheep do well on it,
and silage-fed ewes drop their lambs in the spring without trouble, the lambs being
strong and vigorous.
;

Silage containing a good deal of corn

fattening

;

is

not well adapted for breeding stock, as it is too
much corn in the silage is an advantage. Sheep

for fattening stock, on the other hand,

may

be fed a couple of pounds of silage a day and not to exceed five or six pounds per head.
" I have fed ensilage
Professor Cools reports as follows in regard to the value of silage for sheep
:

and am remarkably pleased with the results. I make ensilage
half the daily ration, the other half being corn stalks, or timothy hay, with bran or oats.
The
sheep do exceedingly well. Formerly I was much troubled to raise lambs from grade ^Merino ewes.
Of late this trouble has almost ceased. Last spring I hardly lost a lamb. While ensilage may not
be the entire cause of the change, I believe it is the main cause."
Mr. J. S. Woodward, the well-known New York farmer who has made a specialty of early
"In order to be successful in raising fine
lamb raising, says regarding silage as a feed for lambs
lambs, it is imperative that the ewes and lambs both should have plenty of succulent food. Nothing
can supply the deficiency. For this purpose roots of almost any kind are good. Turnips, rutabagas, and mangolds are all good.
Corn silage is excellent. Could I have my choice I would
prefer both silage and roots. If I were depending on silage alone for succulent food, I would give
four pounds per hundred pounds live weight of sheep, all at one feed, at the forenoon feed but
when feeding both silage and roots, I would feed silage in the morning and roots in the afternoon."

liberally to sheep for three winters

:

;

SILAGE FOR SWINE
The testimony concerning the value of silage as a food for swine is conflicting.
both favorable and unfavorable reports being at hand. Many farmers have tried
feeding it to their hogs, but without success. On the other hand, a number of hog
raisers have had good success with silage, and feed it regularly to their swine.
It
is possible that the differences in the quality of the silage and of the methods of
feeding practiced explain the diversity of opinions formed.

According to Professor Cook, Col. F. D. Curtiss, the great American authority on the swine
is valuable to add to the winter rations of swine.

industry, states that silage

2S

THE BUILDING OF A

390

SILO

"We have fed our sows,
Mv. J. W. Pierce of Indiana writes in regard to silage for liogs
about twenty-five in number, for four winters, equal parts of ensilage and corn meal put into a
cooker, and brought up to a steaming state. It has proved to be very beneficial to them. It keeps
up the flow of milk of the sows that are nursing the young, equal to when they are running on
clover.
We find, too, when the pigs are farrowed, they become more robust, and lake to nursing
much sooner and better, than they did in winters when fed on an exclusively dry diet."
:

In feeding silage to hogs, care should be taken to feed only very little, a pound or so, at the
mixing it with corn meal, shorts, or other concentrated feeds. The diet of the hog should
be largely made up of easily digested grain food bulky, coarse feed.s lilte silage can only be fed to
advantage in small quantities, not to exceed three or four pounds per head, per day. As in the
case of breeding ewes, silage will give good results when fed. with care to brood sows, keeping the
system in order and producing a good flow of milk
start,

;

THE BUILDING OF A SILO
GENERAL, CONSIDERATIONS
Several important points have to be observed in building

must

silo

be air-tight,

and the fodder well packed in

it,

First of

silos.

all,

the

so as to exclude the air as

far as practicable.

In the second place, the

silo

must have smooth, perpendicular

lualls,

allow the mass to settle without forming cavities along the walls.

the fodder will settle several feet during the

unevenness in the wall

will

first

few days after

which

In a deep
filling.

will
silo

Any

prevent the mass from settling uniformly, and air

spaces in the mass thus formed will cause the surrounding silage to spoil.

The walls must furthermore lie rigid, so as not to spring when tlie siloed fodder
on account of the lateral pressure in the silo, as air would thereby be admit-

settles,

ted along the silo walls, causing decay

and

loss of silage.

Size — In planning a silo the

first point to be decided is how large it shall be made.
We will
suppose that the farmer has a herd of twenty-five cows, to which he wishes to feed silage during
the winter season, e. g., for ISO days. As a rule, it will not be well to fued over forty pounds of
silage daily per head.
If this quantity be fed daily, on an average for a season of 180 days, we

have for the twenty-five cows 180,000 pounds, or ninety tons. If ninety tons of silage is wanted,
about one hundred tons of fodder corn must be placed in the silo.
We may take foi'ty pounds as the average weight of one cubic foot of corn silage. One ton of
silage will accordingly take

one-hundrcd-ton
square

under

silo is

wanted

"Handy

it

up

and 100 tons, 5,000 cubic feet. If a rectangular
must then have a height of 30 feet. °If a
might be given dimensions 13 x 13 x 35 feet, or 13 x 13 x 30 feet. (See also

silo is to

Rules.")

be

fifty

built,

cubic feet
say 13x14

;

feet, it

GENERAL CONSIDERATIONS
Approximate Capacity of Cylindricaij Silos pok Well-matured Corn Silage,

Depth op

Silo,

391
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SILO

—

of Silos One of the essentials in silo building is that there shall be a minimum of
surface and wall exposure of the silage, as both the cost and the danger from losses through spoiling are thereby reduced. The round silos are superior to all other forms in regard to this point,
the cylindrical form being also the most economical to build of the three types, because lighter

Form

material and less of

it

may

be used in their construction.

Silage of all kinds will usually begin to spoil after a

few

days, if left exposed to the air

;

hence

the necessity of considering the extent of surface exposure of silage in the silo while it is being
fed out. In a deep silo there is less silage exposed in the surface layer in proportion to the contents than in shallow silos.

Location — The

feeding of the silage is an every-day job during the whole winter and
and twice a day at that. The silo should be as handy to get at from the barn as possible.
If the ground is dry outside the barn, the best plan is to build the silo there, in connection with
the barn, going 4 to 6 feet below the surface, and providing for doors opening directly into the
barn.
The bottom of the silo should be on or below the level where the cattle stand, and, if practicable, the silage should be moved out and placed before the cows at a single handling. While it
is important to have the silo near at hand, it should be so located, in case the silage is used for
milk production, that silage odors do not penetrate the whole stable, at milking or at other times.
spring,

Bottom of

Silo

— The

bottom of the

silo

may

he clay, or, preferably, a layer of small stones covered
with cement. In some silos considerable damage has
been done by rats burrowing their way into the silo
from below, and destroying a great deal of silage, both
directly and indirectly, by admitting air into the silo.
The silo may be built 4 to 6 feet down into the ground,
if this is

dry. Stave silos are built entirely above ground.

roundation and Wall — The

silo

should rest

on a, substantial stone foundation, to prevent the bottom of the silo from rotting and to guard against spreading of the silo wall. The foundation wall should be 18
to 34 inches thick
Professor Cook recommends making the bottom of the silo one foot below the ground, so
that the stone wall

the earth

on the

on which

outside, as

it

rests

shown

may be

sustained by

in Fig. 167.

In building rectangular silos sills made by two 3x10
planks (P) rest on the inside ten inches of the foundation
wall

;

silo

one of these projects

at

each corner.

The

stud-

which are 2x10 planks, and as long as the
is high, or two lengths toe-nailed together, are placed

dings

(8),

13 to 16 inches apart, large silos requiring the smaller
distance.
Pia. 167. Foundation of silo. Bottom
of silo one foot below grouo^, (Cook.)

As

there

is

a considerable lateral pressure in the silo

before the fodder has settled,

it is

very important to

STONE OR BEICK SILOS
make
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the walls rigid and to place the studding sufficiently close together to prevent spreading of

the wall.

Mr. James M. Turner

states that it

was found necessary

to use

2x13

studding,

or 36 feet in length for the outside wall, as well as for the cross-partitions in his
addition to this, three courses of bridging in each side-wall were inserted.

When

22, 24,

first silo.

In

the silage has

no lateral pressure in the silo. While silos provided with partitions must be
simultaneously on both sides of the partition to avoid bulging or even bn-aking of the
partition, the silage in one compartment can be completely removed before that in the other is

settled there is
filled

uncovered, without causing the partition to spring.
To insure ventilation in rectangular wooden silos, the

sills may be two inches narrower than
and the lining in the same way the plate
The same end may be
is made narrower than the studding to provide for an escape at the top.
reached by boring a series of holes at the bottom of the outside wall between every two studs,
leaving an open space of about two inches on the inside at the top of the plate. Wire nettings
should be nailed over ventilation openings to keep outs rats and mice.
Roof Where the silo is built in the bay of a barn, there will be no need of making any separate roof, which otherwise generally will be the case. The roof may be either board or shingle,
and should be provided with a cupola, so as to allow free ventilation in the silo. In extreme cold
weather this should be shut, to prevent freezing of the silage.
Material Silos are at the present built almost exclusively of wood, stone, or concrete, or

the studding, so as to leave air spaces between the

sills

;

—

—

partly of one, partly of another of these materials.

STONE OR BRICK SILOS
These

silos are usually

will last longer

when

more expensive than wooden

ones, but, in return, they

carefully built.

being just like a cellar wall, if possible without any opening except
The walls should be at least 16 inches
the door, and provided with a roof like any other silo.
thick, and sliould be jacketed with wood on the outside, to prevent injury from frost, and to form
Stone

silos are easily built,

This
dead-air spaces, which will insure perfect preservation of the silage clear up to the silo wall.
applies still more to brick than to stone walls. With the outside covering nailed to studdings,

3x4, no trouble will, however, be experienced in either case. Ventilation of the silo frame
must be provided for as in the case of wooden silos.
The following mode of constructing stone silos has proved very convenient, and will make
The silo is built 5 to 6 feet into the ground, if it can safely be done
good, substantial silos
the foundation wall is made two feet thick, and at the level of the ground a 4 x 6 sill is laid on the
outer edge of the wall and bedded in mortar a wooden frame is then erected of 2 x 6 studding,
sheeted on the inside with common fiooring, and on the outside with ship lap boarding, with or
without building paper on the studding. The stone wall is then continued on the inside of this
wooden frame up to the plate, the corners well rounded off, and the whole inside cemented.
The stone or brick wall must be made smooth by means of a heavy coat of a first-class cement.
Since the acid juices of silage are apt to gradually soften the cement, it may be found necessary to
protect the coating by a whitewash with pure cement every other year before the silo is filled. If
this precaution is taken, the silo will last for generations some of the earliest stone silos built in
:

;

;

;
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this

country have

now been

flUcil

SILO

every season for over twenty years without

(letericiratinjf per-

ceptibly.
LiliO the -wooden silos, stone silos

may

be rectangular, square, or circular

two forms, the corners shoul<l be rounded off so us
mass, and avoid loss through insufficient packing of the mass

of the siloed

if

;

built according

to assist the settling

to either of the first

in the corners.

The construction of
a round, all-stone

silo

by Professor
is shown in

,i,nveu
Kin;;-

Fi,i>-.

A

ICiS.

shows a section

silo, with conical
and the arraun'cment of filling and
feeding doors
B and

of the
roof,

;

O

ground plans of
circular and rectanguarc

lar stone silos

]).

,

F show construction

E,
of

feeding doors. The
construction of the
door jambs, to make
them

air-tight, will bo
seen in the illustration.
The doors arc made
Fio. 168.

Construction of circular, all-stone

silo.

from two

(Kin;;.)

layi'i's

of

4-

incb matched flooring,

with a layer of 2-ply saturated acid and alkali-proof paper, and are held in place with large screws
or lag bolts, as shown in E and F.
The face of the jambs sboulil be lined with 2-|))y P. and 15.
"Rubcroid" paper or its ecjual this will act as a gasket to make the door perfectly air-tight.
;

GROUT
AVhero stone
silos

may

be

and lumber high,

is sciirce,

made

SILOS
tlie

best silo

is

made

of grout.

Grout

ac(Mirding to the following dircclions:

Having excavated for the silo, dig a trench all around the bottom, and
and from one corner lead a, drain, if possible, so us to carry olT all water.

stone,

fill

it

with cobble-

The trench under

the proposed walls of the silo being filled with coliblcstones. place standards of scantling long
to extend 12 inches higher than the top of the wall when it is finislied.
Place these standards on each side of the proposed wall, and if you desire the walls to be 20 inches thick, iilace

enough

the sfuiidards 23 inches apart, a

i)air of standards being placed every 5 or (i feet around the entire
purticnlar to have the standards exactly plninb. and in line
fasten the bottoms of
standards firmly in the gromid, or by nailing a strip of wood across at the bottom of the stun-

foundation

;

lie

;

GEOUT

SILOS.

STAVE SILOS
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and a little below where the floor of the silo will be fasten the tops of the standards by
heavy cross-piece securely nailed, and fjisten the pairs of standards in their plumb positions by
shores reaching the bank outside. Planks li inches thick and 14 inches wide are now placed
dards,

-a

;

edgewise inside the standards, 20 inches apart, thus forming a box. 14 inches deep, and running
all along and around the entire foundation of the proposed wall.
Fill this box with alternate
layers of cobblestone or any
rough stone, etc., and mortar
First a layer of

or concrete.

mortar, and then a lajer of
stones, not allowing the stones

to

come quite out

to the box-

ing plank, but having concrete over the edges the con:

crete

must be tamped down

solid.

The

concrete

as follows

•

is

prepared

One part of good
mixed thoroughly

cement is
with four parts of dry sand,
and then with six parts of
clear gravel

;

make

into a thin

mortar, sprinkling with water

by means of a
and use at once.

over the same
sprinkler,

Stave

Fig. 1C9.

silo, 12

feet diameter, 24 feet high; capacity, 50 tons.

(Elias.)

Put an inch or two of this
mortar into the box, and then bed in cobblestones fill in with mortar, again covering the
When the box is filled, and the mortar "set" so that
stones, and again put in a layer of stone.
the wall is firm, raise the box one foot, leaving two inches lap of plank on wall below, and go
around again, raising the wall one foot each day, or every second day. according to the amount of
;

labor on hand.
all

If

no gravel

the cobblestones possible.

the wall

obtainable, use five barrels of sand to one of cement, and bed in
Stones with rough edges are better than smooth ones, as they bind

is

more thoroughly, but any

flat

stones

found about the

fields will

do

loose cobblestones should be placed against the outside wall before the earth

so as to have an air space,

and a

A layer of

as well.

is

brought against

it,

free passage for water.

As in case of the stone silos, the inside walls of grout silos must be made pcrfecth- smooth,
and preserved from softening by means of occasional whitewashings with pure cement tkey must
also be protected from frost bj' an outside wooden lining nailed on the 2x4 studding.
;

STAVE SILOS
The

stave silo

silos are,

make

is

the simplest type of the various separate

silo

buildings.

Stave

generally speaking, similar to large railroad or fermentation tanks, and to

satisfactory silos should be built at all events as well as a Xo. 1 water tank.

;
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The

by manufacturing
more expensive than

stave silos sent out

firms will generally be

Kuch as a farmer can build himself, because
they are built better.
The writer believes
that it does not pay to build a, poor silo except to bridge over an emei'gency, yet if a

farmer can not afford to build a (/ood silo, he
is not necessarily barred from the advantage
of having silage for his stock, since a temporary silo may be built at a very small cash
outlay.

We
cases,

can therefore consistently, in most
that persons intending to

recommend

Fig. 170.

Base of stave

(Hai der

silo.

)

build stave silos patronize the manufacturers

who have made

silo

construction a special business

the standard dairy or agricultural papers.
plete directions for setting

up the

silos,

their advertisements will

These firms furnish

and,

if

all

be found in any of

necessary silo fittings, with com-

desired, also skilled help to superintend their build-

Perhaps a large majority of the farmers of the country can not patronize manufacturers of
stave silos because the expense of shipping the lumber and fixtures would be prohibitory. For
the convenience of such persons and others who may prefer to build their own stave silos, directions for their construction are given in the following.
The specifications for a 100-ton stave silo,
printiiil below, were furnished at the request of the author by Claude & Starck, architects,
Madison, Wis.

ing.

Specifications for a 100-ton Stave Silo

Masonry — Excavate

the entire area to be occupied by the silo to a depth of
inches
excavate for foundation wall to a depth of 10 inches in this trench build
wall 13 inches wide and 20 inches high, of field stone laid in rich lime mortar. Level
oi¥ top and plaster inside, outside, and on top witli cement mortar, one part cement
to one part sand. Fill inside area with 4 inches of good gravel, thoroughly tamped
down after the woodwork is in place, coat this with 1 inch of cement nioi-tar, one
part cement to one part clean sand. Cement shall be smoothly finished, dished well
to the center and brought up at least 2 inches all
;

;

;

around inside and outside

Carpentry — All

CEMENT COVE
CONCREie

EARTH

SECTIOM
SCALE /4- IN TO FOOT.

two

walls.

staves shall be 26 feet long io

pieces, breaking joints,

straight-grained cypress

and made from

clear,

2x6

inches, beveled on edges
to an outside radius of 8 feet, mill-sized to the exact

dimensions, and dressed on oil sides. There shall be
three doors in the fifth, eighth, and tenth spaces
between hoops, made by cutting out from staves 28
inches long cut to a -IS-degiee bevel sloping to the
insiile.
(See Fig. 174.) The staves shall then be fastened together with lwo2.\4-inch battens cut on inside
to an 8-foot radius and bolted to each stave with two
14-lnch diameter carriage bolts, with round head sunk
on inside and nut on outside. The staves between

1 1(

l"!

Foundation of stave

silo

(Harder.)

the doors shall be fastened together, top and bottom,

STAVE SILOS
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In order to prevent the collapse of the
the

summer when

it is

empty and the

silo

during

staves have be-

come thoroughly dried out, the hoops should be fasthese will prevent the
tened with numerous staples
hoops from sagging or dropping down, and will also
;

hold the staves in place.

SQUARE OB RECTANGULAR

WOODEN

Bays of the barn

may

SILOS
be easily changed into

according to the following directions given
by Professor Whitcher
silos

"Remove

floors, and if there is a barn cellar, place
on the bottom of this and set 2x8 scantling vertically, bringing up the inside edges even witla the sills of
the barn. The bottom may or may not be cemented,
according as the ground is wet or dry.
If to be
cemented, three casks of cement and an equal amount
of sharp sand or gravel will cover a bottom 16 x 16 and
turn up on the sides two feet, which will give a tight
Common spruce or hemlock boards, square-edged
silo.
and planed on one side, are best for boarding the inside
these are to be put on in two courses.
of the silo
sills

Setting up
(Harder.)

Fig. 175.
tions.

tlie

stave silo in sec-

;

breaking

thoroughly nailed, will give a
tight silo. No tonguiug or matching is needed. Tarred
paper may be put between the boarding, if desired, but
I doubt if it is of great utility.
joints, and, if

"At some point most easily accessible, an opening
extending nearly the height of the silo must be made, to
put in the corn and take out the silage. The courses
of boards should be cut shorter than the opening, to
allow loose boards to be set in, lapping on the doorstudding and making an air-tight joint. For all this

work medium lumber is good enough, and a very limited amount of mechanical skill and a few tools, which
.

all

farms should have, will enable most farmers to build

their

own

"A

silo.

few iron

rods, one-half inch in diameter, may be
necessary to prevent spreading by side pressure, but
this will

depend upon the strength of the original frame
Narrow boards, from 5 to 8 inches wide,

of the barn.

m. Use of barrel staves in setting up
a stave silo they should be removed

Fig.

:

before the

silo is filled.
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CROPS FOR THE SILO
wide ones, as they are not likely to
Eight-penny nails for the first boarding and twelve-penny nails for the second course will

are better than

swell and

split.

hold the boards in place.

"A silo constructed

as

above outlined will cost from

50 cents to $1 for each ton of its capacity, according as
all materials, including lumber and stone, ai'e charged,,
or only labor

and

nails, rods,

and cement."

CROPS FOR THE SILO
CORN SILAGE
The
silo

varieties of corn to be planted for the

must

differ

according to local conditions,

and soil.
Ideal Varieties — The

as of climate

ideal silage corn, accordFig. 177. Door of stave silo. (Elias.)
ing to Shelton, is a variety having a tall, slender, shortThe leaves and ears should make
jointed stalk, well eared, and bearing an abundance of foliage.
up a large percentage of the total weight, and the yield per acre should be heavy. The lower
leaves should keep green until the crop is ready to harvest, and it is desirable to have the plant
silage variety should mature late, the
stool well and throw out tall, grain-bearing suckers.
later the better, so long as it only matures, as a long-grow-

A

ing, late-maturing sort will furnish

much more

feed from

a given area than one that ripens early.

Thickness of Planting — In
the silo

planting corn for

we want

the largest quantities of food materials
This, evidently,
capable of producing.

that the land is
can be obtained by a medium thickness of planting. If
too thin or too thick planting be practiced, the total yields
in the forof food materials obtained will be decreased

—

mer

case,

because of the small stand of plants

;

in the

because of insufficiency of light, moisture, and other
conditions necessary to bring the plants forward to full

latter,

growth.

Corn should be planted in hills or drills, and not
The objection to sowing corn broadcast is that
the land can not be kept free from weeds in this case,
except by hand labor that more seed is required, and that
plants will shade one another, and therefore not reach full
development, from lack of sufficient sunshine and mois-

broadcast.

;

Fig. 178.

A cheap roof of stave silo,

(Clinton.)

ture.

As

a result, the yield will be greatly diminished.
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— The

of food materials in the com crop is not
a corn plant has reached its total growth in
height, it has attained only one- third to one-half the weight of dry matter it will gain if left to
grow to maturity and although there is a slight decrease in the digestibility of the diy matter
and a marked decrease in that of the crude protein and crude fiber with the greater maturity of
the fodder, we nevertheless find that the general practice of cutting corn for the silo at the time

When

to Harvest

obtained until the corn

is

largest

well ripened.

amount

When

;

when

the fruit has reached the roasting-ear stage,

knowledge on the

is

good

science,

and in accord with our best

subject.

CLOVER AND ALFALFA SILAGE
When properly made, clover silage is an ideal feed for nearly all kinds of stock.
Aside from its higher protein content it has an advantage over corn silage in point
The late A. F. Noyes of Dodge County, Wisconsin,
of lower cost of production.
who siloed 1,300 tons of clover during his last eight years, estimated the cost of
one ton of clover silage at 70 cents to $1, against $1 to 11.25 per ton of corn silage.

When to Cut — The
bloom, or

when

the

first

common

practice of farmers

is

to cut clover for the silo

single heads are beginning to wilt, that

is,

when

when

in full

right for haymaking,

and we notice that the teachings of the investigations made are in conformity with this practice.
What has been said in regard to the siloing of clover refers to alfalfa as well. Alfalfa silage
compares favorably with clover silage, both in chemical composition and in feeding value. It is
richer in flesh-forming substances (protein) than clover silage, or any other kind of silage, and
makes a most valuable feed for farm animals, especially young stock and dairy cows.

OTHER SILAGE CROPS
Sorghum
Sorghum

sometimes siloed in the Western and Middle States.

is

sown in drills, three and one-half inches apart, with a stalk every six
and is cut when the kernels are in the dough stage, or before. According to Shelton, the medium-growing saccharine and non-saccharine sorghums are all excellent
silage materials.
The sorghums are less liable to damage by insects than corn, and they remain
green far into the fall, so that the work of filling the silo may be carried on long after the corn is
ripe and the stalks all dried up. The yield per acre of green sorghum will often reach twenty tons,
or one-half as much again as a good crop of corn.
for silage

is

to ten inches in the row,

Cow-pea silage
accustomed

is

greatly relished by farm animals after they once

to its peculiar flavor;

farmers

who have had

become

considerable practical

experience in feeding this silage are of the opinion that cow-pea silage has no equal
as a food for cows and sheep.
It is also a good hog food, and for all these animals
is

considered greatly superior to pea-vine hay.

Soja Beans
varieties are well

{soy beans) are another valuable silage crop.

adapted for

silage.

The crop

is

The vigorous late
frequently siloed with corn (two
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parts of the latter to one of the former), and like other legumes
silage

by tending

is

improves the

—

Canada has recommended the

made up

of cut Indian corn, sunflower seed heads, and horse beans in the pro-

Mixed Silage Professor Robertson of
Robertson Ensilage Mixlure for the silo.
The mixture

it

to counteract the acid reaction of corn silage.

portion of one acre corn, one-half acre horse beans, and one-quarter acre sunflowers.
ple

back of

The

this practice is to furnish a feed richer in flesh-forming substances (protein)

princi-

than corn,

and thus avoid the purchase of large quantities of expensive protein foods, like bran, oil meal, etc.
Feeding experiments conducted with the Robertson Silage Mixture for cows at several of our
experiment stations have given very satisfactory results, and have shown that this silage mixture
can be partly substituted for the grain ration of milch cows, without causing loss of flesh or lessening the production of milk or fat. Fifteen pounds of this silage may be considered equivalent
to three to four pounds of grain feeds.

—

Beet Pulp Silage In districts near sugar beet factories, where sugar
beet pulp can be obtained in large quantities and at a trifling cost, stock feeders
and dairymen have a most valuable aid in preserving the pulp in the silo. As the
pulp

is

taken from the factory

it

contains about 90 per cent of water.

being heavy, finely divided and homogeneous, and a more
shallow silo can therefore be safely used in making pulp silage than is required in siloing corn,
and especially clover and other croiDS of similar character. If pulp is siloed with other fodder
Beet tops and pulp may also be
crops, it is preferably placed uppermost, for the reason stated.
siloed in alternate layers in pits three to four feet deep, and covered with boards and a layer of

The pulp packs well

in the

silo,

dirt.

Beet pulp silage is relatively rich in protein and low in ash and carbohydrates (nutritive ratio
Its feeding value is equal to about half that of corn silage.

1:5.7).

FILLING THE SILO
If the corn

is

to be cut before being filled into the silo,

it is

unloaded on the

the fodder-cntter and run through the cutter, after which the carrier
elevates it to the silo window and delivers it into the silo.
Fine vs. Coarse-cut Silage The leligth of cutting practiced differs somewhat with
The general practice is to cut
different farmers, and according to variety of corn to be siloed.
The corn will pack
the corn in one-half to one-inch lengths, a few cut in two-inch lengths.
better in the silo the finer it is cut, and cattle will eat the larger varieties cleaner if cut into inch
table of

•

—

lengths or

less.

On

the other hand,

it is

possible that fine cutting implies larger losses through

may, furthermore, not keep as long as silage cut longer
There is, however, not sufficient experimental evidence
after having been taken out of the silo,
the majority of farmers filling silos, at any rate, pracat hand to establish either of these points

fermentations in the

silo

;

fine-cut silage

;

tice cutting

corn fine for the

silo.

-
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Spreading and Packing — The

carrier should deliver the corn as nearly in the

middle

by means of a chute attached to the carrier, the cut corn may be delivered
and the labor of distributing and leveling the com thus facilitated.
to any part of the silo desired
If the corn is siloed "ears and all," it is necessary to keep a man or a boy in the silo while it is
being filled, to level the surface and tramp down the sides and corners if left to itself, the
heavier pieces of ears will be thrown farthest away and the light leaves and tops will all come
as a result, the corn will not settle evenly, and the feeding value of
nearest the discharge
of the silo as possible

;

;

;

;

To assist in the distribution of the corn it is recommended that a pyramidal box be hung in front and below the top of the carrier this may be
made about three feet square at the base and tapering to a point, at which a rope is attached for
The descending mass of cut corn will strike the top of the box and be
hanging to rafters.
different layers of silage will difler greatly.

;

divided so as to distribute to

all

parts of the

silo.

Another simple device is to place a board
which the cut corn will strike;

vertically, or nearly so, in front of the top of the carrier, against
or, to tie

a bag, open at the bottom, over the top of the carrier.

Bapid

vs.

Slow Filling — Generally

speaking, rapid filling has the advantage in point

of economy, both of labor and of food materials.
in case of slow filling than
of the

air,

when

the silo

which then has better access

The fermentations

is filled

are left to proceed farther

by the oxygen
shown by the higher

rapidly, being greatly aided

to the separate layers

;

this is plainly

temperature reached in slowly filled silos. The rise in the temperature is due to the activity of
and a high temperature, therefore, means greater losses of food constituents. More silage

bacteria,

can be obtained in the same silo by slow than by rapid filling, as the fodder will settle more in the
former case than when the silo is filled at once, and refilled after a few days.
As there may be some farmers who still hold slow filling to be preferable, we give the directions

way When enough corn has been added to fill three to six feet of the
discontinued and the mass allowed to heat up to 120° to 140° Fahrenheit. This
take a day or two; the filling is then continued, and another layer of three feet or more filled in,

for filling the silo in this

the filling

silo,

may

which is

left to

:

is

heat as before.

This method of intermittent

Carbon Dioxide' Poisoning — As
evolved, and

filling is

continued until the

soon as the corn in the

silo

silo is full.

begins to heat, carbon

shut up tight, the gas will gradually accumulate directly above
mix with it under the conditions given. If a
man or an animal goes down into this atmosphere, there is great danger of asphyxiation, as is the
case under similar conditions in a deep cistern or well.
Poisoning cases from this cause have
occurred in filling silos where the filling has been interrupted for one or more days, the carbonic
acid generated in the meantime having replaced the layer of air immediately above the corn, and

dioxide

is

the fodder, since

it is

if

the silo

is

heavier than air and does not

men who have gone

into the silo to tramp down the cut corn have been asphyxiated.
If the
doors above the siloed mass are left open when the filling is stopped, or at least the first door above

the surface of the corn, and the silo thus ventdated, the gas will slowly diffuse into the air.
Carbon dioxide being without odor or color, to all appearances like ordinary air, it can not be

may be readily detected by means of a lighted lantern or candle. If the
when lowered into the silo, there is an accumulation of this gas in it, and a person
should open feed doors and fan the air in the silo before going down into it.
directly observed, but
light goes out

1

Popularly called " carbonic acid gas."
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After the silage is made and the temperature in the silo has gone down considerably, there is
no further evolution of carbon dioxide and therefore no danger in entering the silo, even if this
has been shut up tight.
Covering the Siloed Fodder Straw, marsh hay, sawdust, finely cut corn stalks or
green husked fodder, cotton-seed hulls, etc., are used in various localities to cover the siloed fodder, but none of the materials recommended for the purpose can perfectly preserve the uppermost
layer of silage, as far as my experience goes, some six to eight inches of the top layer usually being
spoiled.
The wet or green materials are better for cover tlian dry substances, since they prevent
evaporation of water from the top layer.
The practice of applying water to the fodder in the silo has been followed in a large number
of cases. The surface is tramped thoroughly and a considerable amount of water added. By this
method a sticky, almost impervious layer of rotten silage, a couple of inches thick, will form on
the top, which will prevent evaporation of water from the corn below, and will preserve all but a

—

few inches of the

top.

None of the different methods foregoing will preserve all of the silage intact, and the author
knows of only one way in which this can be accomplished, viz. by beginning to feed the silage
within a few days after the silo has been filled. This method is now practiced by many farmers,
;

especially dairymen,

who

in this

manner supplement scant

fall pastures.

r^#^
PUBLICATIONS ON THE CONSTRUCTION AND
MANAGEMENT OF SILOS
—

Note In addition to the few publications on tlie subject of Silos and Silage here listed, many of the State
agricultural experiment stations have issued bulletins which are sent free to residents of the respective States.
For convenience in ordering these and other bulletins, a directory of the experiment stations is given in this connection. Directors should be addressed in their official capacity, and not personally, to obviate the possibility of
delay in the supplying of bulletins in their absence from their stations.
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Making- Poultry Pay
By

P.

H, Jacobs, Editor The Poultry Keeper, Hammonton, N.

J.

CAUSES OF FAILURE
"While

it

may

and
from that source

safely be asserted that all farms have their flocks of poultry,

that in proportion to capital invested larger

pi'ofits

are derived

than from any other live stock, yet farmers, as a rule, do not give that considera-

which it is justly entitled.
Everything depends upon the man in the management of poultry that is,
success or failure rests entirely upon the management, and in studying the causes
of failures the poultry keeper must hold in view the fact that the fowls are creatures
in his charge, and that upon his judgment hinges the question of profit or loss.
What have been the causes of failure with the many who have ventured into the
poultry business, only to fail and then to decide that "poultry keeping does not
pay" ? The following are the chief reasons, and they should be carefully considered
1. Endeavoring to keep two fowls where room for one only can be obtained
that is, saving in expenses by cheapening the cost of houses and space.
3. Buying fowls from other farms and thus bringing disease and lice into the
tion to the poultry department to

;

:

;

flocks.
3.

Overfeeding, the fowls being supplied with the greatest abundance under the

supposition,

" the more feed the more eggs."

Cold drafts over the fowls at night, with a view to supplying fresh air, when
the thermometer is low.
5. Wasting time with sick fowls instead of destroying all birds that can not be
4.

quickly cured.
6.

Disregarding the breeds by keeping anything that

7.

Lack

is

a fowl.

of exercise, the fowls being idle, discontented,

and consuming food

because they have nothing to do.
S.

Failure to provide sufficient

warmth

highest.
Copyright, 1902, by Eand, McNally

27

&

Co.
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in

winter, a season

when eggs

are

;

CAUSES OP FAILURE WITH POULTRY

406
9.

Feeding corn and wheat exclusively and omitting foods which supply albumen

for the eggs.
10.

Feeding three times

a day, the result being indigestion

and the introduction

of disease in the flock.
11.

Lice, both mites

fowls and at

all

and the large

lice that are

found only on the bodies of the

seasons of the year.

13. Failure to

keep the houses and yards clean.

Labor

is

withheld at the most

important periods.
Success, therefore, depends

upon the observance

of certain rules, a negligence

Let us now consider
and take up each of the rules above

of the one being almost equivalent to disregard of the whole.

what the enterprising poultryman should
by way of explanation

do,

:

1.

Too Many Fowls — Some

fowls, such as

foragers as others, but they should have

room

in

Brahmas, are not so active
which to exercise.

The proper plan is to allow at least five square feet of spnee on the floor for each furl; hence,
a house 10x10 feet (100 square feet) should not contain more than 20 fowls in winter. Such a
house in summer, with the south side open, and protected by wire netting, with suitable roosts
(all on a level, not stepped), may contain 30 or 40 fowls, as the yard affords room for exercise.
The yard should have at least ten times the apace of the house, but the larger the better.- In
winter the grain food should be scattered on the floor of the house, in chaff, cut straw, leaves, or
even dry dirt, that each bird may scratch and work for its share, thus compelling exercise. More
eggs will be obtained from ten hens having plenty of room than from twenty that are crowded
while the cost of food and labor will be largely reduced.

—

2. Buying Fowls
Xever allow a bird from elsewhere in your flock unless
you are absolutely sure that it is free from disease and lice. It is cheaper to quarantine all purchased birds for a -week, or even a month, than to battle a whole year
with a flock of diseased birds, as one bird will infect all the others. Keep neighbors'
pigeons away from your yards, also the sparrows, if possible, as they may carry disease on their feet.

—

3. Overfeeding
The large majority of poultrymen feed too much. It is
better to underfeed than to overfeed, for should a fowl become too fat it will
be in
excellent condition for market but will produce few, if any, eggs.
Indigestion

results, the generative

liver occurs, while

organs become weakened, fatty degeneration of the heart and
baggy crops, the crop-bound condition, laziness, and general

susceptibility to disease, will prevail.
It is the eggs from overfed hens that fail to
hatch in incubators, the chicks dying in the shells at an early stage, or just
before
they should come out. Always keep the fowls busy. Xever feed
three times a day,

WARM QUARTERS
as there should be a long interval

digestion

and

is

between meals for

digested and assimilated.

Cold Drafts — Our

plastered,
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to prevent the filling of the cto\i before

the previous food
4.

ESSENTIAL

dwelling houses are

tiglit,

and warm, and even then the cold "fresh air"

forced in by atmospheric pressure. Poultry houses are
seldom plastered and can not easily be made tight. The
fowls usually roost near the upper part, which is not
always close in winter. Ventilation does not mean cold
drafts coming in upon the fowls. Never have an open
Fig. 179. Brown Leghorn cock
and hen.
ventilator at the top when the weather is damp or cold,
and, as much depends upon the direction of the wind, just how to ventilate is a matter
for observation. The conditions for to-day may not be suitable for to-morrow. Have
the poultry house tight in winter, especially at the top, and keep the doors and
windows open during the day. If the house is not crowded there will be no liability
To test this, go into the house at night with a lighted
of insufficient air at night.
candle, or a lighted cigar, and it will be noticed that fresh air is coming in from
somewhere. It is more difficult to keep it out than to let it in. In summer have
In other words, aim to have
the house just as close, but open on one side.
is

--

summer

conditions in winter.
5.

Sick Fowls — Do

not waste several days' time

"doctoring" a hen worth
perhaps 50 cents. Always
value your time and labor.

Have

a place for sick fowls.

If it appears that a

White-taoed Black
Spanish cock and hen.

Fig. 180.

hen can

not be cured within a reasonable time it is cheaper to get
rid of her, for it does not pay

Fig. 181.

Silver-spangled

Hamburg

cock and hen.

to have her lose time, and
such hens seldom amount to anything when they recover, Take no risk of spreading disease. Better kill a few than lose all.
The dairyman who overlooks the differ6. Disregarding the Breeds
and butter breeds, falls behind his
breeds,
milk
ences between the beef breeds,
more enterprising competitor. The strongest competitor of the poultryman is some

—
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pouUryman, and the one who understands the imporIt is not pleasant to
tance of the various breeds will win.
say that the man who of all others should know one breed
(iflter

—

—

really knows less about fowls
the farmer
from another
than those living in the subuibs of cities and towns, and
the farmer would consider it an affront to be so informed,
as he is supposed to be as skilled in his calling as are those
engaged in other industries. But all farmers are not igno-

rant in that respect, for

many

of

them

the breeds.

t.

them

realize the value of

Do

not begin by going out and buying fowls
„,,,., .
,,
\ l
i.\.
t
i
of all kinds, from all sources, but start with a few and raise

Black Minorca cock
and Blue Audalusian hen.

Fig. 182.

•

i-

year only will make a great change in a flock by the
One good fowl is worth two worthless ones. Try to have
You may begiu even with common hens, but always use pure-bred

for yourself.

One

use of pure-bred males.

them uniform.

young stock

then be improved every year.
farmer keeps his horse standing idle continually if he can prevent it.
Keep the fowls busy. AVhen they seem to have nothing
to do keep the food away.
Many flocks appear hungry all the time, but do not
scratch.
The cause is too much attention and too much food, as such fowls soon
learn to wait for their owner to feed them, running to him every time he appears.
They do not work because they do not have to work.
8. Lack of
It is not necessary to have a fire in
in Winter
the poultry house in winter unless the house is severely cold or damp, and even
then a stable lantern hanging from a wire will give sufficient heat; but have the
house close on the north, east, and west sides, with
large windows on the south, so as to admit heat from
the sun during the day.
Keep the floor littered six
inches deep with leaves, cut straw, etc., which shuts
ofE cold drafts along the floor and provides litter for
scratching.
Wire fences admit winds through the
yards.
Always provide hedges or boards as windmales, and your
7.

will

Lack of Exercise — No

—

Warmth

breaks.
will

not

If the

combs

lay.

Warmth

of the fowls
will

make

become frozen they
the hens lay more

eggs than will the food.
9.

Feeding Grain — Throwing down

and wheat, and nothing

else, is a lazy

corn

method, and

it

^"'^^ ^°*^
''^'"'Dark

Brahm'^'h''™''

LICE
induces no results.

but sooner or later they will
10.

They will lay eggs
fall off

for a while,

and apparently liberally,

in number.

Feeding Three Times a Day —

not do
11.

possibly produce eggs in large

vlieat alone, as such foods do not contain all the essential

elements of egg production.

Do

Hens can not

Give a variety.

numbers from corn and
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it,

Liice

for the reasons already given.

— All

poultrymen are willing to

know when
They examine the

get rid of lice, but they seldom
their fowls are infested.

poultry houses and destroy the mites, retiring

with the satisfaction of being rid of the pests.
The real depredators are those seldom seen.
They exist at all seasons, winter and summer,
on the bodies of the fowls, usually close to the
FiQ. 184. Buff Cochin cock and hen.
skin, on the heads, under the wings, and
wherever they can hide. As soon as chicks are hatched these large lice go to them
from the hens. Thousands of young turkeys die from that cause, as a single large
gray louse can torture a chick to death. Examine for lice frequently.
There
(adding a

Fig. 185.

—

but one remedy for lice
work. When mites infest the poultry house, apply kerosene
crude carbolic acid to every quart of kerosene), using a brush. With a sprayer
the carbolic acid and kerosene may be sprayed over the house if
an emulsion with soap is prepared. This is done by shaving a
pound of hard soap In half a gallon of water, boiling until the
soap is in the solution. While hot remove from the flre, adding
the kerosene and acid, churning briskly for 15 minutes until a
creamy substance results. Then add 20 quarts of cold or hot
water, and spray.
For lice on the bodies use melted lard, but never use grease
or oils too freely on fowls. A mixture of a gill of lard and ten
drops each of sassafras, cedar, and pennyroyal oils may be applied
daily, until the lice are destroyed.
The premises must be kept
clean, a dust bath provided for the birds, and whitewash used
freely
Work performed at the proper time will save many
Black Langshan cock
is

gill of

and hen.
12.

hours' labor.

Lack of Cleanliness — The

clean as possible.

An

excellent plan

poultry house and yards must be kept as
two yards to each house, growing

to have

is occupied, changing the fowls to the cultivated
In this manner the filth is turned under, the manure

green food in one while the other
yards as occasion requires.

is
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aud uo loss of space occurs, as the extra yard will produce
Fowls delight to work on spaded or plowed ground.

utilized,

food.

The poultry keeper

is

disposed to consider

viduals, overlooking the fact that a flock

liis

a portion of the

fowls as "flocks" instead of indi-

may contain

a

number

of fowls,

no two

of

characteristics of each individual

which are alike. The individual peculiarities and
must be a daily study, and the management must be regulated accordingly.

THE BREEDS OF POULTRY
The farmers who can not

distinguish the breeds, and

who

allow their flocks to

though there are many enterprising farmei's,
nevertheless, who keep only pure breeds and endeavor to make a profit therefrom.
Such farmers know that eggs sell for cash, and that the supply from the flocks can
be maintained every month in the year with good management.
Those who give the fowls over to their wives and daughters to manage do not
use judgment, for the reason that there is considerable labor to be performed in
winter which is too severe for the female sex, the result being that on hundreds of
farms the hens lay in the summer season, as they are then free to forage and secure
for themselves all that may be required, but do not lay in winter because the condiinbrt'ed for generations, are legion,

It is possible that the farmer's wife will occasionally give the
tions are changed.
hens a good meal when the weather is very severe, but there will be more irregularities in the periods of feeding than should be the case.
Another cause of lack of profit is the adherence to grain only as a food for
poultry, corn and wheat being relied upon almost exclusively, I'csulting in indigestion and inability to produce eggs because the food is not properly balanced in
the essential requisites for egg production.

