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PREFACE

THE purpose in preparing this elementary treatise on

Poultry Keeping has been to provide a text suitable for use

in rural schools and in graded schools. It is especially

adapted for use in the seventh and eighth grades but with

slight adaptation can be profitably used for high school

work. The need and demand for such a book is becoming
more and more apparent. Each year sees a greater interest

and development in the teaching of Agriculture in elementary

schools. Poultry keeping offers one of the best opportunities

in this line. Pupils are especially interested in things ani-

mate. A small flock of birds may be owned and kept on

the school premises at a very small cost. Poultry is kept

to a greater or less extent on nearly every American farm.

The children especially take an active interest in this branch

of the farm work. An idea of this growing popularity can

be appreciated by noting the increased interest which is

created by the growth of Boys' and Girls' Poultry Clubs and

Poultry Raising Contests. These contests are becoming
more and more a part of many school activities. In some

cases these contests are but local; in others whole counties

have organized and conducted Poultry Raising and Egg
Laying Contests for the young folks. Such activities in the

poultry field have been of great advantage to the whole

agricultural population within the district. As the boys and

girls are interested in poultry keeping when young, so their

interest is bound to be greater and greater in this branch

of agriculture in later years.

The idea in arranging the text material has been to keep
it as elementary as possible, yet cover in a concise, simple

way the essentials in the management of the poultry flock.
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viii PREFACE

All of the practices recommended are planned and described

especially for the small flock. In many cases, suggestions

or references have been made covering the application of

these same principles to large flock management. An effort

has been made to keep the material general in nature so

that it will apply to all sections of the United States and

Canada. Following each chapter laboratory exercises have

been introduced. If these are followed out in the home or

school flock or through trips of inspection to nearby poultry

flocks as recommended, they will help materially to fix in

mind the lessons of the text and will enthuse interest in the

course. Thought questions have been placed at the end of

each chapter to aid in reviewing the text material. They
also emphasize and call special attention to the leading and

more important points covered. A list of reference bulletins

have been placed at the end of most chapters. These publi-

cations are known as Farmers' Bulletins, and can be secured

by addressing the Secretary of Agriculture, Washington,
D. C. The school library should contain a complete list of

these bulletins, and the pupil should be induced to secure

them for his home library. The study of these references in

connection with the text will aid in giving a much broader

and more detailed conception of many of the problems.

Special acknowledgment is due a number of persons for

help in the preparation of parts of the text. Mrs. Harry R.

Lewis has materially aided in the completion of the work

by correcting manuscript and proof. And to others, in-

cluding poultrymen, teachers and farmers, whose names do

not appear, the author wishes to express his appreciation

and indebtedness for encouragement and help given. Pho-

tographs have been secured from a number of poultrymen
and farmers and from a number of Experiment Stations;

credit is given where they appear. All photographs not

especially credited have been taken by the author. L. P.

Graham is here given credit for a number of photographs
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besides those on which his name appears, the removal of

the artist's name having been necessary for uniformity of

engraving.

The text embodies the modern teachings and practices

prevailing at our leading Experiment Stations and on suc-

cessful poultry farms. These facts have been specially con-

densed and made to apply to small flock management.
Incorporated in the text are the results of findings from recent

investigations in poultry management at our Agricultural

Experiment Stations. The poultry departments of Cornell

University, of the New Jersey Agricultural College, of the

Connecticut Agricultural College, of Perdue University and
of the Massachusetts Agricultural College have published
valuable data from experimental findings, facts from which

have been used in the text.

It is hoped that the text will meet the needs of rural and

graded schools and that the pupils will find in it the infor-

mation necessary to successfully manage the home flock and
that the amateur poultry keeper will find in it elementary
information pertaining to poultry keeping which is funda-

mental to success.

The author will be pleased to receive suggestions and cor-

rections.

HARRY R. LEWIS.
NEW BRUNSWICK, N. J., January, 1915.
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POULTRY KEEPING

INTRODUCTION

INSTRUCTION IN POULTRY HUSBANDRY

Demand for Instruction in Poultry Culture. The past five

years have witnessed an immense advance in the popularity

of poultry raising. This growing popularity is commercial as

well as educational, and has been manifested by an increased

attendance at Agricultural Colleges and by the larger num-
ber of, and greater interest in, poultry organizations for edu-

cational purposes. Within the last year this growing inter-

est has been especially evident in the demand for poultry

instruction in grammar and high schools.

Various causes create this demand, but one of the leading

factors is a growing revival of interest in the problems of

life, a "back to nature" movement, as it were, which is

becoming quite general, and is mpr$ and more evident

among young people. The present lugbi eokf'of , livfeg is in

part responsible for some of the popularity of^eyj**'}* keeping,
A small flock in the back yard or oft 'ttie farm will

1

itfaiehfialty

decrease expenditure for certain foods since poultry and eggs
can be used largely in place of meat (Fig. 1). Products

for the table can be more easily secured with poultry than

any other kind of animal. Another decided advantage in

poultry keeping, which accounts for its growing popularity,

is the fact that a small plant can be readily equipped and

run by the investment of a little money, which is an important
consideration for the average small farmer or back yard

poultryman. A variety of products can be secured from a

small flock. In addition to supplying food for the home

table, commercial poultry products, such as eggs and meat,
can be sold to neighbors or stores, and bring in a considera-

1



2 INTRODUCTION

ble revenue. Beginning in a small way, one can develop

quite an extensive business and arouse a keen interest in

agricultural problems.

Present Status of Poultry Instruction. Poultry instruction

in colleges has advanced rapidly in the last ten years, but

it is only within the last two or three years that elementary

instruction has been seriously considered. The success of

endeavors in this line and the increasing interest of the pupils,

insure progress in the future, and this popularity will result

FIG. 1. The farm lad and the farm flock. The country boy takes naturally
to the care of poultry. This interest is increased and developed by suitable instruc-

tion and guidance in school.

in the general acceptance of poultry husbandry as one of

the prominent branches of agriculture to be taught in our

elementary schools.

In certain sections of the United States remarkable en-

thusiasm has been aroused in poultry farming, and larger

profits secured from the birds through the work in the lower

grades of the schools.

Instruction Should Be Systematic and Progressive. In

order to make the teaching of poultry keeping of any value,

and to hold the student's interest year after year, the work
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of the poultry classes must be steadily progressive, and should

begin in the kindergarten, where, by the use of eggs and

feathers, the students may become acquainted with things

that pertain to animal life. This type of instruction in the

primary grades will foster in the student a craving for and

a deeper interest in poultry husbandry when he takes it up
as a definite study. Such general instruction might be

termed elementary; it should deal only with color, shape,

form, etc. Next should come secondary instruction, so out-

lined as to cover in an elementary way the simple operations

necessary for the care and management of a small flock of

birds. It should give to boys and girls of grammar and high

school age enough of management and business methods to

make them wish for more, and to prepare them for the more

detailed, scientific work which will follow. This is the class

of students which this book is designed to reach. Next should

come collegiate instruction, comprising a short, two-year,

and a regular four-year course, leading to the B.S. degree.

Here should be reviewed the elementary instruction received

in the lower grades. The course should also embrace in

minute detail all of the scientific problems involved. Col-

legiate instruction should prepare a student to better

manage a commercial farm or go into the actual work of

experimenting in and teaching poultry husbandry. It is

becoming more and more popular every year. The results

of the next type of instruction, called extension work, are

far reaching. This is primarily demonstrative in its nature.

It is designed to teach farmers of all ages and varying degrees

of education, the procedures necessary to the successful

operation of their plants. It should demonstrate all of the

new methods and facts, as they are from time to time dis-

covered, and the instruction should be practical, and appli-

cable to their particular line of work (Fig. 2).

The Poultry Schedule. In outlining an elementary course

in poultry husbandry, the aim should be to introduce it
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gradually into the curriculum, without materially reducing

the time allotted to other subjects. In arranging such a

schedule, it is a good plan to devote three recitation hours

I I
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Grammer crn
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a week can be profitably spent in this way. Often the actual

work of caring for the birds on the school grounds and of

building equipment creates so keen an interest that the

students will do considerable good work before and after

school hours. When the subject is being taught in high

schools, at least one, and preferably two, laboratory hours

should be on the schedule. Another procedure that has been

very successful is to combine two or three of the upper classes.

Nature study and poultry can be grouped as one class. This

materially decreases the labor of teaching and stimulates

interest, because all of the students are brought together on

the same plane, studying a subject that is of mutual interest.

In arranging the schedule, it may be possible to include

some other agricultural subject, such as horticulture or school

gardening, allowing three hours a week for poultry, and three

or four, as the case may be, to the correlated subject.

General Advice to the Teachers. The instructor in

agricultural subjects, especially in poultry keeping, is often

poorly trained and inexperienced in poultry husbandry,
and therefore should not set himself or herself up as an

authority on the subject, but rather study with the student

and be a pupil with him. This brings them into closer rela-

tion and inspires a more personal interest on the part of

the student. It is wise to begin with local conditions, and

attempt gradually to improve these, rather than to make
radical suggestions or departures from the methods prevail-

ing in the district. Any radical step of this kind on the

part of the teacher is apt to arouse the antagonism of the

parents, and thus lessen the interest of the student. Work
can be confined to local problems; for example, if the dis-

trict happens to be one where egg production predominates
this phase of the work should be given special consideration.