Strictly

speaking,

no "generalpurpose" fowl, hence
no "best breed"' both
for eggs and for marthere

ket.

is

The

for laying

best breed

may

be un-

because it
cannot endure the cli-

profitable

Fm.180.

Fawrolle cock and

iK'n.

mate.

The bcst bl-ocd

Fig, 187.

PlymouthRockcockandhen,
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market may not prove satisfactory for producing
A breed may be best for one purpose and sadly
deficient in some other respect.
Another point is that
the "best" breed may have some families better than
the others, and in these families may be some undesirable individuals.
Some Jersey cows have produced
more than 20 pounds of butter per week (one very

for

eggs.

close to

40 pounds, according to the claim), but there

hundreds of Jersey cows that do not produce 10
pounds of butter per week. Much, therefore, depends
Fig. 188. Silver-laced Wyandotte
cock and hen.
It has been
upon the individuals of each breed.
claimed that Leghorns, Hamburgs, JMinorcas, and Black Spanish will surpass all
other breeds as layers, yet some flocks of these breeds do
are

not prove satisfactory.

The really best layers are the Hamburgs, but unless
kept under conditions adapted for them they are almost
The large
"worthless, being tender, delicate, and inbred.
combs of the Minorcas, Leghorns, and Black Spanish

make them

susceptible to the frost in winter, while

they are not desirable in market.

If

you

or south of the Ohio River, such fowls

live in Texas,

may prove

excel-

where the
Fig. ISSh Black Java cock and hen.
winters are severe use breeds that can endure the cold.
After all, so far as the breeds are concerned, there is not a dozen eggs' difference
in a year betweeu the "best" and most of the others.
By using the pure breeds you can at least know what kind of fowls you have.
For the farmer, we are willing to ask him to rely upon the
Brahmas, Plymouth Rocks, Wyandottes, Cochins, and Leglent for laying.

If

you

live in those States

if given extra care in winter.
These breeds are not the best for every purpose but they are
probably as hardy as any that can be tried.
Some breeds, such as the Leghorns and other non-sitters,
will become restless in confinement and pull feathers, as well
They are active and prefer plenty of
as learn to eat eggs.
room, but under suitable conditions they do well and pay.
Eggs may bring more in winter but they cost less in

horns, the latter thriving well

fig.ioo.

Dominique cockerel.
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summer. Many farmers sell eggs in summer that cost nothing but the food picked
up on the farm, and while higher prices may be obtainable in winter, the cost of
food, shelter, and labor are items which must be deducted from the gross receipts.

NON-SITTING BREEDS
The

non-sitting breeds are usually small, or of

bate, especially

when young;

medium

size

;

disinclined to incu-

temperament; easily frightened, and given
destructive of insects, and addicted to
to roaming
flying if confined. They do not put on flesh readily
and are tough if much more than one year old. To
this class belong the Leghorns, Spanish, Hamburgs,
Minorcas, Andalusians, and Red Caps.

of timid

;

The

Liegliorns (White,

Silver Duclcwing, Dominique,

Black, Brown, and Bvff, Pig. 179) are entitled to first consideration.
Tliey have trim, rather small bodies are too active to
;

fatten readily; are hardy,

and moderate

persistent, regular layers of rather large,

feeders.

They

are

snow-white eggs, a

hen dropping 150 or more in a year. They
begin to lay at 5 months of age and preserve their habit until
deteriorate from inbreeding, hence a new strain should be intrefairly well-kept

Fig. 191. Colored

Dorking cock and hen.

6 years old. These qualities may
duced into the flock every two or three years

at most.

The Black Spanish (Fig. 180) return large

quantities of eggs.

more males are required to the same number
the Leghorns, the young are more tender, and the breed requires more attention in winter.
well feathered,

The Hamburg's

(Silver-Spangled,

The

bird,

however,

is

not

of females than are necessary with

O olden- Spangled,

White, and Black, Fig. 181)
are small, active, and great fliers, rojuiring a large range to
Silver- Penciled, Oolden-Penciliil

do well.

They are

persistent layers, and,

will equal the Leghorns.

the adults

,

demand more

The chicks

when properly

kept,

are rather delicate,

and

attention than any of the other egg-

producing breeds to be equally profitable.
Tlie Minorcas (Black and White, Fig. 182) are the heaviest of the egg-yielding breeds, and rank next to the Leghorns
as layers.
Weight (.'ock, 8 pounds hen, 6i pounds. The
Fig. 192. Houdan cock and hen.
eggs are large. Both varieties are heavier than the Hamburgs.
Tlie Andalnsians (Fig. 182) rank with the Minorcas as hardy and excellent layers (-being
really llinorcas).
Their plumage combines the light and dark shades of blue.
Tlie Red Caps resemble the Hamljurgs, but arc larger. They are extremely good layers.
Plumage is black and red.
:

;
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SITTING BREEDS
The

principal sitting breeds are the Bralimas, Cochins, Langnlian^, and Faveprized as being excellent layers and mothers, and also for their market
qualities.
All these breeds are slow in their

rolles,

motions, not easily frightened, not given to roaming, easily confined by low fences, readily tamed,
heavy feeders, and excellent layers.

The Bralimas (Light and Dark,

Fig. 183) are the

Weight Cock, 12
pounds; hen, 9i pouuds. Dark variety, 1 pound less in
each case. The young mature rather slowly. So inactive
are the Brahmas that a fence 4 or 5 feet high suffices to
best types of the

restrain

meat producers.

them; they are persistent

sitters,

the nest that they sometimes breals:

They

:

but so clumsy on

many

of the eggs.

are above the avci'age as egg-producers, the Light

being the better of the two varieties.

The

flesh is of exFio. 193.

cellent quality,

but they lack in breast meat.

The Cochins
Fig. 184) are good

Rhode Island Red cock and hen.

{Buff, Partridge, Black,

sitters,

and,

when

and White,

properly managed,

good layers, but are disposed to fatten readily. They equal
the Brahmas as market fowls. Weight Cock, 11 pounds
:

(except Black Cochin, 10} pounds); hen, 8} pounds.

The Lang-shans

(Black and White, Pig. 185) are

smaller and more active than any of the other Asiatics,

They are preferable
Brahmas or Cochins only because they are better
foragers. Weight Cock, 10 pounds hen, 7 pounds.
and

their flesh is of excellent quality.

to the

:

;

The FaveroUes (Fig.
Fig. 194.

Buff Orpington cock and hen.

186) are the I'esult of a cross

among the Brahmas, Dorkings, Cochins, and Houdans.
The chicks mature remarkably early, and are hardy and
easily reared; the flesh of the young birds is excellent.

"GENERAL-PURPOSE" BREEDS
The "general-purpose" breeds

(if

such term

may be

used) are the Plymovih

Rochs, Wijandottes, Javas, Dominiques, Dorkings, Houdans, and Rliode Island lltds,

ranking as to excellence in the order named.

The Plymouth Rocks

(Barred, White, and Bvff, Fig. 187) have plump, square bodies,
and are above the average as winter layers; the hens make excellent mothers, and
this is considered by many as the general-purpose breed par excellence.
The Barred variety is
ntos-t popular.
Weight: Cock, 9i pounds; hen, 71 pounds.

mature

early,

:
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The Wyandotte.s

(White, Silver-laced, Oolden, Buff,

and Black, Fig. 188) are smaller than the Plymouth Rocks,
They have fuller
and can be kept more economically.
breasts than some other varieties, are hardy, mature early, are
The White
well featherqd, and attractive in appearance.
Weight: Cock, 9i pounds; hen,
variety is most desirable.
7i pounds.

The Javas {Black,

and White, Fig. 189) are an
no good reason have lost
popularity.
They are excellent as egg producers and for market purposes, maturing early, and having the yellow shanks
and toes, the absence of which constitute! an objection to some
Pekin
and
drake.
195.
White
duck
Fig.
of the dark-colored breeds.
The hens make good sitters and
mothers, and the Javas bear confinement well. The Black variety is most commonly kept.
Weight Cock, 9i^ pounds hen, 7i pounds.
old

American

Mottled,

class of fowls that for

;

:

The Dominiques (Fig.

They bear confinement well
190) resemble the Plymouth Rocks.
and do not appear to deteriorate from inbreeding to the extent observed in some of the other breeds.
They mature early, are hardy, make good mother?, and are valuable as a farm variety. Weight
Cock, 8} pounds hen, 61 pounds.
The Dorking's ( W/w'fe, Silver- Gray, and Colored, Fig. 191) have short legs and heavy bodies
and are hardy if properly cared for, but still are too delicate to endure confinement in damp, cold
White, cock, 7i pounds; hen, 6 pounds;
houses. They rank high for quality of flesh. Weight
Silver-Oray, cock, 8 pounds; hen, 6i pounds; Colored, cock, 9 pounds; hen, 7 pounds.
The Houdans (Fig. 193) are the most popular of all the French breeds. Wright says of
"Better table fowls there are none the laying powers are great; the chicks fledge and
them
grow faster than almost any other breed, and the eggs are prolific.'' Their objectionable features
are the fifth toe, heavy beard and crest, and their flying habit. Weight
Cock, 7 pounds hen,
;

:

:

;

:

;

6 pounds.

Rhode

Island Reds

Plymouth Rocks.

They

(Fig. 193) are smaller,

are hardy, prolific, furnish a

more active, and mature earlier than the
good quantity and quality of meat, and are

excellent layers.

BiiiF Orpingtons (Fig. 194) are a favorite fowl in
Canada, where they are raised for export to England.
The breed has been received with favor in the United
States, because of the excellence and quantity of the flesh
and the

pullet's capacity as an egg-producer.
Cock, lOJ pounds; hen, 8i pounds.

Weight:

"FANCY" BREEDS
1'ho " fancy " breeds, as a rule, present few

claims either as layers or as food

producers.

Fia. 190.

Rouen duck and drake.

;
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Unless kept by themselves they will vitiate any other
strain.
The most celebrated of the fancy varieties are
the Polisli, Games, Silky, Sultan, Frizzle, Rumi^less,

and Bantams

All these are more
and require extra care, with the exthe Bantam, which is undesirable in any
of several varieties.

or less delicate,

ception of

poultry yard except as a pet.

DUCKS
The White Pekin

(Pig. 195) is the

most popFie-^wj^^Gray African goose and

ular of the profitable breeds of ducks; pure white,

hardy, an

excellent layer.

Weight: Drake, 6 pounds;

Birds 10 weeks old

duck, 7 pounds.

may

be fatted to 5 pounds for marketing.

Aylesburys by many are preferred to the Pekins, as being hardier, heavier,
and more prolific, and by others are crossed u|)on the lighter breed. "Weight:
Drake, 9 pounds duck, 8 pounds.
;

Roiiens

(Fig. 190) also are heavier than Pekins, but

vantage, as the white birds

and

of

good

flavor;

make

better appearance

development rather slow.

dark plumage

when dressed

;

Weight. Drake,

a disad-

is

flesh fine-grained
9

pounds; duck,

8 pounds.

Black Cayugas

are hardy, domestic, and thrive in confinement, but are

open to objection as to color

;

mature

Weight

early.

:

Drake, 8 pounds

;

duck,

7 pounds.

GEESE
Gray African

geese (Fig. 197) resemble

the Pekin ducks in that they require
thrive

mature

most

in

moderately close

early.

Many

little care,

raisers consider

profitable of all breeds.

and
them the

confinement,

Young

Africans

can be marketed at 10 weeks, fattened to from
Flesh is of fine texture and
8 to 10 pounds.

good
Fig. 198.

Toulouse Koose and gander.

flavor.

Toulouse

geese (Fig. 198) are large framed

;
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good layers

;

thrive in con-

gray ; abdominal pouch hangs almost
Weight Ganto ground.
goose, 18
pounds;
der, 20
pounds. The Toulouse and
finement

color,

;

:

Embden

are the largest

of

the breeds.

Embden

(Fig.

geese

199) are pure white, resem-

bling Toulouse

form
Embden

Fig. 199.

somewhat in
and

lay fewer eggs,

more inclined

are

gander.

;

to

sit

hardy, and of rapid growth.

Fig. aOO.

Bronze turkey cock.

TURKEYS
Bronze

turkeys (Fig. 200) are most generally kept because of their surpassing
and the large range they require. Weight:

despite their roving disposition

size,

Gobbler, 36 pounds; hen, 20 pounds.

White Holland
season

mature

;

early.

Narragansetts
marketable bodies.

The
any

turkeys are persistent layers, and disinclined to

Weight

:

Gobbler, 26 pounds

;

are gray, with bronzed wings;

Weight

:

Gobbler, 30 pounds

;

sit

early in

hen, 16 pounds.

mature

early,

with plump,

hen, 18 pounds.

and Blacks are perhaps less profitable fowls than
although the Buff is somewhat heavier than the Wh'te HolThe Bronze and White Holland varieties are the most popular.
Buffs, Slates,

of the foregoing,

land.

POULTRY HOUSES
There

no kind

house that will suit all.
One may prefer one
All depends upon the cost.
There is
disagreement in the ideas of poultrynien regarding poultry houses, and even
is

of poultry

design and another something different.

much

one selects a style that suits his ideas, the cost may be an objection. The accompanying illustrations (Figs. 201-208) show some designs of poultry houses that have
proved useful in practice.
if

COXSTKUCTION FOR COMFORT
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be placed on the southeast side, and on the east and west sides if preferred. The climate,
and location must also govern the selection of a design. Dampness must always l)e avoided.

soil,

INCUBATORS AND BROODERS
At the preBent day the incubator performs an important part in the management of poultry, and as incubators and brooders have been perfected to a high
degree, they are as easily operated as farm machines, and with much less labor. The
introduction of incubators, instead of reducing prices for
early

broilers,

has

increased

them, as a larger number of
consumers has been educated
to enjoy such luxuries.
Poultry house with brooder apartment
Jiow glass may be employed to give light and
rear apartments.

Fig. 203.

.

Designed to show

warmth

to front

At one time

and

a breeder

known

to

the writer put upon the market a
large supply of ducklings, for which he had no sale. Being forced to almost give them away he
did so, much discouraged, but those to whom he sold them returned for more, and the next
season he could barely supply the demand.
ducklings, for

which he receives sometimes

—

To-day the same
as

much

man

hatches annually over 10,000

as 30 cents per j)ound.

Inculbator Egg Supply Prices of broilers are always high in April and
May, and good every other month in the year. Many, however, make the mistake
of selling inferior chicks, and conclude that the broiler business does not pay.
One

of the serious difficulties

is

to secure the eggs, as they are usually scarce in

AVhen eggs are purchased they must be secured in smfill lots, from
separate farms, the result being that many of them do not hatch, as each lot of
fowls contributing to the supply is kept under different couditions.
In some
yards, or on some farms, the
winter.

hens may be too fat, the males
may be impotent, and the
pullets may be immature
in
;

fact,

there are more drawbacks

than one can easily enumerate.

Fiq. 304.

Movable

roost, designed for

heavy fowls.

—

Selecting- the Egg--Pro(lucing Flock
To succeed, the farmer must control his
egg supply, and to do this ho should keep a large number of hens, or select neighbors to do so for
him. If he desires hardiness and quality in his broilers he should use Brahma, Plymouth Rock,
Wyandotte, or Cochin hens, the males to be Colorcil Doxkings. No pullets should be retained, as
the Dorjiings are only moderate layers, and a flock of Dorkings should be kept solely for the
purpose of producing males. The cooperating neighbors also should be provided with such males.

SELECTING THE EGG-PRODUCIXG FLOCK
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Cross-bred hens or pullets may be used, provided they are part Brahma, Cochin, Plymouth Rock,
or Wyandotte. No attempt should be made to select the "best laying breeds," as that would
entail the use of breeds not so suitable for producing broilers.
The chief desideratum is hardiness, as the object should be to hatch only such chicks as can be raised, kept thrifty, and
marketed to advantage. One good chick is worth more than two or three inferior ones, consumes
less food,

and

entails less labor.

to the chicks.

"While

it is

The Dorking

is

the finest of

not a very hardy breed, yet,

if

all

table fowls,

and

will give quality

crossed with the breeds mentioned, the

chicks should prove hardy.

In this connection, however, it is well to urge that before venturing too far experiments
should be made with a few Dorkings, for the reason that the breeds which feather out rapidly

when young

are not so hardy as those which begin to feather later and slowly. The Dorking, like
the turkey, feathers rapidly, the vitality of the chicks being heavily drained to produce feathers.
Beginners should use Brahma or Cochin hens, or crosses of the same, and Plymouth Bocks or

Wyandotte males.

Avoid black fowls, as the pin-feathers show on the carcasses when dressed.
be seen that the "best" breed, even for producing broilers, is selected only with
difficulty, as there are some faults in each breed.
Even the hardy Brahma or Cochin is deficient
in plump breast, and does not fatten readily when young, seeming to make use of all the food for
purpose of growth. The Plymouth Rocks and Wyandottes are freer from faults than many other
breeds intended for broilers or market fowls. Either the White or the Barred Plymouth Rocks, or
any variety of Wyandottes may be selected, as there is no difference in the several varieties, except
It will thus

color.

A brood

consisting of Leghorns and Brahmas, or of any

so well together as

Brahma.

when

separate, for the reason that the

two breeds, will not always thrive
Leghorn requires more warmth than the

have chicks as uniform as possible.
hens in preference to pullets for producing broilers, as many
pullets are immature. Chicks from eggs laid by hens are usually stronger and more vigorous than
those from pullets.
A hen is one that is at least one year old. When feeding the hens which are
to produce eggs for incubators bear in mind that they may become too fat.
Give meat, ground
blood, clover hay (cut fine), green cut bone, and mixed grains, instead of feeding too much wheat
and corn, and never feed mature fowls three times a day. A light meal in the morning and a full
meal at night may be allowed, but always scatter about a gill of millet seed in the litter, in order
to induce the hens to scratch and work. A hen that is a good scratcher, one that is constantly
busy, is always a good layer.
It is best to

Feeding for Egg's — Use

—

and Brooders As directions are always
not necessary to attempt to tell how to operate them.
The temperature for hatching is 103° Fahrenheit. If the incubator hatches some of
the eggs, but not all, the fault is with the eggs, as no two eggs (nor two hens) are
exactly alike. The fact that an incubator hatches some of the eggs is proof that only
the perfect eggs were suitable for the purpose.
The hen does no better. Eggs
placed under heiis are usually selected, a dozen of the best in a large lot being used,
while those placed in incubators are of all kinds.
Hints about

sent with incubators

Inciilbators
it is

INCUBATOES AND BROODERS
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When
are

operating an incubator do not depend entirely upon the regulator. Brains
Do not hesitate to giye care and hard work
regulators.

more important than

It is labor and brains that bring success.
to the business.
depends entirely upon the machine makes a mistake.

The operator who

Double poultry house and sheds
The sheds are shown at the ends, the roosting rooms in the center.
This plan permits of any number of such houses, the interior arrangement being shown in Figs. 206 and 307.
(Plan submitted by Mr. M. K. Boyer, Hammonton, N. J.)

Fig. 205.

;

Constant

Warmth

Necessary — Early

broilers are not

summer

chicks.

A hen's suc-

and rearing a brood in the spring is not to be compared with the brooder's work
in winter.
Everything depends upon warmth in the brooder for the chicks, and the warmth must
be constant and regular. The most successful broiler raisers are those who have an attendant in
the brooder house to watch the chicks and the temperature, and another attendant to go on duty
at night; for it is in the night, when the fires get low, that the chicks become chilled, owing to
cess in hatching

lower temperature or changes in the direction of the wind.

YARD

YARD

r

03

7a
D3

YARD

YARD

Double poultry house and sheds. Floor
.,>,„. plan.
y.au.
.,1, scratching
A,
surabcumg shed;
snea; B,
15, roosting
ronstinc pen;
nen- a door t(
to
scratchmg shef: b, door from scratching; shed into roosting pen; c, window'; d,
d offtet
offset for ^ddnkingveJsel
drin.-_„
^'"^^ "'"^ '"' grown
'° ^
^'"'^° in
^' ^
vards. the
th other yards
™rd'
'" alternate yards,
betorocciipTd by °he foi^s^

Fig. 206

'
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Keep in view, then, tliat hatching broilers with incubators is winter work. It can be done
only with the incubator and brooder, as hens seldom become broody in winter. The incubator is
always ready for work, and more chicks can be attended to with the aid of brooders than when
hens are used. It would require 100 hens, each having 10 chicks, to hover 1,000. And, to make
it

if

hen can not successfully hover 10 chicks in winter. True, she does it— in summer, but
turned out to care for her chicks in the winter season, she and her brood would perish.

plainer, a

MiK Iil-y ^^Sc"^"^^
-

-

VL;^" .^sa&Pf

into-'

•->l
Fig. 207.

Closer view of double poultry house and sheds, showing the fowls confined during cold weather.

Care of Brooder Chicks — There

is no mystery in the care of brooder
They require no food for 48 hours after they are hatched, but they should
a temperature not lower than 95° the first three days,
have warmth in the brooder
and gradually reduced to 80°. A clean board floor, on which sharp sand has been
spread, and a mess of pinhead oatmeal every two hours, for the first two days, will

chicks.

be

all

—

that they will require, but a teaspoonful of millet seed should be scattered on

28
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at work.
Do not turn them out to get ''fresh air."
More chicks are
desii'e
if the weather is cold.
yon
may
They will get more than
killed by fresh air than are saved, as but few brooder houses are plastered, or too

the floor, so as to keep

them

close for yentilation.

Overcrowdiiif;' — Do not keep too many chicks in one brooder. Fifty cliicl^s together will
where a hundred will perish. Crowding is fatal. The great bane of those who raise broilers
It is better to
is the attempt to economize in space by keeping too many fowls or chicks together.
hatch fifty, and get them to market, than to hatch a hundred and send only twenty-flve to be sold.
thrive

Feeding' Brooder Chicks — The

two days give pinhead oatmeal and millet seed.
and the chicks will pick them
Continue the pinhead oatmeal and millet seed until the chieks are two weeks
to pieces unaided.
old, but after the first week give cooked bread, consisting of 3 pounds corn meal, i pound of wheat
middlings, 1 pound sifted ground oats, i pound of ground dried blood, i pound linseed meal,
3 ounces bone meal, and 1 tablcspoonful of salt.
Mi.x with milk or warm water, somewhat dry,
and liake. This food may be given oiicc; a day. Crumble the bread and give only as much as they
will eat up clean.
Never leave any food over after a meal.
Feed three times a day, using the bread at niglit. In the morning give cracked corn and
cracked wheat. At noon give potatoes, finely cut clover, scalded, or scalded clover meal, and
cracked corn. Between the meals scatter a gill of millet seed for every fifty chicks. In fact, give
the chicks anything they will eat, the same as to a hen, but give a variety.
When the chicks are
a month old, double the proportion of blood. Hard-boiled eggs may be allowed once a week only,
but a raw egg, thickened with corn meal, may be given once every day to about 20 very young
chicks, the ration being increased for those of more advanced agc\
Bowel Disease, should it appear, indicates that at some time the beat may have been too low,
that the chicks are being forced too much, or tliat some kind of food given is unsuitable. In such
case remove ailing chicks and reduce the food of the rest, or change it somewhat.
Never force
them too rapidly. Bone meal, just large enough for grit, may be kept in a bo.x where they can

On

first

the third day allow cooked potatoes (the small ones will answer),

Do not use sawdust (jh the floor, as chicks sometimes eat it. Clean dirt or sand
even coarse bran will answer Fine grit should be allowed and every day the floor of the
brooder must be cleaned. Be sure to maintain sufficient warmth.
Lice should never be found on a brooder chick, as lice must come from some infested fowl.
Never allow an adult fowl near the brooders, for should a single chick become infested with lice
the others will soon share the same fate.
help themselves.
is

better

;

,

The rcssible Profits— All

this means work, but it is work that pays.
can attend to scvoral thousand chicks and not lose
more than 10 per cent. It is impossible to avoid some loss, as tlierc will be chicks
tliat can not survive, even under hens.
Do not overlook tlic fact that a brood of

Undoi- proper conditions a

chicks means a great

man

many

individuals, all ditfering one

from another

in

many

respects.

A

thrifty chick should

weigh

a

pound and a

half

al

ten weeks.

Some weigh more, but

u,

MAlMvETIXG THE BROILERS

428

pound and a half is the market weight, and if one can get a large proportion of the chicks
market when ten wi'cks old it will be doing well. The food will cost 5 cents for every pound
chick produced. The chicks
the season, and the demand.

An

may

to

of

bring us much as 50 cents a pound, according to the market,
about three months from the shell to market.

It rcijuires

industrious operator should get three broods to market from each brooder in a year, or
j'ears.
Chicks do not bring high prices in summer, and the weights required

seven broods in two
are heavier,

but there

is less

expense for care, food,

Marketing Broilers — When

etc., in

selling

summer than

broilers

in winter.

assort tliem.

Xever put

choice and inferior ones together, and never ship until you have arranged with the
buyer or commission merchant. Never send live chickens to market in winter, as

they will perish on the journey.

Kill by hanging the chicken by the legs and

sticking a sharp knife into the brain, through the mouth.

Pick as quickly as poswithout scalding, and then carefully remove the pin feathers. Shiji in boxes
or barrels, packing in ice, if necessary, and using no packing material.
Upon the
neat appearance of the chicken in market largely depends the price.
sible,

Always learn, before seUing, how fowls are
and laws differ.

to

be dressed for your particular market,

as

customs

FEEDING

Feeding regulates the number of eggs produced and also the health of the fowls.
More harm is done by overfeeding than by underfeeding. Never feed soft food if
it
is

can be avoided. The gizzard
intended for griudiug the

and to deprive it of that
is to induce disease.
There are some foods, however,
that must be moistened, but
the hard foods should be pre-

food,

function

ferred, giving soft

foods

not

oftener than once every other
day.

Hard Foods — If

Fattening house
Has movable trough, the attendant
The small yard
feeding the birds without going inside.

Fig. 208.

;

permits of limited exercise while birds are being fattened
poultry
for market.
must be fattened for market there
is no better food than corn, but for laying hens corn is too heating in summer, contains an
insufficient supply of mineral matter, and Is not well supplied with protein.
Corn and wheat
should be a portion of the winter ration, as the bodies of the fowls must then be kept warm. In
the summer season a less concentrated ration is more suitable. Some of the best hard foods that
may be given daily with corn are cow-peas, soy beans, or cheap white beans, the forr-.er being
quickly, easily, and cheaply grown, and may be fed at all seasons. A morning food of jual parts
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wheat and cow-peas, with corn and cow-peas at night, will prove satisfactory The next day,
morning meal, use i pound of clover hay, cut fine, and scalded the night before. To this
add i pound of bran, i pound of ground meat, and i pound of dried ground blood, using enough
Keep a box
corn meal to make the mess somewhat dry. At night give mixed corn and wheat.
of mica grit, and also of coarse ground bone, always within reach.
Mucli to Feed That is a problem. No two hens eat the same quantity, nor will
a flocli eat the same amount every day. No fixed quantity can be suggested, as only observation
can guide the poultryman. Always scatter the whole food, feeding the soft food in a trough,
of

for the

—

How

carefully
is

removing

all

that overfeeding will

in litter, will
its

that

is

Do

the laying hens too

keep them busy.

equivalent,

not leave food constantly before fowls. The liability
fat. Between meals a gill of millet seed, scattered
estimated that one quart of corn per day, for a dozen fowls, or

not eaten.

is

make

It is

the proper average allowance.

Methotl in Poultry Feeding — To know when

a

hen

is

too fat

weigh

her.

Make

it

a rule to weigh some of the hens, at least, once a week. If they have lost in weight give more
Hens, when very fat, lay soft-shell eggs, abnorfood; if they have gained reduce the grain ration.
mally large eggs, very small eggs, double-yolk eggs, and then begin to cease laying. Fat hens are

Even a non-sitter will become broody when fat.
sit.
weigh the food and give the hens all they will eat, or until they walk away
Weigh that left over, and the difference between the weight of all the food and
that left over is the amount eaten. You will then know how much your hens will eat at a meal,
but it does not imply that all hens will eat that quantity, and the same hens may consume less the
next day. After learning the maximum quantity they will consume reduce it one-half for the
morning meal, but give as much as they will eat at night.
usually also inclined to

Another plan
from the trough.

is to

Suuiiuer,

as the wants of fowls will be fewer, less grain and even less food
Fowls that forage, and have abundant opportunities for securing food,
may not require any assistance at all, no food being necessary. Very young rye,
grass, or clover, may be laxative at first, and fowls should not be compelled to subsist on green food too early in the spring.
The fact is, that a hen is somewhat like a hog; she will eat almost anything, and
may therefore, be fed on a large variety of foods, even hay (cut fine and scalded)
being accepted, while cooked potatoes, carrots, turnips, and table refuse will be
relished.
The main point is not what to feed, but how not to feed too much,
always giving a suitable allowance of animal food, such as ground meat or ground

Ill

is

necessary.

blood.

CAPONIZINGi
Caponizing serves the same purpose in the case of poultry as does castration in
The operation, if p racticed on any considerable scale,

the case of other farm stock.

1 For the illustrations that accompany this section
theauthorisindebtedtoMr. W. H. Wigmore, otPhilaand manufacturer of capon-

delphia, expert caponizer

I

|

izing instniments, the drawines beins from nhoto^
gra|hs taken duriig operation
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enables the farmer to provide for market an article
above the ordinary and to secure high piices for the
product.
Capons grow larger than cockerels, being
less active,

more

and

their flesh has a finer flavor

delicate grain.

The same

is

and

a

true of poulardes

from "which the ovary has been removed).
the score of cruelty
an objection sometimes
there is little to be said, for the operation
urged
is no more painful than castration, and not to be compared, in point of pain suffered, with the punishment
Capons do
a cockerel undergoes in a single fight.
not fight, and a larger number may with safety be
(pullets

—

On

—

housed together than in the case of a mixed flock of
pullets

and unaltered

Dorking capon, shovvinp: the
effect of the operation on devel-

Fig. 209.

opment.

cockerels.

BREEDS FOK CAPONIZING
The heaviest and largest capons are produced by crossing a Colored Dorking
If two successive crosses are to be
cock on BafE Cochin or Light Brahma hens.
employed, the best results may be obtained by mating (1) a Houdan cock with
Brahma, Cochin, or Langshan hens, and then (2) the pullets of the cross with Plymouth Rock cockerels, from which breeding yellow legs and skin will result.
Other Good. Crosses — A fair-sized
may be

obtained by mating a strong, large

capon, witli an excellent development of breast meat,

Game cock with Brahmas

named

or the pullets of the crosses

above.

A Brahma cock on Cochin hens, or a Plymouth
Rock cock on Brahma or Cochin hens, will produce a
fine capon.
The "Wyandotte may be used on large,
coarse hens, but one should avoid such breeds as the

Leghorns, Hamburgs, Black Spanish, and Polish for
capons.

INSTRUMENTS AND THEIR USE

A

good caponizing board may

be made by

following the suggestion embodied in Fig. 210.
is used to slide over the bird's wings; the
about an inch from the points, are to prevent
forcing the wings too close together, as would be done
without them. The bar crossing the staple in the
middle enables the operator to use the upper part for a

Staple (A)

two

Fig. 210.

Caponizing board.

lugs,
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One point is longer than the other, to make its introduction into the board easier. With
seven holes in the board a bird of any size may be held. The strap loop (B) has a pin across
At the other end
the top, to prevent the strap from falling through the board when not in use.

handle.

of the strap

is

a weight (C) for keeping the feet down.

The various instruments
we

illustrated as

required for caponizing will be

named and

proceed.

Preparatory Care — Birds must

start, so that

be kept in vigorous growth from the
they will be well developed and in good condition for a safe operation
when from 3 to 4 months old. The proportion of birds that die under the knife
is

very small, not exceeding

:i

per cent in

the hands of an experienced oiDerator.
all, in a very few minonce bled it is as good for table use
as if killed in the ordinary way. Thus the possibility of loss is reduced to the vanishing point.
It is desirable for the beginner to proceed

The fowl

utes,

and

if

cautiously.

will die, if at

at

(_'aponi/,ing is surgerj-,

be carelessly undertaken
Fowl ic position for caponizing. (Hoolis
and cords above.)

Fig. 211.

watch

closely the

work

ator.

In any case

it is

and

is

not to

If possible, one should

of an experienced oper-

well lo practice on a few

dead birds before attempting to alter live ones.
Thus, and by the aid of the printed directions that accompany the caponizing instruments of all
makers, one may in a, short time become reasonably expert. The Ijcginuer may gauge his proficiency

by

the fact that the operation,

when

well done, occupies less than two minutes.

OPERATING ON COCKERELS
First, have a narrow table, box or barrel, so that it can be moved around to get the sun on the
fowl in any desired position. Good light is necessary for the expert, and sunlight for the learner.
Lay the fowl upon its left side. Wrap the cord twice around the bird's legs above the knees.
^Vith onl)' one wrap they are liable to kick themselves out of the loop.
This style of books enables
one to make a slip-loop quickly. Put the other cord
once around the fowl's wings. The opposite ends

of the cords attach to a half brick, or a

some kind, then
(if

the table as

weight of
them hang down over the sides
shown in Fig. 211. By this means
let

they are held securely.
to

Wet the bird's side and feathers with cold water,
prevent bleeding, and enable you to make the

Fiq.

Jlij.

Cai.onizinR:

Maldug the

incision.

INSTKUMEXTS AXD THE OPERATION
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you desire them, hy twisting them under as a man would his mustache. This
perform the operation without pulling a feather. Pull the flesh on the side
down toward the hip, so tliat when the operation is over the hole between the ribs will be
entirely closed by the skin going
back to its place. Therefore the
opening in the skin will be 4 of
an inch above that between the
Fig. 213. Combined knife and forceps for caponizing.

feathers stay -where
will enable

ribs,

up

you

to

enabling the

in a

wound to heal
The incision must be made

day or two.

Tlie First Iiioisioii— When ready
213) in quickly, 'i of

an inch, and hold

it

between the first iind second

to cut (Fig. 212),

ribs,

about i inch long.

push the point of the knife

there a second, as the fowl will

work

down

its ribs

(Fig.

up and
mo-

just at that

ment.

When it becomes

quiet,

the incision

be increased

may

to i inch.

Lay the knife down,
keeping the skin in place
with the left hand. Now
you are ready for the
Fig. 314.

spreader

Caponizing spreader.

(Fig.

214).

Take the spreader

be-

tween the thumb and first finger, press it until the two ends come together, and then insert the
hooked ends in the incision (Fig. 215), making sure to have the hooks between the ribs. Hold
the spreader in position with the left hand.
Take up the knife again. Enlarge the opening by cutting
Enlarg'iug' the Incision
(Fig. 310) toward the backbone, and forward on a line between the ribs, until it is large enough
Care must be taken not to go too
to admit the free passage of the scoop twister (Figs. 217, 218).

—

near the backbone. After a little practice you will
be able to do this cutting and draw little or no blood,
by cutting on a line with the veins instead of crossing them. Should they bleed much wipe with a
damp rag, or small sponge, before you tear open the

Otherwise the blood will run in on the
and make the lower one harder to find.
Completing the Operation— Take up the
scoop tirixter {F'lgK. 217, 218). With the hook end tear
open the thin skin until j'ou have the right testicle
well in view and an incision large enough to press the
This hook must be used with
sc^op twister through.
Fig. 315. Caponizing: Inserting the spreader.
care, or an artery or the bowels may be punctured.
Take the axnnula spatula (Fig. 220) in the left hand with it push the bowels aside, and just
below will be seen the left testicle. With the right hand introduce the scoop twister, as shown in
catch the lower or left testicle endwise in the scoop, as seen in Fig. 222, and shake
Fig. 221
thin skin.
testicles

;

;
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C'APOXIZIN^G
gently to get
settle

well

the testicle

At

it all

down

in

and

to

make the spermatic cord
Then begin to twist

into the slot.

off.

this point the learner will find the spatula

very useful for forcing the testicle into the scoop (as
sometimes slips out), and for preventing the bowels
from being twisted up by the scoop. A number of
these difficulties disappear with a little practice.
it

Kow

remove the right or upper testicle (Fig.
same as the left. Both testicles are shown
in Figs. 333 and 33Ij, in order 1o show their exact
333), the

Fig.

~li).

Enlarging the opening

C'aponizing:

with the knife.

The left testicle should always be taken
you remove the right one first and cause the bird
that the lower one can not be seen so well, and the operator
position.

out

first,

as it

i.s

the hai'dest to remove.

to Ijlccd, it will flood the cavity so

will

have

much more

trouble in getting

it

If

They contend

but when the

out,

seconds before the right one can be removed.

left

one

Most beginners prefer

is

to

out

it

will not be over ten

remove the upper one

first.

have a
better view when the right one
is out of the way, but that is
only because

that they

it

appears easier

the correct practice

is

;

as just

Fia. 217

Caponizing scoop and hook.

set forth.

Notes on Various Difficulties — If

a small piece of the testicle should be left in, by
the slot, even if it
put the scoop in again and catch it
be no larger than a pin's head, as these are the pieces that produce "slips."
If the testicle is very large, which you will find is the ease with a 4-month-old Ijcghorn, take it
out by the scoopful, continuing to go after the remainder until all is removed.
If much blood flows, spoon it out with the scoop twistci-.
The next day after the operation, if capons have a windy swelling, run a darning needle
through the skin and the gas
failure to get

it all

m

in the scoop properly,

will all escape.
If

an artery be cut in the

operation, the dead fowl

is

as

good for food as if it had
been bled in the neck.
If the
cessful, as

operation
it

usually

generally have a

is,

suc-

is

capons

movement

of the bowels.

which

are
are

and the scar on their

side.

partly

not easily (lisUiiniiished from the cockerels, except

They

are often as large as the full capon.

by

their large size

— Slipn,

fowls,

Slii)s

C'nponizing scoop "with clipping knife in scoop.

eaixinized

Slips, as already explained, are the result of

leaving

;

OPEEATIXG OX PULLETS
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a portion of the testicle in the abdominal cavity
This piece grows to a considerable size, sometimes larger than the normal size of the entire gland, and is filled with a watery substance. Slips
are a nuisance in the yard, as they are constantly chasing the hens. There seem, at the present time,
to be more slips than full capons on the market,
and they bring within 3 or 3 cents of the capon
price.
There is no need of producing slips in
caponizing, since it is extremely easy to spoon
out any small piece of testicle remaining, by the
aid of the slot in the scoop twister.

Ducks and Turkeys — It

is

more

diffi-

cult to caponize drakes than any other fowls, as

they are exceedingly compact, their entrails filling them up completely
At three months the
testicles of a drake are much harder to get hold
of than are those of a cockerel. The glands are
longer and narrower, and

very

lie

closer to the

commonly protrude through

Caponizing: Using the hook to tear the
skin around the testicle.

Fig. 219.

backbone than in cockerels

the incision while the operator

is

;

their bowels, furthermore,

trying to catch the testicles

—

something that never happens with any other fowl.
Turkeys are caponized in the same manner as cockerels, but the operation requires larger

in the scoop

instruments.

OPERATING ON PULLETS

Pullets that do not lay in due time

may

be

made poulardes

— an operation pro-

ductive of the same good market results as in the case ol caponized cockerels.

Preliminary Examination — Open

the

left side,

and second ribs, the
would be done in
case of a cockerel, but do

between the first

same

Fig. 220.

Caponizing cannula spatula, using

steel

wire instead of horsehair.

as

not tear open the thin skin
covering the bowels until
a preliminary examination

has been made. Let bright
sunlight shine into the cavity, and through the translucent membrane the egg-cluster (ovary)
can be seen quite plainly. If the ova are fine, like fish-roe, the operation had better proceed
if any of the eggs are as large as a small pea,
the pullet will begin laying soon, and had better
be saved. The incision will quickly heal, and the

but

pullet will be none the worse for the knife.

Removing the Egg--CIuster— Tear open
the thin skin, and

you

will see

two milky- white

cords or tubes leading down from the egg-cluster.
The upper or larger one, which should be about
the size of thin wrapping string, is the egg passage.

This passage, in a pullet about to

lay, is consider-

fig. 831.

Caponizing

:

Using the scoop.

DISEASES OF POULTEY
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ably enlargcil, and after she has laid awhile it
becomes the heaviest of the entrails.
Take hold of the egg duet with a pair of
tweezers, or a bent piece of wire for a hook, and
cut out about 1 inch, which will stop the production of eg-gs and make the pullet grow larger and
lay on finer, better-flavored flesh, the same as a
capon.

Dissecting- for Practice —Those
ing to

make

poulardcs should

kill

desir-

a 4-month-old

and an old laying hen and dissect them for
Cut ofl: the left leg at the hip joint,
and then the plate from the second rib down,
which will expose the bowels. Ease them out toward the front, and the bowels and egg passages in
each will readily be seen, the bowel passage being on the right and the egg passage on the left side.
To make sure of the egg passage in the pullet, introduce the probe just below the egg-cluster,
pullet

Caponizing
Dead bird, showing internal
operation of the scoop.

Fig. 22a.

pushing

practice.

:

it

dissecting

gently
it

is

down

the passage until

impossible to

know what

it

makes

the proper place.

its exit at

to cut, unless one has

Without

this

been shown by an experienced

person.

Some

advise cutting, in the actual operation, below the flank, but the foregoing method
and a preliminary examination of the state of the ovary

better, Iteeause the operation is safer,

is
is

pos.sibIe.

AFTER CARE OF CAPONS AKD POULARDES
For from 24

to 37

hours before the operation

the fowls are kept without food, so that they are

exceedingly hungry. They should be fed very
sparingly for the first day or two on scalded corn
meal with a little salt, then they may have more.
After a week give them plenty of food
you will
find them very ravenous for a month or two, after
which they gradually ease up and eat considerably
less.
If they are confined give them some bone
;

Fig. 22s. Caponizing : Dead bird,
right testicle i.s removed.

showing how

meal, and broken clam and oyster shells.

They

should have plenty of the best water available. Do not allow them to drink from dirty little
puddles or stagnant ponds, which gives the flesh a bad flavor, besides causing fowls to droop.

DISEASES OF POULTRY
The various breeds of poultry are subject to many
upon the care and management, as flocks not allowed
others having diseases tisually escape, but

diseases,

to

come

much depending
in contact witli

when once the safeguard

is

broken down

EOUP, (JONSU^rPTION

4;u

and a single diseased fowl from some other farm is brought in as a member of the
flock, it means that every fowl on the premises becomes liable to the ailment.
Administration of Remedies Treatment of disease in flocks is difficult.
While a horse, cow, or sheep may be handled and treated the ease is very
serious when fifty or a hundred fowls are ill, as each individual must be attended
to, the difference in size between the horse and the fowl, though great, not being
in proportion to the work required for the latter. IE but two minutes were devoted
once a day to administering medicine to each sick fowl it would require an hour to
attend to thirty, and it is doubtfu.1 if such rapid progress could be made.
Few fowls will eat if very ill, hence remedies must be forced upon them, or
given in the drinking water, which they sometimes refuse when it is medicated.

—

Prevention of disease

A remedy

which,

therefore better than medication.

is

when

tried once, gives

every hour for two or three days.

when
done.

large

numbers

To handle

The

of fowls are

no

results,

may be

ill is

if

given

apparent, as the work could not easily be

the birds singly, and force the medicine

not only tedions but also dangerous to

excellent

impossibility of using remedies so frequently

human

down

their throats,

is

beings.

The two diseases that have done more damage to poultry than any other are
roup and cholera. Roup includes many diseases, though really it is of a scrofulous
nature.
Cholera was at one time a scourge, but has almost disappeared, the term
being now used by the inexperienced for indigestion. The majority of the ills of
fowls are due to overfeeding.

KOUP
Roup may be known by

the discharge from the nostrils, of an exceedingly disagreeable odor,
It is a contagious disease, which rapidly

the fowl being dejected and gradually wasting away.

ground being contaminated from occupancy by the birds. Being of a scrofulous
lumps frequently appear on the face, or other portions of the body There is no sunis useless to waste time with remedies, for even should a cure be made the bird would

spreads, even the

nature, large
cure,

and

it

be of

less

value than before.

is

To attempt a

cure

Is

to retain the bird as a source of contagion.

the poultryman's plain duty to stamp out contagious disease as soon as
all dead birds.
Another name for roup

it

It

appears, burning the

bodies of

is

contagious catarrh, a term usually ajsplied to " pip," which

is

a

thickening of the secretions of the nostrils.

CONSUMPTION
Birds are subject to consumption, catarrh, bronchitis, pleurisy, pneumonia, and other mouth,
and lung diseases. It is difficult to diagnose such cases, but difficult breathing, running

throat,

at the nostrils,

and general

debility are the indications.

The symptoms may be

relieved

by

pro-

DISEASES OF POULTRY
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viding a warm room, in winter, and nourigliing foods but it is best to destroy tlie birds. When
they are apparently well, and have hoarseness, or difficulty in breathing, especially after exercising,
Omit all food
or when on the roost at night, the cause may generally be traced to overfatness.
for a few days, allowing once or twice a day about a teaspoonful of raw eggs, beaten, adding
i grain of quinine. Sometimes a draft of air at night will aggravate this ailment.
;

PIP
due to dryness of the mouth and throat, the nostrils being clogged and the bird forced
to breathe with the mouth open, which dries the tongue and causes the formation of a hard scab.
The remedy is 1 or 2 drops camphorated oil in each nostril, and a few drops in the mouth, given
with the point of a sewing-machine oil can, two or three times a day.
Pip

is

APOPLEXY
Apoplexy occurs when birds are overfed, they being found dead from no apparent cause,
though previously apparently healthy. Lack of exercise, too much grain, and sometimes excessive
warmth in summer induce the apoplectic condition. The remedy is bulky food, such as cut
clover, grass, cabbage, or any green material.

CKOP DISEASES
The crop may be compacted and
into the gizzard.

A piece

the bird

may

die of starvation because the food can not pass

of string, rag, long grass, feather, or other article picked up,

may

be

which case the crop must be emptied of its contents by drawing the outer skin
aside and making an incision, then thoroughly cleaning the crop and washing it with warm water
containing a little borax or carbonate of soda, sewing with silk stitches, and tying thu ends of
each stitch. The crop may also become baggy or inflamed, due to indigestion as well as overfeeding, the membrane at times being inflamed.
Withhold food until the crop is completely
empty and then feed but little food, twice a day, for a week or two, giving a teaspoonful of melted
responsible, in

lard occasionally.

ORDINARY DIARRHEA
if the discharges are large and frequent, may be checked or relieved by giving a
composed of a grain of subnitrate of bismuth, following with 3 drops of laudanum,
half an hour later, and repeating the dose every hour until a change is noticed.

Diarrhea,

pill

or tablet

GAPES
Gapes attack young chicks, any indications of gaping on the part of the adults being symptoms
of something else, usually of colds, catarrh, or an overfat condition.
Gapca in chicks are caused

by round, thread-like worms attached to the windpipe, which obstruct breathing. It is a theory
that the earthworm is the host which introduces them to chicks, though they may
be picked up
from the ground in certain stages, or taken in unclean foods, as they are coughed up
by older
birds.
The remedy is to clean the yards, or keep chicks on new locations, using lime freely in the
yards.

A drop of turpentine

on a bread crumb sometimes gives

relief.

Some use a

horse hair, or

SCABBY LEGS, ''HEX CHOLERA," WORMS
tip of a small feather, in the trachea, twisting

A pill of garlic,

requires experience.
is

linown to afford

asafetida,
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it, and withdrawing quickly
but such practice
and turpentine, somewhat soft, given every hour,
;

relief.

SCABBY LEGS
This

is

work

which form the rough scales or scabs. Any kind of grease
Sulphur and melted lard, twice a week, applied quite warm,
The disease spreads from one fowl to the others.

the

of invisible mites,

frequently applied will effect a cure.
is

excellent.

CANKER
Canker

is

a

form of

sore throat, similar to diphtheria,

and contagious.

the throat with chlorinated soda, and give a i-grain quinine
to destroy such birds as soon as they are attacked and

pill

The remedy is

three times a day, but

to

it is

swab

better

burn their bodies.

INDIGESTION
This

is

the great bane of the poultryman, being of ten denominated "cholera."

Diarrhea,

forms of bowel disease may be attributed to indigestion. It is caused by
overfeeding, by continuous use of the same foods and lack of variety, by inactivity, and by close
confinement. The remedy is to confine the fowl without food for 48 hours, giving 1 teaspoonful
tincture of nux vomica in a quart of drinking water. At the expiration of the 48 hours allow one
meal a day for a week, giving 1 ounce of lean meat and no other food. Then give a variety, feeding sparingly. Endeavor to induce the fowl to scratch by scattering a little millet seed in litter.
Green rye, early in the spring, exposure to storms, filthy quarters, and unwholesome food will also
sometimes cause bowel disease.
dysentery, and nearly

all

CONSTIPATION
is

Constipation is caused by sameness, or excess of food and lack of exercise. Using green food
an excellent remedy, and a teaspoonful of linseed meal, in the food once a day, will prove

beneficial.

WORMS

There are a number of different kinds of worms peculiar to poultry. Filth, decayed food, and
the condition and period of occupancy of the yards are factors to be considered. The remedy is
to add a teaspoonful of spirits of turpentine, and the same of sulphur, to a pint of corn meal,
moisten, and let the birds eat as much as they will, twice a week.

FAVUS
Favus is a skin disease, due to parasites, popularly known as white head," the feathers coming
out and the head having a scabby or warty appearance. Favus is contagious. An excellent
remedy is to mix sulphur and carbolized vaseline, applying once a day, first washing the head
with whale-oil soapsuds, and rinsing in warm water.
'

'

Such

diseases

as

Asthetiia (going light)

in

chickens,

and Black Head

in
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turkeys (the one being a wasting away of the body and the other a parasitic disease
and intestines), need no dosci'lption, as the, only plan to pursue is to

of the liver

destroy the birds and

Such ailments
due

to

disinl'i'ct

the premises.

as bum/ilr foot, runis,

and

Jauiciiess are

frequently local, being

high roosts, or causes peculiar to the surroundings.

NOTES ON TURKEYS, UEESE, AND DUCKS
TURKEYS
The turkey is discontented under confinement and prefers to forage. It destroys
many worms and insects, and after it is three months old is very hardy. j\Iany
Thus they are exposed to storms and
farmi'rs allow them to roost on the trees.
become lame from alighting daily from the high roosts, being also rendered liable
to roup and other diseases.
Have, for turkeys, an o^ien shed with a moderately high roost with wire mesh
Feed them in the same manner as suggested for hens in
front as a protection.
winter and they will soon learn to come up at regular hours. In summer give only
One gobbler is sufficient with an ordinary flock,
a light meal of wheat at night.
and should be procured from a distance every your.
Young turkeys are easily raised if properly kept, though on most farms the
majority perish, owing to the large gray lice on the heads and necks, which pass
from the hen to the chicks. Dampness is also fatal to them.
Wlien first hatched give no food for 36 hours, then give stale bread dipped in
fresh milk, feeding four times a day, allowing also finely chopped boiled CLigs and
chopped onions (bulbs and tops). Give also lettuce, parsley, cabbage, clovei', and
similar green vegetable matter, chopped, and as they grow give cracked corn,
wheat, cracked cow-peas, and millet seed, the latter being excellent from the start.
A few drops of melted lard (too much should be avoided) on the heads of the young
will destroy the lice, and should be followed by a thorough dusting with fresh
Examine them every two or three days. Keep them well fed and
insect powder.
sheltered until they " shoot the red," or are about ten or twelve weeks old.

GEESE
(!o('S(! rcquii-e almost no care, but sliould have dry quarters.
They prefer grass
on the jiasture on which they will thrive. In winter one good meal a day, as much

5

CiOSLINGS
as they will eat, of

ground meat added,

AND DUCKLIXCiS

4;'.

cooked potatoes or turnips, with cut clover, ground

oats,

and

will be sufficient.

Goslings — The

same food is excellent for goslings, which should be fed three
week and twice daily thereafter until two or three weeks old,
when they can help themselves on the pasture if given a light meal at night. Keep
goslings from ponds until well feathered, but keep drinking water within reach.
As a rule, geese instead of hens are allowed to hatch out the goslings. The young
times a day the

first

geese only should be sold, as the old ones will perform service for

many

years.

DUCKS
What

has been said of geese applies also to ducks, excepting that where large

numbers are kept for supplying eggs for incubators the Pekin variety is usually
preferred, and can be kept without ponds if an abundance of drinking water is
provided.
Ducks will become lame if their quarters are damp. Cut straw, litter,
When laying they should be fed twice a day as
or chaS may be used on the floors.
much as they will eat, as suggested for geese, but green food must also be given.
When not laying they should be turned out to consume grass, having a meal only
Animal food is essential for geese and ducks.
at night.

Ducklings are fed entirely on soft food, consisting of cooked turnips, thickened with corn meal, ground meat, bran, and sifted oatmeal, not too wet, four
Cleanliness is essential with them, and they must have water in
times a da v.
Never use very cold water in winter as it causes
troughs alwavs within reach.
cramps. Ducks sell best in ^lay, June, and July. A duckling of the Pekin variety
should weigh at least 4 pounds when ten weeks old.
One drake and six ducks make a pen. Ducks will lay over 100 eggs each,
beginning in January and February and finishing in a few mouths. Pekin ducklings sometimes weigh 5 pounds when ten weeks old, but such weights are the
exception excejjt in the experience of experts.
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.

.

who hatches and markets
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.

Co.,

James Itankin, South Easton,

Rankin.

Eggs and Their Uses as Food.
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.
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United States Dejinrtment

51.

Mr. Rankin .speaks with the authority of a poulti-ymau
ducklings annually.

;

.30

.
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74.

of Agricidiure

Diseases or Poultry, The.
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.

.

....

Chickens, Standard Varieties of.

.75

.

.
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Bureau of Animal Industiy.
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Agriculture

Chickens, Gapes OP. By H. Carman. Bulletins 70 and
ment Station, Lexington, Ky.

Duck Culture.

.50

.

in artificial hatching.

(fo.,
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"S.

Y.

.

.

.

.

.
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.
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.

.
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.
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.
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,

5.00

;

.50
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PouLTUT ARcniTECTURE. Compiled by G. B. Fiske. Orange Judd Co., N. Y.
PouLTUY Book, Revised Complete. Farm and Firciiih, Spnng&eld, Ohio
Poultry CIulture. By I. K. Felch. American Agricultiirixl, N. Y.

.

.50.50

...

.

Includes matter on show-room judging.

Poultry CuLTtiRE, Practical. MpUomist Publisliing Co.
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.

......

N. Y.

1.50
5.00

2.00

By Stephen
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Orange Jiidd
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.

.
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English work.

Poultry Raising. Five Hundred Questions and Answers
Whitney's Point, N.
Agriculture

...

in.
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Y

25

Poultry R.msino on the Farm.

Farmers' Bulletin 141.

United States Department of

.

,

Poultry Record Book, Money

in.

Orange Judd

Co.,

N. Y.

...

.

....

.25

Turkeys and How to Grow Them. By Herbert Myrick. Orange Judd
Report, Mhode Inland Agricultural
Turkeys, Black-head of. By S. Cusbman.
Co.,

mertt Station, Kingston, R.
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.50

.

.

English work.
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An

.

.
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^ALENDAR FOR
1

V^

And

for
Specially

1

1902-1952

50 Years Previous to 1902,

Arranged

for

Ready Reference.

;

Handy Rules and

Useful Information

WEIGHTS AND MEASURES
MEASURES OF LENGTH

Linear Measure —

Bods
League

Miles
3

1

(Pules or
Pcniies)

Fit filings

24
8

1

Yards

960
320
40

1

Feel

5,480
l.'KiO
23(l

1

5i
1

=

Chains

=

1

1

Rods

=

80

190,080
63,360
7,920
198
36
13

3

Surveyor's or Chain Measure —
Mile

Lnclies

15,840
5,280
660
16i

(Poles)

320
4

1

1

Links

Lnclies

8,000
100
25

63,360

793
198

1

Measures — 3

7.02

=
=

=

inches = 1 palm; 4 inclics
1 hand; 9 inches
1 span; 2i
military pace 6 feet
1 fathom
6,080.36 feet
1 nautical mile, or knot
3 nautical miles
GO nautical miles
1 league
1 degree at the equator (69.168 statute miles)
circumference of earth at equator 6,073 feet
360 degrees
geographical
mile.
1

Occasional
feet

=

1

2Iile

1

=

;

=

;

;

=

;

MEASURES OF SURFACE

Square Measure —
Square

=

;

=
=

Aeres
640

Sqiienv

Rods

102,400
160

1

Square Yards

-

3,697,600
4,840

30i

1

1

Square Feet

=
=
=
=

37,878,400
43,560

273i
9
1

Surveyor's Surface Measure —
Township

Square Miles
30

1

1

Acres

Square Chains

33,040
640

230,400
6,400
10

1

1

Occasional Measures — 1

Square Rods

=
=
=
=

=

Copyright, 1903, by Rand, McNally

&

Co.

14.39)

Sguai e Lnehes
4.014,489,600
G,,373,640

39,304
1,296
144

Squnr e Links

= 2,304, 000,000
=
64, 000,000
=
100,000
=
10,000
=
625
1
diameter) = 0.7854 square

3,686,400
103,400
160
16

circular inch (area of circle 1 inch in
1,000,000 circular mills (area of circle .001 inch iu diameter)
poles or rods.

inch

=
=
=
=
=

;

1

rood

=

40 square

WEIGHTS AND MEASURES

440

MEASURES OF VOLUME

Cubic Measure —

=

1 cubic foot.
cubic inches
1 cubic yard.
27 cubic feet
1 cord of wood (a pile 4x4x8 feet).
128 cubic feet
244 cubic feet = 1 perch of masonry (lxlixl6i feet).

1,728

=
=

Liquid Measure —

NUMBERS FOE RAPID CONVERSIONS
Drams

441

WEIGHTS AND MEASURES
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Metric and Conimoii Kqiiivalonts
Inches
Millimeters
Inches
Centimeters
Feet
Meters.-

Square Yards
Square Meters
Acres...
Hectares.
Square Miles
Hectares
Cubic Inches
Cubic Centimeters
Cubic Feet
Cubic Meters

~.
_

.._
_

0.;3937

"

0.304801

"

3.3,S083

"
"
"
"

0.914403
1.093011
1.60935
0.03137

"

G.453
0.155
9.350

"
"
"

"
"
._

"
"
"
"

"

__

Cubic Yards
Cubic Meters
Bushels

"

'

Yard.s

Meters..
Miles
Kilometers
Square Inches
Square Centimeters
Square Feet
Square Decimeters

"

25.4001
0.03987
2.54001

multiplied liy
_..

"
"
"
"
"

_

"

Fluid Drams

"
"

Milliliters

"

Fluid Ounces

"

Milliliters

"
"
"

Hectoliters

Quarts'
Liters

Gallons

._

"

Liters

"

Grains
Milligrams

"

Ounces Avoirdupois

Grams
Pounds Avoirdupois
Grams
Pounds Avoirdupois
Kilograms...
Ounces Troy

"
'

"
"

"

"
"

Grams
Pounds Avoirdupois

'

Quintals

•

•

O.IOHIOB
0.886

equal millimeters.
"
"
"
"
"
"

"
"

"
"
"
"

"
"
"
"

1.196
0.4047
2.471
259.0
0.003861
16.887

"

0.061023
0.03883
35.314

"

0.765
1.308
0.85243
3.8875
3.70
0.27
29.57

0.033818
0.94636
1.0567
3.78544
0.2041
64.7989
0.(11.548

38.8495
0.03527
453.511343
0.01123045

45859
2.20463
31, 1084s
0.08315
0.004.58511

330.46

"

"
"
"
"
"

"
"
"
"

'
"
"
"
"
'•

"
"

"
"

"
"
"

"
"
••

"
"

inche.s.

centimeters.
inches.
meters.

^

feet.

meters.
yards.
kilometers.
miles.

square
square
square
square
square

centimeters.
Inches.
decimeters.
feet.

meters.

sijnare yards.
hectares.
acres.
hectares.
square miles.

cubic
cubic
cubic
cubic
cubic
cubic

centimeters.
inches.
meters.
feet.

meters.
yards.

hectoliters.

bushels.
milliliters.orcubiccentimeters
fluid

drams.

milliliters.

fluid ounces.
liters.

quarts.
liters.

gallons.

milligrams.
grains.

grams.
ounces avoirdupois.
grams.

pounds avoirdupois.
kilograms.
pounds avoirdupois.
grams.

ounces

tro}'.

quintals.

pounds avoirdupois.

METRIC AND DECIMAL SYSTEMS

THE METRIC SYSTEM AT A GLANCE
Number op

443

PRINCIPLES OF THE DECIMAL SYSTEM

444

Annexing ciphers

number

to a whole

multiplies

decimal fraction does not change its value.
Moving the decimal point one place to the

moving the decimal point one place

as in

by 10

annexing ciphers to a

;

divides a decimal

by

to the right multiplies it

To Add Decimals — Arrange
under another, and proceed

left

it

number by 10

so that one decimal point falls

adding integers.

To Subtract Decimals —Write

as for adding,

and proceed

as in ordinary subtraction.

To Multiply Decimals —-Proceed

819.063
21.236
0.008
840.307
*2l'2S6
797.827

as in ordinary multipli-

then point off as many figures from the right of the product
as there are decimal places in both the multiplicand and the multiplier.
In the example given, the multiplicand has 3 decimal places,
cation

21.236
.0018

;

and the multiplier
prefix a cipher to

4.

The product,

therefore,

make the required number

must have

before setting

7,

and we

down the

169888
21236
.038224:8

decimal point.

To Divide Decimals — Proceed

as in ordinary
then point off from the right of the quotient
as many decimal places as the number of decimal places
in the dividend exceeds the number of decimal places in
the divisor.
Ciphers must be annexed to the dividend,
if necessary, so that its decimal places shall at least equal
in number those of the divisor.
If the dividend and

division

;

divisor contain the

quotient

is

a whole

same number
number.

and divide by the denominator.

ample given,

-f-^

is

reduced

21.9)819.063(37.4

657
1620
1533
876
876

of decimal places, the

To Reduce a Common Fraction to
Decimal Form — Annex ciphers to the numerator,

;

10.

In the ex-

to its equivalent decimal.

72 )6.0000( .0833
5.76

240
216
240
216
24

etc.

:

INTEEEST TABLE, HANDY EULES

445

TO COMPUTE INTEREST
In some banks
clays to

the year)

calculated on a basis of 13 months of 30 clays each (360

intei-est is
;

in others the 365-day year

table provides for either usage

RULE

Multiply principal
for rate of
:

by number

1 per cent

3 per cent
3 per cent
4 per cent
5 per cent
6 per cent
7 per cent
8 per cent9 per cent.,10 per cent

12
15
18
30
34

per
per
per
per
per

cent
cent
cent
cent
cent

is

used as a

of da3's, and divide product,

by
by

-

__

-

.-

-

--by
-by

by
by
by

_

-._-

—
_-.
--

basis.

The following

:

--

—

by
by
by
by
by
by

-by

by

365 Days to

446

EXILES, TABLES,

AND DEFINITIONS

Value and Weig'Iit of Various Woods
VAKTETY.

CAEPENTRY, MASONWORK
Cut

Nails,

Length and Number to the Pound

447

RULES, TABLES,

448

Chimneys —For

1

AXD DEFINITIONS

foot in lieight, 5 courses

oJ:

brick.

For

fine

To

4 x 12 inches,

find inside sec-

For fine 8x16
8 briclis in a 'course.
tional area, in square inclies, of smallest point in cliimney for stationary engine,
inches, Hi in a course.

multiply pounds of coal consumed per hour by 13, and divide product by square
root of height of chimney in feet.

Cement — One

yards 1 inch thick.

bushel of cement and 2 bushels of sand will cover 3^ square
1 bushel of sand, 1 bushel of cement will cover 2-]: square

With

yards 1 inch thick.

Lathing and Plastering — One bundle of (100) lath,
inches, will cover 5 square yards

;

bushels of hair will lay one coat of plaster
rels of

dimensions ixlix60

good sand, and 14
on 100 square yards of lathing; 3-^ bar-

2 barrels of lime, 1^ yards of

lime are required for two coats.

MISCELLANEOUS COMPUTATIONS
Capacity of Cylindrical Tank, Silo,

etc., to compute:

Multiply toMultiply

gether the square of the diameter (inches) and the height (inches).

product for U.

8. gallons,

by 0.0034; for U.

S.

struck

l/iisheh,

by 0.0003652; for

tons of silage (averaging 50 cubic feet to the ton), by 0.00000909.

Calculation of Staves Required for Stave Silos — The

following

found useful in calculating the number of staves required for
different diameters, and the feeding areas which these will give:
table will be

Circumferences and Areas of Circles
Diameter,
Feet.

gilos of

MISCELLANEOUS COMPUTATIO.XS

449

Silos, Cisterns, and Hay Mows, to
and height, in inches, and
multiply, for rtruvk busJicls, by 0.000400; /or ijaUoi/s, by ().()043'2'.i; for tons of
silatjc (averaging 40 lbs. to the cubic i'oot), by 0.00001157;/y/' tons of hay (roughly,
assuming 400 cubic feet to the ton, which is about the minimum), by 0.000001447.

Capacity of Boxes, Square

compute:

^lultiply together the inside length, breadth,

Quantity of Hay in Stack,

to estimate

;

Multiply together the length,

breadth, and height to eaves plus one-half the vertical distance from level of eaves
to crest

—

all in

fed.

Divide product by number of cubic feet allowed for a ton.

Or. if slope from groutid to crest is nniform, multiply together the length, breadth,
and one-half the vertical height, all in feet, and divide by number of cubic feet to

The space occupied by

the ton (see above).
of the
fine

mow

a ton of hay will vary with the depth

or stack and the kind of hay, whether coarse and hollow-stemmed or

and compact.

Corn in Crib,

If sides of crib are vertical, divide
to estimate amount:
product of length, breadth, and height (in inches) by .2,748. Quotient is contents
If crib has inclining sides, multiply half the sum of the top
in heaped bushels.
and bottom widths by the vertical height, and the product by the length (all in
Divide the product by 2,748. For amount of shelled corn ears will yield,
inches).

take one-half the number of bushels of

Grain in Bin,

to estimate

ears.

amount

:

Find capacity

in cubic

inches, as

above, and multiply, for small grain or shelled corn, by 0.0004B3 for corn in the
The result will be United States bushels. Small grains run
ear. by 0.000232.
;

about \\ bushels, and ear corn about 2^ bushels, to the cubic foot, the figures
varying somewhat with the condition and quality of the grain, the depth of the
bin, and the length of time grain has been allowed to settle.

Coal in Bin^

to estimate quantity:

Multiply together length, breadth, and

thickness (in feet) and multiply product by .024.

Contents of Hopper,

in

U.

S.

bushels:

Eesult will be tons.

Multiply together the length,

breadth, and one-third the depth (measured vertically to the point),
Multiply the product by 0.000460.

all

in inches.

Cost of Mixed Feeds, Fertilizei-s, etc., to compute Multiply the
quantity of each ingredient (in pounds) by its price per pound add tlie products,
and divide their sum by the total quantity (in pounds). Quotient will be average
:

;

price per pound.

RULES, TABLES,

450

AND DEFINITIONS

an Acre — A square 13.04!) rods, or 69.57 yards, or 208.72
An acre is contained, also, in a rectangle having
contains an acre.

Diiueiisioiis of

on a side,
any of the following dimensions
feet,

1

X

lix
2

X

Six
3

X

3.1

X

(in rods)

:

LEGAL WEICiHTS PER BUSHEL

Lieg'al

STATE.

and Customary Weights, per Busliel,

in various States

451

EULES, TABLES,

452

Milk,

quarts and pounds:

AND DEFIXITIOXS

To convert

quarts of milk into pounds, multiply

by 2.15; to convert pounds into quarts, multiply by 0.47.

Dried Fruit and Cider — A
7i

lbs. of

dried fruit

;

bushel of average apples will

7 to 17 bushels of apples

make

Strength of Ropes, in Pounds
Circumference

make from

1 bbl. of cider.

6 to

Wholesome

Cooking- Without

Waste

Adapted from Francois Tanty

INDEX
The Family Dinner:

Its

Setting the Table
Service of Wines

Elements

455
455
456

_

SOUPS
Asparagus, cream ot(Creme d''asperges)
BeLYieyiPotage a Vorge)
Bean, white kidney (Pofage conde )
Beet (Creme de betteraves d lapolonaise)
Bouillon...
Carrot (Puree cr^cy)
Cauliflower, cream of {Crime de choux fieurs)
Celery, cream ol {Crime de celeri)

Consomm6
Consomme with rice {Consomme au

.-

458
457
458

-_

457
458
458
458
458
457
457

riz)

Fowl, cream of {Potage a lareine)
Green pea (Pofa^e St Germain)
Julienne
Macaroni (CoTisOTnme aumacai'oni)
Oxtail {Potage ''oxtail'''')
Oyster (Soupe aux hxdtres)
Potato {Potage parmentier)
Pumpkins, cream of (Creme de potirons)
Puree or cream
Stock
TovaaXo {Potage andaloux)
Vegetable (Potage paysanne)
Velvet (Potage velour)

457
458
457
457
457
458
458
458
456
457

Salt cod (MoTnie sale bouilli)
Salt mackerel, boiled (Maquereau sale bouilli).
.'.
Shad, baked (Alose aufour)
Shadroe, broiled (Oeufs d''alose grilles)
Trout, boiled (I'ruite au court bouillon).^
Whitefish, broiled ( Whitefish gn Ih)

EGGS
A

la tzarine (Oeufs a la tzarine).
Deviled (Oeufs farcis)
Escalloped (Escalope
Hard boiled (Oeufs durs).
Omelet, plain, with hashed parsley (Omelette aux
<

fines herbes)

Fowl, croquettes of (Croquettes de
Fowl, fillets of (Filets de volatile)
Olives (Olives)
_
Oysters (Huitres)
Oysters, fried (Huitres frittes)..
Kadishes (Radis)

Ramkins (Ramequins)
Sardines (Sardines)
Smoked or dried meat or fish

Tomatoes, fried (Tomates

_

frittes)

457

Releve's, Entrees, and Roasts

45S
458

General Notes on Cooking Meats
Sauces for Meats.
Garnishes for Meats
Beefsteak, broiled (Enh-ecote maJtre d'hotel)
Beef, corned
New England boiled dinner (Petit

—

sale aux choux)
Beef, creamed, dried (Bceuf sec a la creme).
Beef croquettes (Croquettes de bceuf)
Beef heart, stuffed (Caeur de bceuf farci)
Beef loaf
Beef, minced {Emince de bceuf^d la bourgeoise)
Mock duck {En trecote farcie)
Beef
Beef, pot-roast of (Bceuf d la mode)
Beef, Toast{Rosbif dVAnglaise)
Beef saute (Bceuf sauted la strogonoff)....^...
Beefsteak, smothered in onions (Entrecote aux

—

FISH ANI> SHELL FISH
Sauces for Fish
Bass, baked {Bass au four)
Brook

trout, fried (Petites truites frittes)

Clams, escalloped
Cod, baked (Cabillaud aufour)
Crabs, deviled (Crates farcis)
Crabs, soft shell, fried (Crabes mous frits)
Eels, broiled (Anguilles grilles)
Fros''s legs, fried (Grenouilles frittes)
Lobster, broiled (Homard grille)
Lobster, cold boiled (ffomard/roid)
Oysters, escalloped (£'scaiojje (Thuitres)
Oysters, fried (Huitres frittes)
Perch, fried (Perches frittes)
Picl^rel, Jewish style (BrocJiet a lajuive)..
"Pigs in Blankets" (Huitres au lard)
Pike, boiled (Pike au court bouillon)
Salmon, boiled (Sauvion au court bouillon)
Salmon, broiled (Saumon grille)

30

459
460
460
460
461

459
461

461
461

460
460
460
460
460
459
459
459

'

'

Beef tenderloin, braised (Filet braise jardinih-e).i.
Beef tenderloin, roast {Filet roti)
Beef tenderloin steak a rAmericaine (Filet saute
a r America ine)
Beef tenderloin steak, with mushrooms (Filet saute
aux champignons)
Beef tenderloin, with green peas (Filet saute aux
.^

462
462
463
463
462
461

Beef tongue, cold, salted, or

462
463
467
467
463

464
464
464
464
464
464
464
463
463

464
463
463
464

464
464

petits pois)

._ 461

460
460

'

'

oignons)

..459, 461

Black bass, boiled (Black bass aux fines herbes)
Black bass, broiled (Black bass grille)

461

462
462
461

MEATS

458
459
459
458
459
459
458
459
458
458
459

volatile)

.

Scotch (Oeufs al'ecessaise)
Scrambled, with cheese (Oeufs brouillh au fromage)
Scrambled with toast (Oeufs brouilles aux croutons)
Shirred (Oeufs sur le plat)
With cream {Oeufs a la crime)

RELISHES
Cucumber salad (Salade de concombres)

460
460
459
460
459
460

smoked (Langue

464
froide)
Kidney saute (Rognons sautes)...
467
Kidneys, veal, broiled (Rognoiis de veau brochette). 467
Lamb, leg of, with mint sauce (Gigot dAgneau
465
sauce menthe)
Mutton chops, Enghsh, broiled (Cotelettes de mouton
grillees a VAnglaise)
466
Mutton chops, French, broiled (Cotelettes de
466
mouton grulees d, la Frangaise)
Mutton Irish stew (Ragout de mouton d Vlrlandaise)
465

(453)

—

INDEX TO COOKING

454

Mutton, leg of, & la Fran9aise (Gigot de mouton i la
Franfaise)
465
Mutton, leg of, boiled {Oigot de mouton bouilli a
I'Anglaise)

465

_

Mutton, saddle o£, roasted {Selle de mouton a
VAnglaise)
_
465
Mutton, shoulder of, stufEed (,£'paule de nwuton
farcie)

_

466

Pork chops, broiled, with tomato sauce (Cotelettes
de pore grilUes sauce tomate)
Pork, fried salt, with cream sauce [Petit sali frit

466

sauce crime).
_
.._
Pork Head cheese (Fi-omMge de tite de cochon)
Pork Ham, sugar-roast of {Jambon rati sucri )
Pork New England boiled dinner {Petit said aux
choux)...
__
Pork Pig's feet boiled (Pieds de cochon bouillis).
Pork — Pig's feet broiled (Pieds de cochon grillds) . .
Pork, roast (Can-^ deporcroti)
Pork sparerib, roast (Cotes de cochon rotis)
-Rabbit saut6 (Lapin sautd chasseur)
_
Sweetbreads with spinach(fliz de veau aux Ipinards)
Veal h la Bourgeoise {Veau h la Bourgeoise)
--.
Veal Calf's liver with parsley {Foie de veau aux

—
—

—
—

—

466
466
466
466
466
466
466
466
466
466
465

finesherbes)
._
_ 465
Veal chops, broiled (Coielettes de veau grillees)
465
Veal chops, with French peas {Cotelettes de veau
aux petits pois)
465

Veal chops with mushrooms {Coielettes de veau aux
champignons)
Veal kidneys, see Kidneys.
Vealloaf
_
_
Veal loin, roast {Longe deveau roti)
Vealpotpie {Ragout de veau)
Veal Small Parisian patties {Petites pates a la

—

parisienne)

465
464
464
465

465

_

POULTRY AND GAME

467
Chicken, broiled (Poulet grille)
_
468
Chicken fricassee {Fricassee de poulet)
468
Chicken, fried {Poulet frit H I'ltalienne) _.
468
Chicken -pie {Poulet saute)
468
Chicken, roast (PoMtef roifi)
468
Chicken, spring, saute {Jeune poulet saute fermitre) 468
Duck, roast (Caword r-ott)
468
Goose, TO&st{Oieroti)
468
Partridge, roast {Perdrlx roties)
469
Pigeons, broiled {Pigeons d, la Crapaudine)
469
Quail, roast, {Cailles roties)..
469
Snipe, roast (iJ^cassmes rofzcs)
469
Turkey giblets {Abatis de Dinde)
468
Turkey, roast (2)mde rotie)
468
Venison, saddle of, roast {Selle de Ckevreuil rotie) . . 469
Woodcock, roast (B<?casses roWs)
469

SALADS

Com, esoaUoped (£sca(ope de muis)

471

Corn

471
471
471

fritters

(CrogueMcs de mms)..

Com,

sweet, broiled (Mais grille)..
Corn, sweet, with butter (Mais a VAmericaine)
Cucumbers, creamed (Coricombres & la a-eme)
Egg plant, fried (Aubergines frittes)
Macaroni^ I'ltalienne..
Macaroni au gratin (Macaroni a« gratin)
Macaroni with tomato sauce (Macaroni sauce

47!i

472
473
473
to-

mate)

Mushrooms on toast (Croutes aux champignons)..
Mushrooms with cream (Champignons a la creme).
.

Oatmeal (Farine d'Avoine d. VAmericaine)
Onions, creamed (Oignonsa la creme)
Parsnip croquettes (Croquettes de panets)
_
Parsnips, fried (Panets frits)
_
Peas, French (Petits pois ab la Fran^aise)
Peas, green, English style (Petits pois ct VAnglaise)
Peas, green, with bacon (Petits pois au lard)
Potato croquettes (Croquettes de pommes de terre).
Potatoes au gratin (Pommes de terre au gratin)
Potatoes ducnesse {Pommes de terre duchesse)
Potatoes, fried {Pom.mes de terre frittes)
Potatoes, puffed (Pommes de ferres souffiees)..^
Potatoes with cream (Pommes de terre d. la creme).
Rice IHa Georgienne {Biz d la Qeorgienne)
Spaghetti with tomato sauce {Spaghetti sauce

.'

Chicken salad (Saiocie de poMie)

Egg sa.la,d

{Salade d'Oeufs)
Fish salad {Salade depoisson)
hettnce ssdad {Salade de laitue)
Lobster salad {Salade de hdmard)
Pigs' feet salad {Salade de pieds de cochon)
Potato salad {Salade de pommes de terre)
Veal salad {Salade deveau)

4T0
470
469
470
469
470
470
470
470
469

VEGETABLES
Asparagus with white se^ace {Asperges sauce blatiche)
Beans, baked {Haricots aufour).'.
B^*ans, Boston baked {Haricots aufour h la Boston)
Beans, Lima, with butter {Gros Soissons au Beurre)

473
472
472
473
472
472

472
470
470
470
473
473
473
473
473
473
473

473
to-

mate)
473
Spinach with cream (Epinards d lacreme)
471
Spinach with poached eggs (Epinards aux oeufs
poches)
;
471
Squash, baked (CifroniHcs aufour)
1. 472
Squash, boiled (Citronilles bouillies)
472
Succotash (flaWcofs au niais)
471
Sweet potatoes, boiled (Pommes de terre sucrees en
robe de chambre)
473
Tomatoes, fried (Itomate«/ri*fes)...
472
Tomatoes, stuffed {Tomates farcies)
472
Turnips, boiled (i\raft'^5 bouillis)
Vegetable oysters (Salsifis bouillis)

472
473

BREADS
General Notes on Bread Making
Yeast, soft

Miscellaneous Breads

Salad Dressings
chou)

^'^^

laise)

.,.. 473
Beets, boiled (Beiteraves bouillies).
Carrots fried in butter (Carottes nouvelles sautees
-/,""/•"%"
au Beurre)
fli
4(2
Cauliflower au gratin (Choux fleurs au Gratin)
Cauliflower wifli white sauce (Choux fleurs sauce
- 472
blanche)
471
Celery with gravy (Ce/cris au jus)

Salsify, hoiled{Salsifis bouillis)

General Remarks

Cabbage— Cold slaw {Salade de

471
Beans, string {Haricots A la Bonne Femme)
Beans, string, English style (Haricots verts a VAng-

474
474
474-476

PASTRY AND PUDDINGS
Remarks on Pastry
French Puff Paste
Plain Pie-crust
Miscellaneous Pies
General Remarks on Puddings
Miscellaneous Puddings
Sauces for Puddings
Ice

Creams and Ices

476
476
476
476, 477
477
477-479
479
479

CAKES

471
471
471
471

General Remarks on Cake Making.
Miscellaneous Cakes
Small (Jakes, Crullers, and Cookies
Icings for Cakes

480
480, 482

482
482

Wholesome

Cooking- Without Waste
Adapted from FRAN901S TantyI

The

best cooking

is

as easily accomplislied as is tliat of inferior sort.

Assuming

that the

none who may not gather,
from the experience of the chefs of a nation that has made gastronomy a fine art, suggestions for
making dainty dishes even damtier, and for enlarging the variety of the daily menus. In the
following cooking rules, most of which have been selected from among the recipes worked out
for American use by the late M. Tanty, there is no departure from the essential principles he lays
down, but the extreme of simplicity has been sought, lest the reader be needlessly appalled by
elaborate and oft-repeated admonition. The recipes for sweet cakes herein given, however, are not
M. Tanty's, and such other additions and modifications have been made as have seemed expedient.
The question cf using wines and spirits in cooking; and as beverages is with some a matter
of choice -witli others, of conscience. The preferences of tlie one class, and the scruples of the
other, are entitled to respect, and although -wines and spirits are included in some few of the
recipes that follow, they may quite as well be omitted, if the housewife prefers.

housewife

is

well grounded in the fundamentals of her

there

art,

is

;

A

Family Dinner

is

essentially

composed of

A
A

:

SoTjp

Pisn OK Meat, with sauce and vegetable

A

A Vegetable

Roast

— meat, poultry,

— called an "entree"

or

game

of the season, or one dried or canned, called an

A Sweet

Disii

'

'

— ice cream or pastry

entremet " (side dish)

Cheese and Fruit
Provided the dinner becomes more fashionable, one should serve two kinds of soup, a clear
one and a puree or cream, from which the guest may choose; and should increase the number of
entrees

and entremets.

Setting the Table — As

regards the setting of the table,

we

will give only practical hints,

taking for example a quite fashionable dinner, leaving to the housewife the simplifying of the
scheme to serve for family dinners.
The table should be spacious enough to avoid the crowding of dishes or covers and the too
close seating of guests.

Around

a centerpiece of flowers

will permit) smaller pieces, with fruits, bonbons, etc.,

special small dishes.

may
and

be disposed

also the

(if

"hors

the size of the table
d'ffiuvres," served in

Candlelight being more fashionable than gas, candelabra should be placed

in sufficient number.

Before each plate place the necessary number of glasses, according to the wines that are to be
A glass for water; a glass for white wine, claret,
This number will not exceed five, viz.

served.

:

La Cuisine Fran^aise: French Cooking for Every Home. By Francois Tanty. Chicago: Rand, McNally & Ca
Copyright, 1902, by Band, McNally & Co., Chicago.
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and Burgundy; a glass for Madeira, sherry, and sweet dessert wines; a glass (usually green or
amber) for Rhine wine (if served); a glass for champagne.
Do not fill the water glass before the dinner, but place decanters and ciystal bowls filled with
pieces of ice within easy reach of the guests.
o'igM of each cover place the knife, fork, and spoon (the knife having a sharp steel
These should be changed with each course. Before the cover place a smaller knife, fork,
and spoon (the knife with a silver blade) for the sweet dishes and dessert. The napkin should be
of good size, placed on the plate, folded, with a small roll between the folds. Between each two
covers should be pepper and salt. Before each cover, and supported by the glass, should be a
menu, printed or hand written. For menu use, where desired, the French name of each dish is
given hereafter (See Index). On each card one may write the name of the particular guest who
is to occupy the place.
Service of Wines In every dinner "a la Frangaise" wine is served; the number, kinds,
and quality varying, of course, according to the importance of the dinner. The general order in
which they are served is as follows
After the soup
a strong, dry wine, such as Madeira or
Sherry; with the fish
a white, dry wine, such as the Sauternes, Chablis, Chateau d'Yquem,
Rhine wine, etc. after the fish and until the roast
Claret; with the roast
Burgundy; with sweet
dishes
champagne or dessert wines, such as Tokay, Malaga, or Constance.
A word as to the manner of serving wine is necessary. White wine ought to be chilled and is
placed in cold water for one hour before serving. It is the same with ordinary claret. Fine wines,
as claret of good quality. Burgundy, Madeira, sherry, and port wine, ought to be taken from the
cellar at least one hour before serving, so as to take the temperatui'e of the air.
Do not disturb
the dust which with age has accumulated on the bottle.
Draw the cork with great care, so as not
to mix the dregs with the wine, and pour into the glasses without shaking the bottle.
In the case
of champagne, break the wires that hold the cork, but preserve the threads place in a tub or pail,
and pack around the bottles cracked ice mixed with salt (5 pounds ice to 2 pounds salt). Stop
freezing as soon as the champagne begins to be a little cloudy.
As a last admonition, remember the old adage
"The dinner never should await the guests,
but the guests the dinner because, however well cooked, a dish can not be warmed over."

At the

blade).

—

—

:

—

—

—

;

—

;

:

;

SOUPS
By modifying some

of the recipes that follow

—

for instance, by replacing one kind of vegeby using game instead of fowl, or by varying the garnishing— the
housewife will have an infinite number of soups at her disposal. She should always be careful,
however, to follow closely the general rules, and especially in those essential points emphasized by
heavy type.
table in a puree with another,

PUKEK OK CREAM: GENERAL NOTE
" ^
The pur^e, or cream, is
palatable and substantial.

quite a thick soup, very
It is

made out

of fowl,

game, vegetables, or fish. In every case one must first
cook the particular materials until tender, and then
strain them, to obtain a reasonably clear liquor, to
which must be added what the French cooks call a

•„„
" /u- j.
>
.w.„
„ .,
liaison"
(binding),
to unite all
the parts. This is
yolks, cream, and butter, sometimes flour
or starch.
One must never forget that this
,

<^

made with

be aililed only wlien ready to
serve; that the saucepan must be placed on
a corner of the range that one should add
some of the hot liquor to the liaison before
liaison sliould

;

sours
pouring the latter into the saucepan and that
never, under any circumstances, should a soup
he pei'mitted to boil after pouring- iu a liaison.