In some sections market poultry hi the form of broilers and

roasters had better be taken up, because the parent, hence

also the student, is interested in this phase. Often it may
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be well to start with the common breeds characteristic of

the community, even though they be mongrels. By com-

paring them with some pure breed of birds, the student

himself will soon appreciate the good points and advantages
of the latter type, and if he detects this difference himself,

it will be more permanently fixed in his mind. Starting with

the prevailing type, improvement can gradually be brought

about, not only in the school flocks, but the home flocks as

well.

The teacher should encourage the student to begin with

a very few birds, and then to expand the work as the success

of his efforts may warrant. Home practice is the best,

especially for the grammar grades. The student should

secure the consent of his parents to have a small flock of

birds at home, which he may call his own, and with which

he can make a trial of the methods learned in his text-book.

These home flocks, if given the careful attention of the stu-

dent and frequent inspection by the teacher, will serve

as object lessons in the community and keep the parents

interested. Where there is high school instruction, it is

advisable to rear a small flock of birds on or near the high

school grounds. The teacher should point out the problems

involved, without going into scientific explanations, and in

all operations should endeavor to maintain the dignity of

the profession. Careful study of the current literature and

modern text-books on the subject will better qualify

the average teacher to conduct the work satisfactorily, and

will keep him hi touch with fresh developments. An effort

should be made to correlate poultry instruction with general

school work, thus stimulating interest and broadening the

opportunities from a purely educational standpoint. The

writing of short essays on the subject will also materially

strengthen the interest of the student in his work in English.

Mathematics, chemistry, physiology, geography and zoology
should all be correlated as far as possible with poultry studies.
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The attitude of the teacher towards the subject, and the

inclusion of these branches, will do much towards insuring

the success of the work hi the curriculum.

Methods of Instruction. Instruction hi poultry husbandry
should be divided into two groups: first, school work; second,

home work. Schoolroom work should consist of the study
of a complete elementary text-book, frequently supplemented

by lectures, the number and nature of the lectures depending
on the experience of the teacher. The instructor should

begin to collect a library of poultry literature, text-books and
bulletins for reference. Readings should be assigned from

time to time, so that the student may acquire additional

information not contained in his text-book. Reference

reading enables the pupil to become acquainted with the

current publications, and teaches him how to find material

when he wants it. A certain portion of each recitation can

profitably be spent in a general discussion of the results

obtained in the home work, as well as a review of the condi-

tions found on poultry farms that have been visited. These

will be found to materially increase the interest in the work,
and will call the pupil's attention to the practical side of

the study.

Home work should be encouraged, and the student should

be requested to confer with the teacher as to the planning,

equipment, and development of his home plant. In ideal

home work each student should have a small pen of birds,

the care of which should entirely devolve upon himself. He
should be allowed to build a small poultry house and yard,
and to equip these in a thoroughly up-to-date manner. If

he has more than one pen, it may stimulate his interest to

let him do a little experimental work. This may consist

hi a trial comparison between different birds, different

methods of housing, or any other project which will cultivate

his powers of observation. He should make practical appli-

cation of the instruction received in class, in so far as his
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equipment will permit. He should submit monthly written

reports of the work accomplished, feed consumed, chicks

hatched, etc. Interest can best be obtained by offering

small prizes each month to the pupil who makes the best

showing. The teacher should visit the homes of the pupils,

and discuss their work. Sometimes the whole class can

make an inspection trip, visiting a few of the nearby and

best managed poultry plants.

Trips of Inspection. In correlating classroom and home

work, the pupils should be encouraged to become acquainted
with the poultry industry, as carried on in their vicinity,

and this is best accomplished by frequent visits to successful

poultry farms. This type of poultry culture should be studied

and the student taught to observe the difference between the

large specialized poultry plant and the farm flock, the latter

of which is usually being run as aside line to some other branch

of agriculture. The pupil should carefully note the methods

followed, and question the proprietor as to details. These

notes will form a valuable supplement to the text-books in

classroom work. After such inspection trips, reports should

be required, presenting in outline the student's observations

and information acquired. This will not only make the work

more interesting, but will impress the facts on his mind.

In addition, it will train him in the work of writing essays.

BOYS' AND GIRLS' POULTRY CLUBS

Teaching Through Organization. As with all other lines

of effort, whether educational or commercial, organized

effort is necessary to produce large results. This is especially

true in poultry instruction, and the success of student organi-

zations is proven by the present development and popularity

of boys' and girls' poultry clubs (Fig. 3) . Get the students

themselves to organize and choose their own officers and they
will take a more lively interest in the study; furthermore, the

co-operation of the parent is secured, and this is absolutely
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necessary if home work is to be conducted successfully. The

organization of boys and girls makes the parents enthusiastic,

and arouses such an interest in the community that it often

leads to the organization of poultry associations for adults,

both for educational and show purposes. If the pupils can

be led to believe that they are themselves operating the

organization and conducting the study, their zeal will be

more spontaneous than though they are driven to it.

Fia. 3. Poultry show at the consolidated school at Meadowlands, St. Louis
Co., Minn. The animated expression on the faces of the young folks shows their

deep interest in this form of instruction. (Photo by N. E. Chapman.)

Present Development. The poultry club movement,

especially as applied to boys and girls, has been fostered

in the past year by the Federal Government (see Farmers'

Bulletin No. 562 on this subject). Many states have taken

up the work, notably Massachusetts and New Jersey. Other

states, especially in the Middle West, are perfecting plans

to begin immediately. The organization of such clubs is

very simple. The students assemble and elect their officers,

consisting of a President, Vice President, Secretary and

Treasurer. They usually elect the teacher in charge as

adviser. Meetings are held once a week after school hours.
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In addition to the regular business, a part of the time is

devoted to discussion of the work of the different students.

A good plan is to secure some successful poultryman in the

vicinity to address the meeting for from ten to fifteen minutes,
on some simple phase of the management of poultry. It

is wonderful what enthusiasm boys and girls from ten to

sixteen years of age will develop in a study of this kind, if

they are approached in the right manner, and are allowed to

share largely in the responsibility of the work.

FIG. 4. This young man bred and raised this prize-winning Plymouth Rock.
It is needless to say that his interest in poultry raising is unbounded. (Photo by
N. E. Chapman.)

The primary object of the poultry club is threefold.

First, to awaken greater interest by allowing the student

personal oversight. Second, to arouse the interest of the

community. Third, to have some official organization

through which Poultry Raising and Egg Laying Contests can

be conducted (Fig. 4) . The method which has been followed

in New Jersey, and has been very successful, is to organize two

contests, one elementary and one advanced. The elementary
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is known as the Poultry Raising Contest; the pupil who com-

petes sets 25 eggs under each of two hens, hatches the chicks

and rears them to maturity, keeping a record of all the work

performed. The advanced contest consists in the manage-
ment of a certain number of layers for egg production,

usually during a period of one year. As a rule these contests

are conducted as county or township affairs, prize money
being divided accordingly. After the district prizes are

awarded, the winners in each district are carefully gone

over, and the best poultryman for the county chosen. From
one hundred to five hundred dollars prize money is usually

divided in the county. This is generally donated by banks,

newspapers, and by public spirited citizens. 1

The Poultry Departments of the different State Colleges

issue primers for the use of the pupils engaging in these

contests, which, measured by the interest attached to them

and the educational value resulting from them, are well

worth the trouble. The immediate future is sure to see a

rapid development and enlargement of this work.

THE SCHOOL A COMMUNITY CENTER

The teaching of poultry husbandry in grammar and high

schools, the development of student associations, and the

awakening of community interest are bound to make of the

school a true community center, socially, educationally and

commercially. Around such centers, if poultry keeping is

a prominent industry in the community, should grow up
poultry show associations, also egg and dressed poultry
shows. Parent organizations for co-operative buying and

selling will be a natural outcome. Leagues for community

uplift and improvement associations are also possible. The
success of the whole enterprise depends upon the teacher's

zeal hi getting the work started (Fig. 5).

1 See page 347 for circulars and blanks used in conducting such a
contest.
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THE FOUNDATION FOR SUCCESS IN POULTRY KEEPING

Poultry keeping is an occupation which necessitates atten-

tion to small details. Success can be assured only by close

application, as is true of other occupations based upon
natural sciences. Success demands, first of all, a substantial

foundation upon which to develop.
The Four Corner Stones. While many associated factors

are necessary for success in poultry keeping, four requisites

stand out pre-eminently and are often called the four corner

HIGHWAY
FIG. 5. Plan for poultry yards and gardens in connection with the rural

school total area one-half acre.
NOTE. If the area is deep with a narrow frontage on the highway, the yards

and gardens can be placed in the rear of the school building.

stones upon which may be built a successful business. These

are: The poultry keeper himself; the birds; their surround-

ings; their feed.

The poultry keeper, whether he be pupil or commercial

poultryman, must have a natural love for the birds and be

a student of nature. If he makes a study of birds' habits,

he will give the birds better care and more quickly note

any unfavorable conditions, whether in the health of the

flock or in the details of management. He should be indus-
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trious, prompt and regular in his work, and early develop

a definite system. In doing the chores he must exercise

good judgment and common sense. In the daily routine

many problems arise for which he has no precedent, and these

must be solved intelligently and immediately; therefore, a

love of birds and the work of caring for them is fundamental.

The Birds. The poultryman must think of his birds as

machines, which consume raw material, and turn out a

finished product, hi the form of eggs and market poultry.

As with all other manufacturing enterprises, good machines

should be adapted to the purpose secured, whether it be

meat production or egg production. The birds selected

should be healthy, strong, and vigorous, of good size, care-

fully bred and well mated.

Surroundings. The surroundings of the poultry flock con-

stitute then* environment, and two factors are especially

important; these are the houses and yards in which the

birds run. The house may be economically built, but should

be exceedingly dry, well ventilated and sunny. It should

afford plenty of space for the number of chicks kept. The

yards should be extensive, with dry, well-drained, and rather

sandy soil, covered with growing grass, and plenty of shade

from trees or growing plants.

Cleanliness is essential to proper environment, and this

means the frequent removal of the droppings. The litter

should be coarse and abundant, and the poultry house and

all the fixtures should be thoroughly cleaned at least twice

a year.

Feed. The feed must be considered as the raw material

or fuel, which keeps the birds in healthy producing con-

dition. The eggs and the meat are the finished product

resulting from the combustion of this fuel. Digestion is

neither more nor less than a process of burning or combus-
tion. In choosing feed, the definite relation between the

character of the feed and the composition of the product
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SOLID FOUNDATION
MEANS
LARGE
PROFITS

must be borne in mind. Egg production requires one type

of feed, while flesh growth, or meat production, calls for a

different type. Successful feeding means that the rations

given should be abundant in amount, of a suitable character,

and in a form relished by the birds. The feed must be pala-

table, wholesome and

clean, and easily digested

and the mode of feeding

must be conducive to

health. Exercise is largely

determined by the method

of feeding, but plenty of

exercise is necessary for

health (Fig. 6).

Production as Affected

by the Four Corner
Stones. It can be truly

said that these four corner

stones are the controlling

factors in poultry manage-

ment, and that the prod-

uct is limited by minimum

efficiency, even as the

strength of a chain is no greater than its weakest link. Hence,

the combination of these factors is necessary. Capable

poultrymen with good houses and good feed, but with poor

birds, are doomed to failure. The same is true of good

birds with suitable houses and feed, if they are not properly

cared for; and if the poultryman is not interested in his

work, his business will never succeed.

References. United States Farmers' Bulletins: 134, Tree Planting
on Rural School Grounds; 185, Beautifying the Home Grounds; 218,
The School Garden; 562, The Organization of Boys' and Girls' Poultry
Clubs; 586, Collection and Preservation of Plant Material for use in

the Study of Agriculture; 606, Collection and Preservation of Insects

and Other Material for use in the Study of Agriculture.

Fia. 6. The foundation to poultry keeping
and its relation to success. The strpnger the

foundations the greater the profits will be.



PART I

THE BIRDS

CHAPTER I

BIRDS AND BIRD LIFE

THE term " birds" is used to define a group of animals

which are feathered, and warm blooded, and produce eggs.

This class includes all kinds of feathered animals, whether

they live on land, water or trees. Throughout the world

are hundreds of different kinds of birds, representing numer-

ous distinct types, and many of these are useful to man.

Birds and Their Relation to Animal Life. All animals

existing on the earth are classified under the general term,

"Animal Kingdom." This great kingdom is divided and

subdivided until we come to a class or group known as

aves or birds. Animals which belong to this class are known
as true birds. They are all feathered and have four clearly

defined limbs. The hind pair are the legs, which are used

for walking on the ground, or for swimming in the water.

The .front pair of limbs are usually called wings, and are

designed for flight. Birds have no teeth. They have a

heart similar to other animals, and the blood circulates the

same as in man. Their lungs are very highly developed.

The class aves or birds is subdivided into three groups,

which will later be described. Birds are one of the most

highly specialized classes of the animal kingdom. They
differ from other common animals hi their ability to fly and

in the fact that they are covered with feathers.

Aves or Birds. The class aves or birds includes a great

variety of types; among them are the eagle, the ostrich, the

humming bird, and the duck. They not only differ in size,

but vary greatly in habit and mode of life. In structure,

birds closely resemble snakes and reptiles. Since birds are

15
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constructed primarily for flight, they are provided with a light

skeleton, combined with very powerful muscles. The skele-

ton is very compact, and contains a relatively small number

of bones (Fig. 7). The neck is long, and quite movable.

The most characteristic external features of the bird are

the fluffy feathers which cover the whole body, the well

developed wings, and clearly defined tail. The wings propel

the birds when in flight, and the tail is used to steer them in

flight. The mouth of the bird is guarded by a beak in the

case of land birds, and by a bill in the case of water birds. The
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FIG. 7. The skeleton is made up of small bones which are covered with powerful
muscles, giving strength and lightness.

nostrils are located just above the base of the beak. The

ears lie just below the back of the eye, and are covered by
a protective growth of feathers. The breast of the bird is

rather sharp and pointed, acting as a cutter with which to

cleave the air when the bird is in flight. The legs are usually

short and thick, except in the heron and other marsh birds,

in which case they are very long and slender. The feet usually

have four toes; in land and aerial birds they are round,

gently curved, and fitted with claws. Aquatic birds have a

thick web or membrane between the toes, which assists
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them to swim. The wings consist of three distinct parts,

the inner portion being a part of the body proper, and the

other two portions being outside of the body. The wings

correspond to the forearm of man. When not used for

flight they are usually folded close to the body. On the

extremity of the wings are the flight feathers, commonly
called the primaries. To the next joint of the wing are

attached the secondary flight feathers. When the wing is

folded, the secondaries are visible, the primaries being con-

cealed under them. In full flight these heavy whig feathers

are widely spread, and form the propelling power.

Feathers. The feathers on the body of a bird are an

outgrowth from the skin. They consist of an elongated
hollow quill, and a lateral or side growth, called a vein or

web (Fig. 8). The lower part of the quill is rather heavy
and is filled with a pithy material; this portion is often

called the staff. Each individual hair which makes the web
is called a barb. On the end of the small barbs are little

hooks, or curved hairs, which serve to hold the barbs

together. These barbs or small hooks can be detected only

by a magnifying glass. Barbed feathers which have no
hooks are called down. Feathers do not cover the entire

body of the bird, but are found in certain areas or tracts,

being separated from each other by featherless spaces.
When the bird has its full plumage, these tracts are not

apparent, as the feathers grow hi such a way as entirely to

conceal the spaces.

Plumage color varies greatly in different species, that

of the male bird being usually more vivid and brilliant than

that of the female. Once, and sometimes twice, a year the

birds change their plumage; hi our domestic breeds this is

called the molt. In some birds this change of feathers is quick,
in others slow and gradual. With domestic birds a complete
molt is made during the month of August. With wild birds

it usually occurs after the mating season.
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Reproduction. Birds reproduce by means of eggs. The

egg not only contains the germ which develops into the

young bird, but contains the nourishment for the germ

during its development. The shell is a protective envelope

which guards the embryo, or young chick, during its develop-

ment. The bird's eggs are laid in nests, and are hatched out

by the application of heat from the bird's body. Birds

vary greatly in then- nesting habits; some build nests in

trees and bushes, and others burrow in the ground. Some of

our wild birds build hanging nests. Many birds build their

nests directly on the ground. Others bore holes in dead

stumps and trees. It is a most interesting study to watch

the nesting of wild birds. The student can locate the nest,

watch its building, and the rearing of the young. Neither

the nest nor the young should ever be disturbed.

Classification of Birds. Birds are divided into three groups,

according to their habits of life. The first group is called

aquatic birds, and comprises those birds which spend a

great part of their time on or near the water. Common
domestic examples are ducks and geese. The pelican is one

of the wild species. The second group into which birds are

divided is the terrestrial, so called because these birds

spend a great part of their time on land. Common examples
of this type are the domestic fowl, quail, pheasant, etc.

The third group is commonly called aerial. These birds

derive this name from the fact that they perch largely

hi trees and elevated places, and spend considerable of their

time in flying. Common examples of this type are the

sparrow, crow, and the swallow.

Aquatic Birds. All aquatic birds are primarily built for

swimming. The body is shallow and wide, with a flattened

keel, and is covered with close, compact feathers and down.