45T
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;

BOtJIIiLON,

would prove advantageous for a housewife always to
have some stock on hand. Stock may be kept fresh for
several days in an earthen jar in an icebox, the only
precaution pecessary being to let it boil awhile, in case
of a very hot or stormy day, to prevent souring.
For 1 gallon, wash thoroughly 5 pounds cheap beef
and bones and 2 pounds hock veal. Put in kettle and
cover with cold water. Boil slowly, skimming until
clear, and adding from time to time a tablespoonful of
cold water, to hasten separation of scum. Wlien clear,

add

2 carrots,

^ turnip, 1

in pieces),

and

and some celery, and
add 1 old fowl (cut
slowly 3 hours more. Skim off floatonion,

Remove the

boil

veal,

ing grease and strain soup. Bouillon should be only
lightly salted.
Half of the onion should have been
browned on the stove, to give color and taste.

oxtail in 1-inch pieces; boil in water until

1

and remove grease and small bones.
a saucepan with 2 or 3 quarts bouillon. J^ glass
Madeira, 1 onion, 1 carrot, and some thyme and laurel;
let the whole cook for 3 hours. Pour the bouillon through
a strainer into another saucepan; take ofE floating
grease; add ?^ glass Madeira and a little red pepper;
cook awhile, and when ready to serve, add while stirring, 1 tablespoonful cornstarch mixed with 1 glass
cold bouillon. Serve in tureen in which the pieces of
tail have been placed.
tender; let drip,

Put

STOCK SOUP

Stock being the foundation of many soups, and
serving also for the basis of many sauces and dishes, it

boil for 2 hours.

Cut
in

BARLEY SOUP
Wash 3 tablespoonf uls barley, and let stand ^ hour
water let drip, drop into boiling water, and
cook until soft. Let drip, cool with cold water, and
drip again. Put the barley in a saucepan with 2 quarts
stock and cook for 1 hour. When ready to serve, beat
together 1 yolk, 1 glassful cream, 1 tablespoonful butter add httle by little, while stirring, some of the soup
then pour the mixture in, all the time stirring, but do
not let the soup boil again.

in cold

;

;

;

CONSOMME

TOMATO SOUP

Consomm6 is the name given to a
and more palatable than the common

stock stronger
one. It forms
the foundation of the soups for the more fashionable
dinners, or is served in cups at ball suppers or luncheons.

Cut

in pieces 1 old fowl

them brown lightly

and

pounds veal hock; let
them in a kettle
Cook slowly for 2 bom's,
2

in butter; then put

with 3 to 4 quarts of stock.
skim^ming from time to time. Remove floating grease
and pass through strainer, or, better, a cloth.

Slice 1 carrot, J^ turnip, i-io cabbage, and ^^ leek
(or onion) into thin strips; put them in saucepan with
a little butter and a teaspoonf ul of sugar, and let cook
2 quarts stock or

consomme

CONSOMME AVITH RICE
"Wash

1

tablespoonful rice and boil in water until

soft; let drip,

drip again.

when ready

and cool with cold water; then let
2 quarts stock or consomme, and
serve put rice in soup, which must not

Warm
to

be allowed to boil again.

MACARONI
ounces macaroni in J^-inch pieces, cook in
boiling water, and proceed as for consomme with rice.

Break

2

BEET SOUP
Clean and mince 2 red beets, 1 onion, M cabbage
put the whole in a saucepan with some butter, cook
awhile, then add M tablespoonful flour and 2 to 3 quarts
stock cook 1 hour. Grate 1 red beet, press through a
cloth, and when ready to serve pour the juice into the
;

JULIENNE

awhile. Pour over them
and cook for IJ^ hours.

Put in a saucepan 1 quart can (or 3 pounds fresh)
tomatoes (first scalded, if fresh), with 1 carrot and 1
onion minced, and some thyme and laurel; cook 1 hour.
Pass the whole through a strainer, add 1 quart stock or
water, salt, and white and cayenne pepper. Pour in
1 tablespoonful cornstarch mixed in a little cold water
and add 1 tablespoonful butter. When ready to serve
add 114 tablespoonfuls cooked rice.

;

soup and add a glass of milk.

CREAM OF FOTVL
Take

hen or chicken and cook for

2 hours in 2
quarts of water with |^ veal or beef knuckle, 1 onion, 1
carrot, and 1 stalk of celery. When the chicken is very
tender, let it drip and strain the stock through a cloth.
Remove chicken meat from bones, set the fillets (tenderloins) aside, and pound the remainder of the flesh in
a chopping bowl. To the pounded flesh add the stock
little by little, while beating, and pass the resulting pulp
through a strainer, to obtain a rich liquor. Melt in a
saucepan 2 tablespoonfuls butter with VA tablespoon1

which pour the liquor let it become hot,
but not boiling. When ready to serve, add the chicken
fuls flour, into

fillets,

\

ready to serve add 2 tablespoonfuls butter.
with small pieces of dry toast.

CREAM OF CEtEBY
boil in water
with cold water-aqd let drip
C)hop the celery stalks, put them in saucepan

minutes

again.

;

let drip, cool

with 2 tablespoonfuls butter and 3 tablesijoonfuls flour,
cook awhile, and add 2 to 3 quarts stock cook all together fori hour; p^ss through strainer and heat liquor
in saucepan. When ready to serve add a liaison made
of 3 yolks, 1 glass cream, and 2 tablespoonfuls butter,
taking care not to let it boil again.

Mince % cabbage, 1 carrot, 1 potato, ^4 turnip, yi
onion and some celery wash and let drip. Put the
minced vegetables in saucepan with 2 to 3 quarts water
and a little salt boil for 1^ hours. When ready to
serve add 1 glass milk, 1 tablespoonful butter, and some
;

;

of toast.
pieces
'

;

CKEAM OF ASPARAGUS
CREAM OF CArtlFLO'WER
1

Cream

for

cauliflower.

of Celery, but use the white part of

CARROT SOUP

small dices and cook in saucepan
with some butter and a chopped onion. Add, while stir-

Cut

6 carrots in

ring, 1 tablespoonful flour

and 2

to 3 quarts stock or

1 hour.
Puss through a
and when ready to serve add 1 tablespoonful
butter and lYt tablespoonfuls cooked rice.

water, and cook slowly for
strainer,

GKEEX PEA SOUP
As

for

White Kidney Bean Soup, but take fresh or

dried peas instead of beans.
bread sprinkled over it.

Serve with tried dices of

"WHITE KIDNEY HEAX SOUP
Cook
1

1

pint white kidney beans in salted water with

sliced onion.

When

saucepan with 2 or

3

well cooked, strain.
Heat in
quarts stock or water, and when

^
VELVET SOUP

Boil 2 eo 3 quarts of mUk or stock, and add 1 tablespoonful cornstarch mixed with a glass of cold water,
milk, or stock. Boil for 5 minutes; then add 2 whole
eggs, beaten with 1 glass milk, and 2 tablespoonfuls
butter.

Proceed as for Cream of Celery, but use 3 bunches
asparagus instead of celery.

As

Serve hot

VEGETABLE SOUP

cut into small dices.

Wash 5 stalks of celery, and let them
5

COLD EELISHES
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^„
POTATO SOUP

Fry 1^ minced onion until light brown, add 2 to 4
minced potatoes, and fry a little more. Add 2 quarts
bouillon or water and boil for 20 minutes; strain, and
put the puree back in the saucepan. When ready to
serve, add 1 glass cream, mixed with 1 tablespoonful
butter, not allowing the soup to boil again.

CREAM OF PUMPKINS
Cut in dices 1 inch square 3 to 4 pounds pumpkin;
boil in water till tender; strain, and put the h'quor in a
saucepan with 4 tablespoonfuls butter, 1 teaspoonful
sugar, and a little salt; heat, then add 2 quarts boiling
water. Stir well, and serve with some fried toast.

OYSTER SOUP
Pour into kettle 1 quart boiling water; then 1 quart
good rich milk; stir in 1 teacupful rolled cracker
crumbs, seasoned with pepper and salt to taste. When
all comes to a boil, add 1 quart good fresh oysters; stir
well, so as to keep from scorching; lastly add butter
the size of an egg; let it boil up once, remove from fire
immediately, and serve.

RELISHES — COLD
The

d'auvres) are to be

served more often at luncheons than at dinners,
although a fashionable dinner must not lack some of them
or at least some of the cold ones
Usually the cold relishes are placed on the table in advance. They should always be served in
special and appropriate dishes of china or glass.
(See also t^alads, page 469.)
relishes

{Tiors

—

RADISHES

SARDINES

Eadishes should be young and fresh. Trim off the
end of the root and leave only enough of the leaves to
permit of taking them easily with the fingers.

These should be taken from the box just before
serving and laid gently on relish dish, with some of
their own oil pom-ed over them.

OtIVKS

SMOKED OR DRIED MEAT OR FISH

Olives should be very green,
dish.

and

s^.-rvcd

on rehsh
in

a

Should be sliced very thin, and the slices disposed
with bome parsley in the middle.

circle,

WAEM
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CUCUMBER SALAD
salt

OYSTERS

Pare and slice the cucumbers, sprinkling a little
over them. After 10 minutes let drip, and mix

"With olive oil, pepper,

and vinegar.

Oysters should be opened just before serving and
placed on the hollow shell, not on the flat one. Serve
with lemons, cut in halves or quarters, not with vinegar.

RELISHES — WARM
The warm

belong rather to the restaurant than to the family dinner, but some are
quite simple of- preparation and are desirable for a fashionable dinner. They should be served
when the guests are finishing their soup, and should be cooked just before serving; from which
it follows that they are served with difficulty to more than eight or ten guests and are to be
recommended for luncheon and tea parties rather than for regular dinners.
relishes

CROQUETTES OF FOWL
flesh of fowls

together.

(The bodies of the chickens

butter.

making

make soup stock may be
utilized for croquettes. Remove the flesh of one fowl
and chop fine, chopping also a few mushrooms and
truf&es (if obtainable) and a little parsley, and mix all
The

used to

stock,

page

may

from shell, dip in beaten egg, roll
bread or cracker crumbs, and fry in butter to a
golden brown.
oysters

in

Melt in saucepan 2 tablespoonfuls butter,

RAMKINS

2 tablespoonfuls flour; add, little by little,
while stirring, 2 glassfuls of stock. Boil, stirring conthen add the
stantly, until stock thickens a little

Put

in

saucepan

butter, let boil

1

glass water

and while

and

3 tablespoonfuls

stirring add, little

;

stir

in

FRIED OTSTEKS
Remove

mixed with

chopped fowl,

be used

457.^

by

httle,

When

thick enough, let cool a
little on corner of range, and add, one by one, 4 eggs,
beating mixture all the while. Add 6 ounces grated
cheese, stir well and drop on a pie plate in the form of
small cakes about 1 inch apart. Sprinkle over the little
cakes 2 ounces cheese, cut into small dices bake in hot
3 tablespoonfuls flour.

and add two yolks, stirring until well

mixed.

Pour into a dish a layer 1 inch thick, and let cool,
taking care to cover with buttered paper, to prevent
drying and darkening of surface. When cold, cut in
squares 1x2 inches, roll in flour, and dip in beaten egg;
fry in butter.
roll again in bread or cracker crumbs

;

oven imtil a light brown.

;

FRIED TOMATOES

FILLETS OF FOAVL
Remove
cut the

the

fillets in

and
and the

fillets

2

in milk, roll in flour or fine

legs of 2

Select smooth, large, green tomatoes, wash, but do
inch thick. Roll in cracker dust
not peel, and slice

%

young chickens;
them

or flour and fry in butter, salting and peppering well.
Must be well browned on both sides and served hot.

legs in 3 pieces; dip

bread crumbs, and fry in

FISH
(For Fish Sauces, see Page 461)

Do

not forget that the

ness are bright scales and

first

requisite in a fish is absolute freshness,

gills, full

and prominent

BOILED SALMON, TROUT, PIKE,

ETC.

Clean and wash fish, removing gills and fins, but
.leaving on tail and head place in fish kettle (having
grate at bottom to remove without breaking) with 2
;

carrots and 1 onion, sliced, some thyme and laurel, 6
grains whole pepper, and enough water to cover. Bring
to a boil and immediately place kettle on comer of
range let simmer for 1 hour, without letting boil.
Serve in long dish, on folded napkin, with whole boiled
potatoes as garnish, or separate. Serve any desired

eyes,

and

and that the

tests of fresh-

firm, unyielding flesh.

STUFFED AND BAKED BASS, SHAD,

FRESH COD,

ETC.

Mix

bread, softened in boiling water, with 1 or 2
tablespoonfuls of butter, salt, pepper and 2 raw eggs.
Stuff and sew up fish, and place in dripping pan with
water and a little butter. Bake 45 minutes.

BROILED SALMON

;

fish

sauce separately.

salt, pepper, and a little
turn them two or three times, and broil
over a moderate fii-e, taking care to turn f roin time to

Sprinkle the steaks with

olive oil;

;
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%

Sprinkle with the juice of
lemon, garnish
with sixths of lemon, serving a naaltre d'hotel or other
fish sauce separately.
time.

FKIED BROOK TROUT
Clean and wash the fish, dip in milk, roll in flour,
and fry in butter slowly for about 15 minutes, turning
often to prevent burning of butter or fish. Serve on a
warm dish, sprinkle with hashed parsley, squeeze
a lemon over the fish and pour over them the butter in
which they have been fried.

PICKEREt, JEWISH STYLE
Clean and wash a 5 or 6-pound fish and place in a
kettle of ample size, with 3 or 4 sliced onions, 1 handful
parsley, J4 pound butter, 1 pint white wine, 1 glassful
stock, and some salt and pepper.
Cover and cook
slowly, while basting, for about 30 minutes. Take the
fish with care from the kettle and place on a warm
dish then add, while stirring, about J4 pound butter to
the liquor, and pour it over the fish.
;

FKIED PERCH
Clean and wash the fish, dip whole in milk, and roll
in flour. Bring fat or lard in skillet to such a heat that a
little piece of bread dropped into it will brown instantly
yet fat must not burn. In this fry perch until well colored, and serve garnished with parsley and lemon.

BOILEO BLACK BASS WITH CHOPPED
PARSLEY
Clean and wash a 5 or 6-potmd flsh; place on lower
grate of flsh kettle, plunge in boiling salted water and
keep boiling for 10 or 15 minutes, according to size;
drip and place on warm dish; sprinkle with juice of a
lemon and 2 tablespoon fuls melted butter, mixed with
Serve with boiled
1 tablespoonful chopped parsley.
potatoes as garnish, or separate.

BROILED BLACK BASS OR W^HITEFISH
Clean and wash the

two

parts, place

flsh,

divide lengthwise into

on dish and sprinkle with

salt

and

.

SHELL FISH

EISH,

oil, to prepepper; also with 2 tablespoon fuls olive
fire, turning
vent sticking to broiler. Broil on moderate
from time to time. Sprinkle with a little lemon juice
and serve with tartar sauce and sixths of lemon, or
with maltre d'hotel sauce.

BROILED EELS
Clean and wash 3 or 4 pounds eels, remove skin, and
cut in 3-inch lengths; put in saucepan with 3 quarts
cold water, 1 glassful vinegar, 1 onion and 1 carrot
Bring to
sliced, some thyme, laurel, salt, and pepper.
then let simmer for 15 minutes on corner of
tx boil;
in
melted
dip
Let the pieces drip on cloth,
range.
butter, roll in

bread crumbs, and broil on light Are,
Serve with tartar sauce.

turning from time to time.

BROILED SHAD KOE
Handle

carefully, so as not to

break membrane

containing roe; broil as for black bass, and serve with
a maitre d'hotel sauce.

FRIED FROGS* LEGS
Skin the frogs, saving only the hind legs and quarters; let stand, for 1 hour in cold water to whiten the
flesh.
Dip in milk, roll in flour, and fry in butter until
well colored. Serve with quarters of lemon.

SALT COD
Freshen cod for 24 hours, changing water 4 or 5
times 1 hour before time to serve, place in a kettle with
cold water; as soon as it boils remove to back of range
and let simmer for 45 minutes. Serve on a warm dish,
with caper sauce or generous lumps of butter (melted
by heat of flsh), and always with boiled potatoes.
;

BOILED SALT MACKEREL
Freshen over night, let drip, place in boiling water,
and let cook 15 or 20 minutes, according to size; lot
drip, place in baking pan with pepper and lumps of
butter, and bake in hot oven 10 or 15 minutes. Garnish
with parsley.

SHELL FISH
FRIED OYSTERS

(Entree)

Drip oysters and dry on a cloth; dip in beaten egg
and roll in cracker dust; fry until a golden brown in
butter, or equal parts of butter and lard. Serve with
garnish of peppergrass or cress, with a quarter of
lemon inr each guest,

ESCALLOPED 0YSTP:RS

(Entree)

Drip oysters and spread on a layer of bread crumbs
in bottom of baking pan, pepper and salt, adding lumps
of butter; spread another layer of crumbs and another

of oysters, seasoning as before, and so continue, sprinkling bread crumbs over tlie tnp. Cover with oyster
liquor or milk (cream is better), and bake not more

than 30 minutes. A glass of sherry, just before
serving, improves the flavor for some palates. Serve
hot in baking dish.

•'PIGS IN

BLANKETS"

{Entri-r)

Choose large oysters, roll each in a very thin slice
of bacon and pin with tiny wooden skewers; fry brown

SAUCES FOE PISH,
on both sides

in fat of bacon, and sej-ve on small
angles of toast, with garnish of parslej-.

ESCALI^OPED CLAMS
Same

tri-

should be chopped, and a suspicion of mace or nutmeg
should be added to other seasoning.

BEVILED CKABS

1

have been mixed \\'ith wooden spoon add juice
lemon, a little salt and pepper (and a little nutmeg,
;

if liked),

(Entn'e)

(Entrte)

Remove meat from as many boiled crabs as there
are guests, carefully preserving shells intact; mix meat
with bread crumbs (1 cup to 6 crabs), mustard (1 teaspoonful to 6) butter (1 rounding tablespoonf ul to 6), and
strong vinegar (2 teaspoonfuls to 6); salt and pepper to
taste; mix well, fill shells with the forcemeat, and bake
10 minutes. Serve with garnish of lettuce.
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flour

of

as for Escalloped Oysters, only that clams

ECIGS

and

1

glass water

stir until liquor

;

becomes

uniform, and while stirring add 3 yolks, and then, in
small pieces, about J4 pound butter. At no time permit
sauce to boil. Serve apart.

—

Caper Sauce As for Hollandaise Sauce, with the
addition of 2 tablespoonfuls pickled capers when ready
to serve.
Butter and Parsley Sauce (Maffre cfHotel) —
Mis chopped parsley thoroughly with cold, unmelted
butter.
Lay this in lumps over fish or meat, to be

,

melted by the heatof same.

Mayonnaise Sauce — Beat 2 yolks with some salt
and pepper then add, drop by drop, while stirring,
about % pint olive oil still stirring, add, little by little,
;

;

FKIED SOFT SHELL CRABS

tablespoonful white or cider vinegar. If this sauce is
made as it should be, in a cold dish (preferably set in
cracked ice) and a cold room, the vinegar will form a
1

Crabs should be cooked immediately, and by no

means should be kept over night after being taken
from the water. Pull off spongy substance from sides
and remove mouth and eyes; wash thoroughly and fry
until brown in hot butter and lard (half and half). If
preferred, dip in beaten eggs and roll in bread or

Tartar Sauce — As for Mayonnaise Sauce, but
when ready to serve add 2 tablespoonfuls chopped green

cracker crumbs.

onion and gherkins.

creamy emulsion with the oil

saucepan 2 tablespoontablespoonful flour, and while
stirring add 1 glass warm water, 2 tablespoonfuls mustard, and some salt and pepper. Boil until quite thick
and serve apart.
fuls butter

COLD BOILED LOBSTER
thor-

oughly, tie claws and tail with twine, and plunge into
kettle of boiling salted water. Let boil awhile; then
Drip
let simmer for 30 minutes on corner of range.
and cool. Serve with tartar or mayonnaise sauce.

of range J4

1

tablespoonful butter;

add

1

onion and let brown in

3 tablespoonfuls

tomato

catsup and 2 tablespoonfuls butter and hashed parsley;
stir well and pour over the fish.

A'inegar Sauce — ChopJ^ handful parsley and the
same amount of onion, cut 1'2 gherkins in small dices,
and put all in a bowl with 1 small glass each of olive
oil and vinegar
salt and pepper to taste and mix
;

thoroughly.

SAUCES FOR FISH
Hollandaise Sauce — Place

mixed with

Tomato Sauce— Chop
1

wash and brush

compounding will

^

Cut lobster in two lengthwise; place halves on a
dish; pour over it 2 tablespoonfuls olive oil, salted and
peppered; broil on moderate fire for about 30 minutes,
turning from time to time; serve with green parsley
garnish, and sauce (tartar or mayonnaise) separate.

live lobster,

its

Mustard Sauce — Melt in

BROILED LOBSTER

Choose heavy

yet

;

require practice.

Horse-radish Sauce — Grate

saucepan on back
pound butter, into which 2 tablespoonfuls
in

2 or 3 roots horse-

put in a bowl with a little salt and white pepper, and pour over it 1 glassful vinegar.
radish

;

EGGS
HARD-BOILED EGGS
Cook the eggs

for 10 minutes in boiling water, then

dip in cold water.

EGGS WITH CREAM
Shce or cut

in quarters 10 hard-boiled eggs and
place in saucepan. In another saucepan brown lightly
in a little butter 1 chopped onion sprinkle over it 2 tablespoonfuls flom% add 1 pint milk, and cook, while stirring,
;

Pour this cream over the eggs,
the whole without allowing to boil, and when
ready to serve, place in deep dish and sprinkle with
hashed parsley
for about 5 minutes.

warm

EGGS A LA TZAKIM:
Cut pieces of bread from which the crust has been
removed into cylinders 3 inches in diameter and 3 inches
in height. Make in the middle of each a hole 1 M inches in

;

WHOLESOME COOKING:
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diameter and 2 inches deep. Brown cylinders in butter
when crisp, brealj an egg in every hole, sprinkle with
salt and pepper, place 1 teaspoonf ul butter on each egg,
and bake for 5 minutes in a buttered dish.

SHIRKED EGGS
Butter as

many

small dishes as there are guests;

break eggs, one at a time, in a saucer; slip them into the
small dishes, sprinkle with salt and pepper, cook 5 minutes in a hot oven, and serve on the same dishes.

When batter becomes

thick, serve in shallow dish, with fried toast

quite

on and

around the eggs.

SCRAMBLED EGGS 'WITH CHEESE
As for Scrambled Eggs with Toast, but add

salt,
1

in frying pan on hot Are, and when bui
pour in eggs and stir with fork until mixt
becomes quite thick. Tip the pan, holding it by
handle and shaking, so as to bring the omelet near

pound butter
is

hot,

of the edges and begin to fold it. If necessary, u!
knife or pancake turner to finish folding it double,
properly, the omelet slioultl not be touchi
but should be folded in the act of turning the fry
dish in which it is to be served,
pan over the

DEVILED EGGS
hard and cut lengthwise, remove
yolks and mash them with salt, pepper, celery sal
little butter, and a little mixed mustard, adding enoi
vinegar to make the mixture stick together. Ret
Boil eggs

this paste to the cavities in the whites

pound

^i

and serve o

with garnish of parsley.

ESCALLOPBD EGGS

SCRAMBLED EGGS WITH ASPARAGUS
TOPS

some ham and bread, adding salt
pepper to taste; add 1 tablespoonful melted butter
reduce to the consistency of soft paste by additiot
milk; half fill individual baking dishes with forcem
and carefully slip an egg from the dish into whicl
was broken on the top of each ; sprinkle with crac
dust, add salt and pepper for egg, bake 10 minu
and serve hot with Maitre d'Hotel sauce (page 461)
Chop

fine

i

j

Cut the tender tops of asparagus in ^-inch pieces,
cook in salted water for 10 minutes, and let drip. Prepare the eggs as to serve with toast; when quite cooked
add the asparagus and mix well with a wooden spoon.
Serve in a shallow dish with toast.

OMELETS
In making an omelet, care should be taken that the
pan is clean, smooth, and hot, as otherwise the omelet
will stick. If one has had no experience in making this
dish, it would be well to experiment on small omelets.

PLAIN OMELET WITH HASHED PARSLEY
10 eggs,

i

soft inside.

grated cheese while mixing the eggs with butter.

Break

pepper, and i4 handful
milk, if wished. Meli

gla.ss

good omelet should be long, thick in the middle,

one at a time, and slip them into a
saucepan; beat up with H pound butter, and salt and
pepper to taste; then cook over a light fii"e, stirring
10 eggs,

constantly, for 5 minutes.

well, together with

hashed parsley, also

warm

SCRAMBLED EGGS WITH TOAST
Break

MEATS

EGGS,

one at a time, slipping into a salad
is ascertained to be fresh; beat

dish as soon as each

SCOTCH EGGS
Boll the eggs as lightly as will permit of

remov

without breaking whites
remove shells
cover eggs (which will iiatten out somewhat as thej
on their sides) with forcemeat made of minced han
bacon, bread crumbs, and parsley, bound together v
the yolk of an egg. Fry to a golden brown and se
hot, garnished with parsley or cress.
shells

;

;

MEATS
(FoK

Meat

Sauces, see

Page

467)

The meats are ordinarily classified as Releves, Entrees, and Roasts.
Releves, wliich usually appear only at a great dinner (after the flsh), are highly seasoi
meat dishes, intended to sharpen the appetite. They consist of rather large pieces of me
roasted or baked, brought to the table or sideboard entire, garnished and accompanied by a sau
and carved immediately before the individual portions are served. In all particulars except e
soning the releve is similar to a roast.

Entrees

are meats reduced to serving size before being I'ooked

roasted, boiled, or stewed,

they may be broil
but always are ^served with a sauce (or gravy) and some vegetable i
;

.
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They are essentially family dishes, but are also served at most dinners, however fashionbeing presented after the releve (if there is one).
Roasts are whole roasted pieces of meat, served with a salad after the entree and its accompanying side dishes (vegetables), and before the sweet dishes.
The meats should be carved in the kitchen, but the parts put together in a way to represent
the whole piece they should be distributed by the host or hostess, or, better, the dish should be
presented at the li'ft of every guest, so that each may sen'e himself, with the right hand, according

garnish.
able,

;

to his taste.

GENERAI. NOTES ON MEATS
The quick

application of a high degree of heat sears over the cut surfaces of the meat-pores

and prevents the loss of the juices. Therefore
Meats roasted should be popped into a liot oven.
Meats broiled should be held at first as close as is safe to a hot bed of coals.
Meats boiled should be plunged into boiling water.
Contrariwise, to extract the juices, as for soups, meat must be jDlaced in cold water and gradually brought to a boil.
Meats should boil gently, if they are to be tender and of even tlavor.
:

The

addition of a couple of tablespoonfuls of vinegar in the pot will go far to

make

tender a

tough piece of meat boiled.

A large ham

requires at least four hours' boiling

;

a small one,

two hours.

Meats fried or broiled (or even roasted) are better for searing over before salting.
Sticking a fork in meat already seared over permits the escape of the juices.
Meats should be fried always in butter; never in lard.
All fillets (tenderloins) should be cut across the grain, set on end (cut fibers setting on the
Otherwise they will be leathery.
block), and smashed with the flat of the cleaver.

ROAST BEEE

BRAISED TENDERLOIN JARDINIERE

(Beleve or Eoast)

Place the meat (loin or foreribs o£ beef) in roasting
pan; sprinkle with salt; add a cup of water and roast
in hot oven, allowing 15 minutes to the pound. Baste
frequently. When well cooked, roast will be firm when
pressed with the finger
After removing roast from pan, add 1 cup stock or
water; boil, while stirring, for a minute or two; skim
off floating grease and pass the gravy through a strainer.
considered
to serve with roast beef,
j.uio6ia,.j
gravy is
.o^u
o VAC cvi best
o
This
,

is desired, see page
thickened gravy
but
f 6 467.
&
Roast beef, when served as a releve, should be
accompanied by a vegetable as a garnish, preferably
potatoes fried in butter, stuffed tomatoes, or others
If served as a roast, it should be
similarly cooked.
if

.r

accompanied by a

t

(Releve)

^ard the tenderloin with bacon strips
P'^«e '° roasting pan and sprinkle with

cupfuls stock, and
cupful Madeira; baste frequently, allowing 15 minutes
'^'e P°"°1'
^^^'^ S™^y s^™" "S for roast beef;
^«''™ "'"'' Jardiniere Garnish (page 407)
P'*"' ^ °°'°°'' ^''^ 1 '^^r™*- sliced, 3
^

^

BROILED STEAK (Entree)
„
Have

j.

-j

j.

j
and
divide mto mditi
u*. .c
Broil
on bright
fire
g minutes; then turn and broil other side aboutSmin^^es; put them on warm dish, and place on each 1 teaspoonful butter mixed with chopped parsley,
.j

steaks cutt
^

_*

,

h

1

mch
.

t.

i,.-

,

thick,

,.

i, *
vidual portions before
cooking.
,

BEEF SAUTE

salad.

ROAST TENDERLOIN

J4 inch thick;
salt; add, in

-i

.

i.

.

i

(Entree)

Slice tenderloin or other steak in pieces the size of

(Roast)

^ half-dollar, but twice as thick brown 1 chopped onion
in butter add sliced meat and fry for about 5 minutes
sprinkle with a little flour and add a cupful of cream
;

As

for Roast Beef, but roast not quite so long in

proportion to weight.

;

;

;
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and a tablespoonful of Worcestershire sauce to the
pound of meat. Add some chopped parsley, cook
awhile, and serve in a warm shallow dish,

TENDERLOIN WITH GREEN PEAS

(Entree)

inch thick, brown, in butter
place on dish and
in shallow stewpau 5 to 10 minutes
keep in warm place. Add in the pan 1 scant tablespoonful flour and Ya glassful stock or water; boil awhile and
pour this sauce over the tenderloin serve with French
Slice tenderloin

about

MEATS

:

grease; let fry,
boil down until beef is sizzling in the
make
turning over and over, until brown on all sides;
gravy in kettle, and serve it apart. By learning the
proper time to remove cover and boil down, beef may
be pot-roasted as rarely or as thoroughly as desired.

COLD SALTED OR SMOKED TONGUE

1

;

;

peas (page

470) in

separate dish.

TENDERLOIN STEAK WITH MUSHROOMS
(Entree)

(Entree)

Freshen a beef tongue in cold water for about 4
hours, changing water at least 4 times; place in kettle
with enough cold water to cover; add 3 carrots, 2
onions, and 1 stalk of celery, all sliced; cook 4 hours;
dip in cold water, skin
luncheon, or picnic.

Same

as for Tenderloin with Green Peas, but add
J4 -pound can of mushrooms, sliced in their
own juice, and 1 tablespoonful flour. Brown awhile and
pour over tenderloin.

TENDERLOIN STEAK A L'AMERICAINE
(Entree)
into

Same as for Tenderloin with Green Peas, but pour
the same pan 4 tablespoonfuls tomato catsup,

tablespoonfuls Worcestershire sauce, and 1 cupful
stock boil for 5 minutes and pour over tenderloin steak.

MINCED BEEF

(Entree)

pounds boiled beef quite flne place in shallow dish fry 1 chopped onion in butter 5 minutes,
sprinkle over it some chopped parsley and 1 tablespoonful flour
stir, and add 1 glassful white wine and 1
glassful stock. Boil awhile and pour over the beef.
Sprinkle with bread crumbs and bake 15 minutes.
Slice 2

;

;

IN ONIONS

(EntrH
Put a generous piece of butter in a hot frying pan
then a thick layer of sliced onions; when these are
slightly browned, add the steak, and cover with more
sliced onions; turn often until done, seasoning to taste.

POT ROAST OF BEEF
Fry a generous piece of suet

(Family Roast)

in a kettle for a few
minutes; sprinkle a lean piece of beef with flour, salt,
and pepper (a cheap cut of meat may be used for this
purpose) put in the pot and fry until brown on all
sides; pour in water to half cover the beef; cover
tightly and cook until tender, adding a little water at
intervals to prevent burning. Thicken the gravy with
flour and serve apart.
Or, put good-sized piece of suet in kettle and add
enough water- to lialf covit mast when it shall be put
in; salt the wat'-r, add 2 tablcspodnfuls vinegar, and
bring to aboil. Wlieu 1>i>iliii^, drop in the bet >f. Let
boil 10 minutew t(i Lhe pound; then remove cover and
;

(Entree)

1

lent addition.

BEEF CROQUETTES
Chop

2

(Entree)

pounds boiled beef very

fine;

brown

3

chopped onions in 2 tablespoonfuls butter mix with the
chopped meat 6 chopped boiled potatoes, 3 raw eggs,
salt, and pepper, and divide into croquettes about 4
inches long and VA inches in diameter; roll in floui* and
fry. Serve with tomato sauce apart.
;

MOCK DUCK

;

BEEFSTEAK SMOTHERED

for breakfast,

tablespoonful butter in frying pan; put in
Impound chipped beef and heat thoroughly; pour in
about 1 cup of milk and thicken with a little flour and
water; scrambled eggs around the dish make an excel-

Brown

2

;

and serve cold

CREAMED DRIED BEEF

pan

in the

it,

(Entree)

and pepper both sides of a round steak; prepare stuffing as for duck and spread upon the steak;
roll it up and tie; roast for J6 hour; serve with Maitre
d'liotel sauce (page 461) poured over it.
Salt

STUFFED BEEF HEART

(Earn ilt/ Roast)

Boil heart 3 hours over slow fire;

mixing

make

dressing by

cups bread crumbs, Ys cup minced salt pork;
pepper, sage, and onion to taste; enlarge cavity in
cooked heart, fill with dressing, and place in roasting
pan with liquor in which boiled; bake 20 or 25 minutes.

Make

3

rich gravy,

which serve apart.

BEEF LOAT— A'KAL LOAF
Chop

(Entrees)

pounds rare beef or veal (left over from
roast), with Ys pound salt pork; add small cupful
ci-auker crumbs, 3 tablespoonfuls milk, and 3 beaten
eggs; salt and pepper to taste, mix well, form into a
loaf, uvei- wliich pour '/i pint water; bake about 1 hour
and set aside to cool; serve sliced, with garnish of
flne 3

parsley.

ROAST LOIN OF VEAL
Heiiiove kidney
is

preferred; stuff

and kidney
if

fat,

(Koasf)

unless kidney roast

desired, roll lengthwise

and

tie

VEAL, MUTTON, LAMB
Place in a pan with

with twine.

1

onion and

1

carrot

and
hake in hot oven, allowing 18 or 20 minutes to the pound
and basting frequently. Cut off the twine and serve in
a warm dish, with thick gravy made the same as for
sliced;

sprinkle with

salt,

add

1

glassful water,

VEAI. POTPIE

still contain sufficient water to entirely
cover the meat; cover and boil for 20 or 25 minutes.
Serve with mashed potatoes apart.

which must

VEAL A

I-A

BOTJRGEOISE

(Entree)

Place 3 or -1 pounds chump end of veal in a stewpan
with 2 tablespoonfuls butter; brown awhile and add 2
glassfuls stock or water, 6 carrots cut in quarters, and
1-2 small onions.
Cook slowly, basting occasionally, for
114 hours. Serve with a vegetable as garnish, skimming
floating grease from gravy and serving latter apart.

BROILED VEAL CHOPS

(Entree)

Dip the chops in melted butter, roll in bread crumbs,
and let them brown over a slow fire. Serve on warm
dish, placing on each chop a httle chopped parsley
butter.

VEAL CHOPS "WITH FRENCH PEAS

(Entree)

Melt J4 pound butter in shallow stewpan, and fry the
chops about 20 minutes, turning frequently. Serve on
warm dish, pouring over chops the gravy in which they
were fried, with French peas (page 470) served apart.
Spinach (page 471) may be served instead of peas.

VEAL CHOPS ^VITH MUSHROOMS

(Entree)

Same as foregoing, but after placing chops in warm
in saucepan 2 tablespoonfuls flour, stir well,
glass white wine, and ^-pound can mushrooms
(minced) with their juice; boil awhile, and pour over

add

add

H

the chops.

SMALL PARISIAN PATTIES
Chop X pound veal trimmings and % poimd kidney
separately and then together; mix with 2 eggs
and J^ handful chopped parsley; salt to taste. Roll puffpaste (see page 476) quite thin and cut with circular
cutter 3 inches in diameter; roll the paste trimmings
thinner than before and cut same number of pieces with
same cutter. Place the thicker pieces on baking dish,
and on each some of the chopped veal (pieces the size
of a walnut), cover with the thinner pieces of paste,
fat, first

CALF'S LIA

ER AVITH PARSLEY

(Entree)

hand and % inch
when ready to serve,

Slice liver in pieces the size of the

bacon

fat;

sprinkle with chopped parsley and serve in a warm dish,

(Entree)

Cut 2 pounds veal ribs in pieces 1 inch square, and
place in pot (upon a small plate, to prevent burning)
with 2 quarts cold water; boil for IJ^ hours; then make
biscuit dough of 3 cups flour, and half an hour before
serving drop small lumps of the dough into the pot,

dish,

moistening the edges of under and upper crust; brush
with beaten egg and bake until well colored.

thick; fry in butter or

roast beef.

mixed with
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pouring over

slices

gravy in which they have been

SAVEETBREADS ^'ITH SPINACH

fried.

(Entree)

Freshen sweetbreads for 1 hour in cold water; dip
minutes in boiling water, and then in cold water; let
drip well; place in shallow stewpan, adding for each
pound of sweetbreads H onion, % carrot, both sliced,
and % glassful stock; bake 1 hour in hot oven, basting
frequently; serve in warm dish, pouring over the sweetbreads the sauce in which they have been baked, having
first skimmed off grease and strained it. Serve spinach
(page 471) separately. Instead of the spinach, tomato
sauce (page 407) may be served separately.
5

SADDLE OF MUTTON ROASTED

(Roast)

the fat and remote the membranous skin
that covers the back of the saddle; place in baking pan,
sprinkle with salt, add 1 glassful water and roast in hot
oven, allowing 18 to 20 minutes to the pound. Serve
with potatoes fried in butter as garnish, and gravy in

Trim

gravy

off

dish.

LJCG OF MUTTON A LA
Remove outer skin and

FRANCAISE

(Roast)

place in roasting pan;
sprinkle with salt, add 1 glass water, and roast in hot
oven, allowing 18 to 20 minutes to the pound; baste
frequently. Serve with potatoes fried in butter, or a

BOILED LEG OF 3IUTTON

(Entree)

Prepare the same as for foregoing; then tie leg in
napkin and place in kettle of boihng salted water; let
boil steadily 15 minutes for each pound; serve with
boiled potatoes in a dish apart. Leg may also be served
with caper sauce (page 461).

IRISH STEW

(Entree)

Cut mutton brisket in pieces one-half the size of
the hand; place in a stewpan, add water to cover well,
and skim while boiling, having added afew small onions
and a small bunch of parsley, tied. Cook half an hour;
add 3 tablespoonfuls flour beaten with 2 glassfuls stock
or water, and some potatoes cut in halves or quarters;
then cook again for half an hour.

LEG OF LAMB AVITH MINT SAUCE

(Roast)

Roast same a.s Leg of Mutton a la Fran9aise and
serve with mint sauce (page 467) in a separate dish.

;

WHOLESOME COOKING: MEATS

466

STUFFBD SHOULDER OF MUTTON

(Roast or

Entree)

;

;

Remove bones, and stuff with dressing made as
follows: Brown 1 chopped onion in hutter, mix with

H pint bread crumbs wet with y2 pint milk, add X handpound sausage meat chopped

chopped parsley and 1
mix well. Roast the same as roast beef; serve
with potatoes fried in butter or mashed.
ful

brown sugar (equal parts) stick full of cloves, about an
inch apart, and roast until a coffee brown garnish with
parsley and serve either hot or cold.

fine;

ROAST SI'ABERIB
Trim ribs closely and chop in

(Family Roast)
6-inch lengths; place in

roasting pan, dredge with flour, sprinkle with pepper,
salt, and sage, add 1 cup water, and roast, basting frequently, until tender and brown. Thicken gravy with

FRENCH MUTTON CHOPS BROILED (Entree)
ENGLISH MUTTON CHOPS BROILED (Entree)

Hour, and serve with baked apple or apple sauce and
mustard sauce (which see). Mashed potato and mashed

French chops are small rib chops, the end of the
bone having been trimmed off, and the fat cut away
from the end, leaving the round piece of meat attached
to one end of the bone. English chops are thicker than
the French, and are cut from the loin or tenderloin and
trimmed into good shape.
Broil the chops on a bright Are, turning frequently.

turnips should be served in side dishes.

Serve with potatoes fried in butter, mashed potatoes,
or French peas (page 470).

ROAST I'ORK

(Roast)

Prepared and roasted the same as for roast beef
(page 463), but add a little pepper and season with sage
desired.

if

PORK CHOPS BROILED, WITH TOMATO
SAUCE

(Entree)
Dip'the chops in melted butter or beaten egg, roll in
bread or cracker crumbs and fry until well done (pork

chops grilled, owing to the necessity for thorough cooking, being "broiled " only in name).
Salt and pepper to
taste, and serve with tomato sauce in separate dish.

BOILED

PIGS'

FEET

;

;

;

Wash and

PIGS'

FEET

(Entree)

clean 6 to 8 feet; place in kettle with
and 1 celery stalk, sliced, and some

2 onions, 2 carrots,

thyme and laurel. Cover with cold water and cook for
about 4 hours, or until tender cut them in two lengthwise (after cooking), dip in butter, roll in bread crumbs,
and broil 10 to 15 minutes. Serve with mustard and
;

mashed potatoes

for breakfast or luncheon.

SUGAR-ROAST OF

lEnti-ee)

drop into boiling water in
and allow to freshen for 3 minutes pour off
water, let drip and roll in flour fry in skillet to a golden
brown lay on hot platter. Into fat in skillet pour ^
pint cream or milk, stir in flour and water to thicken
Serve with
let come to a boil, and pour over pork.
baked potatoes for breakfast.
Slice thin fat salt pork,

skillet

;

;

;

;

NEW ENGLAND BOILED DINNER

HAM

(Roast)

Freshen ham for 10 hours, entirely cover with
water in kettle, and boil until tender. Let drip, i-cmove
rind, and sprinkle well with flour and coffee sugar or

(Entree)

Take a good-sized piece of corned beef and smaller
pieces of salt pork and ham, cover with cold water, and
cook over a moderately slow fire xmtil nearly done; add
potatoes, onions, turnips, and carrots, and continue to
cook until vegetables are done. Have cooking in separate stewpans a cabbage, quartered, and beets. Garnish the meats with all the vegetables except the cabbage, which serve as side dish. Provide sharp cider
vinegar and sour, sharp mustard.