Birds of this group have very short legs, and are usually

provided with a web between the toes. The wings are, as

a rule, very powerful. The duck is a common example of
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the aquatic bird. The duck has a web between its front

toes, and the hind toe is elevated, thus making it hard

for the bird to perch. It has a strongly marked bill, or flat,

spoon-shaped mouth. Much of the feed of the duck is

gotten from the mud in the bottom of streams or ponds,

and its mouth is especially designed for extracting feed

from such deep places. The gull is a common wild member
of this group. It is characterized by pointed wings and a

FIG. 9. Royal Terns at their island nesting ground. Gulls and Terns are

scavengers, clearing the surface of the water and the beaches of refuse, the decay
of which might otherwise cause disease. (Photo by B. S. Bowdish, Secretary,
New Jersey Audubon Society.)

very long tail. Geese and swans are two common domestic

types of this group. Geese and swans, however, live more

upon vegetable than animal feed. Aquatic birds differ

greatly in their powers of flight. The wild geese migrate

each year from North to South. Their powers of flight are

highly developed, and they are capable of remarkable speed

through the air. They fly in flocks, each year taking a

well defined and similar route. In water fowls, particularly

our domestic species, the nesting habit is but poorly devel-
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oped (Fig. 9). The duck, for example, lays but few eggs in

a year, usually only from ten to twenty-five, the nests being

generally made in low, wet, swampy places. The cry of

the water bird varies with different types. The character-

istic quack, quack of the duck should be familiar to every

boy and girl. Eggs of the water breeds require a longer
time for hatching than those of either the land or air birds.

FIG. 10. Brown Pelicans at their nesting site. One of the most picturesque
sights of the southern coasts is afforded by these birds as they flap over the waves,
or rest lightly on the water. The fish on which they mainly live are not of species
used as food by man. (Photo by B. S. Bowdish, Secretary of New Jersey Audubon
Society.)

With the common duck the period of incubation is about

twenty-eight days. Some of the wild aquatic birds may
be mentioned. Among them is the pelican (Fig. 10), which
is a large bird, of peculiar shape, especially adapted to the

eating of fish. It catches a number of fish, stores them hi

a pouch below its bill, and eats them when it wishes. The
gull lives both in the air and hi the water. It has highly

developed wings, and is capable of extended flight.
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Terrestrial Birds. This group embraces a great variety

of birds, most of which live wholly on land, and rarely, if

ever, go into the water. Their legs are usually long, the

shanks and thighs being entirely outside of the body. In

this group are found three distinct orders of birds. First,

wading birds, of which the heron is an example, these

having very long legs (Figs. 11 and 12). They frequent the

banks of rivers, and feed on small insects and vegetable

growth. The second order comprises the so-called scratching

FIG. 11. A, Young Black-crowned Night Heron. Herons eat some frogs,
lizards, and other useful creatures, but offset this by destroying many insects.

B, Young Green Heron. (Photos by B. S. Bowdish, New Jersey Audubon Society.)

birds, among which "is the domestic hen. Other common
members of this group are the domestic turkey, the pheasant,

etc. (Fig. 14). Pigeons represent a third order of bird

very closely related to the aerial type. They have extended

powers of flight, but also spend considerable of their time

on the ground. The quail and grouse are two common wild

species of the terrestrial group (Fig. 13). Their feet are

adapted to scratching, the toes being webbed slightly at

the base. As with our domestic birds the bill is short, thick
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and curved. A general description of our domestic fowl will

be given later.

Aerial Birds. This is by far the largest group of birds,

including more orders than all of the other groups combined.

Members of this group have toes especially fitted for grasping

or perching, the fourth toe being level with the other three.

The wings are designed for rapid flight. They hop along on

the ground rather than walk. They usually build their nests

FIG. 12. FIG. 13.

FIG. 12. Green Heron's nest and eggs. The nest is built of coarse reeds and
elevated above the ground.

FIG. 13. Bobwhite's nest and eggs. The Bobwhite, often called "Quail,"
is ranked as a game bird of a high order, but to the farmer it is vastly more valuable
as a destroyer of weed seed and insects than it is as game or food for the huntsman.
One thousand two hundred and eighty-six rose slugs were devoured in a single day
by an immature Bobwhite; from 75 to over 100 potato beetles have been found in
single stomachs. (Photos by B. S. Bowdish, Secretary', New Jersey Audubon Society.)

in trees, bushes or elevated places (Figs. 15, 16, 17, 18, 19,20,
21 and 22). Many of them have beautiful voices, and are

called song birds. As a rule, they live in pairs, but rarely more
than four to six eggs are laid in the nest (Figs. 23 and 24) . It

generally takes from fourteen to twenty-one days to hatch

then- eggs. At hatching time the young are helpless, and
must be fed by the parent. Some common examples of

this group are the humming bird, the woodpecker, the

thrush, etc. The eagle is one of the largest and most power-
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ful of all birds, and is called a bird of prey, as it hunts and

devours small animals. The hawk is another common ex-

ample of powerful aerial birds (Fig. 25). Birds of aerial

type are of little use to man, from a domestic standpoint.

FIG. 14. The turkey is one of America's most popular birds. A, Bronze
Turkey, male. B, A flock of White Holland Turkeys. If allowed to roam turkeys

get much of their food from waste products and natural vegetation.

They do, however, render him great service by destroying

the bisects and worms which prey upon crops and the foliage

of trees.
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Fia. 15. FIG. 16.

FIG. 15. Song Sparrow's nest and eggs. The Song Sparrow sometimes nests
on the ground and sometimes in bushes. The early nests are usually built on the

ground, before the foliage is out on the bushes. This bird represents the great

Sparrow family, valuable alike foe their destruction of weed seed and insects.

FIG. 16. Ruby-throated Humming Bird's nest and eggs. The Humming Bird's

nest, built of the softest, cottony plant down, bound together with spider and worm
webs, and covered with lichens from the trees, is both beautiful and difficult to detect.

Contrary to the popular belief, these tiny birds do not confine their feeding to honey,
but devour many tiny, but injurious, insects. (Photos by B. S. Bowdish, Secretary,
New Jersey Audubon Society.)

FIG. 17. FIG. 18.

FIG 17 Baltimore Oriole's nest. One of the most beautiful examples of bird

architecture. The orioles rank next to the cuckoos as destroyers of hairy caterpillars.

FIG. 18. Wood Thrush's nest and eggs. The Wood Thrush is not only ranked

by many as our finest northern singer, but is a very useful insect destroyer. (Photos

by B. S. Bowdish, Secretary, New Jersey Audubon Society.)
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FIG. 19. FIG. 20.

FIG. 19. Flicker's nest and eggs. This is one of the most common of the

Woodpecker family, the carpenters of the bird world, excavating their nesting holes

in the dead branches and trunks of the trees and ridding the trees of wood borers

and other injurious insects. Over 100 local names have been given to this species, of

which High-hole, High-holder and Golden-wingedWoodpecker are the most common.
FIG. 20. Bluebird's nest and eggs. Before the advent of man, the Bluebirds

and some others were forced to find nesting sites in deserted woodpecker nest holes

and natural cavities in the trees and stumps. Now many occupy the boxes put
up for them and pay a high rate of rent in insects killed and fed to their families.

(Photos by B. S. Bowdish, Secretary, New Jersey Audubon Society.)

FIG. 21 FIG. 22.

FIG. 21. Barn Swallows' nests. The Barn Swallow is a mason, building its

home principally of mud, with straws to strengthen it. In the North the swallows

live largely on flies, gnats, mosquitoes and other annoying winged insects; in the

South they help to keep down the scourge of the cotton boll weevil.

FIG. 22. Tree Swallow at nesting hole in stump. (Photos by B. S. Bowdish,

Secretary, New Jersey Audubon Society.)
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FIG 23 A, Rose-breasted Grosbeak at nest. A single pair of these birds,

with their young, have been known to keep an entire potato patch free from beetles.

They are beautiful of color and charming in song. B, Nest and eggs of Rose-breasted

Grosbeak. One in the few birds the male of which performs his full share of the

work of incubating the eggs. (Photos by B. S. Bowdish, Secretary. New Jersey

Audubon Society.)

FIG. 24. A, Hooded Warbler's nest and eggs. B, Hooded Warbler on nest
;

A naturalist watching a Hooded Warbler found that it caught on an average of

two insects a minute, or 120 an hour. (Photos by B. S. Bowdish, Secretary, New
Jersey Audubon Society.)

Protection of Our Wild Birds. The domestic fowl is use-

ful to man because it produces eggs and meat for food. Most

of the common wild species are even more valuable because

they destroy the natural enemies of crops and trees. Exami-

nation of the stomach of a bird shows that it lives largely

on flies, grub worms, beetles and other insects. The common
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FIG. 25. Red-shouldered Hawk and family. This is one of our large hawks,
commonly styled "Hen Hawk," but unjustly so, as the bulk of its feed is rats, mice
and other injurious rodents. (Photo by B. S. Bowdish, Secretary, New Jersey
Audubon Society.)

FIG. 26. White-breasted Nuthatch on hand. Showing how kindness and

feeding can tame a wild bird and make of one of our most valuable tree guards an
intimate bird neighbor. (Photo by B. S. Bowdish, Secretary, New Jersey Audubon
Society.)
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caterpillar, the coddling moth larva, beetles, army worms,
and spiders of all kinds are but a few of the many common
enemies which our birds destroy.

Front and side view oJ
a birdls1 nesl made irom a nail

keg and placed in the crotch of

an apple tree.

Birdi neiS-tj made irom
I

'ioap boxej. Vhen treej are
not available the'hoajej1

can be placed on tallpolej.

FIG. 27. Simple and efficient bird houses can be made at home.
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In view of their economic value we should endeavor in

every possible way to protect the birds (Fig. 26). Two ways
of doing this are easy. First, we can provide about our

homes bird houses (Fig. 27), either homemade or purchased,

of such a type that certain kinds of birds can build in

them, and be safe from all their enemies (Figs. 28 and

29). By feeding the birds and providing nesting places, boys
and girls have a fine opportunity to study their little feath-

FIG. 28. FIG. 29.

FIG. 28. A Bluebird at nesting box. Bluebirds, too, are not over particular
as to their nesting sites and will often occupy such boxes as are acceptable to wrens.

They are attractive and desirable bird neighbors.
FIG. 29. House Wren at nest box. Though tiny, the wrens are atoms of

concentrated energy, both as to incessant, bubbling song, and the catching arid

eating of myriads of insects of many kinds. (Photos by B. S. Bowdish, Secretary,
New Jersey Audubon Society.)

ered friends. Another admirable way in which to protect

our birds is to feed them during the cold, snowy weather

in the winter, when their natural feed is buried or covered

with ice, and without the help of man many are sure to

starve. Suet, meat, fine grain, and bread crumbs are easily

given and will be relished. By having a board outside of

the window to which the birds may come to eat, they can

be studied and made friends with while pecking at the food

(Fig. 30).
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LABORATORY EXERCISES

EXERCISE No. 1. Secure and have in the classroom a

common representative of each of the three classes of birds,

as follows, a domestic fowl to represent land birds, a duck

to represent water birds, a house canary, sparrow or other

wild bird to represent birds which fly in the air. Let different

members of the class point out different characteristics of

these three specimens, showing points in which they are

FIG. 30. A, Slate-colored Junco or "Black Snowbird" on feed shelf. Such a
shelf is easily constructed, with a hopper similar to a poultry feed hopper, for

holding the mixed bird seed, bread crumbs and meat scrap which form an acceptable
addition to their winter menu of weed seed. B, Purple Finches on feeding shelf.

(Photos by B. S. Bowdish, Secretary, New Jersey Audubon Society.)

similar and parts which are unlike. The special points of

difference, as mentioned in the text, should be shown to the

class.

EXERCISE No. 2. Let each student collect three or four

feathers. The feathers selected for study should be from

different parts of the body, from the tail, wings, back, and

body fluff will be sufficient. With the aid of a small

hand lens study the structure of each feather. Point out

and be sure that the class is familiar with the different parts

mentioned in the text. Study the difference in structure
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between the main tail feather and the fluff feathers. Note

the absence of barbs on the fluff, thus allowing the web to

fluff out.

EXERCISE No. 3. Describe to the class the different

types of bird nests. Plan a trip through the woods where

the nesting habits of birds may be studied. Encourage the

study and protection of wild bird life. Discourage the tear-

ing down of birds' nests. A small prize may be offered for

the pupil finding and describing the greatest number of

nests of different birds.

EXERCISE No. 4. Set aside a period when each member
of the class may construct a small and simple bird house.

If the school is equipped with tools for carpentry work this

will be an easy exercise to work out. If not, the tools will

have to be brought from home. A soap box or nail keg

can, with little effort, be reconstructed into an attractive

and cozy bird house. The pupils should be allowed as much
freedom as possible in working out the design. After the

houses are built, they should be taken home by the one

building them and placed in a tree or on a pole in the yard.

The birds which inhabit the house can be studied. A few

bird houses should be built and placed about the school

yard.

THOUGHT QUESTIONS

1. What is meant by the term "bird"?
2. What comprises the animal kingdom?
3. Mention some of the peculiar characteristics of the class aves

or birds.

4. How do birds differ from other animals?
5. Mention different examples of the various types of birds.

6. Describe a bird's skeleton.

7. What are the functions of the wings and tail?

8. How do the feet of land and water birds differ?

9. Describe the parts of a feather and their functions.

10. What is meant by the term "moult"?
11. How do birds reproduce then- kind?
12. Describe the nesting habits of birds.

13. Into what three groups are all birds divided?
14. Give examples of each of the above groups.
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15. Describe the general characteristics of water or aquatic birds.

16. Enumerate peculiar features of the "pelican" and "gull."
17. What are the distinguishing features of land or terrestrial birds?

18. To what group do the quail and grouse belong?
19. Name the characteristics which are peculiar to the aerial or air

birds.

20. To what group do the humming bird and woodpecker belong?
21. Of what use are the aerial birds to man?
22. Why should wild birds be protected?
23. Name two ways in which boys and girls can help protect our bird

friends.

24. Describe a home for birds which you have seen or have built.

References. United States Farmers' Bulletins: 54, Some Common
Birds; 64, Ducks and Geese; 197, Importation of Game Birds and
Eggs for Propagation; 200, Turkeys; 234, The Guinea Fowl; 390,
Pheasant Raising in the United States; 456, Our Grosbeaks and then-

value to Agriculture; 493, The English Sparrow as a Pest; 497, Some
Common Game, Aquatic, and Rapacious Birds in Relation to Man.



CHAPTER II

THE DOMESTIC FOWL

Origin of Domestic Birds. The domestic fowl is a term

commonly applied to those birds which are reared for -do-

mestic uses. They belong to the large and mixed group of

scratching birds. The following are the more common

species: the domestic hen, the turkey, the guinea fowl, the

partridge, and the pheasant. Scientists tell us that there

were two original species which entered into the early history

and development of our domestic hen. One of these ancestors

was the jungle fowl (Gallus Bankiva), and this species is

quite common in the wilds of central Asia and the jungles

of India. It is a small bird, less than one half the size of

our American breeds of to-day. It has a single comb and

wattles; its ear lobes are similar to those of our domestic

fowls. Its shanks are slender, relatively short, and greenish

in color. The female is much smaller than the male, this

being characteristic of a great many wild birds (Fig. 31).

Owing to the fact that these fowls have lived in a wild

state for many years, they are capable of extended flight.

In mode of life they resemble the quail and pheasant. In

order properly to develop the life history of our present

breeds we are compelled to assume that another species

besides the Gallus must have been present in the early ages.

This ancestor must have been of heavier build, with an abun-

dance of feathers, especially on the shanks. It is supposed
to have been the Malay or Aseel fowl, which is now only

rarely found. The Malay is probably one of the earliest

species of the domestic fowl. Records and legends of antiq-

uity mention them as being raised in Asia nearly four thou-

sand years ago. The Malay fowl has the characteristics

which are common in our heavier fowls, but are not apparent
34
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in the Gallus. These are a heavy, meaty body, heavy, yellow

shanks (feathered), and a pea comb. In disposition this bird

is quiet and docile, a characteristic also of the Brahma and

other Asiatic breeds of to-day (Fig. 32). It is doubtless

FIG. 31. A pair of jungle fowls, supposed to be one of the ancestors of our
common breeds of to-day. They resemble in many ways the egg breeds. (Photo
by Station of Experimental Evolution, Cold Spring Harbor, L. I.)

FIG. 32. A pair of Malay or Aseel fowls which has given to our meat breeds
of to-day their size and great weight. (Photos by Station of Experimental Evolu-
tion, Cold Spring Harbor, L. I.)
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true that nature and artificial selection through generations

have resulted in the development of our present breeds

from these two original ancestors.

The Term "Poultry" Defined. The term "
poultry" is

applied in a general way to many different types of birds,

either land fowl or water fowl. Strictly speaking, it means

only those fowls which are kept in confinement or in a state

of domestication. The American Poultry Association in

its ''Standard of Perfection" gives the following definition:

"The above applies directly to the commercial value which

poultry possesses. Poultry are domestic fowls reared for

exhibition and the table, for eggs and for feathers."

Development of Our Breeds and Varieties. Since pre-

historic times, birds have doubtless been reared by man for

food. In the early ages, man went forth in search of food,

and killed the birds with arrows or other weapons. There

are records as to the keeping of poultry which date back to

1000 B.C., and these show that birds were not only kept

for food, but were also trained for the sport of cock fighting.

Mediaeval history contains many references to poultry and

birds, and it is doubtless true that their development and

improvement have followed the course of civilization across

Europe and into Africa, as both of the original ancestors

were Asiatic in origin. History tells us, too, that both were

found in America in the early period of its development,

but the last century witnessed a marked increase of interest

and enthusiasm in the improvement of poultry. It is, indeed,

only in recent years that they have been carefully and logi-

cally divided into breeds, and again subdivided into varie-

ties. To-day there are listed more than 109 standard varie-

ties which are as yet not recognized as official. This recent

improvement and development are largely the outcome of

efforts to enhance the commercial value of the birds.

Classifications. Our common domestic breeds of poultry

to-day are divided into four groups, which are designated
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as follows: type, class, breed, and variety. We have three

different commercial types; namely, eggs, meat, and general

utility.