(Entree)

Clean feet thoroughly and cook until bones will slip
•out, using cold water if salted feet are used, hot water
boil down, remove bones, and cut in 2-inch
it fresh
lengths salt and pepper to taste, and pour with liquor
into shallow dish
let cool to jelly and cut in slices
serve with garnish of cress, peppergrass, or parsley.

BROILED

FRIED SALT PORK WITH CREAM SAUCE

HEAD CHEESE

(Entree)

Take 1 pig's head, clean and wash thoroughly, removing eyes, and digging out internal ears and nostrils;
singe, wash again, and cut in pieces as small as possible,
removing tongue, which should be left whole. Put in
pot with 4 pig's feet, well cleaned, and 3 pounds neck
beef. Boil all together until bones slip out. Remove
bones, salt and pepper to taste, and chop very coarsely.
Place in molds, or deep, square tin pans, into one of
which the whole tongue, after skinning, should be put.
Cover, with weights to give pressure, and when cold
slice

and serve with garnish of

parsley.

RABBIT

SAIITE

cress, peppergrass, or

(Entree)

Skin and clean tlie rabbit, and cut in pieces the size
of an egg; melt in a saucepan 3 tablespoonfuls butter;
add the rabbit, with 2 onions, chopped,
handful
parsley, chopped; sprinkle with salt and pepper and
cddk covered for about 50 minutes. Add juice of
H
lemon and serve for breakfast or luncheon.

X

SAUCES AND GARA^ISHES FOR MEATS
KIDNEY SAUTE

Tomato Sauce

(Entree)

Slice kidneys, place in cold water, bring to

a boil,
pour off

place again in cold water, bring again to a boil,
water and rinse in hot water let fry in butter in
;

dredging with flour

;

when browned, add

skillet,

}4 glassful

stock and (if desired) J^ glassful Madeira, boil awhile,
sprinkle with hashed parsley and serve in warm, shal-

low

dish.

VEAL KIDNEYS BROILED

(Entree)

Cut each kidney lengthwise in such u, way as to
open it but not to divide entirely pass two wooden skewers through them to keep them flat; sprinkle with salt
and pepper, dip in melted butter, and broil on bright
fire
serve with Maitre d'Hotel sauce, page 4G1 (to
which add a little lemon juice) or mustard sauce.
;

;

SAICES FOE, MEATS
Gravy— After removing meat from

pan, skim off

any excess of fat, and set pan on range; scrape sides
and bottom of pan, and after browning as much as may
be without burning, add a little water and let boil up.
Thicken, by gradually pouring in, while stirring, a cold
paste of flour and water.
For boiled meats, make drawn butter sauce, thus:
Melt 3 tablespoonfuls butter in saucepan; pour in i;.^
cups boiling water, or equal parts boiling water and
milk; mix 1 tablespoonful flour in a little cold milk,
To this sauce add
which add, stirring constantly.
capers, parsley, etc., if desired, according to kind of
meat with which sauce is to be served.
Bfearnaise Sauce (Yellow)
Place in saucepan
X glass white vinegar, with 1 tablespoonful butter, 1
onion, and a little pepper; boil on bright fire until vinegar is half boiled down set on back of range, and add,
while stirring, a little butter and 3 yolks; place saucepan in another larger one, half full of boiling water,

—

;

and add, little by little, while stirring, 2 tablespoonfuls
butter; cook until quite thick.
Soubise Sauce (White) — Peel and slice 12 onions, and cook for 15 minutes in boiling water; drip;
dip in cold water; drip again; melt in saucepan 2 tablespoonfuls butter mixed with 2 tablespoonfuls flour, and
add, while stirring, 1 pint water; as soon as it boils, add
onions and cook whole slowly 30 minutes; strain, and
serve separately with steaks and chops.

omit

if

— Slice 2

onions and 2 car-

cut in dices about 1 pound cold boiled ham
wished), cook 5 minutes with 1 tablespoonful

rots quite fine
(or

(Red)
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;

butter in saucepan; clean and slice 13 ripe tomatoes,
add them in saucepan with 1 glassful stock, some
thyme, laurel, salt, and pepper, and cook about 1 hour;
strain into another saucepan with 2 tablespoonfuls butter; warm, and when ready to serve add, while stirring,
2 tablespoonfuls cornstarch, mixed with a little stock
or water; add a httle cayenne p?pper and serve separately.

—

Pepper Sauce (Brown) Melt in saucepan 1
tablespoonful butter; add 1 onion and 1 carrot finely
chopped; cook 5 minutes, sprinkle with 1 tablespoonful flour, stir well, and add 1 glassful vinegar, 1 of stock,
and high seasoning of thyme, laurel, salt, and pepper;
cook slowly ^ hour; strain, add cayenne pepper, and
serve separately, or pour over meat. For Sauce Piquant
(broA\ n) add 6 gherkins, sliced flne.
Mint Sauce

(Green)

— Chop

handful mint

1

leaves,

mix with

sugar

serve with leg of mutton or Iamb.

;

'/^

glassful vinegar

and

1

tablespoonful

GARNISHES FOR MEATS
Jardiniere Garnish — Fry from 2 to 4 potatoes
in butter, and cook a number of other vegetables (as
green peas, green beans, small carrots, cauliflower, cut
in pieces the size of a hazel nut, etc.) separately in
boiling water, afterward frying separately in butter.
Place tenderloin or loin on platter, a potato at each
end and on each side, and the other vegetables arranged
around the meat according to color effect.

—

Nivernaise Garnish This garnish serves for
veal loin, tenderloin, or saddle of mutton. Wash and
pare 1 quart small carrots; place in saucepan with 1
glassful stock and 2 tablespoonfuls butter; cook until
tender and when ready to serve, add 2 tablespoonfuls

butter.

Br^tonue Garnish — This

garnish serves for leg

or shoulder of mutton. Soak 1 pound kidney beans in
cold water about 4 houi-s. Drip, and cook in salted
water until tender; when ready to serve, chop 1 onion
and brown in 1 tablespoonful butter; add the beans,
dripped; stir, and add 2 tablespoonfuls butter; sprinkle

with some chopped parsley, and serve with individual
portions of meat.

POULTRY
GENERAL REMARKS
Select
boiled.

young

fowls, as a rule, for roasting.

Remove

Older birds should be served only in fricassee or
clean and wash the inside thoroughly;

feathers carefully, without scalding;

WHOLESOME COOKING: POULTEY
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before
eiDge with a burning newspaper on top of the range, and tie legs and wings to the body
cutting
it away
in
gall-bladder
the
break
to
not
taken
roasting.
In removing giblets care must be

from the

liver.

ROAST TURKEY

(Roast)

should be mixed up with a beaten egg

TURKEY GIBEETS
Brown

some salt and pepper,
parsley tied, 10 or 13 small onions, 3 carrots
cut in quarters lengthwise and then in thirds crosswise;
cook slowly 1 J4 hours skim off floating grease, and serve
in shallow dish for breakfast only.
glassful stock, or 1 pint water,

^ handful

;

ROAST CHICKEN

{Roast)

Prepare and roast the same as for turkey.

BROILED CHICKEN

{Entree)

Cut chicken in two lengthwise, dip in melted butter,
and broil on both sides over bright fire until thoroughly
cooked.

Serve for breakfast or luncheon.

FRIED CHICKEN
salt

{Entree)

fry in fat until well colored. Serve with parsley fried in
same fat, and a lemon cut in fifths, lengthwise.

CHICKEN PIE

;

brown.

SPRING CHICKEN SAUTi:

(Entree)

and cut them in two; take off wings,
but not the fillets; cut body in two lengthwise, between
back and breast; then each half in two crosswise,
and again the breast in two lengthwise. Brown one
chopped onion in ?i pound butter, and add chicken;
sprinkle with salt and pepper, and fry on bright fire 15
to 20 minutes; sprinkle with chopped parsley and serve

Remove

legs

{Entree)

Prepare and cut chicken same as for preceding;
soak in cold water 15 minutes; place in stewpan with
2 shced onions, 2 carrots cut in 4, and Y^ handful parsley
tied; cover with water and cook slowly until tender,
1 or 3 hours.
Let drip, and place in saucepan in which
have been melted 3 tablespoonfuls butter, mixed with
same quantity of flour; stir, and add through strainer
liquor in which chickens have been boiled; when ready
to serve, place saucepan on corner of range and add
3 beaten yolks, with 2 tablespoonfuls milk; serve in
shallow dish, with Rice h. la Georgienne (page 4TS) in
separate dish.

ROAST GOOSE

{Roast)

a goose with clean white skin, plump breast,
"and yellow feet, red feet denote age. Hanging a few
days improves the flavor. Pluck, singe, draw, and
carefully wipe the fowl; cut off neck close to back,
leaving skin long enough to turn over; cut off feet and
beat breastbone flat; put a skewer across the back,
through under part of each wing; draw legs up closely
and tie. Make stuffing of bread crumbs, 1 or 3 onions,
a little sage, butter, and salt and pepper to taste, the
whole mixed with a beaten egg. Baste frequently while
roasting. Serve with its own gravy, and with apple
Select

Cut each chicken in about 8 pieces; sprinkle with
and pepper, dip the pieces in milk, roll in fl,our, and

{Entree)

chicken in pieces, place in stewpan, cover
with water, and boil until tender when half cooked,
add 1 teaspoonful salt. Remove chicken, placing in
warming oven, and thicken gravy with 1 tablespoonful
flour salt and pepper to taste, add lump of butter the
size of a walnut, and boil 5 minutes. While chicken is
cooking for the first time, following paste should be
prepared
Mix, as for biscuit, 3 cups flour, 2 teaspoonfuls baking powder, a dash of salt, and 54 cup butter
roll out half of this to a thickness of ^ inch, and with

Cut

;

the center to permit escape of steam, moisten top crust
around edge, turn up overhanging lower crust, and
pinch tightly butter the top, and bake imtil a light

CHICKEN FRICASS:^E
sauce-

pan with 1 pound bacon cut in dices; sprinkle with
1 tablespoonful flour, and add 1 glassful water and
1

;

;

hot.

{Entrie)

giblets (wings, gizzard, liver, etc.) in

line a baking dish, letting crust hang over the edges
enough to turn up over top crust put In chicken and
gravj roll remainder of paste for top crust slash in
it

Place turkey in roasting pan, rub it with about
3 tablespoonfuls butter, add 1 glassful water, and roast,
allowing 15 minutes to the pound. Make gravy same as
Instead of rubbing with butter, if
for roast beef.
desired, a few thin slices of bacon may be bound with
twine on breast. If desired, before placing in roasting
pan, stuff with dressing made of bread crumbs moistened
with scalding water, adding a himp of butter the size of
a walnut, salting and peppering, and seasoning with a
chopped onion and sage to taste; or, with thyme, sweet
marjoram, summer savory, mace, or nutmeg. With
salt and pepper alone for seasoning, oysters, chopped
or whole, may be added, and in any case, dressing

1

;

sauce

if

desired.

;

:

;

ROAST DUCK
Draw legs

(Koast)

as closely as possible to body and tie. If
cooking a pair, stuff only one (making dressing as
dirfuted in case of turkey), as flavor is not relished
by everyone. Another excellent dressing is made of

GAME, SALADS
mashed
and

liROILED PIGEONS

potatoes, seasoned with, chopped onions, pep-

and with just enough bread crusts stirred
Sage may be added if desired. Roast
in hot oven, basting often. Skim off any floating grease,
and serve gravy (thickened if desired), to which may be
added giblets, previously stewed in water with a lump
of butter. Peas and currant jelly should accompany

per,

salt,

in to give body.
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Prepare pigeons as indicated

marks"

(Entree)
in

"General Re-

cut in two lengthwise, flatten, dip iu melted
butter, roll in bread crumbs, and fry on a not too bright
fire
serve with Maitre d'Hotel (page 461), to which
has been added a little lemon juice garnish with a
;

;

;

lemon cut in

6 slices.

this roast.

GAME
GENERAL, REMARKS

Game

two after they are killed, and, if the weather
hanging three or four days in a cool place before cooking.
Tastes vary, however, as to the length of hanging. To remove the fishy taste which waterfowl
sometimes have, baste them for a few minutes while roasting with hot water, to which an onion
and a little salt have been added after that baste with butter only. Snipe, woodcock, and quail
usually are not drawn, but are eaten, like oysters, clams, lobsters, and some small fish, entrails
and all.
birds should not be plucked until a day or

will allow, they are better flavored for

;

ROAST SNIPE

ROAST PARTRIDGE (Roast)

(Roast)

Snipe may be drawn if preferred. If left undrawn,
they should be wiped on the outside after plucliing.
Skin head and neclc and truss them with head under
wing; twist legs at first joint, press feet upon thighs,
and pass a skewer through feet and body. Roast in
quick oven, in pan^with butter or bacon cut in dices.
Serve on toast, with own gravy poured around. Should

be sent to table very hot.
Undersized snipe are best grilled over a hot fire,
and served on toast, with butter spread over the birds,
which are set in the oven for a few moments before

Let the birds hang as long as the weather will permit; then pluck and draw; wipe, but do not ^vash them
inside or out; truss them without the head, same as for
roast fowl; roast in hot oven, basting frequently; serve
on buttered toast soaked in dripping pan, with own
gravy or mustard sauce (page 4C1), apart.

BOAST QUAIl
Precisely the

same as

(Boast)

for w^oodcock.

ROAST SADDLE OE VENISON

(Boast)

water over night then with a knife remove
the three skins in taking off the inner skin, begin at
the lower side and go upward to the top of the bone;
then lard with small pieces of salt smoked pork and
wrap the roasting piece in a cloth saturated in vinegar,
Place in
in which let it remain until the next day.
roasting pan a few slices of pork and dry bread crusts;
put
it
into
the
pan
with
a
little
water
and
salt meat well,
pour over it Yz cup cream; baste frequently, roasting
15 minutes to the pound. Serve with potato croquettes

Soak

in

;

;

sending to table.

ROAST WOODCOCK

(Boast)

Woodcock should not be drawn; pluck and wipe
well; truss with legs close to body; skin neck and head
and bring beak under wing; set each bird on a piece of

toast in dripping pan, and roast twenty to twenty-flve
minutes, basting frequently. Serve on same toast on

which roasted, pouring some of the gravy over them,
and serving remainder apart.

CHICKEN SALAD (Entree)
VEAL SALAD (Entree)

473).

SALADS

Chop finely and mix desired quantity of chicken or
veal and one-third to one-half as much celery. Cover
the bottom of salad dish with large, bright lettuce
leaves, on which heap up the salad daintily, and pour
over it a mayonnaise dressing; may be garnished also
with hard-boiled eggs, cut in halves lengthwise.

31

(page

EISH SALAD

(Entree)

skin and bones from 1 can salmon, or
any cold fish, either boiled or baked, mixing in 3 large
boiled potatoes, chopped. Serve on lettuce leaves, or
garnished with parsley, pouring over the salad a dressing made by seasoning 3 hard-boiled yolks with pepper,

Remove

and mustard, mashing fine, adding ^ cup vinegar
and a wineglassful cream, and stirring thoroughly.
salt,

;

WHOLESOME COOKING
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EGG SALAD
4

tablespooofuls olive

3 tablespoonfuls vinegar,
little salt

and pepper.

LOBSTER SALAD
mixed with
and a

oil,

some hashed

and

parsley,

Garnish with parsley.

PIGS* ITEET

SALADS, VEGETABLES

(Entree)

Slice 10 hard-boiled eggs, place in salad dish,

pour over them

:

SALAD

Remove

remove vein in
together some celery, lettuce* or endive, with hardboiled eggs, mix with lobster meat, saving the larger,
place on lettuce
reddest slices of meat for garnish
;

(Entree)

After cooking feet as in preparation for broiling,
cut in pieces about 2 inches long and place in salad
dish pour over them a dressing made by mixing 1 tablespoonful mustard, 3 tablespoonfuls oil, J4 bandful
chopped parsley, the same quantity of chopped young
onion tops, and 4 tablespoonfuls vinegar, salted and
peppered to taste. Serve for luncheon or picnic party.

leaves in saiad dish, using 12 olives for additional garnish; pour over it 1 pint mayonnaise dressing; let cool
awhile, and serve.

LETTUCE SALAD

;

POTATO SALAD
Place in chopping bowl
celery,

chop

1

small onion and a stalk of
potatoes

which lettuce leaves have been
Mix onion and celery thoroughly with 1 wineglassful olive oil, 1 tablespoonful mixed mustard, 3
tablespoonfuls vinegar, and pepper and salt to taste.
Pour this dressing over the potato.
into the salad dish, in

placed.

(Cold Relish)

Shred, slice, or chop very fine desired amount of
cabbage, and place in salad dish pour over the cabbage a sauce made thus Bring 1 cup vinegar to a boil
add mixture of 1 teaspoonful mustard, 3 tablespoonfuls sugar, and 1 teaspoonful salt, scalded together with
i/^ cup milk or cream and a
J^ cup boiling water; add
;

:

lump

let boil again, stirring constantly, and
the beaten yolks of 3 eggs pour hot over cabbage as soou as sauce is stirred to an even consistency
let cool, place in ice-box, and serve cold.

of butter

;

stir in

Take

1

head of

in salad dish,

(Cold Relish)

lettuce, separate leaves

spreading over them

1

and dispose

cold boiled potato,

cut in dices, and 2 hard-boiled eggs, shced pour over
salad either a mayonnaise or a vinegar dressing.
;

(Cold Relish-)

fine, slice, thin 10 or 12 cold boiled

COLD SLAW

(Entree)

from boiled lobster, being careful to
back; chop meat, or pick it fine; chop

shell

;

;

SALAD DRESSINGS
Mayonnaise Dressing^— See page 461.
Vinegar Dressing W^ithout Oil — Mix

1 cupful
hot vinegar, 1 teaspoonful salt, 1 tablespoonful sugar, a
pinch of pepper, and a rounding tablespoonful butter;
when cool, pour over salad.
Frencli Dressing For lettuce, potato salad or
cold slaw: Grate }/^ onion; mix with
teaspoonful
salt, a pinch of pepper, 2 tablespoonfuls olive oil, and
1 tablespoonful vinegar; stir to a creamy consistency.
Cream Dressing AVithout 0,il For cabbage,
lettuce, tomato, or other vegetable salad: See Cold
Slaw (page 470).
Drawn Butter Dressing Put 2 cupfuls boiling
water in saucepan and stir in 2 tablespoonfuls flour
into which an equal amount of butter has been
thoroughly mixed; let melt, stirring constantly; stir in
34 handful hashed parsley, pepper and salt to taste, and
serve immediately.

—

^

—

—

VEGETABLES
FRENCH PEAS

remove onion and parsley, and serve in
shallow dish as side dish.
to serve,

Melt in stewpan 2 tablespoonfuls butter, add 1
quart shelled peas, 1 glassful water, 1 whole onion; 14

and some salt and peppci-; cook
when ready to serve, take out onion

GREEN

hanclful parsley, tied,

slowly for

-J^

hour;

par.sley, add 3 tablespoonfuls butter, mixnd with 1
tablespoonful flour, stirring until thickened, and serve
in warm shallow dish aw side dish, or as a garnish (2 teaspoonfuls sugar may be added while cooking).

and

GREEN PEAS WITH BACON
Cut

I

pound bacon

water,
Lied,

1

in dices,

and brown in saucepan

tablespoonful of flour, add 1 glussful
handful parsley,
quart peas, 1 whole onion,

sprinkle with

1

^

and some salt and pepper cook
;

1

hour when ready
;

warm

PEAS, ENGLISH STYLE

Pour peas into boiling water; cook quickly 15
minutes, salt, and drip; place in warm shallow dish and
over them J4 pound butter, divided intu small slices;
serve as side dish.

STRING BEANS, ENGLISH STYLE
Clean green beans; break off stem ends, at the
same time stringing them on one side; break off blossom ends also, stringing them on the other; if too long^
break in two; cook quickly in a quantity of boiling
water, salt, let

di'ip,

and serve as preceding.

VEGETABLES
STRING BEANS

more

Prepare as for preceding; melt in saucepan 2 tablespoonfuls butter; add 1 quart beans,
glassful water,
1 whole onion, ]4 handful parsley, tied, and some salt
and pepper; cook slowly 15 minutes; when ready to

^

serve,

add

^

with

serve in

needed to form a moderately stiff batter. Have
hot lard or bacon drippings inch deep.
Into this drop batter, a spoonful in a place, and fry a
few fritters at a time, serving when a golden brown
Be careful to cook thoroughly.
is

ready

and 2 eggs beaten
but do not allow to boil;

3 tablespoonfuls butter

glassful milk;

warm dish as

stir,

riMA BEANS WITH BUTTER
as for preceding.

Soak

1

%

in skillet

SWEET CORN W^ITH BUTTER
Husk and wash the

side dish.

Same
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corn, and cook (on the cob) for
hour in boiling salted water, to which has been added
glassful of milk; serve on folded napkin with butter

%
1

in dish at side.

BAKEB BEANS

BROILED SWEET CORN

quart white beans, well picked over, over
night; drip and cover well with fresh water; add 1 pound
lean salt pork; boil until beans are tender; place in
baking dish with meat, its rind slashed ready to shce, in
the center; sprinkle with pepper and bake until a light
brown. To serve, cut meat in slices, dispose in center
of platter, and garnish with beans.

Broil (on cob) over bright

fire,

and serve with butter,

and pepper.

salt,

SPINACH WITH CREAM
Clean and wash 3 or 4 times about i4 peck spinach;
cook 10 minutes in quite large quantity salted water,
pour off water, let drip, cover with cold water, drip
again, and chop fine 10 minutes before serving place in
saucepan with 4 tablespoonfuls butter, 1 tablespoonful
flour, a little sugar and some salt cook awhile, and add,
while stirring, 1 glass milk; serve as a side dish or
garnish, or may be served with pieces of toast fried in
;

BOSTON BAKEB BEANS
Soak

quart picked-over beans over night; place
pound salt pork and 3 quarts water;
boil slowly 1 hour, adding
teaspoonful saleratus Just
before taking them up; strain beans into an earthenware jar, adding 3 tablespoonfuls molasses and 1 teaspoonful salt; place pork in middle, leaving rind even
with top; add just enough of the liquor in which beans
were cooked to cover them; bake 5 or 6 hours in slow
oven, adding more of the liquor if required; when
cooked, remove dried beans from top.
1

in kettle with

^

%

;

butter.

SPINACH WITH POACHED EGGS
Same as with cream, but place on spinach 6 poached
eggs.

CELERY WITH GRAVY

Take lower part

of 8 small stalks celery, clean

and

cut in pieces 5 inches long, place in saucepan, cover with

add a little salt, and cook slowly 1 hour; drip and
place in shallow dish, and keep in warm place; boil
down stock in which cooked; when ready to serve,
thicken with 1 tablespoonful cornstarch mixed with a
little cold stock and 2 tablespoonfuls butter; pour on
celery and serve as side dish.
stock,

SUCCOTASH
Stew in least possible quantity of water equal parts
green corn and Lima or string beans, until tender; add
}4 cupful cream or milk, a lump of butter, pepper and
Serve in

salt.

warm

dish as side dish.

ESCAI.I.OPED

CARROTS FRIED IN BUTTER

CORN

Cut the tops of the kernels from

ears tender sweet
corn then scrape carefully, so as to get out all the juice
with but little of the" hull; add a dash of pepper and
salt, 1 teaspoonful sugar, a lump of butter, 2 eggs beaten
slightly, and a little milk to mix; beat all together and
G

;

bake 10 minutes; add

J^

cup cream,

stir well,

and bake

another 10 minutes; serve hot or cold as a side dish.

CORN FRITTERS
Cut from the cob the kernels of 3 ears cooked sweet
teaspoonful baking
corn beat thoroughly 1 egg; mix
powder in J^ cup flour, stir into the egg, salt to taste,
and add the corn, stirring thoroughly; add flour, if
;

^

Pare 3 bunches small carrots, shce crosswise as
thick as a half-dollar, and cook in boihng water until
tender; melt In saucepan 2 tablespoonfuls butter, add
carrots, carefully dripped, sprinkle with a little sugar
and fry about 10 minutes serve as side dish. Carrots
are excellent also cut in quarters lengthwise, stewed
until tender in salt water, and served with drawn butter
;

dressing (page

470).

ASPARAGUS W^ITH W^HITE SAUCE
Clean and wash 3 bunches asparagus, cook in boiling salted water until tender, and serve on folded napkin with HoUandaise Sauce (page 461) separate.

WHOLESOME COOKING
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CAULIFLOWER WITH WHITE SAUCE
Clean 2 cauliflowers, cut in quarters and wash carecook in boiling salted water until tender; drip
and place in shallow dish, in original shape serve with
fully;

:

and some
spoonful cornstarch, 1 tablespoonful cream,
fashchopped parsley; serve on toast, eras garnish for
ionable dinners.

MUSHROOMS

;

HoUandaise sauce.

CAULIFLOWER AU GRATIN
Prepare and cook same as foregoing; melt in saucepan 2 tablespoonfuls butter, mixed with 3 tablespoonfuls flour; add, while stirring, 1 piut milk or cream,
boil, stirring, until sauce becomes quite thick; add 2
tablesponnfuls butter; pour some of sauce in bottom of
shallow dish, add cauKflower, cut in 4 or 5 pieces, pour
over remainder of ci'eam saiice, sprinkle with bread
crumbs and grated cheese, brush with melted butter,
and-bake until well colored.

STUFFED TOMATOES
Cut out a small core at top of tomato and squeeze
slightly, so as to remove some of seeds; then stuff with
mixture of 1 chopped onion, 2 tablespoonfuls flour, 4
ounces chopped cooked mep,t, 3 ounces white bread
(dipped in milk or stock), aud a little chopped parsley,
all of which is put in saucepan and cooked awhile;
sprinkle sluffed ti^matoes with bread crumbs, grated
cheese,

and small lumps

of butter.

Bake

15

minutes.

FRIED TOMATOES
Wash
ing)

firm green tomatoes

%incli thick;

roll in flour,

and

slice

(without peel-

and
a cinnamon

sprinkle with salt

pepper, and fry in butter or bacon fab until
brown. Serve 3 slices to a guest, on square or triangle
of daintily browned toast. For breakfast or luncheon.

Cucvimbers (peeled and sliced)
served in the same fashion.

may be

fried

sti.nvi)an, and when warm add cucumbers; cook
on bright Are 10 minutes; add 2 glassfuls cream and a
little salt and sugar boil awhile and serve as side dish.

shallow

;

FRIED PARSNIPS
Cut boiled parsnips in thick slices lengthwise, roll
and fry in butter or bacon fat to a deep brown.
Salt and pepper before removing from skillet, and serve
in flour,

AVITII

CREAM

pounds mushrooms (fresh or canned) into
saucepan and boil awhile in their juic<\ if canned, in a
very liltli's salted water, if fresh; place waucepan on
corner of range and add 2 yolks, mixed with 1 taljlc-

Pour

2

TOAST

with grated cheese and a
minutes.

little

butter

and bake

for 10

™,„^„
PARSNIP CROQl KTTES

Boil parsnips, well scraped and washed, in salted
water until very tender (in which state they may be
served, if desn-ed, with lumps of butter melting over
them); mash and season with butter, pepper, and salt;
stir in 2 beaten eggs to which a little flour has been
added; mold into cioriucttes and fry in butter or bacon
fat until a golden brown.

ROILED BEETS
Beets require csiiecial care in preparation, lest
they bleed, and come to the table pale and unappetizing, the stalk must not be cut down closely or the root
broken off. Boil until tender; rub off skins while hot,
and serve sliced, with lumps of butter melting over,
peppered, and salted; or, sliced in vinegar, with pepper

and

salt.

CREAMED ONIONS

Boil G onions in amjile water for

1 hour; let drip,
cut in small pieces, salt and pepper, and .^crvc hot,
with drawn butter dressing (page 470) poured over.

FRIED

IXU;

PLANT

%

CREAMED C;UCUMBERS

MUSHROOMS

ON.

Prepare mushrooms as in foregoing, meanwhile
frying in butter, for each guest, a piece of bread I'/a x
3x5 inches, in which a hole 2x4 inches and 1 inch deep
has been cut. Place on buttered dish, the holes in the
trast filled with mushrooms and their cream, sprinkle

and

Peel 6 cucumbers, cut in quarters, remove seeds, and
cut in pieces 2 inches long; melt J4 pound butter in

hot.

VEGETABLES

inch thick; soak lH
Peel egg plant and slice
hours in salted water; let drip, wet on both sides in
in
bread
or
cracker
crumbs, and fry to a
beaten egg, roll

golden brown.
hot.

Pepper to

taste, salt lightly,

and serve

BOILED TITRNIPS

Peel and slice turnips, and pour over them cold
water; cook until quite tender, remembering that more
time must be allowed than tt» most other vegetables;
let drip thorou;;hly. mash with a lit 1«- milk or cream,
and serve as side dish, with lumps of butter melting
over, pepper, and salt.
1

SOUASH
(UnhlxirrJ,

Mar voH\ Sii m me r Baked or Boiled)
;

Hubbard squashes are generally preferred baked,
as their rinds are Loo hard to be removed easily; remove
all seeds and pith, cut in halves, put a teaspoonful of
sugar in each hollow, and bake an hour or until tender;

VEGETABLES
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when

done, remove hard crust, scrape from shell with
spoon, and mash, sweetening, peppering, and salting to

and serving as

taste,

side dish with melting

butter

FRIED POTATOES
Heat well enough fat or lard to cover potato slices;
peel raw potatoes, slice, and fry until well colored.
Fat must be extremely hot, or it will soak into
potatoes, making tUeiii sodden and unpala-

lumps of

,

Any

of the marrows or summer squashes may he
simply pared and cooked, seeds and all, if very young;
in any case they should be cut in small pieces and
steamed or boiled until tender, peppered, and salted to
taste, mashed with a small quantity of rich cream, and
served as side disli with melting lumps of butter.

BOILED SALSIFY
Scrape
tender,

^Vegetable Oysters)

well, cut in thin slices, boil

and when done add a

an hour or

little salt

table.

,

PUFFED POTATOES

Peel the potatoes, cut them lengthwise in slices
about 1^ inch thick, put them in warm, but not hot
fat, and cook until tender (about ten minutes). Remove
from fat and drip, heat the fat very hot, place potatoes in it again, and fry quickly.

until

MACARONI A

codfish picked

Cook

L'

pound macaroni

ITALIEXNE

havhig previously let the water boil nearly
away; add plenty of milk or cream to make gravy, and
season with salt, pepper, and butter; thicken slightly
with flour and serve with small bits of toast.

water (with no
fear of using too much water) until quite soft; drip,
throw away water, and replace macaroni in the same

SWEET POTATOES, BOILED

grated cheese, salt, and pepper; allow butter and
cheese to half melt while stirring, but do not replace
kettle on range.

very

fine,

Wash, cut off the ends, and boil in salted water until
tender (about 30 minutes). Serve with butter. When
cold, may be peeled and sliced lengthwise and fried in
butter.

POTATOES WITH CREAM

warm

Slice 8 or 10 boiled potatoes, place them in sauce3 tablespoonfuls butter and 1 cup cream;

sprinkle with salt and pepper, and chopped parsley,
and boil 10 minutes.

POTATOES AU GRATIN
Prepare and cook potatoes already boiled same as
foregoing; place in baking dish, sprinkle with grated
cheese, bread crumbs, and small lumps of butter; bake
to a light brown.

add 4 tablespoonfuls

kettle;

butter,

% pound

MACARONI WITH TOMATO SAUCE
Same

as for foregoing, but add 3 tablespoonfuls

POTATOES DUCHESSE
and cook until tender in just enough
water to cover; let drip and place in warm saucepan;
mash with 3 yolks and a little flour; roll out on board
sprinkled with flour, and divide into oblong cakes
X J^ X 3 inches fry on both sides in butter to golden

MACARONI AU GBATIN
Cook as for "Macaroni a V Italienne.'''' Place
macaroni in baking dish, pour over it some bread or
cracker crumbs, grated cheese and lumps of butter,
and bake until well colored.

SPAGHETTI WITH TOMATO SAUCE
Cook ^ package spaghetti 30 minutes in kettle
with 4 cupfuls boiling water and 3 or 4 (or Vz can)
tomatoes; stir frequently, add lump of butter the size
of a walnut and pepper and salt to taste, with J4 saltspoonful cayenne pepper.

BICE A LA GEORGIENNE

Peel, slice,

;

brown and serve as garnish

in salted

tomato catsup.

pan with

%

1

for roasts.

POTATO CROQUETTES

Wash

;

pound

rice several times in cold

water

is clear);

until quite soft; let drip, cool,

54

Prepare, cook, and mash the same as for the foregoing, but add a little butter while mashing; roll in form
of small cylinder l^hy 3 inches; dip in beaten egg, roll
in bread and cracker crumbs, and fry in butter serve
for luncheon or as a garnish.

^

when water

cook in boilicg water
and drip again; melt in
saucepan, ^ pound of butter, add the rice and some
salt and pepper, mix well, cover saucepan, and bake
(ceasing

hour; serve as side dish or garnish.

OATMEAL A LA AMERICAINE
Mix

in

pound of oatmeal with 1 tableand a pinch of salt; bake
minutes, and serve with butter and

saucepan

spoonful butter,
in hot oven for
milk or cream.

1

1

pint water,

15
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GENEBAl NOTES ON HREAB MAKING
to Choose the Flour — A good flour will be diy,' heavy,

How

and very

soft to the

touch it should have a clear white color, sometimes a little yellowish it should be adhesive to
the dry fingers, and when pressed between the hands it should form a kind of ball, which will not
immediately scatter.
The "Rising"—Peel, slice, and boil 3 large potatoes when tender, mash, and add 1 cupful
;

;

;

lukewarm water, 1 cup flour, 2 teaspoonfuls
sugar, and a saltspoonful of salt. Mix with the water (cooled) in which the potatoes were boiled.
Set in moderately warm place (not a hot one) and let rise until light. The " rising " is best mixed
up toward midday, as it requires about 3 or 3 hours to become light.
The Sponge Mix in bread pan, in evening, 2 tablespoonfuls sugar, i tablespoonful salt,
1 tablespoonful lard or drippings, and 1 heaping kitchenspoonful flour, to which add 1 small cupAdd 1 quart cool water or (better) milk, mix
ful boiling water, stirring well to cook flour.
soft yeast or 1 cake dried yeast dissolved in a little

—

adding flour until batter can only just be stirred; stir
place until morning. In the morning add flour
knead 20 minutes and replace
suflicient to make a dough that can be kneaded on the board
lump in bread pan (which has been floured to prevent sticking) cover with towel and let rise
when light, make into loaves and let rise in baking pans. When light, bake from 30 minutes to
1 hour, according to size of loaves.
The Oven Success or failure in bread making depends in large measure on the fire. The
oven, when bread is put in, should be hot enough to bake, but not so hot as is needed for pie-crust.
To insure even heat, the Are must be planned beforehand, with enough fuel burning to last
throughout the baking of the bread. The housewife must understand her range,
knowing precisely when fire must be checked or drafts opened, in order to keep an even heat.
Adding fuel during baking first checks fire, then intensifies it. Too hot a fire makes dense,
sodden bread
too slow a fire makes bread light, dry, and crumbly.
If baking is done with
wood, heavy, well-dried sticks (that will form lasting bed of hot coals) must be used, lest fire flash
out during the baking.
Cooling "When taken from oven, loaves should be turned from the pan and laid on sides,
not touching one another. The crusts will be rendered soft by brushing with a cloth dipped in
melted butter. When thoroughly cool, put away in bread boxes. Bread that is "sweated" by
cooling whale wrapped in a cloth is no better for it, and will mold
more quickly.
thoroughly and add "rising."

for 5 minutes, and set in a

Stir again,

warm,

but not hot,

;

;

;

—

;

—

much

SOFT YEAST
Take 2 quarts water to 1 ounce hops; boil 15
minutes; add 1 quart cold water, and let boil a few
minutes; strain, and add J^ pound flour, putting? the
latter into a pan and pouring the water on slowly to
prevent its getting lumpy. Add M pound brown sugar,
and a handful of fine salt; let stand 3 days, stirring
occasionally
when it ferments well, add 6 potatoes
which have been boiled, mashed, and run through a
colander, making as smooth as possible- This yeast
;

will

keep a long time, and has the advantage of not

requiring

"

any yeast

'^^^ quantity

to start

it.

It rises

so quickly that

than of ordinary yeast must be put

ia.

RYE BREAD
Put 8 quarts rye flour into a stone jar; stir into it 1
cup yeast (or 1 cake, dissolved in water), a'teaspoonfuls
salt, and enough water to moisten well;
let rise over
night in warm place; in the morning stir it down
welldo not add more flour, but put into well-buttered pans
as soon as light. Bake in slow oven.

;;;;

BREADS
BOSTON BROWN BREAD
cups cornmeal, 2 cups rye flour, and
1 cup wheat flour; mix 3 cups sour milk and 1 cup New
Orleans molasses, 3 even teaspoonfuls salt, and 1^ teaspoonfuls soda, the soda having been dissolved in, a
little warm water.
While mixture is effervescing, pour
it into the flour, beating until smooth.
Grease a pudding boiler (or 1-pound baking powder cans), pour in
the batter, filling only to within 2 inches of the top
cover closely and place in kettle of boiling water let
;

;

flour,

and

GRAHAM MUFFINS
Mix

1

Mix

2 teaspoonfuls

beaten egg, 4 cupfuls graham flour, 2 heaping teaspoonfuls baking powder, H teaspoonful salt,
2 tablespoonfuls butter, and milk enough to make soft
batter; bake in muffin or gem tins.

5 hours.

CORN MUFFINS

CREAM BISCUIT
Mix

over night; knead again, using remainder of
let rise until afternoon; roll out, cut, butter,
and fold as for Freucli rolls; set in warm place and
when light enough, bake.
let rise

Sift together 3

steam 4 or
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heaping teaspoonfuls baking powder with
4 cups flour and 1 level teaspoonful salt; add a lump of
butter the size of an egg and enough cream to make
soft dough; roll thin, cut out, and bake in hot oven.
2

SODA BISCUIT
Mix 2 teaspoonfuls cream of tartar with 1 teaspoonful soda, stir it well into 4 cupfuls flour; add a
heaping tablespoonful butter or lard and a little salt,
mixing all together quickly with enough milk, or milk
and water, to make a soft dough roll out, cut, and
;

bake quickly.

baking powder with 1 cup flour,
cup cornmeal, a little sugar, and some salt add 2
beaten eggs and milk enough to make soft batter
bake quickly.
1

;

CURRANT BUNS
To be served hot from the oven. Mix 2 heaping
teaspoonfuls baking powder and Yz teaspoonful salt
with 4 cups flour mix in well butter the size of an egg,
and add enough milk to make a soft dough roll out
;

;

inch thick, spread with sugar, then with English
currants, then with another sprinkling of sugar and a
dusting of cinnamon roll up as for jelly roll cut in
2-inch lengths, and bake on end, in buttered pans, in
quick oven.
14

;

;

FRENCH ROLLS
Mix 2 heaping teaspoonfuls baking powder with 4
cups sifted flour and J4 teaspoonful salt, adding sweet
milk, or milk and water, to make a soft dough; roll,
and cut out in round pieces, placing a small lump of
butter in the center of each, and folding dough over
in form of half circle; bake in quick oven.

JOHNNY CAKE

Scald 4 cups cornmeal with 2 cups boiling water
while hot, add 3 tablespoonfuls butter or lard, 1 tablespoonful sugar, and 1 teaspoonful salt when cool add
1 pint sour milk or cream, mixed with 1 teaspoonful
soda and 1 beaten egg
mix well and bake in wellbuttered, shallow pans. Serve hot.
;

;

BREAKFAST ROLLS
Mix at evening 4 cups flour with 1 cup warm milk,
beaten eggs, M, cake yeast, and a little salt; work
over thoroughly and set in warm place to rise over
2

CORN ^VAFFLES
Mix

baking powder with 2 coffee
cups cornmeal and some salt add 1 tablespoonful
melted butter, 2 yolks beaten in 1 pint of milk stir,
then add the beaten whites of the eggs, and bake
quickly in very hot, buttered w^afile iron.
2 teaspoonfuls

;

knead in butter the
and bake.

night;
rolls,

size of

an egg, make

into

DROPPED BISCUIT
batter of 2 cups warm (but not hot)
milk, 2 tablespoonf uls butter, a pinch of salt, 1 cup of
soft yeast (or 1 cake dry, dissolved in water), and white

Make a

flour.

;

stiff

When

light,

drop from spoon on to buttered

pans to bake, being careful not to agitate batter.

PARKER HOUSE BOLLS

RAISED TVAFFLES
Mix 2 cups

flour with one pint scalded milk, cool
yeast cake dissolved in water, and a little salt
let rise over night
then add the whites and yolks of
2 eggs beaten separately and 1 tablespoonful melted
butter bake in very hot wafile iron.

add

H

;

;

Mix in bowl 1 heaping tablespoonful butter, 1 tablespoonful sugar, and Yz teaspoonful salt, with 8 cups
make hole in flour and pour in 1 pint scalded
milk, still warm, and % yeast cake dissolved in a httle
water; stir in part of the flour, mixing thoroughly, and
flour;

AVHEAT CAKES
Mix

baking powder with about 3
cups flour and a httle salt beat 1 or 2 eggs and add,
with enough milk to make batter.
2 teaspoonfuls

;

;

AVHOLESOME COOKING
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CORN PANCAKES
Mix 8 teaspoonfuls baking powder with 1 pint cornmeal, ^ pint flour, and a little salt; add 2 beaten eggs
and enough sweet milk to make a batter. Or, put 1 teaspoonful soda in 1 pint sour cream, add a beaten egg,
a httle salt, 4 tablespoonf uls flour, and enough cornmeal
to

make

H yeast cake in a httle water,

flour with

a thin batter; add yeast and a pinch of salt; let rise
o™"" "'S"; in the morning add y, teaspoonf ul soita to
sweeten, and bake on hot griddle. A little wheat flour
may be added when mixing batter, and the addition of
brown nicely,
1 tablespoonful syi-up will make cakes
T^°^ tHree or four days a little of the left-over batter

used instead of yeast, stirring in buckwheat,
salt each night, letting rise till morning,
and adding soda before baking. Left-over cakes may
be broken up and stirred into the next day's batter in
which they will dissolve.

water,

BUCKWHEAT CAKES
Dissolve

BEEADS, PASTEY

maybe

soft batter.

buckwheat

:

1

mix enough

quart lukewarm water to

make

and

PASTRY
REMARKS ON PASTRY
In making pastry always sift the flour. Rub the butter or lard into it before adding the
which should be as cold as possible. If lard is used add salt mix quickly. Many prefer
cutting with a knife instead of rubbing in shortening with the hands.

water,

;

French

Puft"

Paste —Take

equal quantities of flour and butter, say 1 pound of each,

and rather more than J^ pint of water sift the flour,
and press all the water from the butter. Put the flour on the paste board, work lightly into it
2 ounces of the butter then make a hole in the flour, and into it put the yolks of 2 eggs, the salt,
pint of water knead quickly, and, when smooth, roll it out into a square J^ inch
and about
Put the remainder of the butter in a ball on the paste, and fold the paste securely over it
thick.
roll it lightly with the rolling-pin, but not thin enough to allow the butter to break through
keep the board well dredged. This rolling gives it the first turn now fold the paste in three and
roll again
if weather is warm, cool paste between each two rollings, for unless butter is kept
Continue this process until paste has had six rollings. If
cool, paste will not answer at all.
properly made and baked, this crust should rise in the oven 5 or 6 inches.
Paste or pie-cmst
never must be squeezed up, for squeezing consolidates the laminaj that give it flakiness.
The
trimmings from pies, or the waste after cutting out patties or tarts, must be laid flat, one on
another, and rolled together.
Plain Pie-crust Work 1 cup lard, or lard and butter together, into 3 cups flour, to
which has been added 1 teaspoonful salt add enough cold, water to make a stiff dough turn
dough on floured paste board, sprinkle with flour, and roll out spread thickly with butter,
sprinkle with flour, fold three-ply, and roll again repeat three limes (or a few times more, if a
puffy crust is desired), spreading with butter each time.
This makes enough crust for two large
y^ saltspoonful of salt, the yolks of 2 eggs,

;

,

^

,

;

;

—

;

;

;

;

pies.