The birds are classified according to their ability to

yield a commercial product, as designated by the class

name. This term is also used to describe their natural con-

formation, function, and growth. The term "class" is also

used to differentiate the breeds according to their place of

origin, as the American class, the English class, the Mediter-

ranean class, the Asiatic class, etc. Each of the groups con-

tains breeds which originated at the points designated.

The term " breed" applies to those of one body shape
and form; for example, Leghorns, Plymouth Rocks, Rhode
Island Reds, etc. Each breed has its distinctive body

shape. Different characteristics are common to different

birds, and usually result in a tendency towards some general

commercial purpose.

The term "
variety" indicates a subdivision of the breed.

It is largely determined by the color of the plumage and by
variation in the characteristics of the comb. For example,
we have barred, white, and buff Plymouth Rocks, all three

of which have the same shape, hence belong to the same

breed. We have also the rose and single comb White Leg-

horn, both of which have the same shape and color, and differ

in comb characteristics. The determining factor in classi-

fying according to type is the natural ability of the birds

to yield a general type of product, as eggs or meat, or both.

The determining factor in classifying according to breed is

the body shape, and in classifying according to variety within

the breed is primarily the plumage. The determining factor

in classifying according to class is historical development hi

regard to place of origin.
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THREE CLASSIFICATIONS OF POULTRY
STANDARD

Largely Based on Origin

1. AMERICAN CLASS.

Plymouth Rock.

Wyandotte.
Java.

Dominique.
Rhode Island Red.

Buckeye.

2. ASIATIC CLASS.
Brahma.
Cochin.

Langshan.

3. MEDITERRANEAN CLASS.

Leghorn.
Minorca.

Spanish.
Blue Andalusian.
Ancona.

4. ENGLISH CLASS.

Dorking.
Red Cap.
Orpington.

5. POLISH CLASS.
Polish.

6. HAMBURG CLASS.

Hamburg.

7. FRENCH CLASS.
Houdan.
Crevecoeur.
La Fleche.

8. GAME AND GAME BANTAM
CLASS.

Game.
Game Bantam.

9. ORIENTAL CLASS.
Cornish.
Sumatra.

Malay.
Malay Bantam.

10. ORNAMENTAL BANTAM CLASS.

Sebright.
Rose Comb.
Booted.
Brahma.
Cochin.

Japanese.
Polish.

11. MISCELLANEOUS CLASS.
Silkie.

Sultan.

Frizzle.

UTILITY

Based on Usefulness to Man

2.

EGG BREEDS.
Leghorn.
Minorca.
Ancona.

Campine.
Houdan.

MEAT BREEDS.
Brahma.
Langshan.
Cochin.
Cornish Game.

3. GENERAL PURPOSE BREEDS.

Plymouth Rock.
Rhode Island Red.

Wyandotte.
Orpington.
Dorking.

4. MISCELLANEOUS BREEDS.
Polish.

Hamburg.
Blue Andalusian.
Bantam.
Frizzle.

Silkie.
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FARM
Based on the Purity of Breeding.

1. MONGREL OR MIXED BREEDS. ally not practised commer-
Has no definite blood lines, cially for more than one
but possesses a great variety year without going back to

of the blood lines of the the original standard-bred
standard breeds. bird.

3. STANDARD BRED.
2. CROSS BREEDS. Standard breeds as recog-

Consist of standard-bred nized by the first two classi-

birds bred together. Usu- fications.

Standard Classifications. As was previously mentioned

the standard of classification is the one adopted by the

American Poultry Association, which groups domestic fowls

into fourteen classes, one distinguishing factor being the

point of origin. It is impossible to give here a detailed

description of every breed and variety, but the above

table gives a skeleton outline of these breeds. For a more

detailed description the student is referred to the
" American

Standard of Perfection," published by the American Poultry

Association. This book should have a place in every

poultryman's library. The preceding table gives eleven of

the standard classes.

Utility Classification. Utility classification is so termed

because it is based on the type and the value of the commer-

cial products yielded. The common breeds of domestic

fowls fall into one of four utility classes : Egg breeds, meat

breeds, general purpose breeds, and miscellaneous breeds

(Fig. 33).

Examples of egg breeds are the Leghorns, Minorcas, and

the Anconas. These birds are distinguished by an active,

nervous temperament, possess great powers of flight, and are

hard to confine. As a class they mature comparatively

early; Leghorns often grow their main tail and wing feathers

at from three to six weeks. They are relatively poor sitters,

being too nervous and restless to stick closely to the nest

for three weeks, but are excellent foragers, roaming a long
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distance in search of feed. They are easily affected by ex-

posure to cold weather, owing to their large head parts and

close feathers. The Leghorn is one of the most popular

egg breeds in America.

The flesh type is represented by the heavy Asiatic

breeds, the Brahmas, Langshans, and Cochins being the

leaders in the order named. They mature late, but are

large, heavy, fleshy birds, full feathered, slow of movement,
and quiet, lazy and docile in disposition. They are rangy
and awkward in their early growth. They make persistent

sitters, but owing to their large size and full feathered shanks,

are apt to crush the eggs. On the other hand, their quiet,

lazy disposition makes them poor foragers, and they will

roam no great distance hi search of feed. Their full feathers

and heavy covering of flesh enable them to bear extremely
cold weather, but this excessive development of flesh makes
them poor layers.

The general purpose class includes such breeds as Plymouth

Rock, Wyandotte, Rhode Island Red, and the Orpington,

which are medium in size, moderately feathered, and lay a

fair number of eggs. In general they combine the character-

istics of both the egg and meat breeds. In disposition they
are gentle, bearing confinement well. They mature moder-

ately early, and make excellent sitters and mothers. As a

class, they are much better foragers than the heavier breeds,

and are extremely hardy. The Plymouth Rock takes the

lead in this class, with the Rhode Island Red a close second.

These are called general utility breeds, because they are

especially adapted to the average farm or home poultry

flock, where the object of the poultryman is to keep a small

number of birds to provide eggs and meat for the home table.

In sections where there is a demand for roasters and capons,

a large meat breed will be superior, whereas if commercial

egg production is the prominent issue, the Leghorns or mem-
bers of the egg class are best.
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Under the term "
miscellaneous

" come the fancy breeds.

This class includes numerous types which are especially

distinguished by plumage of fancy or peculiar color; for

example, the Polish, the Hamburg, the Sultan, and the

Bantam. These birds are not raised for their commercial

value, but chiefly as pets, and in some cases for show pur-

poses.

Of all the birds named in the utility classification the

Leghorn ranks first as a producer of white market eggs. The

Plymouth Rock, Rhode Island Red, and Wyandotte rank

preeminent when both eggs and meat arc desired, or when
a chicken for dual purposes is the object. The Brahmas and

Langshans are leaders when a bird of extremely heavy

weight, with a full round body, is demanded.

Common Farm Types. The average domestic fowl, as it

is found on poultry and general farms, is represented by
one of the following types: Mixed or mongrel birds,

cross bred birds, and pure or standard birds. The mixed

or mongrel is the type prevailing on farms. These have been

crossed or mixed in their breeding, for many generations.

They vary greatly both in plumage pattern and body shape,

and also in their ability to produce eggs, but they are essen-

tially mongrel or impure, as their name implies. Mongrel
birds possess no superiority, in fact they are inferior to pure

bred birds for any object.

Cross bred birds are the result of mating two pure bred

birds; for example, the Barred Plymouth Rock female and

the Rhode Island Red male, the offspring being called cross

bred. Cross bred birds are often produced for some definite

purpose. Where roasters and capons are in demand, cross

breeding is profitable commercially. Pure bred fowls are

used each year to secure the new cross. The first generation

after the cross will run quite uniformly, but cross bred birds

should not be used for breeding, as the offspring is apt to

become more and more impure and less uniform.
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Pure bred birds are those which have been bred for a

number of generations until a particular type has been fixed.

A large percentage of the progeny from pure bred birds will

resemble the parents.

Standard bred birds are those which have been recognized

by the American Standard of Perfection, and of which a

standard description has been published, and it is to this

standard that all breeders should attempt to conform.

There are many breeds that have not as yet been admitted

to the American Standard of Perfection.

Value of Pure Bred Birds. For any purpose pure bred

birds are more valuable than mongrels. In the first place,

there is greater certainty in breeding. The progeny hi greater

numbers will show the characteristics of their parents. Pure

bred birds are also more efficient. For instance, the egg
breeds are bred and grown for egg production done. They,

therefore, are much better producers of eggs than the ireat

breeds. On the other hand, the Brahmas and the heavier

breeds, from the fact that they have been bred for genera-

tions for meat production, are quiet hi disposition, and their

feed tends to promote flesh growth. Pure bred birds yield

a greater uniformity in production. This applies to shape,

color, and size of egg, also to quality and amount of flesh

production. A uniform flock of pure bred birds will show

the same body form and color. They are much more attrac-

tive and interesting to work with than mongrels, while the

cost of securing them is not materially higher, nor that of

feeding and caring for them any greater. The demand for

pure bred birds is large, and far in excess of any call for

birds of mixed breeding. The young poultryman starting

out with pure bred birds can reap a considerable revenue

by selling eggs for hatching, in addition to that from the sale

of adult birds.