I.EMON

CREAM PIE

a pmch of salt, and the juice and
grated rind of 2 large lemons; bake slowly until set.
Meanwhile beat white of 2 eggs, and beat in 6 tablespoonfuls powdered sugar; spread this meringue over
P'^s, and bake to a light brown,

fuls white sugar,

water 1 tablespoonful
cornstarch dissolvedin cold water
add 1 tablespoon1
powdered
ful butter and
teacupful
sugar let cool
then add juice and grated rind of 1 lemon and 1 beaten
egg. Bake in tart without upper crust.
Stir into 1 teacupful boiling

;

;

;

LEMON MERINGUE PIE
For filling, dissolve 2 tablespoonf uls cornstarch in 1
cup sweet milk; add C yolks and4 while.s, beaten, 2 cup-

APPTTh' ptt?
with juicy apples, pared and sliced
thin. To each pie take J^ teacupful sugar, butter
the
size of a walnut, 1 teaspoonful flour, and
nutmeg
Fill pie-crust

%

PASTEY, PUDDIXGS
grated; sbrew this seasoning over apples, and add 2 or
3 tablespoonfuls water, according to the juiciness of
the apples. Pinch close the edges of upper crust, and

bake at once.

Mix
milk,

1

COCOANUT PIE

cupful grated cocoanut, 1 cup sugar, 1 quart
tablespoonful butter, and 3 eggs. Flavor with
1

nutmeg, and bake

in

deep pie plate, lined with

pie-crust.

CUSTARD PIE
For

beat 2 or 3 eggs, add 1 pint milk, sweeten
to taste, and flavor with nutmeg; line pie plate with
crust,

1

pie,

pour

in custard,
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Seed raisins, and chop half of them; chop apples,
thoroughly wash currants, and slice citron very thin;
mix well, put on fire, and cook slowly uutd apples are
done. Increase amount of cider, if too stiff; add sugar,
if desired.
To each pie, 1 tablespoonful brandy maybe added.
cider.

PUMPKIN PIE

Stew pumpkin with just enough water to prevent
burning; when soft, rub through colander, and to each
coffee-cupful add 1 pint milk or cream, 2 eggs, I cup
sugar, and flavoring to taste (ginger or mixed spices).

GOOSEBERRY PIE

and bake.

Fill crust-lined pie

RHUBARB
and cut

PIE

berries,

H

inch pieces and cook in
saucepan with very little water; when done, sweeten to
taste, pour into crusts and sprinkle with cornstarch or a
little flour; cover with crust or meringue and bake in
quick oven. Serve as soon as cold.
Peel

stalks in

sweeten to

dish with ripe or canned goose-

taste,

dredge with flour or cornto serve, dredge

and bake; when ready
with powdered sugar
starch, cover,

CHERRY PIE
Same

as for Gooseberry Pie, but omit dredging
with flour or cornstarch.

MINCE PIE

APPLE TARTS

To 3 pounds finely chopped boiled beef add 6 pounds
apples, 1 pound suet, 2 pounds raisins. 2 pounds currants, 1 pound citron, 3 ounces candied lemon, 1 ounce
mace, 1 ounce cinnamon, 1 ounce nutmeg, 1 pound
sugar, 1 pint molasses or syrup, and 1 quart boiled

Cook soft 6 tart apples, rub them through a colander, and add 1 well-beaten egg, grated rind and juice of
1 lemon, butter the size of a walnut, and 1 cup sugar;
mix well. Line tart pans wath French puff paste, fill
wath the sauce, and bake quickly.

PUDDINGS
The pudding bag, in
wrung out and allowed to

the case of boiled puddings,

The bag niust be

must be scalded before each

using, then

dredged with flour, to prevent sticking,
and the pudding must not completely fill the bag, which must be securely tied. If a boiled pudding is to be a success, care must be taken that the water is boiling so briskly that dropping in the
pudding will not bring it below the boiling point. A teakettle should be kept boiling on another
hole of the range, so that none but boiling water need be added, for if the water stops boiling at
cool.

any time, a soggy pudding

liberally

will result.

ERUIT PUDDING
Mix 1 pint sugar with 4 beaten eggs add J^ pint
sour cream mixed with J^ teaspoonful soda, a little salt,
and 3 cups flour stir in 1 quart fruit (blackberries,
;

;

raspberries, huckleberries, blueberries, or sweet cooked
elderberries); place in baking dish and bake. Sei-ve

any pudding sauce preferred. If no sour milk
is at hand, use the same quantity sweet milk, stirring
2 teaspoonfuls baking powder into the dry flour, and
hot, with

omitting the soda.

APPLE DUMPLING
Pare and core medium-sized, juicy, tart apples.
Make dough same as for soda biscuit, cut into thick

biscuits, roll out, and wrap each piece around an apple,
which must first be liberally sugared and dusted with
powdered cinnamon or nutmeg. Place in a steamer
over kettle of boiling water, and cook until apples are
soft. These dumplings, if preferred, may be baked

deep golden brown, in which case, apples should
be sliced. Serve with sweetened cream or hard sauce,
the latter, if used, flavored with cinnamon or nutmeg.
until a

STRAWBERRY SHORTCAKE
Mis

good half-teaspoonful soda with 1 large cupmilk or sour cream add 1 beaten egg, 1 tablespoonful sugar, and a little salt rub 3 tablespoonfuls
butter into 4 cupfuls flour, and mix with the other i^ful sour

1

;

;

WHOLESOME COOKING: PUDDIXGS
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gredients, handling as

little

as possible (as in case of

pie-crust, to avoid tougbeniog).

Roll into

two i^-inch
and bake in

one layer on top of the other,
buttered pans. When done, separate the layers while
warm, spread with butter, and place strawberries (or
peaches, raspberries, or other fruit) thickly sprinkled
with powdered sugar, between them. Cover top layer
with fruit (if with strawberries, small ends up). Serve
hot, dusting with powdered sugar Just before bringing
to the table.
layers, place

KOLY-POtY PUDDING
Roll soda-biscuit

dough

^ inch thiclc and spread to

about the same thickness with preserves or ripe fruit,
cut fine; roll up like a jelly roll, pinching the ends to
keep fruit in, and pinching up the outer edge. Tie
tightly in pudding bag and boil for about 1 hour. Serve
hot, in slices crosswise, with wine sauce (or other liquid
sauce) poured over individual portions.

ENGI.ISH

PLUM PUDDING

Mix 3^ pound bread crumbs, J^ pound flour, 1 pound
each of currants, seedless raisins, brown sugar, and
mixed candied peel, 1 teaspoonful salt, 1 tablespoonful
mixed spices, and 1 cup chopped suet. When thoroughly mixed, add 8 eggs, beat for 25 minutes, and stir
in 54 piofc brandy (if desired). Butter a mold and fill it,
and place in pudding bag tie rather loosely over top of
mold, and boil for 13 hours.
;

BREAD PUDDING
Pour 1 quart boiling milk into a dish filled with
bread crumbs; stir in 2 beaten eggs and % cup sugar;
sprinkle with cinnamon and bake 20 minutes, serve
with cream and sugar. The pudding may be improved
by the addition of any kind of fruit before baking.

RICE PUDDING
To

Then over
cover with a plate, and bake until well done.
softened
1 cupful tapioca which has been
range.
by soaking 3 hours in 3 pints water on back of
Hard tapioca is an abomination; the proper degree of
heat
softness can only be obtained by applying a gentle
The tapioca
for a long time, or soaking over night.
should be sweetened slightly and flavored with lemon

them pour

Return to oven and bake until browned on
Let cool to a jelly, and serve with cream and

extract.
top.

^"^^^

BOILED CUSTARD

cream or rich milk, strain, and when
well with 6 beaten eggs, and sugar and nutmeg to taste. Pour into cups and bake in slow oven
for about half an hour.
Boil

cold

1

pint

mix

BAKED INDIAN PUDDING
Scald 1 quart milk; stir into a little cold milk 1 teacupful yellow commeal, and add to the boiling milk,
stirring until it thickens, but no longer, or it will not
bake well. When nearly cold, add 2 well-beaten eggs,
a pinch of salt, a pint of cold milk, and sweeten with
half sugar and half molasses; flavor with nutmeg, if at
all; bake about 1 hour, or until water bubbles from the
top.

Serve hot.

STEAMED SUET PUDDING
cups flour with 2 cups sweet milk, 1 cup mowhich 1 teaspoonful soda has been stirred),
and 1 cup each of seeded raisins, currants, and chopped
suet.
Put in 2-quart basin or individual cups, and
steam for 2 hours. Serve with any liquid sauce pre-

Mix

3

lasses (into

ferred.

Pour

CHOCOLATE PUDDING

pint boiling milk over 4 ounces grated chocolate (bitter or sweet). Dissolve 3 tablespoonf uls cornstarch in 1 pint milk, add 3 beaten eggs, 1 teaspoonful
1

and sweeten to taste. Mix and pour
and chftcolate. Boil 1 minute, stirring
briskly; pour into cups or molds and set away in a cold
place until wanted. This pudding may be improved by
the addition of a meringue ( see page 476).
vanilla extract,

cupful boiled rice add 4 beaten eggs, 1 cupful
each of sugar and seedless or seeded raisins, a little nutmeg, and IJr^ pints milk; bake until milk is like custard,
and brown on top.
1

into the milk

VANILLA SOUFFLE

RICE PUDDING WITHOUT EOGS
Wash

}4 teacupful rice,

and

stir,

with a

little less

than a teacupful sugar, the same quantity of raisins,
and a teaspoonful of cinnamon or allspice, into 2 quarts
milk; bake rather slowly from 2 to 3 hours; stir 2 or 3
times the first hour of baking.

APPLE TAPIOCA PUDDING
Peel }4 dozen sour apples; if perfect, simply core,
otherwise cut in halves, core, and place halves together;
place in buttered pudding dish, sprinkle with sugar,

Break

pan with

3 eggs,

put whites aside, and yolks in sauce-

pound sugar,

3 table spoonfuls flour, some
grated rind of a lemon, and 1 pint milk.
Cook, while beating, about 10 minutes, until thick.
Beat the whites stiff and pour, little by little, into the
saucepan, stining constantly.
Pour into a buttered
cake mold, and bake in oven not too warm, until it
swells and has an attractive yellow color. Serve with
granulated sugar sprinkled over, or with a little greengrape or currant jelly on each individual plate.
}4

vanilla, the

PUDDIXGS, SAUCES, ICE CEEAM, ICES
SNOW EGGS — FLOATING ISLAND
Place the yolks of 10 eggs in a saucepan and whip
the whites separately.
Poach the whites, spoonful
after spoonful, in boiling milk (1 quart of milk, with
4 tablespoonfuls sugar and a little lemon or vanilla
extract added, boiling quickly in a somewhat shallow
pan); lift out carefully the poached spoonfuls of egg,
and let drip on a platter. Mix yolks with 4 tablespoonfuls sugar, and pour into the same pan of hot milk,
stirring constantly until somewhat thickened.
Pour
into a shallow dish and over the top carefully dispose
the poached whites. When cool, place on each
" island " a small piece of any preferred jelly.

CHARLOTTE RUSSE

standing cakes upright around the edge, placing so
closely that the white of egg will cement them. Place
in oven for 5 minutes to drj' the egg; whip
pint of
cream to stiff froth, add 1 tablespoonful powdered
sugar, H ounce melted gelatin, and 1 teaspoonful
vanilla beat thoroughly and pour into mold, covering
top with circular slice of sponge cake. Place on ice.
When cold, turn upside down on dish, remove mold,

^

;

serve.

PICK-UP PUDDING

ICE

Place in saucepan 6 to 8 yolks, well mixed with
IJ^ cups sugar; add 3 teaspoonfuls vanilla, and also
add, Uttle by Uttle, while stirring, 1 quart cream. Place
saucepan on comer of range, allowing mixture to warm,
but not to boil. Cream will be ready when it sticks
to the spoon. Cool and freeze.

chocolate.

Hard Sauce ~ Cream together 1 cup sugar and J4

butter; flavor with nutmeg and add the juice and
grated rind of a lemon (for which, if desired, 3 or 3 tablespoonfuls sherry may be substituted). Serve in small
individual dish apart, or place a lump on top of each
individual service of hot pudding.
Vanilla Sauce Mix 3 beaten eggs,
poimd
butter, and 14 pound sugar; flavor with vanilla and add
a little boiling water to thicken.
Sherry (or Madeira) Wine Sauce Place in
saucepan 3 tablespoonfuls butter and 1 teaspoonful
flour; stir over fire until it thickens, then mix in beaten
yolks of 4 eggs, 2 tablespoonfuls sugar, a pinch of salt,
and 1^ pint sherry or Madeira, stirring wine in briskly.
Let remain on fire until on point of simmering, but do
not let it boil, or it will curdle. For plum, suet, and bread
puddings.
Brandy Sauce Warm (but do not melt) pound
butter and rub in 1 pound powdered sugar and flavor
with a saltspoonful ground cinnamon (and same quantity of nutmeg if desired). Beat in 4 tablespoonfuls
brandy, and place on ice.
Wliite Sauce Rub to a cream J^ cup butter and
1 cup sugar; add the beaten white of an egg, }^ teaspoon-

pound

—

^

—

^

—

lemon or rose, and 1 cup boiling water, into
which has been stirred 1 teaspoonful cornstarch (in a
Uttle cold water).

—

Lemon Sauce Prepare as for Sherry Wine Sauce
above, but grate into the sugar the rind of 1 lemon, substituting for the larger amount of sherry (or Madeira)
1 large wineglassf ul each of sherry and water and the
juice of 1 lemon, strained.

sugar, 1}^ pints water, and juice of 4 lemons. Mix all
aside, stirring from time to time until sugar

and put
is

dissolved.

Then

freeze.

RASPBERRY ICE
Same

as foregoing, but use raspberries.

LEMON, ORANGE ICE
Same

as foregoing, but instead of other fruit use
grated rind of a lemon or orange, and the juice of 6.

CREAM

as for VaniUa, but add ?4

cream.

CREAMS AND ICES

VANILLA ICE CREAM

CHOCOLATE ICE

together 1 yolk and 1 teaspoonful flour, sweeten to taste, and stir into IJ^ cups
boiling milk; cool and flavor; may be used in place of

ful extract

Place in steamer slices of dry cake; while steaming, rub together i4 tablespoonful butter and 3 tablespoonfuls sugar, flavor with cinnamon and pour into
a little boiling water; thicken with a little cornstarch
wet in cold water. Serve 1 or 2 slices to a person, with
sauce poured over.

Same

SAUCES FOR PUDDINGS
Cream Sauce — Beat

—

Take 18 ladyflngers (or oblongs of sponge c.ke
%-Klx.B inches); brush edges with white of egg, and
with these line the bottom" of a, plain round mold
(placing cakes in form of star, or rosette), likewise

and

479

poimd shaved

STRAWBERRY ICE

STRAWBERRY, PEACH ICE CREAM
Same

Clean 1 quart strawberries and press through sieve
pound
Pour into bowl with
(or potato "ricer").

%

as for Vanilla, but

when

partly frozen,

in freezer whole strawberries or peaches cut up,

revolve briskly to distribute

fruit.

add
and
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GENERAL, REMARKS
The prime

essentials for

good cake, as for good pastry, are good flour and good butter. Some
some butter from which the salt has been washed, some salted butter,

cooks prefer unsalted butter,
and some butter and lard mixed.
Always sift the baking powder with the flour (or, in a soda cake, soda must first be dissolved
in warm water or sour cream).
Always rub butter and sugar to a cream, adding next the well-beaten yolks of the eggs, then
the milk and flour by degrees, and, lastly, the whites, beaten to a stiff froth.
After these are added batter should be beaten as little as possible, on which Success In

cake making largely depends.
Fruit must always be dredged with flour before adding to batter, or it will settle to bottom.
Raisins should be seeded (unless the seedless are used) and chopped (except for fruit cakes, when

some should be

left

whole).

They must be washed in many waters in a colbulk for future use.
Almonds may be quickly blanched by scalding with water, after which skins may be rubbed
Currants, as bought, are

full-

of grit

ander, spread on tins to dry, and put

and

away

dirt.

in

off.

and
all

The economical housewife economizes, first of all, her time. There is no need to waste time
risk failure in experimenting with new recipes for plain cakes, when a few standard cakes of

the various sorts needed so readily lend themselves to

STANDARD CAKES'
GoldCake — One and

one-half cups sugar; J^
cup butter; 1 cup sweet milk; 2 teaspoonfuls baking
powder, mixed with .3 cups flour; beaten yolks of 6 eggs.
1.

Flavor with nutmeg or vanilla, or other flavoring if
needed for combination.
_
,
„ „.,
,,
,
and one-half
3. Silver ^
Cake
cups sugar;
— One
cup butter; 1 cup sweet milk 8 teaspoonfuls baking
powder; 3 cups flour whites of 6 eggs beaten to a froth
and added last. Flavor with bitter almond or lemon,
;

;

„„^,T.T-»T.r„»«„
COMBINATION

Plain

(

Cup

)

Cake — Three eggs

;

1}4

cups

sugar; }4 cup melted butter; 1 cup water (or milk, in
which case reducing butter by ><;); 8 cups flour; 3 teaspoonfuls baking powder flavor with vanilla, or as
;

desired.

—

One cup sugar; 1 cup
4. Fruit Spice Cake
molasses;
cup butter; 1 cup sour milk; 3 cups flour;
3 eggs; 1 teaspoonful each of soda, nutmeg, and cloves.
(Mix soda with molasses and sour milk.) One-half teaspoonful cinnamon; i^ cupful citron, chopped; 1 cupful
each of raisins and currants.

%

Sponge Cake — Pour

1 cup boiling water over
separate yolks and whites of 4 eggs, and
beat both well, the whites to a stiff froth; add yolks to

5.

2 cups sugar

;

^.„„„
CAKES

Bassd upon Standard Cakes as Above
Cream Cake — Bake desired number of layers of
Silver Cake (No. 2 or 3) and put together with the followingfilling;

orasdesired.
3.

possible combinations.

sugar and hot water, beating quickly; then add 3 cups
Ao""'' '° which li.^ teaspoonfuls baking powder have
been sifted; add small pinch of salt and 1 teaspoonful
lemon extract; lastly, add whites of eggs, mixing as
lightly as possible. Bake in quick oven.

,

^

all

Place in saucepan

to taste; bring to

a

and

1

pint milk, sweetened

beaten eggs, add
tablespoonful cornstarch mixed with a little cold
water. I^et boil up once and flavor with lemon or
vanilla. Frost with desired icing, or sprinkle upper
layer with powdered sugar.
boil,

stir in 2

1

Orange Cake —Bake
Flaht Cake (No.

desired

number

of layers of

however, the yolks of 5 eggs
and the whites of 3, and flavoring with orange extract).
Put together and frost with cooked icing, in which are
used the other two whites, and to which is added (when
a little cool) the grated rind and juice of one orange.
3),

(using,

Between the layers dispose thin slices of orange, seeded.
Nongat Cake — Bake desired number of layers of
Silver Cake (No. 3). Put together and frpst with cooked

CAKES
which are added chopped nuts of various
Flavor iciug with a suspicion of bitter almond.

icing to

Chocolate Nut Cake — This cake has
two

For

colors.

batter No.
i

ounce

2)

;

light layei's,

sorts.

layers of

for dark layers, stir into

same batter

side

\\

powdered sugar.

ith

2 tablespoonfuls butter, }^ pound sugar, and
J^ cupful cream, boil until it forms a soft cake when
" tried " in ice water, and stir in 1 cupful finely chopped

added

English walnuts. Frost with same icing, or, better,
with a plain chocolate icing, over which are disposed
the halves of walnuts.

Cocctanut Cake — Bake desired number of layers
of Plain Cake (No. 3) and put together and frost with
plain uncooked icing to which has been added all of
1 grated cocoanut except enough to sprinkle dry over
top and sides.

desired

number

SPECIAL CAKKS

1

Gold Cake
batter (No. 1), adding chocolate.
Put together with
filling made of 4 ounces melted chocolate, to which are

Fig Cake — Bake

double towel wrung out of cold water; spread the bottom with any preferred jelly or jam, roll, and dust out-

bake from Sllrer Cake

finely grated chocolate; or, better, use

of layers of

and put together with 1 pound
cooked to a paste with J^ cup sugar and

Silver Cake (No.

481

2)

Angel Cake —This

is a very delicate cake, every
conditiou prescribed for the making of which must be
observed, or it will prove a failure. Take ]J4 tumblers pulverized sugar, or the very fine granulated, 1

tumbler

whites of 10 eggs, 1 teaspoonful cream
teaspoonful extract lemon or vanilla.
Beat wbites to a stiff froth; then sift sugar, flour, and
cream of tartar together four times, so as to make it
extremely light. Stir in quickly the whites, and with
as little beating as possible; put batter in an unbuttered tin (one with a pipe in the center to insure even
baking is preferable), and bake 40 minutes in a slow
oven. Turn upside down to cool, but put something
under the edges to prevent its lying on a flat surface
and becoming heavy. Tin used for Angel Cake should
be used, from the first, for nothing else.
flour,

of tartar,

and

1

chopped figs
If desired, only
1 cup water, stirring to make smooth.
two layers may be baked, and these split to make four.
Frost top and sides with plain white icing, cooked or

Pound Cake Beat the whites and yolks of 8
eggs separately cream together 1 pound sugar and 1
pound butter, add the beaten eggs, and stir in 1 pound
flour.
Flavor to taste and bake in moderate oven,

uncooked.
XfOaf

preferably in small pans.

Cocoanut Cake— Use Plain Cake

cocoanut.
cake.

batter

the last thing before baking, 1 grated
Leave plain, or ice as for cocoanut layer

(No. 3\ stirring

in,

Cliocolate Cake — Use recipe for Silver Cake
(No. 2) or Plain Cake (No. 3), the former being daintier,
putting together and frosting with plain chocolate
icing, or with cooked white icing into which 4 tablespoonfuls grated chocolate have been stirred. Flavor
both cake and frosting with vanilla.
Hickory Nut Cake— Employ recipe for Plain
Cake (No. 3), but if desired use 4 eggs, 2 cups sugar, and
The last thing before baking, stir through
1 cup butter.
batter 2 cups chopped hickory nut meats, dredged with
Flavor to taste and bake in loaf, sprinkling with
flour.

powdered sugar, or icing if desired.
Kibbon Cake has layers of two colors

;

if

a.

quantity of cake is being baked, use recipes for Silver
and Fruit Spice Cakes (Nos. 2 and 4); for a single cake,
then
fill two layer tins with Silver Cake batter (No. 2),
for the middle layer stir into the remainder of the batter )4 cupful chopped raisins, ^4 cupful citron, a little
ground cinnamon, cloves, and nutmeg. Put together
and frost top and sides with generous quantity of fruit
icing.

Rolled Jelly Cake — Bake Sponge Cake

in thin sheets in

oblong

tins.

Turn from

tin

(No.

5)

onto a

—

;

Fruit Pound Cake — Same as foregoing, but
1 cup citron
and 1 cup raisins (seeded but

stir in

unchopped), dredged with

flour.

Rich Fruit Cake — Cream

together li4 pounds
butter and 2 pounds sugar; add 6 beaten eggs, 1 grated
nutmeg, 1 teaspoonful cloves, and 1 teaspoonful cinnamon, H cup milk, and 3 teaspoonfuls baking powder
mixed with 2\4 pounds flour. Stir in 3 pounds each of
raisins and currants and
pound citron. Bake in a
slow oven.

^

Black Fruit Cake—Cream together 1 pound each
of brown sugar and butter; add 10 beaten eggs, 3 teaspoonfuls each of nutmeg and cinnamon, 1 teaspoonful
of cloves,

and

1

pound browned

flour into

which

1

tea-

spoonful baking powder has been stirred. Stir in 2
pounds each currants and raisins, and % pound citron.
Bake in slow oven, 2 or 3 days before using.

Old-fasliioned Pork Fruit Cake — Put in
mixing bowl cups sifted flour, and sift in 4 cups more
which have been well browned, mixing well. Chop 1
pound fat salt pork very fine, pour over it 2 cups boiling
water, and set to cool.
Into a hole in the flour pour
6 beaten eggs, mixed with 1 pound dark brown sugar
and 1 teaspoonful each of allspice, cinnamon, cloves,
and nutmeg. Then stir in 1 cupfnl molasses and 1 pint
sour milk, into which 1 level teaspoonful soda has been
ti

WHOLESOME COOKIXG
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add the minced pork and water, and stir in the
adding more if batter is too thin. Lastly, add
1 pound chopped raisins, 1 pound whole seeded raisins,
1 pound currants, and % pound citron, all well dredged
with flour. Stir gently through the batter, and bake in
a slow oven. When done set away in stone jars, and
do not use for four w^eeks, or more. This cake
will keep a year.

SMALL CAKES, CRULLERS, AND COOKIES
Spice Cakes — Mix C beaten eggs with 4 cups

Stirred;

flour,

Quick Sponge Cake — Beat
sugar and

2 eggs,

add

1

cup

teaspoonful baking powder mixed in 1 cup
flour; add 3 tablespoonfuls boiling water; stir well, but
do not beat. Bake in a loaf in shallow tin, or in gem tin.
1

—

Soft Molasses Cake
Mix 1 cup butter, 1 pint
molasses into which 2 teaspoonfuls soda have been
stirred,

1

pint flour,

pint milk, 2 eggs,

y^

1

tablespoonful

and enough more flour to make somewhat less
stiff batter than for Cup Cake. Bake in moderate oven.
Soft Gingerbread — Pour 1 cup boiling water
over J^ cup butter and 1 cup molasses, into which 1
ginger,

teaspoonful soda has been stirred; add 1 teaspoonful
ginger, a small pinch oX cloves, 1 egg, and 2 cups flour.

ICINGS FOR CAKES
Boiled White Icing — Allow 1 cup of granulated
sugar to the white of 1 egg; put sugar in saucepan with
}^ cupful water and boil without stirring until syrup
hairs; beat the whites of eggs in bowl to a stiff froth,
and when syrup is done, pour it, boiling hot, in a thin
stream into the egg, beating vigorously meanwhile, lest
the egg cook in lumps. If desired, a pinch of cream
of tartar may be added; flavor to taste.

Uncooked White Icing — Beat

whites of eggs
then pour in pulverized sugar
gradually, beating until smooth, and allowing J4 pound
sugar to each egg. Add more sugar if needed, and
in

bowl

to stiff froth

;

flavor as desired.

Lemon Icing — Beat together the juice and rinds
of
1-^

1

or 2 lemons, 3 beaten eggs,

glass water,

1

teaspoonful butter,

and 2 cupf uls sugar.

Boil to

a creamy

consistency.

—
^

Chocolate Icing Mix together 1 cup sugar, 1
tablespoonful butter,
cake shaved chocolate, and 4
tablespoonfuls boiling water. Stir until dissolved, boil
and flavor with vanilla.
Fruit Icing — Add to Boiled White Icing, 1 cupful chopped raisins or figs (or both) to each egg used.
Chopped blanched almonds may be added if desired.
a

little,

Almond Cream Filling- Whip
cream

1

before serving.

;

brown sugar and 2 large cups flour; add cinnamon and
cloves to taste and 2 level teaspoonfuls baking powder.
Drop from spoon onto buttered tin in cakes the size of

Bake

a hickory nut.

quickly.

Cocoanut Drops

— Mix together the beaten white

of 1 egg and 1 cup sugar; add 1 tablespoonful flour and
1 large cup cocoanut; line tin with buttered paper, drop
from spoon in balls the size of a hickory nut, sprinkle

with powdered sugar, and bake 20 minutes in slow oven.
Macaroons Mix J^ pound blanched almonds,
pounded fine, with a little rosewater to moisten, and }^
pound sugar; add the whites of 2 eggs, beaten to a stiff
froth; then, with a little flour on the hands, mold into
little cakes, and bake in a moderately hot oven.
"Walnut W^afers
Mix 3 even tablespoonfuls
flour with J^ teaspoonful baking powder, a little salt, 2
beaten eggs, )4 pound brown sugar, and 1 cupful walnut
meats broken into small pieces. Drop onto buttered
paper and bake slowly to a light brown.
Doughnuts Mix IJ^ cups sugar with 2 beaten
eggs, 2 cups milk or cream, and flour enough to roll out,
mixing 1 teaspoonful baking powder with each cup of
flour. Flavor with nutmeg. Roll quite thin and cut out
in rings. Fry in a kettle of hot lard to a reddish brown,
and roll while hot in powdered sugar.

—

—

—

German

Crullers — Mix 2 cups sugar with butter
eg:g, 2 cups milk, 3 beaten eggs, and

the size of an

enough flour to roll out without sticking, allowing 1 teaspoonful baking powder to each cup of flour. Flavor
with nutmeg and cinnamon. Fry in hot lard and dust
with powdered sugar.

English Wine Cakes — Work

2

pounds

leaf lard

hands on molding board until all the strings are
removed; add 3 pounds sugar, a httle salt, and flour
enough to roll out in a stiff dough. Cut f^ inch thick
with small cake cutter, and bake in a moderately quick
oven. These cookies should be kept in a stone jar from
a fortnight to a month before using.

in the

Sugar Cookies — Mix

^

cup butter with

1

cup

sugar, 2 beaten eggs, 3 tablespoonfuls sweet milk, and
flour enough to make a soft dough, in which is mixed
1 teaspoonful of baking powder to the cup
of flour.
Flavor with a suspicion of nutmeg, mix expeditiously,

roll thin,

sprinkle with coarse granulated sugar (rolling

it in lightly),

cut out, and bake in a quick oven to a light

brown.

pint thick

to the stiffest possible froth sweeten well, flavor
with vanilla, and add 2 cupfuls chopped blano'ied
almonds. Spread thickly between layers very shortly

CAKES

:

Molasses Cookies — Mix

1 cup brown sugar with
cup molasses and 1 cup boiling water,
with 1 teaspoonful soda, 1 leaiipoonful
ginger, and }4
teaspoonful powdered alum, put in last. Mix
as soft as
can be rolled and bake in a quick oven.
1

cup

lard;

add

1
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26

fertilizers
32, 33, 225

Barry,

134

P.

Battersby,J. C.
Bay^ Cleveland
Beal, Stephen
Beans, insects injurious to—
beau ladybird
bean leaf -beetle

'....,279

218
...437
158
158
158
156
158
157
94
93

Nuttall's blister-beetle

variegated cutworm
western bean-beetle
woolly bear
Beans, bush
pole
soy
velvet, for dry forage
Beans, pole, varieties
Beard)iian, Samuel L.
Bee Culture, A B C of

51

68
94
379
281

BeeJ and Dairy Cattle, Conformation of
. 280
'.

.

Beef

cattle, breeds of
cattle, points of

condition, ideal
form, ideal
nnaking, L. H. Kerrick on

209
251
250
249

283

Beef Production, Some Essentials in

Beef quality, ideal
Beekeep ing
Beetles,

May

Beet pulp silage
root-rot
Beets, culture
for trucking

sugar
varieties
Beets, insects injurious to

beet aphis
pale-striped flea-beetle
red -headed flea-beetle.
sugar-beet webworm
Beeves, judging, on the hoof
Behavior of animals, in diagnosis
Belgian, draft breed

and miscellaneous
281
..280

animals

and dairying
construction and

manage-

403
ment of silos
381
diseases of farm animals
sefield and f ora ge crops, seed
lection, and the eradication
--- 80
of weeds
134
fruit culture and forestry
injurious insects and plant
203
diseases
436
poultry and pigeons
specific vegetable crops, truck
farming, and the marketing
108
of produce
280
sheep and Angora goats
381

swine

279
the horse...
134
Biggle,f.
.146
Bill-bug, corn
449
Bin, contents of, to estimate
Birds, beneficial and injurious ...140

Birds, Some Comfnon^ iti Their
Relations to Agriculture . . .205
195
"Bird's-eye rof'' of grape
Bisulphide of carbon fumigation. 143
Biting insects, poisons for
140
Bitter-rot of apple
175
Bitting, A. IV.
383,384
Bitting, A. W. and B. A. Craig 382
Blackberry, anthracnose of
198
attacked by rose scale
191
pruning the
.126

See also Bush Fruits.
Black head in turkeys
Black-knot, attacking
cherry

433

plum and
1 84

280

Blackleg
Black peach-aphis

^.

251
250
281
149
401
163
59
97
60
59

rot, apple-fruit

\j

Beef quality, conditions influencing

^^
279

animal husbandry.
bees, fish,

Barnyai'd manure, best for fruits 130
effect on rate of evaporation... 37
for alkali spots
8
132
for old orchards

159
158
1 58
159
251

300
216

Italiciised titles

and

drainage...

108

for soil ventilation
mode of application
to add humus

23o
223
134

-.

Bibliographies: Classified and annotated lists of publications on
agricultural topicstillage,
agriculture, general

Barnes and Robinson

Barnyard Manure

281

Poland

with

301

1

B

cross

384
415

56
155
56
436

smuts

Ha re B reeding

Berkshire,

China
243

Balls, for

Belgia n

f

Black Rot of Cabbage... j\
Black rot of grape
.^\

343
183
178
203
195

of quince
185
^.
Black Spanish crosse&^ndesirable
for caponizing
425

fowls
Black, William
Bladder, inflammation of
Blanching celery
Blight, apple-tw ig
Blister-beetle, Nuttall's

striped
Blister-mites, pear-leaf
Blisters for animals

Bloating from rape
Bloatmg, see Tympanitis.
Blood poisoning

and names refer

to publicatioiis

412
280
333
.,103
178
158
162
179
302
64
341

Blotch of apple
J^6
Blue grass, injured by bul-bugs..l40
69
in mowing land
291
pastures
square
contents
of
measure
Board
445
timber
Boar, for breeding bacon hogs . . .259
258
for breeding fat hogs
380
Bog spavin
154
Boll worm, cotton
202
Boll Worm of Cotton
Book lists, see Bibliographies.
143
Bordeaux mixture, fungicide
141
Paris green Avith
144
Bordeaux wash, fungicide
169
Borer, apple-tree
169, 193
apple twig
200

Cottonwood
grape cane

193
155
180
200

hop-vine
peach-tree
poplar..
cane, of bush fruits
currant stem
sinuate pear-tree
squash- vine
Bot>flies

196

196
179
-

161
-358

313
Bowels, inflammation of
Boxes, to compute capacity of. ..449
81
Boyce, S. S.
436
Boyer, M. K.
Brahma, crosses for caponizing.. 435
413
Brahma fowls
Braiding wools, defined
273

Brain, anemia of.
830
congestion of
330
inflammation of
331
Breed and type distinguished
^7
choice of a
307
Breeding, advantage of pedigree
in
232
age to begin, for various animals
237
" Breeding back," or reversion ..233
Breeding boar, selection of
258
234
crossing in
fecundity as factor in
233

good foundation stock in.
236
good, in mutton sheep
.^,.261
grading-up system ol^
234
important data regarding^
237
in-and-in
law of correlation in
law of heredity in

.235
333
229
line
236
management of sires in
337
of immature stock
230
of mules
231
of seed
74
phenomenon of reversion in ...333
prepotency a factor in
...329
relative influence of parents in
230, 231
return for, after parturition . . .337
rules for selection in
237
stallion and mare for
357
sterility..
367
usefulness, period of, in various animals
337
variation in
_
236

on agr icuUxiral

topics.

—

IXDEX
Breeds of

live stock

—

cattle

208
215
319
223
255
279
447
279

horses

sheep
swine
of steers for feeding
Breeds^ The Study of.
Brick,

how

laid.

Bridle Bits

Francis
Broilers for Profit..
Broilers, marketing
Brill,

80

profits in raising

Bronchitis

_

436
423
422
- 327
357
421
418

in swine
Brooder chicks, care of
Brooders
Brooks, Professor, on feeding of
239
animals

Broom Corn and Brooms
Brown Swiss

108
215

cattle

101
Brussels sprouts
174
Bucculatrix, apple-leaf
Buckwheat,as orchard cover crop 129

cultureof

Budded

58
114
115

,,.

seedlings, pruning of

trees, transplanting

Budding, mechanical process of .118
use in fruit-tree propagation. -.114
114
when performed

Bud moth of. apple..
worm, tobacco

174
153
175
414
-.- 143

Buffalo tree-hopper
Buff Orpington fowls
Buhach (pyrethrum)

Bulbs and

Tuberous-rooted

Plants

Bumble

134
434
135
279
94

foot in fowls

Burberry, H. A.
Burpee, W. A...
Bush beans
Bushel, legal weights of

451
1 34
Bush fruits, anthracnose of--195, 196
attacked by four-lined leaf-bug 196
--.191
attacked by rose scale
196
cane-borers of
196
cane maggots of
pruning of
126, 127
196
saw-fly of
186
scale insects of
131
thinning of
.436
Business Hen, The
249
Butcher's ideal in steer form

Bush Fruits

of fat and bacon hogs
of mutton sheep

T

258
259
382

Butler,
Butterflies and Moths Injurious

Fruit-producing Pla7tts..'S>%
-,'03
Butterfly Book, The
159
Butterfly, cabbage
to

cabbase

101
--20J
1 63

—

159

flea-beetle

1(50

harlequin cabbage-bug

32

How

to Grow Them
•'
California wash "
Calves, diseases of

—

159

Italicized titles

108
317
.._438

and
..134
142

diarrhea

314
licking disease
306
304
mouth, ulcers in
stomatitis, ulcerative
304
See also Cattle, Diseases of.
Canada peas, as orchard green112
manure

Cane-borers, grape
of bush fruits

Cane-maggots of bush

fruits

Canker, apple-ti-ee
in fowls

__

Canker-worms

193
196
196
178
--.433
172, 200

Capacity of various receptacles,
to compute
Capillarity, defined.

448, 449

12

Capillary capacity increased by

hmnus

18

movement, retarded by low temperature
- 19
water, capacity of soils for. .13, 32
water supply, effect of underdrainage on
16, 36
4-4
Caponizing, advantages of.
care of birds after
430
care of birds before
1
426
425
instruments for
Capons for Profit
436
Capped hock, in horses
380
Capsules, for medication
301
241
Carbohydrates, defined
Carbolic acid wash
142
Carbon Bisulphide as an Insecticide
303
Carbon bisulphide fumigation ...143
Carbon dioxide, poisoning by
402
taken in through leaves
6
Card, F. W.
..134

Carman, H.
Carp Culture, A B C of
Carpentry, handy rules in
Carriage horses, breeds of
Carrots, culture

for trucking
Cary, C. A..
Catarrh, acute
contagious, of fowls
gastro-intestinal
Caterpillar, apple-tree tent

attacking cotton
forest tent .-.

zebra

black leg
bot-flies

281

445
218
60
97
382, 383
325
431

.169
1 54

99
170
159
1

yellow-necked, of apple

anthrax

436

306
339

Catarrhal fever

—

Cabbage, culture of
black rot of

brown rot of
insects injurious to
cabbage butterfly

Cabbages, Cauliflowers, etc
Calcuh, intestinal
Calendar, perpetual . .-.
California Fruits, The,

Cattle, Diseases of.
Cattle, diseases of

C

485

381

343
342
359
313
307

Cattle, diseases of

croupous pneumonia..
diarrhea
foreign bodies

in

329
315

stomachs.. .311

gastro-enteritis
313
heart, inflammation of. -.324, 335
344
hydrophobia
indigestion
307

inflammation of the brain

331

influenza

340
318
306
340
350
304

jaundice
licking disease
lockjaw

lumpy jaw
mouth, inflammation of

omasum,

infection of

...311

parasites

352, 359

319
329

peritonitis

pneumonia

reproductive organs, diseases
of
366
retention of urine
322

rheumatism
stomach and

335
intestines,

in-

flammation of

313
304

stomatitis
tuberculosis

:^46

tympanitis

wounds.

308, 310

."

360

. -

Cattle, beef, points of

251

Cattle Breeding

380

Cattle, breeds of

—

beef
dairy
dual puppose
breeds of, for feeding

209
312
215
255
.256

dairy, points of _
drenching of
301
Cattle Feeding, Manual of
280
Cattle, growing, feeding of ..285, 289

Cattle,
Cattle,

Hydrophobia in

...381

Market Classes and

Grades of
280
Cattle market quotations, suggestions for interpreting
277
native, feeding of
289
Cattle, Nitrate of Soda Poisoning of.
381
Cattle, normal temperature in... 299
pulse of, how taken
298
Cattle Ranges of the Southwest. 80
Cattle, Scabies in
381
Cattle, silage for
387
Cauliflower, culture
102
brown rot of
163
Cayuga ducks
415

Cecropia
Cedar fungus of apple
Celery culture
Celery for Profit
Cement for various uses
447,
Centigrade thermometer scale.
Chains, strength of
.

301

176
102
108
448
450
452
48

Chamberlain, W. /.
Chaveau, A., and G. Fleming... ^i,^
Cheese Makijig _
280

ABC

bowels, inflammation of.
Cheese Making,
in
280
catarrh, gastro-intestinal
Cheese Mak i ng in
Szvitzercongestion and anemia of the
land
280
brain
..330
Chemistry, Agriculture and
45
a7id names refer to publications on ugr icultural topics.
.

.

PKACTICAL FAEMING AND GARDENING

486

Chvmistry^ Elementary...

46

Chemistry of Soils ajid Fertiliztrs

46
46

Chemisti-y of the Farm
Cherry, attacked by black-knot., 184
attacked by fruit rot of plum. .185
attacked by leaf -spot, see under

Apple
beading back the
heavy sandy loam for
insects injurious

176
V2\
112

to-

cherry aphis cherry maggot

.185
185

fruit-tree bark-beetle
pear-slug
plum-curculio

181
179

Clover, inoculation of land for
nitrogen, content of

.-

D

sweet, when injured by cultivation
1 39

Combination roads

Cheshire swine . _
_
234
Chester White swine
224
Cheviot breed of sheep
222
crossed with Leicester
235
Chickens^ Apoplectiform Septi4J^6
C£smia in
Chickens., Gapes of
436
Chickens, see also Poultcy.
standard varieries of
436
Chimneys, computations regard_

ing

448
1 48
202
195

Chinch-bug
Chinch-bug.The
Chlorosis of grape
Choking
"Cholera," hen

....366

433
Charlton, William
135
Cicada...
...174
Cider, apples required for barrel
of.
...452

Cider -maker^s Handbook..

134

Cigar-ease bearer. . _
1 73
15'^
Cigarette beetle
Circle, area of
44S
Circulatory system, diseases of ..333
Cistern, content of
449
Citron, culture
96
Clapboards required for given

area.

..446

_

Clay, flocculated by lime..
soils, deep plowing of

pore space in
to improve san dy roads
waterho) ding capacity of
soils,

_

Cleft grafting

Cleveland Bay horses

35
14
23
45
13
117

81

216
302
...217
449
-273
Coarse wools, defined
80,281
Coburn,F.
435
caponizing
for
Cochin crosses
413
Cochin fowls
Cockerels, operation of capon426
-izing

Clydesdale horses

Clyster, how administered
Coach horses, breeds of
Coal in bin, to estimate

.186 et seq
124
113
124
183
scale
...189
seedhngs, nursery for
113
stocks, where obtained
112
sweet, Mazzard stocks for
112

scale insects

low heads for the
Mahaleb stocks for
pruning the
scab

9

9
26
26

plowed under
with timothy in rotation
Clover Seed, Red..

Codling-moth
Coffin-joint lameness
Cold in the head in animals
Cold soil, wilting of plants in
Cole crops, for trucking
Coleoptera or Beetles
Codes in the horse _
CollingwoodyJ
Colorado potato-beetle
Colt distemper

1&3

...

gastro-enteritis of

Combing

wools, defined

Commercial

fertilizers

for orchards

with barnyard manure

171

376
325
19
105
203
^15
436
162
3:^8

314
44
273
33
.130
235

Comparative Anatomy of the Domestic Animals
382
Comparative Physiology
382
Complete fertilizer, defined
130
Comstock.J. H.
204,205
Concrete, cement for
448
Condition of animal in diagnosis. 299

Confused flour-beetle
Conservation of moisture

165
14

Constipation in fowls

433
346

Consumption
in fowls

431

Cook, A. J..

135,281

Cooking index
.453
Cooking, wholesome, without
waste
455
Coppera s, to kill weeds
78
Copper-sulphate solution, fungicide
to

kill

143

weeds

78

Corn, as fed by L. H. Kerrick
285
blowing over of, due to root-

worms
due

to stalk-borers

_ _

Corn, Book of.

144
146
80

Corn, culture
50
for dry forage
66
for soihng
()4
Corn Culture, Indian
80
Corn Culture in the South.
80
Corn, dwarfed by root- worms
144
dwarfed, yellowed, and reddened by root lice
146
evil of injudicious feeding
388
for silage, planting and barvesting of
390
in crib, to estimate
449
insects injurious to

Corn, insects injurious to

corn
corn
corn
corn

bill-bugs
ear- worm
root-louse

—
146
146
146
- - 145

-

root webworm larger cornstalk- borer

_ . 1 46
1 44
northern corn root-worm
in storage, attacked by beetle.. 165
marketing in form of beef,

383, 289, 293

points in selection of seed
and breeding of
shredding or cutting
selection

smut
sown with rape
sweet, for t rue king
sweet, injured by ear-worm
temperature for germination
Corns, in fowls. __

106
147
19
434
377
in the horse
Correlation, in breeding, defined. 233
Corrosive eublidiate, fungicide.. .144
...222
..Cotswold sheep
202
Cotton Boll, Wor7n of the
Cotton, insects injurious to
___154
caterpillars
..154
cotton boll-worm
1 53
cotton-worm.
154
cutworms
154
grasshoppers
leaf - hoppers C"' sharp - shoot154
ers")
Mexican cotton-boll weevil... 154
154
plant-lice _-Cotton, The Manuring of
%.. 81
..

—

Cottonseed meal, as fed by David

Rankin
.295
as fed by J. P. Stevenson
291
Cottonwood borer
200
Cottony maple scale
201
Coughs, cause and classification .299
Country Homes, Beaictifying...\M
Cover eropsfor orchards.
129
Cow, for dairy, how to judge
356
Cow-peas
80
Cow-peas as green-manure
33
as orchard cover crop
129
as orchard green-manure
.112
culture
53
culture for d ry forage
68
culture for soiling
65
for the silo
400
inoculation of soil for
52
Cow -pea-weevil
166
Craig, R. A., A. W. Bitting and 383
Cranberries, Cape Cod
134
Cra?iberr\> Culture
...134
Cranberry insects and diseases... 196

Cresses
_
] 03
Crib, corn in, to estimate
449
Crop diseases in fowls
432
Crops, annual root, for trucking . 96
cole, for trucking..
tOl

318
Click-beetles
145
elements removed from soil
Clinton, G. P.
303
various
Close-breeding, a general term... 235
field, planting table for
Clothing wools, defined
273
for the silo
Clover as orchard cover crop
129
grain
as orchard green-manure
112
hoed, in orchards
for the silo
400
chinch-bug
148
main-season, partial-season
ItalicUed titles and names refer to pubUcations on agricultural topics.

—

76
49
67
-.156
64

by
24
73
399
49
128
84

—

'

IXDEX
Crops, perennial garden
perennial root, for trucking
pulse, for trucking

84
99
93
root
58
ealad, for trucking
103
soiling
_. 63
solanaceous, for trucking
104
tuber and bulb, for trucking .-. 88
vine, for trucking
-... 94

Cross^Breeding and Hybridizing-

.134

,

Cross-breeding, defined

Crown-borer, strawberry
Crown-gall of apple
of peach
Crazier^ Henderson

and

dodder of
downy mildew of

squash- bug
striped cucumber-beetle
varieties
wilt diseases of

by
18

ravages
'

Cii n iculus'
curb, in the

137
281
380
183
196

horse

Curculio, of plum
Currant, diseases of the
insects injurious to

—

currant saw-fly.
currant stem -borers
four-lined leaf -bug

pruning the
thinning fruit of
Curtis, U. S.
Curtis^ George W.

Cushman,

S.

Cutworm, variegated.
Cutivor^n,

.

195
196
196
137
131

Cutting fodder for silo
Cuttings, fruit propagation

83
.279
437
401
bj-.-.TlO
156
,

Pall

Variegated^

Army Worm and

.303

Cutworms

151

attacking cotton
Cyclopedia of Horticulture
Cylindrical tank, capacity of
Cystitis..

...154
108
448
.333

J>

Dadd,

G.

H.

.279

Dahlia, Cultivation of the
.134
Dairy Bacteriology, Outlines of 2S0

'Dairy Calf The
Dairy

cattle, bi-eedsof
cattle, points of

silage rations for

Dairying, A merican
Dairying, The Chemistry

Dairyman' s Manual
DarrowJ. W.
Darwin, Charles
DeBruin, M. G

36

warming soil
Dehorning Cattle

21

382
382
220
273

Dehorning. with Chemicals
Delaine merino..
wools, defined
Denitrification

!

11

158
203
315
Diagnosis of animal diseases
297
Diaphragm, spasms of
299
Diarrhea ,.
....314,315
ordinary, in fowls
433
Digestibility of f eeding-stuflfs, importance of
242
Digestible nutrients per pound of
variotis feeding-stuffs (table). 244
Digestion and growth
243
processes of.
242
Digestive tract, diseases of the. . .303
Dimon, John
279
Directory of experiment stations. 404
Diseases of crops and fruits; See

Destructive Locusts

Devon

cattle

under several food-plants and

Culture, clean, to prevent insect
^

by

Destructive green pea-louse

145
160
160
95
163
13§, 132
15

huraus

280

177
182

..Ifil

'Cultivation for orchards
frequency of
necessity for decreased

443, 444
_
Decker, John W.
Decomposition promoted
underdrainage

Dental Surgery, Veterinary
382
Depraved appetite in ruminants .306

163
163

—

insects injurious to
pickle- worm
southern corn-root- worm

Diseases of farm animals-

Decimal system, principles of the

334
197

47
94

Cucumber, culture

487

380
213
...256
387
280
of....'M)
280
3S1

trees.

Diseases of Cultivated Plants in
Ohio
203
Diseases of farm animals, classiaccording to animals
fied
affected: See several animals
in Index.
Diseases of farm animals
behavior of animal, in diagnosis 300

—

.302

blisters

circulatory system, diseases of

clyster,

335
323
.324

how administered

condition, in diagnosis

299

coughs, cause and classification ii99
diagnosis, notes on
297
digestive tract, diseases of the
bloating, see Tympanitis.
bowels, inflammation of
312
317
catarrh, gastro-intestinal
306
colics in the horse
315
depraved appetite
306
diarrhea
314, 315
enteritis
313
foreign bodies in stomach
311
gastro-enterit is
313
hair balls, causing colic.
317
hernia
318
calculi, intestinal

hoven, see Tympanitis.

drenching
eczematous diseases

301

—

grease
prickly heat
scratches

335
333
334
334
303

_

urticaria

enemas,

how

administered

excretions, character of, in diagnosis
300
friction, medica tion by
302
hypodermic injections
301
infectious diseases
anthrax
343
blackleg
342
'

—

blood poisoning
glanders
hog cholera

341

345
348
344

hydrophobia

influenza
.339
inhalation, medication by... 302
lockjaw
340
lumpy jaw
350
strangles
336
swine plague
348
tuberculosis
346

lameness

—

symptoms, and
ment of

causes,

treat-

373
373
303

examination for

the—
endocarditis
palpitation
perioarditis

omasum, infection of, in
cattle
311
palate, hard, congestion of... 305
rumen, overloading of..
310
rupture
318
salivation
305
scours
314
stomach, inflammation of
313
stomatitis
303, 304
tympanitis
30S-31O
volvulus
317

liniments for
liver, disease of the
jaundice
locomotor organs, diseases
the
articular rheumatism
a zoturia

—

—

318
of

founder (laminitis)
muscular rheumatism

.337

medicine, administration of

mucous membranes, state

335
336
335
301

of, in

diagnosis

30O

nervousness, as a sympt-om
300
nervous system, diseases of the—
brain, congestion
of

and anemia

cerebro-spinal meningitis

inflammation of

330
333

331
cord,
inflammation
spinal
of
333
parasites of domestic animals358
bot-flies
cattle, parasites of
353, 359
351, 358
horses, parasites of
351
mules, parasites of
354, 359
sheep, parasites of
356
swine, parasites of

306-8
indigestion
invagination of the intestines. 318
lampas of horse
305
licking disease
.306
48
mouth, inflammation of, see
383
Stomatitis.
Italiciz&d titles and, names r&Jer to publications on agricultural topics.
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PRACTICAL FARMING AND GARDENING

488

—

Dog, pulse of, how taken
Dollar, f. A. IV.

Diseases of farm animals
peritoneum, disease of tlie 319
302
298

peritonitis

poultices
pulse, in diagnosis

recognizing various diseases

.

.

.297

302
302

rectul injections

rectum, medication per
reproductive organs, diseases of

the—
abortion

371

afterbirth, retention of

369
368
369
367
369

leucorrhea
milk fever..
sterility
teats, sore,

scabby

udder, congestion and inflam368
mation of
367
vagina, inflammation of
370
vagina, prolapsus of
366
womb, inflammation of
298
respirations, in diagnosis
respiratory tract, diseases of

thebronchitis
catarrh, acute
cold in the head

croupous pneumonia

327
325
325
328
the. .327
329

lungs, hemorrhage from
pleurisy
respiratoiy organs, examina325
tion of, in disease
skin, condition of, as symptom .299
spasms of diaphragm, breath299
ing in
stupidity, as a symptom _.
300
swellings, in diagnosis
300
302
syringe, fountain, use of
299
temperature, in diagnosis
*'thumps," breathing in
299
urinary organs, diseases of the—
bladder, inflammation of
323
331
kidneys, affections of the
322
purulent nephritis
321
urination, frequent
320
urine, examination of
urine, retention of
322
..299
wool, condition of

wounds—
classification

360

general treatment
harness inj uries
JDiseases of Field and

Crops

361

363

Garden
203

Diseases of poultry, see Poultry
Diseases.
Diseases of Poultry,, The
436
Disk, use of
14
Disking of meadows
69
71
of pastures
Ditches, filling, in underdrainage 41
location of..
37
Ditching for underdi-ainage
40
Dodder of cucumbers
163
Dog-^ Diseases of the
382

Dog, how drenched
hydrophobia in
normal temperature
peritonitis in the

301
in

344
399
319

Italicized titles

298

383,384

Dominique fowls
Dorking crosses for caponizing

414
..425

414
fowls
- - 222
Dorset horned sheep
..113
apples
Doucin stocks for dwarf

Downing, A.f.

135

Downy

163
njildew of cucumber
195
of grape
163
of squash
216
Draft horses, breeds of
- 43
Drainage of highways
..Ill
natural for orchard _,.
37
system, planning
Draining for Profit and Health ^'6
38
Drains, depth of
- - 41
frequency of
37
Draws, drainage of...
.80,109,110
Dreer, H.
301
Drenchi ng.
Drilling, advantage over broad55
casting
Dropsical sw^ellings, in diagnosis .300
Drought, conservation of moist-

A

ure in
quick-growing ci*ops
time of . - -

meadows

62
69
66

Dry

forage, annuals for
matter in foodstuffs, deflutjd . - .240
season, utility of underdrainage

—

Entomology for Begin ners
Eradication of weeds
Eruption,

216
219'

-31^

Enteritis

203
77
..333

summer

Ether extract, defined

241

European

188

fruit-scale

Evaporation a cooling process ... 21
14,15,16
checking by tillage
- 18
in too open soil..
manure.
.18, 27
rate of, reduced by
Evolution of Our Native Fruits,

The

134

Excretions, character of, in diag300
nosis

Experiment stations, agricultural,
directory of
Exporters, demands

404
of, in

prime
252

steers

Eye Diseases of Domestic Ani382
mals

17

in

Fahrenheit thermometer scale... 450
109
Falconer, William

Fall Army Worm and Variegated Cutwoftn
203
172. 200
Fall canker-worms
50
plowing for corn

webworm of apple
and How
Catch Them

Drugs, volatile, how administered 302
Dual purpose cattle, breeds of ... 21

Familiar Fish

Duck Culture
Ducks and Geese

Family Horse, The

436
436

Ducks, breeds of, see Poultry.
notes on care of
Ducklings, feeding of

DuHays, Weld and
Dun^ Pitilay
Duroc- Jersey swine
Dust-mulch, see Soil-mulch.

Dutch Belted cattle
Dwatf trees, stocks for

.241

27

against

by

killed

395

Endocarditis

Energy, food sources of
English Shire horses
English Thoroughbred horses

•

170
to
281

279
345

Farcy

Farm animals,
435
435
279
384
224
214
113

diseases of,

breeding of
225
see Diseases of Farm

Animals.
feeding of
938
leading breeds of
...207
selection of
249
Farm Boy, Letters to the
...279
Farm Buildings, Practical Suggestions for
46

Farm Drainage

E

Farm

Earth and stone roads

44
roads, construction of
43
Ear-worm, corn
147
Eczematous diseases
333
Egg plant, culture
1 05
potato flea-beetle injurious to. .162
Bggs and Their Uses as Poods .436
Eggs, feeding for
419
Eight-spotted forester.
_ 1 ii4
Elementary Chemistry
46

46

._

garden, the

Garden ing and
Growing

Fa?-fn

Farm

8S

Seed

Poultry

Farm wood

lot,

care of

80
436
132

Farm.er^ s Veterinary Adviser,

The
Farming, literature of

382
1

341
241

Elevation, desirable for orchard .111

Fat, food-sources of
in foodstuffs, defined.
Fat hogs, breeds of
characteristics of

Ellwanger, H.

FaveroUe fowls

41 3

B

136
200
201

Elm leaf-beetle.
Elm scale..
Embanking Lands from River
Floods^ P^-inciples and Practice of

Embden geese
Emerson and Flint
Emmer, culture

46
..416

223
258

Favvis, disease of fowls
433
Fecundity, conditions affecting.. 233
Feeders, buying of
289
cboice, chara«.'teristicsof
253
native, preferred by J. P. Steven-

son

45
Feeding, Professor Brooks on
58
See also Stock Feeding.
for arid climates
Fted ing Animals
57
Emulsion, kerosene
142
Feeding, breeds of cattle for
ana names refer to publications on agricultural topics.

289
239
2^0
lVj*

•

IXDEX
Feeding, brooder chicks
livestock, business of

432
227
279
Feeding of ducklings
435
Feeding of Farm Animals^ Tlie^i%
Feeding of goslings
.435
of poultry
423
of poultry, injudicious. .406, 408, 409
of young turkeys
434
poultry for eggs
419
standards, German
246
tables, how to use
247

Feeding of Animals^ The

Feeds and Feeding

2T9

Feeds, mixed, to compute cost of 449
Fetch, I. K.
437
Felting wools, defiued
274
Fencing, stuff required for
44(i
Fertility, air as an
a relative term

element of

Fertility^ Loss of
Fertility reduced

is
24
4(i

:

by

of

loss

humus
ii'ertilization,

economy

25
33
130
32
130
449
4U

in

Fertilizer, complete, defined

commercial

vs. natm-ul
for orchards
mixed, to compute cost of
Fertilizers^ Availability of
Fertilizers, Composition

and

Useof.

46

Fertilizers for Market-Garden

Crops

46
Fertilizers^ Home-Mixing of... 46
Fertilizers, Mixing of.
46
Fertilizing constituents of foodstuffs (table)
244

removed from

soil

crops (table)
Fevers, infection of

by various
24

omasum in

..311

inflammation of mouth in
303
Field crops and grasses, planting
table for
73
49
cultural directions for
diseases of
155
144
insects injurious to
Field peas, culture
53
Fine soils, advantage of humus in 28
Finley, Root and
381
FirebUght of pear.
180
Fires in timber
133
1 97
Fire- worm, cranberry

Fish Culture^ American

281
109, 436, 437
109
110

Fiske, G. B..
Fiske, Mosse and
Fitz.^ Jam,es
Fixative, for poisons
Flat-headed apple-tree borer
Flatulent colic
Flax, culture

Flax Culture
Flax for Seed and Fiber
Flax-sick soil
Flea-beetle,

cabbage

141

169
315
58
80

80
58
160

grape-vine

.192
pale-striped
1 58
163
potato
red-headed
158
153
tobacco
Fleece, condition of in disease... 299
272
in various breeds
Italicized titles

489
275

Fleece, tags in
Flem ing, George

38:3

lace-winged, beneficial
syrphus, beneficial ,_

Flies,

Flint.,

Emerson and

Flocculation, defined

Floriculture, Practical
Florida Fruits
Flour beetle, confused
moth, Mediterranean

138
138
45
35
134

134
165
164

Flower Garden^ The Beaut iful.\^4:
Fodder and Forage Plants
80
401
Fodder, cutting for silo.
Foetal membranes, retention of .-369
Foodstuffs, choice of
240
composition of
240
fertilizing constituents of (table)244
various, digestible nutrients in

244
65
80

(table)

Forage, dry, annuals for

Forage Plants
Forage Plants

Other

Than

Fruit Growing, The Principles
135
174
135
.186
1K3
180, J86
130
172

of.

Fruit-maggot of apple

Fruit Packages
Fruit^scales
Fruit-spot of peach
of quince...
Fruit, thinning of

worms, green

Fruit-tree bark -beetle
181
Fruit trees, budded, transplanting
.115
of
diseases of
166
insects injurious to
166
low heads for certain
114
number to acre
120
planting of
128
pruning of
131
seedlings of.
112, 113
wounds in
130

Fruits

and Fruit

Trees

of

America

Grasses

80
Forage Plants, Southern
80
."
Forbes scale
1 89
Forbes, S.
203
Forcing Book, The
108
Forcing boxes, use in trucking... 87
of rhubarb..
100
Foreign bodies, causing choking 366
causing indigestion
306
causing salivation
305
in stomachs of cattle.
311
Forest Nursery, The
134
Forest Planting
134
Forest ten^caterpillar
199
Forester, eight-spotted
194
Forestry for Farmers
.134
Forestry hints
132

A

...135

Fruits, propagation
table for

cuttings

and planting
120
119

and layering

Fruits^ Recommended, American Pomological Society* s
Catalogue of.
136
Fruits, spraying of
166
Fuller, Andrew S.
134, 135, 136
Full feed, caution in approaching. 391

Fulton, A, W.
Fulton,]. A.
Fumigation for insects

281
136
142

Fumigation Methods.

203

Fungicides—

ammoniacal copper-carbonate

Forestry, Outlines of....
134
Forestry Practical
_
134
Forestry, Primer of...
134
Formalin fungicide
144
treatment for grain smuts
155
Foul Broody Laws Relative to.. "2^1

143
143
144
copper-sulphate solution
143
corrosive sublimate
...144
144
formalin
Fungi, how injurious to plants. ..138
mode of reproduction
...131

Founder

Fungi, Some Fdible and Poison-

Four-hned leaf-bug
Four-spotted bean-beetle

Fowls: Care and Feeding

337
196
166
436
436

solution

Bordeaux mixture
Bordeaux wash

ous

Fungous

110

immunity

diseases,

Fowls^ Roup in
_.
Fowls, see also Poultry,
various, period of incubation in 337
Free water, defined
12
removal by underdrainage
16
French coach horse
217
crab apple
113
pear stocks
..112
Freezing, effect of on soil
33
Friction, medication by
303

Fungus, shot-hole of plum.

Friedberg and Frohner
383
Frizzle fowls
415
Frost, danger from, on low land. .111

Garden, arrangement of

,

Fruit Culture.
134
Fruit Cultm-e and Forestry
.111
Fruit Cult urist, J he American 134
Fruit, dried,
fruit for

quantity of fresh

Fruit Garden, The

453
134
128

of

orchards from, on hillsides... Ill
184

G
by harness
Galloway cattle
cross with Shorthorn
Galling

363
...211
2.35

Galloways, as feeders

Game crosses for caponizing
fowls

Gapes

-

in fowls

Garden crops, diseases of
insects injurious to

Ga7-den

Making

108,

Garden webworm
Gardening, essentials in

Gardening for Pleasure
Gardening for Profit

355
435
415
432
84
162
156
K^S
159
83
135
108

Gardening, see also Trucking.

Fruit gardens, cultivation for
Gas insecticides
Fruit Grower, The Practical ..134 Gastro-ententis
and names refer to publications on agricultural topics.

42
SIS
1

—
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490

Gastro-intestinal catarrh.
Geese, breeds of, see Poultry.
Geese, notes on care of
German coach, horSe

306
434
218
246

German

feeding standards
Germination, hastened by rolhng 16

temperature for

19

Germination of Seeds asAffected
by Commercial Fertilizers.. 80

Germs

Grape Culturist, The
Grape, diseases of the.
downy mildew of the
form for planting
Grape Grower's
ing
Grape, insects

Gillet,

a

Glanders
Gleason, Oscar

R

Goff.E.S.

287
299
..298
382
48, 136

" Going light," disease of fowls ..433
42

Good roads, importance of.
Good Seed-t The Farmer^ s Inter-

how

158
435

to obtain

1

Grade animals, importance of
232
e for tile-laying, to establish. 39
Grading-up, defined
234
Grafting, mechanical process of .116

Sedigree in

months for

1!'4

..169, 193

grape-vine flea-beetle
grape- vine phylloxera
grape-vine saw-fly
red-headed flea-beetle
rose-chafer

117
...116

season for
uses in fruit- tree propagation..ll5

wax for

119
165
165
26
49
449
164

Grain-beetle, saw-toothed
.

186 .?/ seq
scale insects
Grape, Kniffin system of training. 125
1 95
powdery mildew of the
125
pruning and training the.
.195
spraying of the
131
thinning fruit of the
125
trellises for the
1 95
yellow leaf " of
135
Grape-trainings American
Grasses, American
80
Grasses and Clover
30
Grasses, field crops and, planting
table for
73
Insects injurious to—
147
army-worm

beet aphis
corn bill-bugs

1 59

cutworms
fall army -worm

151

146
147
149
149
145

grasshoppers
white grubs

wireworms
Grasses. The True

80

Grasshoppers

149
154

square-necked.
Grain-cropping, continuous
Grain crops
Grain in bin, to estimate
Grain-moth, Angoumois
Grain smuts, general treatment
for
155

attacking cotton
Gravel roads
Gray African geese
Grease in the horse
Green arsenoid

Grain Smuts^ The

Greenhouse Construction
Greenhouse Managem.ent
Green-manure, cow-peas as
Green-manuring

'.

203

Grains and seeds in storage,
sects injurious to
Grains, insects injurious

in-

164

to—

army-worm
cutworms
fall army-worm

147
151

147
149
145

grasshoppers

wireworms
See also Various Crops.
Grains, weeds in
Granary weevil

Grange^E. A. A.
GramUatioD, healing by
Grape, anthracnose of

^

"bird's-eye rot" of
black rot of
chlorosis of

194
1 93
192
.192
193
194
..158
194

'

80
127

Government agricultural publications,

moth

'

est in

Gooseberry, pruning the
red-headed flea-beetle of
Goslings, feeding of

194

grape cane-borer
grape leaf-folder
grape leaf -hopper
grape root- worm

grape-berry

Gluten meal, as fed by L. H.
Kerrick..
Goat, normal temperature in
pulse of, how taken
Gobaux. A.y and G. Barrier

...169, 193

_

78
65
382,384
360
195
195
195
195
1

Italicized titles

44
415
335
140

bait, for insects
Green fruit worms

141

for soil ventilation

Green, S. B.
Green^ Seth
Greiner, T.
Griffiths, A.

172
108
.109

33
26
19
.110
281

108,109,436
48

B

Grossy Eman uel
81
Ground-beetles, beneficial to far-

mer
Grout

138
394
197
149
213

silos

Grubs, strawberry
white

Guernsey

cattle

Gurler, H. B.
Gypsum for alkah lands

and naines refer

to

Hacked Edward
Hackney horses

80
218

Hair balls, causing colic
Hair for plastering

317
448

Hambiu-g

crosses, undesirable for

425
..412

caponizing
fowls...

Hampshire sheep

injui'ious to

eight-spotted forester

..-.3S4
108
...198
203
345
382
379

P.

Ginseng

135

apple twig-borer

Gestation calendar, for various
animals
- - 238
period of, in various animals. ..337

Gipsy moth
Gipsy Moth in America.
Glanders

The

Grape-growing
Grape-growing and Wme-mak-

10

in soil

Oitide,

in the South

135
194
195
125
135
135

221

280
Hand, Thomas J.
Handy rules and useful informa439

tion

134
Harcourty Helen
"Hardening off" before trans-

planting

86

Hardin, L.S.

280

Harlequin cabbage-bug
Harness injuries

159
363

Harris, Joseph
Harrow, for orchards

281

129
14
18

use of

Harrowing to ventilate
Hart, C. A.
Hatton, W.J.

soil

....203
136
stack, to estimate
449
mow, capacity of.
449
Heading back, to hasten fruitfulness
124
Heads, low, for pears, cherries,
114
and plums
Healing of wounds, modes of
360
Heart, inflammation of
324
palpitation of
323
Heat, food sources of
242
generation of, in soil by decomposition
21
pimples
333
Heats, duration of, in various animals ..
..237

Hay in

Hedges, Windbreaks., and Live
Shelters
Heinrich, Julius J.
Hellebore

Hemiptera, or Bugs
Hemorrhage from the lungs

Hemp
Hen

136

143
203
327
81

" cholera'

'

Henderson and Crozier
Henderson^ Peter. ..108, 134,
Henry, W. A.
Herbert, Henry Williafn
Heredity, defined

Hereford cattle
Heref ords, as feeders
Hernia
Hessian fly

Hessian Fly, Tlie
Hessian fly, wheats resistant
Hewson, Wilham.
Hexamer, F. M..

Hickman, J.

135

F.

Hilfard.E W.

....

Hitlhouse, Lizzie Page.

433
47
135, 136

279
...279
229
210

255
318
148

203
to.. 54

46
108
382
Hi

135

boggy, drainage of
38
Hinebauch, T.
382,383
Hillsides,

D

Hive and Honey Bee
Hoare, E. W.

281

Hocks, "tied in"
Hog cholera
Hog Cholera

381

280
8, 35
publicatio7is on agricultural topics

384
348
382

9

IXDEX
Hog

Cholera and Swine Plag-ue.Wl
Hog^ Diseases of the
382
Hog-raising i?i the South
281

Hogs, artichokes for
bacon, selection of boar
breeds of
fat, selection of boar
following steers
Hogs^ Soaps as a Cause of Death

Among..

02
259
223
258
291

382
416
202
214

Holland turkevs, white
Holland, IV. J.

Holstein-Friesian cattle
Home Fishi7ig and Home Water s2%\

Home Pork Making.
Honey

Bee, The

Hop Culture in
Hop plant-louse

California

Hop, The...
Hopkins and Rumsey

204
449
150
81
155
152
100

Hopper, contents of
Hopperdozer, use of

Hops
Hop- vine borer

Horn worm

,281
....281
81
..155
81
_

-.

Horse-radish

Horse Book American Re279
formed
Horse Book., The American Far,

mers^

279
279
383

Horse Breeding
Horse, Diseases of the
Horse, diseases of the—
azoturia
bog-spavin
botflies
bronchitis, acute

capped hock
_
catarrh, acute
catarrh, gastro-intestinal
catarrhal fever
cerebro-spinal meningitis

coffin joint lameness
colics
colt distemper

-

336
380
358
327
380
325
306
339
332
376
315
338

congestion and anemia of the
....330
brain
corns
377

croupous pneumonia
curb

:328

380
315

diarrhea.

321

gastro-enteritis

glanders
grease
harness injuries
heart, inflammation of
indigestion

—
:330

navicular disease
376
palpitation of the heart.
323
parasites
351, 358
patella, luxation of
378
peritonitis

31

pink-eye
339
prickly heat
333
quartercracks
377
reproductive organs, diseases
of
retention of urine

366
322
ring-bone
375
sandcracks
377
scratches
334
shoulder lameness
373
sidebones
376
sore throat
325
spavin _
379
splints
374
sprains
365, 374
"stifle out''
378
stomach and intestines, inflammation of
312
stomatitis
303
stomatitis, ulcerative
303
strangles
338
teething
305
"thumps''
323
wounds
360
Horse,
to Judge a
279
Horse, Influenza in
383
Horse Keepers, Hin Is to
279
Horse, Lameness of.
383
Horse, normal temperature in... 299
points of
257
pulse of , how taken
298
selection of..
257

How

Horse,
Horse,
Horse,
Horse,

312
345
335
:
363
. . 324, 325
344
306

Sound and Unsound

38;i

Stonehenge on the

279

The
279
The Clinical Diagnosis
of Lameness in the
382
Horse., The Exterior of the
382
Horse, The Pool of the
383
Horse, The, How to Buy andSell^^
Horses and Horse Breeding,
A merican
.279
Horses and Mules, Colic in
383
Horses and Mules, Lameness 2«.383

inflammation of the brain

331

339
jaundice
318
lameness, examination for... 372
laminitis
337
305
lampas
340
lockjaw
350
lumpy jaw
336
Monday morning disease
303
mouth, inflammation of

influenza

Italicized titles

216

carrots for

60

Horses, Cattle, Sheep and Swine 279
Horses, Enzootic Cerebritis (?/'.383
Horses, how drenched
301
silage for

Horses, Millet Disease in
Horses, The Examination
to

388
383
of,

as

Soundness and Selection

as to Purchase

Horseshoeing

of..,..

136

Horticulturist' s Rule Booh
135
Hotbeds, location and construc-

155

crosses

fi.tr

caponizing ..425

fowls

414
203

Household Insects
Plaints and Hoiv
ceed with Them
Houston, E. H..
Hoven, see Tympanitis.

House

to

Suc135
i;i4

Howard, L. O
Howden, Peter

How

Make

the
Humid climates,
mixtures for
to

Garden Pay

meadow

304
279
..109

seed

70
72
46
Humus, as conserver of moisture. 18
content of soils, how increased. 29
defined
6
effect of, on soil conditions
19, 21 25-29
Hunt, Morrow aJtd
48
Husmann, George
135

pasture seed mixtures for.

Humus

,

Hydraulic rams
Hydrocyanic-acid gas

452
143
344

Hydrophobia
Hygroscopic water, defined

Hypodermic

12

injections

301

Icterus

318

Immature

stock, breeding of.

Implements for gardening

85
for orchard tillage
1 29
In-and-in-breeding, defined
235
IncubaHon, period of, in various
fowls
237

Incubators
Indian-meal moth

.418
164

Indigestion
306
in fowls
433
Infectious diseases of domestic
animals
338
Influenza
339
Inhalation, medication by
302
Injections, rectal
Injurious Insects,

303

Laws

Con-

cern ing
Inoculation for black leg
for lockjaw.

205
342
341

for tuberculosis
347
of soil
9, 53
Insecticides against biting insects 140
against sucking insects
143

gases and other
143
Insect Book, The
204
Insect Enemies of the Grape
204
Insect Life..
204
Insects Affecting Domestic AniInsects

204

Affecting

the

Cotton

Plant
Insects Affecting the

...204

Tobacco

Plant

304
138

Insects, beneficial

gnawing and sucking

distin-

guished
injurious^ parasites of.

Insects Injurious to Parm.

86
Garden Crops
refer to publications on agricultural topics.

tion of

and names

smuis

Houdan

mals
383

.383

Horseshoeing, A Hand Book t7/.383
Horticulture, Annals of
.135
Horticulture, Cyclopedia of
108
Horticulture, General, Hand

Book

treatment for grain

Hot-wat<^r

muscular rheumatism

Horses, breeds of

founder
frequent urination

hydrophobia

Horse, diseases of the

491

138
.138

and
204

—

—
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492

204
Insects Injurious to Fruits
Insects Injurious to Garden

^04
Crops
Insects Injurious to Garden and
'Ji>4
Orchard Crops

Inscctslnjurious to Ornamental

Plants
Insects Injurious
Crops
Insects Injurious

204
to

Staple

to

Stored

Kidneys, diseases of...
iu swine

164

61, 103

Lace-winged flies, beneficial
Ladybird, bean

Lambs, diseases of

Investigations Concerning InDiseases Among
fectious

shoulder
Laminitis

436
7

Iron essential in soil
Irrigation for the Farm^ Gar135
den, and Orchard
13
Irrigation in humid climates
Irrigation, Winter Orchard... 46
353
Itch, barn, of cattle
352
Texas, in horses

J

N

Iarclww,H.
Jaundice

Java fowls
Jersey cattle
Johnson, S
foimson, W. G
fones, B. H\

-

W
-,-.

Jordan, W. H.
fudging Live Stock
Judging of live stock

112
134
31H
414
212
47
203
81
279
379

choice feeders, characteristics
253
of
dairy cow. how to judge
256
259
hogs, bacon
--258
hogs, fat -.257
how to judge
judging beeves on the hoof -.351

horse,

points
points
points
points
points

of
of
of
of
of

beef cattle
dah'y cattle
the horse
the pig
the sheep

251

256
..257
259
259

prime

steers, characteristics
of.
249
sheep, mutton, characteristics
259
of
sheep, mutton, selecting ram
.'..261-267
to breed

June bugs

49
176
1

Juniper, harboring apple-rust

Lampas

306
3(.)4

of the horse

Landreth, Burnett

Landscape Gardening
Langshau crosses for caponizing.425
fowls

413

Langstroth, L. L
Larger Apple-Tree Borers
Lathing, materials for
Lazv, fames
Lawns, injured by fall

281

205
448
382,384

army-

worm

147
140
106
seeding of
107
Laxative, root crops as a
58
Layering, fruit propagation by.. 119
Lead, arsenite of...
.,.141
Leaf-beetle, bean
.158
elm
.200
Leaf-blight of apple
176
of seedlings, prevention of
114
Leaf-crumpler of apple
171
Leaf -curl of peach
182
Leaf -folder, grape
194
Leaf-hopper, grape
193
apple
1 68
attacking cotton
154
Leaf-spot of apple
176
of quince
180, 186
Lecanium of the peach
186, 191
Leeks
92

by white grubs

making and care

81
Ilatirizeil title'

Lettuce

J02
368

Leucorrhea

Level culture, to conserve moisture
J5
37
land, drainage of
381,383
Liautard, A
353
on cattle.
357
on hogs
351
mule
and
horse
on
409
on poultry
306
Licking disease in ruminants
Lilac, attacked by stem-borers.. .196
46
Lime, Application of.
HI
Lime, arsenite of
Lice,

-

for masonry
for plastering
sulphur, and salt wash
to amend soils
Lincoln sheei)
Line-breeding, defined

-

of

Legal weights per bushel

_

451

Literature of farming
Little peach disease
"Little Turk"
Liver, diseases of the
Ijive-stock, breeds of
feeding, business of
judging of

.447

448
142
JiS

-

.333

236
303

Liniments
376
..373
434
373
337
305
109
135

1

183
183
313
207
237
249
-340
Lockjaw
diseases
of
Locomotor organs,
-335
the
Locust, attacked by walnut scale 202
,

seventeen -year

Lodeman, E.

174
186, 305

G.

56
Lodging of oats, reiiiedyfor
1 40
London piu'ple
136
Long, Elias A
Loose smut of oats and wheat . 156
Lowland, danger from frost on.. Ill
Lugger, Otto ,
303, 203, 205
.

Luiiibering,

bandy

445
350
327
353
383
378

rules in

Lumpy jaw
Lungs, hemorrhage from the

Lung worms
Lupton,J. Irvine
Luxation of the patella

M
Macadam

roads

44

Macaroni wheat, culture
Maggot, of cherry
cane, of bush fruits
Mahaleb cherry stocks
JIain-season crops
Mange iu horses..
Mangel beets
Mangel-wurzels, see Beets.
Mangolds, see Beets.
_

55
185
1 90
1

12

84
:i52
_ _ _

59

crosses, undesirable for
caponiziug
425
fowls
.413
Legumes as green manure
33
as nitrogeii-gatborers
9
as orchard cover crop
139
in rotations
30
roots of, in soils
23

Manual

Leguniinosip

Maple Sugar and the Sugar
Push
135

Leghorn

Leguminous Plants

It

Kafir-co) n

138
158
138

Ladybirds, beneficial
licking disease
mouth, ulcers in
See also Sheep.
Lameness, coffin joint
examination for
in fowls

Japanese pear stocks

H^
.45, 47

King, Franklin H.
Kitchen Garden of One Acre...\'^^
Kniffln system of grape-training. 125

^H4
lands 445
Interest, to compute
3^1, 35-J. 354, 35(5
Intestinal worms
Intestines, function hi digestive
~43
process
.318
invagination of

Poultry

.^^3

li

2il5
on Nursery Stock
--iOS
Insect Sy Study of
Intensified farming on high-priced

-

.

3^il

Kohlrabi culture

Insects injurious to various crops
and fruits: See under several
food-plants and trees.
Insects Liable to be Distributed

63
108
142

-357

Kidney worm

Killebrew and Myrick
^05

Grain

51

Kafir-corn, culture
for soiling

Kains, Maurice G
Kerosene emulsion
Kerrick, L. H., ou beef making

Leicester sliec]!
crnss with riieviut

and iKjmes refer

_

to }}uhlicati(>ii.s

02
HI
323
335

45
of Agriculture
Manure, barnyai'd. best for fruits 130
liquid, absorbents for..
31
See also Barnyard Manure,
^lanurial values of various feeding-stuffs (table)
344
Manuring of Cotton, The
81

Maple

scale,

eottony

Mare for breeding, selection of
Marianna plum stock

on ugr ici'ltiirftl

topics.

201

257

US

IXDEX
Market animals, breeding of
227
Market Gardener^ The Voun^.iOQ
Market Gardening and Farm
Notes.

..109

Market quotations,

how

cattle,

to

iuterpret
Marketing broilers

377
423
109

Marketing Farm Produce
Marsh, C. E.....

384
381

Marshall, C. E...
Martin, George A
Marvin Charles
Mason work, handy rules for

279
279
447
Mastication, function in digestive
,

process

24-3

Mathews, F.

May

...134
149

S.

beetles

Maynard,
Mayo, N.

]"34

S. T.
S.

.381, 38:3
....'Jsi

McCarthy, E.
McCliire, Robert

279
in the

Meadows and Pastures

Middle Eastern States
Meadows, nurse crops for...
Meadows, seed mixtures for
Meal- moth, Indian
Measiu-e, apothecaries' fluid
circular

cubic

- .

.440

—

1 64
Mediterranean flour-moth
Melons^How to Grow for Market 109

—

pickle- worm

1

61

southern com-root-worm
squash-bug
striped cucumber-beetle
Melons, wilt diseases of

145
160
160
163

Meningitis, cerebro-spinal

3.32

219
Merino, American ,
220
Delaine...
grades, common stock of Amer.'

ica.

268

-.

220
Rambouillet
Metric and common weights and
442
measures, equivalents
...443
system at a glance

Metritis

Mexican cotton-boll weevil.
Mexican Cotton-hall Weevil
Milch Cows, Guenon on
Mildew, downy
powdery, of grape.
Miles, E. P....

366
154
205
280

163
1 95
383
48, 279, 403

Manley
Milk and its Derivatives, Ex280
amination of.
280
Milk and its Products
Miles,

Milk fever

369
Italicized titles

Niles, E.

Nitrates, defined

2hi
'^\

" Nitre

67

,

.

experiment

Minnesota

humus

station,

tests at

26
205
412

Minnesota, Orthoptera of
Minorca fowls.
Miscarriage, defined
Blixed farming, advantages

371

of

31. 225, 283
449
cost of _
Moisture, conservation of ...14 et seq
in soil, effect of humus on
27
effect of underdrainage on .
36

compute

feeds, to

_ _

Moller, H.

_3s:i

disease..

Monrad,/. H.