Getting Started. As with all other lines of business the

road to success for the poultry keeper is to start in a small



44 THE BIRDS

way. He should invest but little in buildings and stock.

The plant must be developed slowly. A more staple and

successful business can be built up by making a small begin-

ning than by a costly one. The few failures which occur

in the poultry business can be traced directly to a too heavy
investment at the start, and to lack of experience. But

experience is certain as the work progresses.

Securing the First Birds. When starting out to keep a

small flock of birds, there are three ways by which the

poultryman can secure his first flock. One is by purchasing

eggs for hatching. Another is to buy adult birds, and by

mating these he can produce his own eggs. The third

method is to buy day-old chicks. Of the three modes, that

of purchasing and hatching eggs is the least expensive, and

the buying of day-old chicks is the next. But, in all probabil-

ity, the most satisfactory way is to buy a small brooding

pen of hens and mate them with a male bird of good breeding

and high vitality. During the hatching season the eggs

from this pen should be saved. Thus the poultryman will

know the characteristics of his stock, and can give the birds

proper care previous to incubation. Eggs for hatching should

be purchased from a reliable breeder, and if they prove to

be poor or infertile, the person selling them should make
the sale good.

Care in Buying Foundation Stock. In buying the first

breeding pen of hens, select with great care. The first

requirement is absolute health, combined with plenty of

vitality and vigor. Never buy birds which are, or ever

have been, subjected to the common poultry diseases, such

as roup, chicken-pox, and canker. The external signs of a

strong constitution are to be found in the size of the body,
the carriage, the prominence of the eye, the width of the

body, etc., and a strong constitution is essential if the birds

are to make good breeders and egg producers. Two important

requirements are size and weight. The practice is too com-
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mon of breeding from small birds, which in turn lay small

eggs, which hatch small chicks. In selecting birds of any

definite breed, choose those as near standard weight as

possible, or, if anything, a little heavier. The large hen lays

the large egg, which hatches the large, fluffy chick. Breeding

birds should be at least one year old before their eggs are

saved for hatching. It is quite the custom to purchase

yearling hens, and mate them to a good, vigorous cockerel

during the breeding season. Pullets should not be used for

breeding, as their continued use will result in progeny of

small size as well as decreased vitality. Old birds are not

desirable for breeding, as they are likely to be very fat, and

brooding hens which are fat are apt to lay infertile eggs.

The next points to be considered are those of body shape

and color of plumage. These two factors determine variety

and breed. The principal considerations in choosing stock

should be health, vitality, weight and age. Unless the birds

possess these first four qualities, their shape and color, no

matter what, might fail to appear in their progeny. De-

sirable coloring should be as nearly as possible like that

specified in the American Standard of Perfection, and the

body shape should conform as nearly as possible to the

approved type for the breed selected.

Select the Breed Suited to Local Conditions. In choosing

the breed, consider local conditions, such as market re-

quirements and demand, and try to select a breed of a type

which will best meet these conditions. Three types to be

considered are, the egg group, the meat group, and the

general utility group. If market egg production is the pri-

mary object, select one of the egg breeds; if meat production

is desired, one of the meat breeds. If both egg and meat

production are the aim, then the general utility breeds are

best. The following chapters deal with these classifications,

and should be carefully studied, as the discussion will bring out

in detail the characteristics of the different types and breeds.
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LABORATORY EXERCISES

EXERCISE No. 5. Secure for study a representative of

the egg, meat, and general purpose type of fowl
; go over each

individual slowly, pointing out the characteristics which are

peculiar to each type as described in the text.

EXERCISE No. 6. Have present in the classroom as

many varieties of one breed as it is possible to secure. Call

attention to the similarity in body shape and form. Empha-
size the distinguishing variety feature of color or comb
character.

EXERCISE No. 7. If possible, allow the pupil to study at

close range the differences in color and type existing be-

tween three birds; one a mongrel or barn yard chicken,

another a cross bred bird, and the other a well bred bird

of some standard breed. Note the uniformity of color and

form in the standard bred bird. Explain to the class what

could be expected from the chicks hatched from eggs laid

by each of these three types.

EXERCISE No. 8. Secure a number of hens representing

good and poor birds. These may be placed in one large

coop or pen. The pupils can then look them over carefully

and designate the healthy, vigorous birds from the inferior

ones. This exercise should be conducted with the idea of

choosing birds which are to be used for foundation stock

from which the chicks for next year are to be raised. When

making the above selection the factors of health, vigor,

weight, and age should be given special attention.

THOUGHT QUESTIONS
1. Define the term "domestic fowl."

2. Give examples of the common species of domestic fowl.

3. Describe the habits and haunts of "Gallus Bankiva."
4. What was the Malay or Aseel fowl?
5. Describe briefly the probable origin of our common domestic fowl.

6. Define the term "poultry."
7. Give the definition of the term which is given by the American

Poultry Association.



THE DOMESTIC FOWL 47

8. Trace the development of poultry from the earliest time up to their
condition as found to-day.

9. Name the different classifications into which poultry may be
divided.

10. Define the meaning of the term "types."
11. What is meant by the terms "class," "breed," and "variety?"
12. What is meant by the standard classification?

13. Enumerate the different classes of this grouping.
14. How is the utility classification of use to the poultryman?
15. Name a few of the prominent features of the egg breeds.
16. What is the predominant character of the meat breeds?
17. Why are the general purpose breeds so popular?
18. What is meant by the mongrel bird?
19. Define the term "cross bred bird."
20. Tell what is meant by a pure bred bird.

21. Name some of the reasons why pure bred birds are far superior to

mongrels or birds of mixed breeding.
22. What is the best way to start keeping poultry?
23. Name three methods which can be used to secure the first birds.

24. Describe the best and safest method of securing the foundation
stock.

25. Enumerate facts to be especially considered when buying or select-

ing foundation stock.

26. How will local conditions and demands determine the breed selected?

References. United States Farmers' Bulletins: Standard Varieties

of Chickens; Consult "American Standard of Perfection."



CHAPTER III

THE EGG BREEDS

THE group of birds which come under the general title of

egg breeds are a widely distributed and popular group, and
are found in great numbers near the large centers of pop-
ulation. They seem to be more popular along both the

Atlantic and Pacific coasts than in the central part of our

country. The term "egg breed" is used because their chief

characteristic is their ability to produce at a profit a great
number of eggs. In addition to the number of eggs produced
it is necessary that they be produced at the season of high

prices, that is, during the winter months. In the Spring,
the natural egg production from the farm flocks greatly
increases the market supply and lowers the selling price.

The object of commercial egg farms, where egg breeds pre-

dominate, is to produce eggs out of the natural laying season.

These egg breeds are usually kept in large flocks, ranging
from one hundred to one thousand birds to a plant. The care

and management necessitates but a minimum amount of

labor, owing to the fact that they can be herded together.
Their bodies are small, hence they consume a relatively
small amount of feed in proportion to the yield of eggs.

The Petaluma District on the Pacific coast and the Vine-

land District in New Jersey are two centers where the White

Leghorn of this type is kept in large numbers and through-
out extensive areas, and these districts have attained a

world-wide reputation (Fig. 34).

CHARACTERISTICS OF THE EGG BREEDS

Size and External Appearance. The egg breeds, as a

group, are small and of light weight, an adult bird weighing
from three to five and one-half pounds, three and one-half
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to four pounds being the average. They are very close

feathered, in this differing materially from the heavier
breeds. They usually have very clean shanks, which are

entirely free from heavy feathers, and rarely show stubs or
small feathers. They are neat hi appearance, and their

carriage and attitude are trim and sprightly. As a group,
they have rather long legs. The bones are small, the flesh
hard. The head and body are always held erect, which gives
them rather a tall appearance.

k
FIG. 34. The White Leghorn is the most popular of all egg breeds. A. A Lee-

horn hen showing great vigor and excellent utility form. B, The popularity of the
Leghorn is due to the large production of beautiful, white-shelled eggs.

Disposition. In disposition the egg breeds are very
active, both in the house, when scratching, and while ranging
in search of feed, when they will go long distances. They
have extensive powers of flight, being light of body and
strong of wing, which fact, combined with a nervous tem-

perament, makes them rather hard to confine. In tempera-
ment they are just opposites of the heavier breeds, being
rather irritable, nervous and easily frightened. These char-

acteristics, however, can be overcome by proper handling.
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The poultry keeper should always be calm and gentle when

attending to the birds, and if they learn while young not to be

afraid of the attendant they will usually be more gentle and

quiet at maturity. Temperament is largely due to habit and

training. Owing to their active, energetic disposition, birds

of this group will stand intensive housing and confinement

in large numbers, much better than flocks of heavier breeds.

Maturity. The egg breeds make a rapid early growth and

mature early, four to five months elapsing between hatching

time and laying. The feather growth of the young chicks

is rapid also, and they get their adult plumage at an early

age. The sex characteristics, such as comb and wattles,

and wing and tail feathers, also appear early. Among White

Leghorns it is easy to distinguish the cockerels when four

or five weeks of age.