Moore, V. A
Morris, Thaddeus

336
280
3K2
281

48
48
109
Moth, brown-tailed
199
grape-berry
.194
198
gypsy
197
white-marked tussock
Mouth, sore, in various animals. . .303
449
Mows, capacity of.
Mucous membranes, state of, in
300
diagnosis
155
MufBe-heads, of hops
Mulch, to check evaporation 14, 15, IC
231
Mules, breeding of
of.

parasites of
Milller^ George

351

382

Mushrooms, Edible and Poisonous

Mushrooms, How to Grow
Muskmelons
Mutton and wool-growing com-

109
109
95

bined, profit in

268
280
261-267
sheep, characteristics of
.259
Myrabolan plum stocks
113
Myrick, Herbert
80, 81, 437
Myricky Killebrew and.
82

Mutton, Raising S/teep for
Mutton ram, selecting

Nails required for various pur-

poses
_
446
447
to the pound
Narragansett turkeys
416
" Narrow'' nutritive ratio, defined 243
Native cattle, feeding of
289
Navicular disease
376
Nephritis, purulent
322
Nervousness, symptom of disease 300
Nervous system, diseases of the ..330

and names

384
10
10
10
10
10
9
10
9

nitrogen as

farming"

Nitric acid, nitrogen as
Nitrification, defined

Nitrogen, forms in soil--.
free

gathered by legumes

lack of in soil, how indicated... 11
Nitrous acid, nitrogen as
10
354
Nodular disease
Noils, defined.
274

Northern com-root^worm
1 44
Nubbins of com, due to root-

worms.
Nurse crops for meadows
Nursery Book, The

144
70
135
Nursei-y for fruits, preparation of 113
Nut Culture in the United
States
....135
N^ut Culturist, The
135
Nutrients, digestible, per poimd of
various teeding-stuffs (table)-244
Nutritive ratio, defined
-243
Nuttall's bhbter beetle
158

O
Oats and

field

peas, culture for

dryforage

68
126
148
59
56
156
55
68
383
383

as orchard cover crop
chinch-bug, in j urious to
culture
lodging of
loose smut of
varieties

compared

vetches with
Obstetrics, Bovine...
Obstetrics, Veterinary

Obstructions in intestines, coUcs

due

diseases of, see Horses, Diseases

Neumann,L.G
New Industry, A

P

280
452

Millets, The....
-. HI
:iH2
Mills, Wesley .,.
Milo Maizf culture for dry forage 'J7
Mineral elements of plant food- . 6

Morrow and Hunt
Mort07i, Scott and
Mosse and Fiske.

439
square
439
surveyor's, or chain.
439
surveyor's surface
Measures of length, occasional... 439
430
of surface, occasional...
of weight, see Weight.
383
Meat Inspection
21
Mechanical structure of soil
301
Medicine, administration of

Melons, insects injurious to

and pounds of
Miller, H. H.
Miller, H. O
Millet, culture for dry forage

440

439

linear...
liquid

sition
Milk, quarts

Monday morning

440
440

dry

Nature and Compo-

Milk, Its

81
70
70
164
.441

493

317

to..

Oestrum, duration
animals

various
237

of, in

Oil meal, as fed by L. H. Kerrick 287
Omasum, infection of, in cattle ..311
163
culture
91
sets
92
Onion Culture
109
Onions for Profit
109
Onions,
to Raise Them
Profitably...
109
Onions, slippery
163
varieties
92

Onion, bacterial rot of

How

Operative \'eterinary Surgery,

Manual

383
127

of.

Orange, pruning the
Orchard, nursery for
care after maturity
cover crops for

11.3

cultivation for
fertilizers for

hoed crops

in

old, renovation of
planting and tilling the
preparation of soil for
site for
soil for

spraying in
383
tillage implements
280
refer to publications on agricultural topia.

130
129
.128
130
128
132
...128
112

....Ill, 138
Ill

131,166
129

B
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494

Orchid Cultivator'' s Guide Book.,
The Amateur
135
Or^^jinic

matter

;i41

nitrogen

Ornamental

10

Gardening

for

Aificr leans

136

414
Orpington fowls, Buff
Orthoptera^ or Grasshoppers,
etc., of Minitesota
205
Osier Culture
136
Osmosis
7, 19

Outlet for drain, selecting
37
" Overdone '" cattle, cause of con-.288

dition

Overflow on lands, prevented by
underdrainage
37
Overloaded stomach, colic due to. 3111

rumen

310

Oxford breed, result of cross
Oxford sheep
Oxygen, necessary in soil
taken in through leaves

S.'ir^

221
18
(J

189,203

Oyster-shell scale

—

bud moth

-1H2
.174
1 81
1-2

__-

fruit-tree bark-beetle
green fruit- worms

peach-tree borer
plum-curculio

11^

180
183

-

scale insects

IHfi

Peach Leaf-curl

et seq
205
1H2

of,

prime

in

steers

253

Paint for given area
Palate, hard, congestion
horse

of,

3Hl
-410
in

305

Pale-striped flea-beetle

158
_10n

Palmer.J. A.

Palpitation of the heart
;j"-i;i
Paradise stocks fordwarf apples! l.'i
Paragreiie
MO

Parasites and Parasitic Diseases
383
of Domestic Animals
Parasites, external, of domestic
animals.
351,353,355, 357
intestinal, of domestic animals
351, 353, 354, 356
of injurious insects
138
Parents, relative influence of, in
breeding
230
Paris green
140

Bordeaux mixture with

141

Parsnips
98
Parsons^ Samuel
136
Partial-season crops
84
Parturient paresis
369
Parturition, return for breeding
uft-T

237

Pasteurization
280
Pasteur treatment for hydrophobia
Pastures, permanent
seed mixtures for
Patella, luxation of

345
71

72
378

Pathology and Therapeutics of
the Domestic Animals
383
Peach, brown rot of

_

crown gall of
Peach Culture
Peach, diseases of

183
182
136
182

_

Peach Growing for Market
Peach, heading back the

1H3
136
124

finlifizi-il tiileB

Pedigree

in

grade animals

what constitutes a good
Pekin ducks
Peppers
Percheron Horse, The, in America

and France

Pericarditis

Periodical Cicada
Peritonitis

-

Perpetual calendar
Persian insect powder

little-peach disease of

183

Persimmons

low beads for the

1-4

Phosphates

113

Phylloxera, grape-vine
Physical defects in soils,

lecaniuin

pits,

lH(i.

planting of

pruning the
seedlings, nursery for
-

1

_ - .

size to plant

spraying calendar for..
stocks
thinning fruit of the

x!4

113
124
180

112.113

Peach Twig-borer

131

Pig, points of the.

305
1H2

Pig, 7'he

Peach-yellows
Peach Yellows and Peach Posette'ZQh

Peanuts:
Uses

Their Culture

134
81

by

apple-fruit

black rot..

by apple-twig blight
by

leaf -spot

„

blight

clay loam for
Pear Culture for Profit
Pear, diseases of
flre-blightof

heading back the

178
180
^...176
180
1 13
1 36
180
.180
124
,

insects injurious to—
apple-tree tent-caterpillar ...109
cigar-case bearer
.173

codling-moth
green fruit worms
pear-leaf blister
pear-slug
pistol-case bearer
plum-c urculio

143
136
46
19a

how23
45
_

..161

273
259
L'Sl

4'j6
Pigeon Keeper Practical
4.M6
Pigeon Queries
Pigeons, carrying disease to pouly

_

406
1 36
339

try

Pineapple Growing

aiid
81

attaclced

Pear,

remedied
Physics of Agriculture
Pickle-worm..
Picklock wools, defined

171

173
179
197
.173
183
158

232
233
415
H^5
279
84
324
205
319
438

Perennial crops

191

Peach, leaf-curl of

y

203

PaigeJ. B.

fruit-spot

to-

Peacock Lawrence K.
Peanut Plant, The

P
Packard, A.S.
Packers, demands

insects injurious

black peach-aphis

in foodstuffs, de-

fined

Peach, heavy sandy loam for

Pink-eye....

Pin
Pip

worms
in

351 356
,

fowls

432
173
446

Pistol-case bearer
Pitch of roof, defined
Placenta, retention of

3(i9

Plant Breeding

109

Pla?tt Culture, Principles (?/, ..136
Plant -feeding, retarded by low
temperature..
19
Plant food, abundance necessary. 7
early availability
8
elements of
6
potential and available
7
Plant tissue, building of.
7
Planting, of timber
183:
preparation of seed for.
76
table for field crops and grasses 78
table, for fruits
120

the orchard
l 2H
Plant-lice, apple-leaf
liir
scale insects
ASGetseq^
attacking cotton
154
sinuate pear-tree borer
179
hop
155
low heads for the
1 33
Plants and General Horticulpruning the
123
ture, Handbook of.
136
seedlings, nursery for
113
Plants, number to acre
120
stocks, where obtained
112
propagation of
113
thiiming fruit of the
Plants, The Propagation of.
131
136
when injured by cultivation. ..129 Plastering, materials for
448
Peas, Canada, as orchard greenPleurisy
329
manure..
112
Plowing, deep, to increase watercow, as orchard green-manure. 113
holding capacity
14
cow, culture
52
for corn
BO
field
58
for potatoes..
88
for trucking
92
to conserve moisture
15
insects injurious toto ventilate soil
is
destructive gieen ppa-louse..l58
Plum, attacked by peach-yellows 182
Nuttairs blister-beetle
1 58
by shot-hole fungus
1 fi4
variegated cutworm
156
Plum, diseases of
18-1
woolly *ear
157
heading back the
_.,]34
Peas-and-oats for soiling
64
heavy soil for
112
for dry forage
insects injurious to
Pea-weevil
105
bud worms, see bud moth
174
and names refer to publications on <ii/ii< •.uliural topics.

red-headed flea-beetle

_

m

—

—

—

IXDEX
Plum, insects injurious to —
uase-bearers
173
fruit-tree bark-beetle
181
green fruit worms
172
plum-curculio (" Little Turk')lS3
scale insects
186 etseq
113
Marianna stocks for
peach stocks for
113, 113
185
pockets, fruit disease of
1-4
pruning the
...ISi
ripe fiiiit rot of
183
scab
113
seedlings, nursery for
183
spraying calendar for
-184
yellows of 136
Plums and Plum Culture

Plumb, C.S.,..
80,403
Plymouth Rock crosses for capon435
413
436
338

iziug

fowls

Plyinouth Rock^ The

_

Pneumonia

251

Points of beef cattle
dairy cattle,
the horse ,
the pig-the sheep

256
-.-

-257

259
259

141
Poisoned baits
141
-Poison fixative
from
sorghum
63
Poisoning
Poisonous Plants in the United
81
States, Principal.
Poisonous Plants of the South .. 81
81
Poisonous Plants, Thirty
Poland-China, cross with Berk-

shire--

--235
223
- 93

-

swine --Pole beans
Polish crosses, undesirable for
425
caponizing
415
Polish fowls
212
Polled Durham, cattle-

Popcorn

106

-

Poplar borer
Potato Culture...
Potato Culture, A
Potato Diseases...

200
109
108

B Cof

205

Potato, insects injurious to
Colorado potato-beetle

-163
163

flea-beetle

stalk-borer
striped blister-beetle -

wireworms

. _

Potato Scab
Potato scab
Potatoes for Profit
Potatoes, Irish, culture
sprouting in storagesweet, propagation and
Poularde, term defined
Poultices for animals

161

162
- - 145
46
163
109
61, 88
90
culture 90
435, 429

303

Poultry Appliances and Handi-436
437

craft....

Poultry Architecture
Poultry Book, Revised
plete

-

Com-

Poultry Culture
Poultry Culture, Practical
Poultry Keeper, Profitable
Poultry, Profits in

437
437
437
437
436

Italicized titles

495

Poultry Raisins; Five Hundred
Questions and Ansivers in.AZl
PouJtrv Raisinz on the Farm ..437
Poultry Record Book, Money inA'M
Poultry, The Illustrated Book
of.

Poultry, breeds of

436

—

chickeus

ducks
geese
turkejs
caponizing
breeds for
care of birds after operation
cockerels, operation on
instruments and their use
preparatory care
pullets, operation on
causes of failure with

—

410
415
415
416

435
430
436
425
426
429
405
cleanliness essential for..,. 409, 410
cold drafts on
407
Poultry, diseases of
apoplexy
.432
asthenia ("going light")
433
blackhead intui'keys
433
434
bumble foot canker
433
" cholera "
433
433
constipation
consumption
431
434
corns
432
ci'op diseases
diarrhea, ordinary
432
favus
433
-433
gapes
indigestion
.433
434
lameness
pip
433

remedies, administration of. .431

roup
scabby legs

431
-..433
433
408

---

worms
exercise essential
feeding

—

in

summer...

.424

methodical practice in
of brooder chicks
of laying hens, food for- .419,
quantity for each fowl
house construction

—

allowable latitude in.
brooder attachment,

434
422
423
424
416

house

with

418

confined fowls, double house
and sheds for
420
confined fowls, house and
yards for417
construction for comfort
417
fattening house
423
heavy fowls, roost for
418
lathing and plastering
417
roomy quarters, necessity for 417
scratching shed
417
incubators and brooders

Poultry,

lice,

remedy

406
overfeeding of
quarantining of purchased fowls406
sick fowls, time wasted on
407
space required for
-406
turkeys, geese, and ducks, notes

on

423
422
421

434

--

warmth as an egg-producer
Powdery mildew of grape

408

195
135

Powell, E, C.
Powell, E. P.

135

Powers, Stephen
Prairie

soil,

280'

humus content

of

3f>

.22*.*
Prepotency, defined
Prickly heat...
333
Primary union, healing by
360
Prime steers, characteristics of ..249
.

market demands

in

.253

-

Principles of Agriculture

45

Prize Gardening

109

Prolapsus of the vagina..
37&
Propagation and planting table
for fruits

..120
.112
241

Propagation of fruits
Protein in foodstuffs . . -

Pruning Book, The

13&
122

Pnining, general method of
object of

121

of budded seedlings
old orchards --season for
the apple---

the blackberry
the cherry
the currant
the gooseberry
the grape
the orange
the peach
the pear - - the plum
the quince
the raspberry -

114
132
121
133

126

-

124
127
127

125
127
-

124

-

123
124
127
126
114

-

to produce low heading
Publications, government agricultural, how to obtain
1
on agricultural topics, see Bibliographies.
Puddling, defined
14
prevented by humus
18

prevented by underdrainage
prevented by vegetation
made poulardes
Pulse crops, for tnicking

... 17

Pullets,

Pulse, in diagnosis
Pumpkins, as field crop
for trucking

Pure bred animals, breeding of
Putnam's scale
Pyaemia
Pyrethrum powder

—

broilers, marketing
broilers, profits in raising
brooder chicks, care of-

40&
406

for

overcrowding of

33
429

92
..298

62
96
..227
188
341
143

o
Quarantining of purchased fowls 406
Quartercracks --377
Quick, E. E.
436
Quicksand, increasing cost of til-

eggs, feeding for
410
egg supply,- for incubators
4l«
ing
hints on use
419
Quifnoy's New
and namen refer to publications on agricultural topics.

Bee Keeping

42
281

PRACTICAL FARMIXG AND GARDEXIXG

496

Quince, attacked by apple rust. .-176
178, 185
by black rot ,.
1T6
by leaf-blight

by pear-blight ._
by shot-hole fungus
Quince Culture

180
184

H6
180, 186

-Quince, fruit-spot of

attacked by plum-curculio

183

180,186

leaf-spot of.

127
176,186
.-.
rust
186 (dseq
scale insects of
136
_
Quinn P. T.
Quotations, cattle market, how to
-277
interpret

pruning the

^

R
381
Rabbit Keeper, Practical
344
Rabies
99
Radishes
cabbage flea-beetle, injurious to 160
Rafters,' length of, to compute.,. 446
220
Rambouillet Merino
261-267
Ram, mutton, selection of

453
Rams, hydraulic _-.
393
Range cattle, feeding of
Rankin, David, farm operations
of (financial statement)

on range cattle feeding
Rankin^ James
Rape, bloating from..
culture for soihng.
Raspberry, thinning fruit of

anthracnose

396
293
436
64
64
131

pruning the

196
196
126

scale

191

insects

and diseases of the

Rations, compounding of

243
daily, German standards for... 246
Reaumur thermometer scale
450
Rectal injections
302
Rectum, medication per
302
413
Red Cap fowls

Red Clover Seed

81
.158
215
175

Red-headed

Red Polled
Red spider

flea-beetle
cattle

Refrigeration and Cold Storage
..279
Registry, no criterion of excellence
233

Remsen, IraJ.
46
Renovating old orchards
ia2
Reproductive organs, diseases of
the
366
Respirations, in diagnosis
298
Respiratory organs, examination
of, in disease
.325
Reversion, defined
2;32
Reynolds^ M. H.
384
Rheumatism
335
Rheumatismal pleurisy
329
Rhode Island Red fowls...
.414
Rhubarb
100

Rhubarb Culture
Rhubarb Culture, The New
Rice-weevil
Ridged culture

Ring-bone

Ring worm of cattle

109
109
165
16
375
353

Italicized titles

Ripe-rot of plum
of apple

184
...178

Roads and road making.
Roadster, selection of

42
257
383
Ro Serge, David
47
Roberts, I. P.
108
Robinson^ Barnes and
JO
Roller, use of
Rolling, effect on soil ventilation. 18
HI
Rolling land, for orchard...
446
Roof, span and pitch of
.446
shingles for
281
Root, A. J
281
Root and Finley
Root crops, annual, for trucking. 96

artichokes
as stock food
beets
carrots

62
58
59
00
279

- . -

Root Crops for Stock...
Root crops, kohlrabi

61

perennial, for trucking...
potatoes.

99

rutabagas

01
01

turnips

60

See also Tuber and Bulb Crops.
Root development, enlarged by

uuderdrainage

16, 17,

Root grafting

36

116
..--381
146
17
178
...163

Root, L. C.

Root-louse, corn
Root penetration, depth of
Root-rot of apple
of beets
41
Roots, obstruction in tile.
19
office in ventilating soil
of fruit trees, care in handling. 128
33
physical effect on soil
192
Root-worm of grape
corn.
144, 145
452
Ropes, strength of

Rose-chafer
Rose Culture, Secrets of

Rose scale
Rose, The
Rotation of crops
best time for manure in
factor in insect control

1 94
136
...191
136

26, 29,

for flax-sick soil

58
84

gardening

in

made

profitable

30
50
137

by animal pro-

duction

178

Rouen ducks

415

Roughage, evils of sale from farm '^9
importance of in beef-making 287
Rough lands, Io'js of heat f rom. 30
Round-headed apple-tree borer ,.160
.

Roundworms
Roup,

fowls
Rumen, overloading of
Rumpless fowls
in

318
280
380

A

176
1 62

186,176

351, 354, 356
_431

310

156
98
64
156

61,
57,

S
Saddle Horse, The

279
219
102
305
Salivation
Salmon, D. E.
436
98
Salsify
Sal^bushes,cultu^e for dry forage 68
291, 295
Salt, for steers

Saddle horses, breeds of
Salad crops, for trucking

remedied by underdrainage
37
importance of
7
Sandcracks
377
Sanders, A. H.
280
Sanders, J. H.
279
Sanders, William
304
Sanderson, E. Dwight
204
Sand, fine, waterholding capacity 13
Salts, excess of,

soluble,

for masonry
for plastering

Sandy roads, how improved
San Jose scale

186,

447
448
45
167
205

San Jose Scale
San Jose Scale, Experiments
with Insecticides for the
bush fruits

Saw-fly, attacking

303
...196

currant
195
grape-vine
194
Saw-toothed grain-beetle
165
433
Scabby legs in fowls
Scab of the apple
177
of the cherry
183
of the plum
...183
of potatoes..
88, 163
of sheep
_
355
Scale insects
.186, 201
Scheele's green
140
Schreiner, S. C. C.
280
Scientific fanning, David Rankin

on

226
163
J 78
195
185
163
\Wt
185

Rot, bacterial, of onions
black, apple-fruit
of grape
of quince
brown, of cabbage, etc
of peach
ripe, of plum
of apple

Rupture
Rushworth, William

Russell, H. L
Rust of apple
of asparagus
of quince
of wheat
Rutabagas, culture
Rye, culture of
smut of

293

Scions, cutting

Scott and
Scours
Scratches

and storing

117

Morton

48
314
334
Scurfy scale
.190
Seed-bed, early preparation of... 20
Seed, breeding and selection of,, 74
corn, selection of
76
development, drain on vitality .130
for lawns
107
Seed, Good,^ The Farmer''s Interest in...
80

Seed Growing,
ing and

Farm

Gardeii-

home-grown
improvement and modification

Seed,

of

416
mixtures for meadows...
Rumsey, Hopkins and
304
for pastures
and names refer to piiblicntiouH on agr icultiiral topics.

80
74

..., 74

70
73

IXDEX
Seed, potatoes, cutting
preparation for planting
*'

89
76
76
76

running-out" of

seleotion, requisitesin

Seedlings, care of before and after

budding
growing of

114
11«, 113
114
leaf-blight of
203
Selby, A.
Selection in breediog, rules for... 237
Semi-arid climates, pasture seed

D

mixtures for
Sempers^ Frank IV...

72
48

341
Septicaemia
Septiccemia, Apoplectiform^ in
436
Chickens
SezvmU, Edivard
383

Shade

trees, insects injurious

to—

bagworm

-

brown-tailed moth
canker- worms

canker-worms,

fall

199
199
1 72

and

200
spring
cecropia, attacking walimt...201
200
cottouwood borer __
.201
cottony maple scale
200
elm leaf-beetle
201
elm scale

fall

webworm

170
199
198
.202

forest tent-caterpillar

gipsy

moth

oyster-shell scale

poplar borer
pruning of..

200
__.121

scale insects, see also. - 186
walnut scale

white-marked

ei «eff

202
tussock-moth .197

Shade TreeSy Three Insect Enemies of.

206

Shaler.N.S.

47

*

'Sharp-shooters," attacking cot-

ton

154

ShaWy Thomas
Shearing of sheep
Sheep, breeds of

47,80, 81, 82,279

275

-.-

222
272
and, their fleeces
condition of wool iu disease
299
continuous care of, requisite.. .270
Sheep.Dtseasesof
383
Sheep, diseases of
343
anthrax
359
bot-flies
catarrh, gastro-intestinal
308
cerebro-spinal meningitis
332
gastro-ententis
313
_
indigestion
308
318
jaundice
licking disease
306
340
lockjaw
304
mouth, inflammation of
parasites
354, 359
peritonitis
319

—

reproductive organs, diseases
366
3d2

of..
retention of uriue

stomach and

intestines,

flammation of
stomatitis

tympanitis

wounds

in-

313
304
309, 310
360
Italicl^.ed titles

Sheep Feeding
Sheep, Foot Rot of
Sheep, how drenched

49r
280
381
301

Sheep Industry. History and
Present Condition of the
281
Sheep, manure of
mutton, characteristies of

31

259
normal temperature in
299
points of
2o9
pulse of, how taken
298
rape for
64
-...384
Sheep Scab
Sheep-shearing
275
Sheep, silage for
389
Sheep, The
280
Sheep, The Domestic
280
Sheep, ticks infesting
35
turnips for
_
60
washing of, injurious
274
well-bred, most profltable for

mutton

_

261

square, to
of
stave

Silo,

compute capacity
449'

395
stave, to find staves required for 44ti

stone
wall of

393-

392
403

and

Silos
Silage
Silos, Ensilage, and Silage
Sinuate pear-tree borer

and dam, influence

Sire

403^

179

of,

breeding
Sires,

management

in
231
.237
.364

of.

"Sit-fasts"

29^

Skin, condition of, in disease

Slingerland, M. V
..206Slippery onions
.163
Sloughs, drainage of
37
Slug, of pear..
17^
Small Fruit Culturist.
136
Small fruits and vines, diseases of 192
.

insects injurious to

-.19iJ

Shingles required for roof
446
Shippers of prime steers, demauds of
352
Shi re, English, draft breed
216
Shocking corn for dry forage
66
Shorthorn Cattle
280

Smith, F.
Smith, J. B
Smith, W. G

Sliorthorn cattle
cross with Galloway
Shorthorns, as feeders
Shot-hole fungus of plum

Snyder, Harry...
^^6, 280'
Sod-bound condition...
69, 71
Sodding, for lawns
107
Soil, aerated by underdrainage... 35-

209
235
255
184
Shoulder slip
365
lameness
_.
373
Shredding corn for dry forage. . . 67

Shropshire sheep
Sidebones in the horse
Side grafting
Siding, clapboards for
Silage,

A Book on

Silage, as

a bowel regulator

beet-pulp
for horses
for sheep
for steers
for swine

mixed
rations for dairy cows
for the
best form of
bottom of

brick

filling

the

specifications for

and names refer

to

amendm ents

35

capillary capacity increased

by

humus

18
20

elements removed by various
crops..
24
fertility, determining factors .,
7
maintained by stock
225

388
389
388
389
401
387
400
392
392
393

392
394
392
393

rectangular wooden
sorghum for the
soy beans for the

155-

145

color of

401

location of
material for

for

376
117
446
403
386

building, general considerations
in
390
capacity of
390,391
clover for the
400
corn for the..
399
cow-peas for the
400
cylindrical, to compute capacity of
448
economies effected by means
of
385

foundation of
grout

Smuts of grain, general treatment
Snapping-beetles

221

401

Silo, alfalfa

.384
203
....203

3'.t,s

400
400
396

flax-sick

58
for gardening and trucking
83
&
forms of nitrogen in
inoculation of
52
may be too open
18
moisture, effect of humus on.. 27
effect of underdrainage on... 3&
mulch, to check evaporation. 14, 15
native prairie
26
origin of
5
particles, size of
21
porosity due to humus
18
preparation of, for lawns
10&
preparation of, for orchard
128

temperature

19^

ventilation of

warmed by agency of humus
warmed by undei drainage

18
21,

29
36

water, an element of fertility.. 11
water, conservation of
14
w^aterlogged
11
Soiling crops
_ 62
Soiling Crops and the Silo
81
Soils, alkaline,

macaroni wheat on 55

salt-bushes for
68
capacity for capillary water... 12

advantage of humus in
28
for orchards.
HI
liming of
35
physical defects in, how remedied
fine,

publications on agr iculttiral topicf.

^

—

1
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498

pore space in
22
waterholdin g capacity increased
by underdrainage
V*
Sola beaos, see Soy Beans.
Solanaceous crops, for trucking--104
Sore mouth, in various animals. .303
Sore necks
_
_
363
Sore throat in horses and swine
Soils,

Sorghum as

325, 326
81

a Forage Plant

Sorghum, culture
for the silo

63. 67

400
63

..,.

poisoning

Sorghum Syrup Manufacture., 81
Southdown sheep
220
Southern corn-root-worm
145
South slope, advantage of
20
Soy Bean The
81
^

Soy

beans, benefit to crops fol-

lowing

\... 51

culture -for the silo
ground, for feed
Span of roof, defined

Sparrows, carrying
poultry

52, 65,

disease

silage for

summer feeding

to

Sterility

Stevenson, J.
feeding.

grape
peach
pear.-

plum
quince.

Spraying of Plan ts

205
1 32
132

Spraying old orchards.
proper method of
utihty of, in orchard

131

Spring-beetles

Spring canker-worms
Spring wheat, culture
plowing for corn
Square-necked grain-beetle

Squash

172,

1 45
200
54
50
165
96

...163

—

SouUiern coru-voot-worm
squash-bug

145
160

squash-vine borer
striped cucumber-beetle

161

wilt diseases of

160
163

Stable Guide, The A?ne?-ican
Gentlemen's
279
Stack, hay in, to estimate
449
Stalk-borer, larger corn
146
potato

out"

145. 151

Stallion for breeding, selection <)r257
to cold
soil
20

Stand of grain, poor, due

289
279
47, 135, 280
279
378
156
279

Stock farming, kinds distinguished
227
Stock feedingbalanced rations, compounding
243
255
..387
chemistry of
239
283
close housing not desirable
Corn Belt facilities for beef- - 283
making
corn, marketing in form of

of

breeds of steers for feeding
cattle, silage for.

283,289,293

digestibility, importance of
242
digestible nutrients per pound
of various feeding-stuffs
244
(table)
digestion and growth
242
early feeding for best beef
285
energy, heat, and fat, foodsources of
24
feeding tables, how to use
247
fertilizing constituents of various foodstuffs (table)
244

flesh-forming foods
241
foodstuffs, composition of
240
choice of
240
full feed, caution in approaching
201
future of
239
German feeding standards
246
bogs, following steers
1.291
horses, silage for
388
manurial values of various feeding-stuffs
_ 244
marbled flesh, feeding for
285
native cattle feeding, J. P. Stevenson on
289
^'overdone" cattle, cause of condition
288
range cattle reeding,David Ran-

on

2!t3

rate of gain in hogs
rate of gain in steers
rations, daily, German
ards for

Italicized titles aiid

names

294
shredded fodder for steers
386
silage, feeding of
steers, age and condition of, for

of,

Stock.

see Judging of Live
•

advantages of. .31, 225, 283
Stocks for budding or grafting,
112
growing of
Stomach, function in digestive
raising,

243
312
354

process

inflammation of

worms

Stockers, see Feeders.

kin,

291,295
389

salting of steers
sbeep, silage for

judging

on native cattle

Stinking smut of wheat

1 I'll

Stalk-worm, tobacco...

P.,

Stewart, Elliott W.
Stewart, Henry
Stewart, Robert

beef
66
185
195
180
:...178
183
185
1

cherry

388
291
294
1 96
367

of

winter feeding of
Stem-borers, currant

Stock Breeding.

—

of fruits
the apple

of
insects injurious to

255
feeding
steers on full feedatl2months.285
..388
steers, silage for
.291
summer feeding
;^9
swine, silage for
294
winter feeding
timber
133
by
Stock, injury to

291,295

salt for

"Stifle

colic.

downy mildew

251

—

reasons for fattening

51
446

Spooner, Youatt and
279
Sprains
365,374
SiJraying, arsenical poisons for ..140
the
the
the
the
the
the

Stock feeding, rations fed by L.
287
H. Kerrick
287
roughage, importance of

silos

68
400

406
316
Spasms of diaphragm
299, 323
Spavin
379
Speltz, not the same as emmer. . . 57
Spider, red
175
Spinal cord, inflammation of
333
Splints in the horse
374

Spasmodic

395
.383
255
291
followed by hogs
growing, feeding of
285, 289
289
native, feeding of
on full feed at twelve months. -285
249
prime, characteristics of

Stave

Steele, J. I/.
Steers, breeds of, for feeding

291

Stomatitis
Stone, Liviftgston

-.303
2M1

Stone silos
393
Stored grains and seeds, insects
injurious to
164
Storer, F. H.
45
Strangles
338
Straw'berry crown-borer
197
Strawberry Culture, A
C of.A'^^
Strawberry Culturist.
...136
Strawberry, insects and diseases
196
of the
Straw, evil of burning.
29
Striped blister-beetle
.162
cucumber-beetle
1 60

B

Strong,

IV. C.

.,.134

Stupidity, symptom of disease.. .300
Subsoiling, to increase waterholding capacity...
14
to ventilate soil
18
Succulent foods, causing bloating 309
Suck-fiy, tobacco

153

Suffolk Punchy draft breed
217
Sugar Beet, Economic Entomology of the
203
Sugar-beet machinery, for planting soy beans
52
Sugar beels. culture
60
Sugar Beet Seed^ Stiecticn in

Growing
Sugar Beet, The
Siigar-bi-'et

webworm

81
81
l.V.t

Sugar Jndustrv, American
Sultan fowls___:.

81

415

Sunlight, agency in plant growth
Surface water, removal by drain-

Surz'ival of the Unlike
Swedish turnips, see Rutabagas.

Sweet Potato Culture
Sweet Pot a toes

6

1

36

110
1

1

Swellings,symptomatic of disease 300
S wi ne, breeds of
223

291, 295

diseases of
catarrh and sore throat
catarrh, gastro-intestinal
on agricultural topics.

stand-

refer to ptihlicalioirs

24G

326
308

^

INDEX
Swine, diseases of -

Tillage, to conserve

gastro-enterilis

hoK cholera

'^13

348
hydrophobia
344
indigestion
308
loclc]aw
340
lumpy jaw
350
mouth, intlammation of
304
parasites
356
peritonitis
319
reproductive organs, diseases
of
366
stomach and intestines, inflammation of
313
, _

stomatitis

.304
348

swine plague

wounds
Swine Husbandry

3(i0

281

Swine, judging of
258
normal pulse in
298
normal temperature in...
299
Swine Plague and Hog Cholera^

Serum Treatment of

3*^4

Swine, points of
rape for

-..3o9
64
silage for
,389
Symbiosis, defined
9
342
Symptomatic anthrax
Syringe, fountain, use for animals...
...302
Syrphus-flies, beneficial
1 38

Taft, L.

R

135
275
325
354
369
305
305

108, 109,

in fleeces

Tam worth

swine.

Tapeworms
Teats, sore, scabby
Teeth, uneven
Teething, in horses
Temperature as affecting

fertil-

19
299

ity

in diagnosis
of soil, affected

by underdrain-

109

S.

Thoracic breathing, defined
299
Thorn-headed worm
356
Thoroughbred, English
219
''Throwing back,^' or re version,. 232
*'

Thumps,''' breathing in
299
distinguished from palpitation 333

Ticks on sheep
Tile drainage, what it does
Tiling, cost'of
method of
Tillage, implements for..

for orchards
to aerate soil

temperature
Timber and its Diseases
Timber on the farm, care of

—

355
35
41

40
14
129
18

Italicized titles

14

Tuberculosis, Legislation with

~

153
82
153
152
1 63
153
1 53

worm

potato flea-beetle
tobacco bud- worm

tobacco flea-beetle
tobacco stalk-worm
tobacco suck-fly
Tobacco Leaf

151

153

82
83

TobacOy Methods of Curing
Tobacco Soils
Tomatoes, culture
Insects injurious to

83
104

_

—

corn ear-worm
potato flea-beetle

147
1 62

:

striped blister-beetle

1 62

varieties

Health

384

Regard to Bovine
Tumors
Turf^ Handbook of the

UO

perature

soil

tem-

-

20
415

85
Transplanting, directions for
115
of budded trees
Trap-lanterns or Moth-catchers 206
175
Tree-hopper, buffalo

Tree Planting^ Practical

136

Tree, standing, to estimate volume of
445
445
to estimate height of
120
Trees, number to acre
Trees of the Northern United

States

wounds

136
120
125

in

forms for the grape
Trocar and cannula, use for bloating
309, 310
danger in use on sheep
311
Trellis,

218
American _
Trotting Horse, Trainiiig the, _279
Trout, Domesticated : How to

Trotter,

Breed and Grow

N

281

Trowbridge, J.
134
Trucking annual root crops for 96

—

cole crops for
_ _
corn for
_
perennial root crops for

101

106
99
pulse crops for
93
salad crops for
.103
soil for
83
solan aceous crops for
104
tuber and bulb crops for
88
vine crops for
94
Tuber and bulb crops, see also

Root Crops.
Tubercuhn, inoculation with
347
Tuberculin Test, The
....384
346

and

and names refer

the Tubercu384

to

384
.365
379
107

Turf, transplanting of

Turkeys and ifow

to

Groiv

Them

437
433
437

Turkeys, black-head in
Turkeys, B'ack-Head of...
Turkeys, see also Poultry.
notes on care of.
young, easily raised
Turnip, brown rot of the

434
434
163

culture
Turnips, for sheep
for trucking

61

60
97

cabbage flea-beetle injurious to. 160
Turnips, Swedish, see Rutabagas.
Tussock-moth, white-marked
97
Twelve-spotted asparagus beetle. 157
]

Twig-borer, apple
Twine, for tying fleeces

169, 193

376
308
237

Tympanitis
Type and breed distinguished

U

105

Tomato Growing
Topography, affecting

Tuberculosis
Tuberculosis
lin Test

Relation to Ani-

136
132
of ..445

cigarette beetle

horn

iji

mal Industry and Public

Tobacco bud -worm
Tobacco Culture
Tobacco, insects injurious to

Tuberculosis

22
20

round, to compute volume
compute boardsquare, to
445
measure contents of
Timothy and clover in rotations. 26

Trees,

36
age
Tent-caterpillar, apple-tree
169
forest
199
Teosinte, for soiling
65
Terry, T. B.
108, 136, 279
.-.
340
Tetanus
Texas itch in horses
352
Texture of soil, improved by lime 35
Thermometer scales
450
Thinning of fruit on trees
130
133
of timber
Thomas and Wood
134

Thompson, Fred

moisture

remedy physical defects

Tilth, affecting

Toulouse geese

T
Tags

to

499

Udder, congestion and inflammation of

Ulcers in

368
303 et seq

-

mouth

Underdrainage, object and method
of
_
cost of tiling in..
for alkali spots
to conserve moisture
to remedy physical defects
to ventilate soil

when

35
41
9,

beneficial

Up-grading, defined

37
16
22
19
37

.2:34

IJrinary organs, diseases of the_320
Uinnation, frequent
321
Urine, examination of
320
retention of
323
Urticaria
334

V
Vagina, inflammation of
prolapsus of

Van Ornam _-_
Van Slyke, L. L

...367
370
109

46
236
] 56
384

Variation, law of

Variegated cutworm

Vaughan and Strangeway
Vegetable Garden ing

UO

Vegetable Gardening, Principles of.
110
Vegetable garden and trucking
crops, cultural directions for. 83
110

Vegetable Garden, The
Vegetable matter, see Humus.

.

Vegetables, Open-Air
109
Vegetables Under Glass
...110
Vegetation, sickly, what it indicates.
11, 18
Veneer grafting
116
Ventilation of poultry houses
407
of soil
18,19,28, 35
Vetch, as orchard cover crop
129
hairy, culture for dry forage... 68

publications on agr•icultural topics.
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500
Veterifiary

Anatomy

Veterinary Hygie7te.

384

A Manual

of.

--- 79
Weeds, poisonous
seeding and sprouting peren- ^

nials...

;J84

Veterinary Materia Medica and
384
Therapeutics
384
Veterinary Medicine
Veterinary Medicine and Surgery^ Clin ical

384

Veterinary Physiology, A Man-..3&4
ual of
Veterinary Therapeutics and

Pharmaco logy

384

How to Handle

Vicious Horses,

and Educate..

279
224
94
78
317
47

Victoria swine
"Vine crops, for trucking
Vitriol, blue, to kill

weeds

Volvulus of tlie intestines
Voorhees, E, B

bean
granary

S

strawberry

Weidenmann,

280

21,36
necessity
Warm
of.
20
Warrington,
46
Washing of sheep, injurious
274
Water, amount required by crops 12
13
capillary, defined
in ixne soils
22
cress
103
free, defined
12
2-10
infoodstuflEs
in soils, kinds of
12
not all available to crops.. ..-.. 13

office in soil

11

Water Supply for Animals

384

Water-holding capacity affected

by size of soil-grains
Waterlogged soil
Watermelon s
Waterpowers

22
11

95
.452
Watersprouts, defined
123
Water-table, defined
12
how to find
37
lowering of, by underdrainage. 16
Watson, George C.
436
Watigh,
135, 130
Wax, for grafting
_
119
Webb, fames
Vh\

F.A

145, 151

170
159
sugar-beet
159
Weeds and
to Kill Them .. 82
Weeds and their eradication
77
Weeds, annuals
77
to Eradicate Them S3
Weeds,
Weeds, Legislation Against
83
fall,

garden

How

How

Juau-i-'.ed titlen

meadows
Woll,F. W...

69-

of

40a
36&
39&
133

Womb, inflammation of
Wooden silos
Wood lot, care of
Wood, Thomas and
Woods,

various, value

of

134

and weight

.-.

44©

Weights and measures
441
circular measures.
decimal numbers for rapid

condition of, as affecting value. 271
299
condition of, in disease
27S
grading of...
industry, outlook for future of-26&
275
marketing of
275
sheep-shearing
275
tags in fleeces
276
ti^t wool-boxes an injury
276twine for tying fleeces
United States wool production 269
value of, as affected by flock
...370
management
washing of sheep injurious to.. 274
wool-growers, ten points for... 277
wool-growing alone unprofit267
able
26^
world's wool production
157
Woolly bear.
167
aphis of the apple
257
Work-horse, selection of
Worms, causing bronchitis in
357
swine
in fowls
.43a
kidney, in swine
357
large round, in horse and mule 351
n svrine
356
353
lung, in cattle
351
pin, in horse and mule
in swine
356
round, in sheep
354
tape, in sheep
354
thorn-headed, in swine
..356
twisted stomach, in sheep
:J54
356'
whip, in swine

troy, or jewelers'

—

441, 442

conversion

measures of

439
442, 443

measures of
weight, measures of
volume, measures of

439
440
440

surface,

legal,

per bushel

451

Weld and Du Hays

279
158

AVestern bean-beetle

Wet

buckwheat in
Wetsoilacold one
Wet spring, followed by dry sumseasons,

21

mer

20,

R

281
121

Winter-kiUing of fruits.

276
Wool-boxes, tight
Wool, breeds of sheep and their. 272:

Weights,

46, 47

27^

Cattle....

Winter Lamb, The

440
440

Weights of various substances
450
tor given volumes

81

of soil
soil in spring,

corn-root
of apple

f.

Weight, apothecaries'
avoirdupois or commercial

202

.,

Warfield, William..
Waring, George E.

97
.134
441
1

201

.279
.280
136

Warming

Webworm,

165
1*J5

rice

135
279
379

Walnut scale
Walsh, f. H.
Wanklyn,f. A.

M

cotton-boll

metric system

Wallace, H.
Wallis- Taylor, A. f.
Walnut, attacked by cecropia

Ware, Lewis

.

length,

Walker, Ernst

Jp
7K
166
60
-165
154
-

1

Mexican
pea

W

Ward,H.

-

seeding perennials
Weevil, cow-pea

384
Winslow, K.
Winter Care of Horses and

17

Whale-oil soap for spraying
142
bran, as fed by L. H, Ker-

Wheat

rick

287

:

Wheat, chinch-bug, injurious
Hessian
late

fly,

sowing

loose

smut

injurious to
of, to

escape

of.

to.. 148
148
fly
148
.156

macaroni

55
rust
156
spring, culture
54
stinking smut of
156
stooling out, yellowing and dying of..
148
winter, culture
53
varieties resistant to Hessian fly 54

vetches with

68
82

Wheat Culture
Wheat Growing, Insect Enemies

of.
204
Wheel-hoe, essential in gardening

85
lie

Whip grafting
worms
White grubs
^
White, foseph f.
White-marked tussock-moth

356
149

34
197
134
"Wide" nutritive ratio, define{i_343
Wilcox^ E.
_
47
Williams, W.
...383
Wilt diseases
163
Wind colic
315
Windmills..
453
Window Flower Garden, Tfie..\Wi

Wickson,

M

11

'ing,

1

Edward f.

L

E

Wounds, Antiseptic Treatment of
384
Wounds, treatment of
361
Wright, Lewis
....436.437
Wyandot te crosses for caponizing 425
fowls

Wyman, W.

-

E.

A
Y

Yellow bear
"Yellow leaf" of grape
Yellow-necked
caterpillar,
apple
Yellows in plums
of
of

to

._3S0

414

382,38a
157
195

of
170
113
182

peach

plum

185

Yorkshire, large, swine

Youatt and Spooner

334
379-

Z

3S1

Wing, Henry H.
and names refer

i

Zebra caterpillar

publications on agr cultural topics.
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