Broodiness. The egg breeds are poor sitters, only a few

of them developing the broody habit. In individual cases

some may appear to be good mothers, but, owing to their

fickleness and tendency ,to leave the nest, it is not safe to

depend upon them. They often start in on the broody

period showing a decided broody tendency, but, after sitting

a week, they lose the desire and leave the nest, hence they
should never be used for natural incubation.

Hardiness. Owing to their very close feathering, the egg
breeds do not bear an extremely low temperature. There is

less down and fluff than is common with the heavier breeds

and the feathers are more sparse over the entire body. The
head parts, such as comb and wattles, are usually large,

hence easily frostbitten in cold, damp weather. Being light

and sparsely feathered, and lacking surplus heat and energy
in the form of fat, a large amount of corn is commonly
given them in the winter rations. The egg breeds require

more care in housing and better protection from sudden

changes in temperature than do the heavier, fuller-feathered

types of birds.
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Feeding. On account of their small size, birds of this

type will subsist on a smaller amount of feed than heavier

birds, but owing to then* greater activity more feed in pro-

portion is required for energy and heat. On the whole,

however, they eat less during the year and produce more

eggs than large birds. They are heavy foragers, traversing

large areas on the range in search of grubs and insects.

While ranging, they get such an abundance of green grass,

weed seeds, and other feed material as to permit the cutting

down of the grain rations very extensively during the sum-

mer. Allowing the egg breeds to range is economical because

of the decreased amount of feed required.

Production. The eggs laid by this group of birds have

white shells, are rather long in shape, and of good size. The

number produced in a year, on an average, is greater than

with other types. A fair egg production is about twelve

dozen, but some birds lay 200 or more, and there are records

which exceed 250. The meat production of this group is

poor, owdng to their small size, and is also limited by their

activity. The quality, too, is poor, as the flesh is largely

lean meat with very little fat, and contains a large amount

of connective tissue, which makes it stringy and tough when
cooked. But the quick maturity and plumpness of these

birds when young makes them ideal small broilers. They
are even better in this respect than the heavier breeds, but

when they grow older the quality of the meat is poor and the

amount deficient.

THE EGG BREEDS

Among the more common breeds classed as egg types are the

Leghorns, Minorcas, Campines, and Houdans. The student

should study specimens of these four breeds, and become

familiar with their general characteristics. The following brief

discussion will call attention to their chief characteristics.

Leghorns. The Leghorns belong to the Mediterranean

class, hence had their origin on the "shores of the Mediter-
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ranean Sea, in Europe. It is said that they were originally

found at Leghorn, Italy. In appearance Leghorns are the

neatest of all birds. They are small and very compact in

form, carry the tail rather low, and have a small head with

FIG. 35. The body shape of the Leghorn resembles that of an egg.

rather dainty comb and wattles. The body shape of the

Leghorn may be likened to that of an egg, the large end of

the egg corresponding to the hinder part of the chicken

(Fig. 35) . Common varieties of Leghorns are the white, buff,
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and brown. In the last few years the popularity of the white

variety has immensely increased. The brown variety was

very popular in the early development of the breed, and

now the buff variety is gaining rapidly. As a breed, the

Leghorns are widely distributed throughout the United

States, being found in New England and along the whole

Atlantic coast, and also west of the Rocky Mountains.

As they produce chiefly market eggs, one expects to find

them in the vicinity of large centers of egg consumption.

FIG. 36. The Single Comb White Leghorns are kept more than any other
breed for commercial egg production. They produce an egg with a pure white shell.

(Photos by International Correspondence Schools.)

The Leghorn is used almost entirely on the commercial egg

farms of the country, the white-shelled egg which they pro-

duce bringing a premium in most markets (Fig. 36).

Minorcas. The Minorcas are probably the second most

popular breed of this type. They are said to have originated

on the Island of Minorca, off the coast of Spain. They
are a very old breed, but not exceptionally popular, most

likely because of the dark skin and shanks, which are con-

sidered undesirable in America. Externally the Minorcas
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are larger and fuller breasted than the Leghorn. The head

and body are held very high, which gives them a more or

less tilted appearance. In outline the body resembles a

rectangle, the back being flat and forming the upper side of

the rectangle. A distinctive mark of the Minorca is the very

large comb and wattles. Long legs and large bones pre-

FIG. 37. A pair of Single Comb Black Minorcas. This breed is noted for the
production of large, white-shelled eggs.

dominate. The black variety is the most popular, white

ones being rarely seen. The Minorcas are bred principally
for egg production and for show purposes. The one leading
cause for their popularity is the large, heavy, white-shelled

eggs which they produce. Probably no breed lays a larger

egg than the Minorca (Fig. 37).
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The Ancona. The Anconas are similar in form and type

to the other egg breeds. Their origin is obscure, but they

are supposed to have existed as a common type in Italy.

The plumage is dark, spotted with white, which makes them

most beautiful birds. They are characterized, also, by a

yellow shank, which makes them more desirable than the

Minorca when dressed for the table. Externally the An-

FIG. 38. The Campinea are growing in favor owing to the beautiful white
eggs which they lay. The plumage of the male and female is very similar. (Photo
by M. R. Jacobus.)

cona resembles the Leghorn more than the Minorca. It is

doubtful whether the Anconas will ever attain any greater

popularity than they enjoy to-day.

The Campine. The Campine is a breed just coming into

prominence. The strong point of these birds is the fine

white-shelled egg they produce. They are supposed to have

originated from the old Danish Breckel fowl. They are

smaller than the White Leghorn, but resemble it in shape.

In color they are dark, streaked with very narrow white
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bars, the male and female having the same plumage pattern.

The cockerel does not show the distinctive sex plumage
common to most other breeds. The Campines, as a breed,

seem to lack vitality, to be subject to a good many diseases,

and rather hard to raise. As with all new breeds, they are

passing through a stage of popularity due to their novelty,
which will, doubtless, soon settle down to a normal basis

(Fig. 38).

The Houdans. The Houdans are a French breed, but

their appearance has led authorities to assume that the

English Dorking, which is one of the most ancient breeds,

was used in originating the Houdan. They possess the

fifth toe, characteristic of the Dorking. They produce

large, white-shelled eggs, attain a good body weight, and

probably make a better dual purpose bird than any of the

other egg breeds, because they are full-breasted. They are

distinguished by a V-shaped comb. In color they resemble

the Ancona, the plumage being black, and the ends of the

feathers being tipped with white. They are very popular

to-day in France, but this popularity will never equal that

of the Leghorn.

LABORATORY EXERCISE

EXERCISE No. 9. Secure characteristic specimens of as

many representatives of the egg breeds as possible. The

Leghorns, Minorcas, Anconas and Houdans should be repre-

sented, the first two mentioned especially. Place them in

individual, adjacent coops in the classroom. Devote at

least one exercise period to a study and discussion of the

body shape of each breed. Special attention should be given
to plumage color and to distinctive breed characteristics.

Before the exercise is concluded the birds should be moved
around in the coops and each pupil be allowed to name the

different birds according to its breed name. The birds may
be designated by a coop or pen number. While they are
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being studied, if the standard description, as given in the

American Standard of Perfection, is read to the class they
will be better able to distinguish the minor points of differ-

ence. The birds may be weighed and the results compared
with standard weights.

In order to make the study more interesting, if time will

permit, different members of the class can bring birds of the

same breeds from their own home and can compare them

with each other's as to standard qualifications. If desired,

this exercise can be concluded with a small poultry exhibi-

tion. Show coops can often be borrowed from some poultry

association hi the vicinity. The pupils should be allowed

to set up the coops and run the exhibition. Small prizes

can be offered for certain classes. The scholars should be

allowed to do some competitive judging, for which prizes

can be offered. The exhibition can include eggs and dressed

poultry if desired.

THOUGHT QUESTIONS

1. Where are the egg breeds especially popular?
2. Why is the term "egg breeds" applied to this group?
3. Give in a few words the general external appearance of the members

of this group.
4. Describe the disposition of the egg breeds.

5. Are the egg breeds late or early in maturing?
6. Discuss the broody habit as possessed by the egg breeds.

7. What characteristics are possessed by the egg breeds which make
them less hardy than the other two groups?

8. Are the egg breeds heavy or light eaters?

9. Do the members of the egg group roam far in search of feed?

10. Describe the number and characteristics of the eggs laid by the
so-called egg breeds.

11. Enumerate some of the common members of the egg class.

12. Describe briefly the Leghorn breed.

13. What are the general characteristics of the Minorca breed?
14. Why is the Leghorn much more popular than the Minorca?
15. What are the distinguishing features of the Ancona?
16. What is the most serious fault of the Campine breed?
17. Name two distinct features possessed by the Houdan.
18. What is the most popular breed of this general type in your district?

Reference. Consult "American Standard of Perfection."



CHAPTER IV

THE MEAT BREEDS

THE meat breeds include a number of very similar types
and varieties, characterized by their large frames or skeletons.

Their ability to put on a mass of flesh is their chief commercial

advantage. The meat of these birds is always of fine quality,

owing to their slow growth and quiet disposition, and at

maturity is very tender. The whole body is plump, but

most of the flesh is on the breast, thighs and back (Fig. 39) .

When young these birds are rather rangy and ungainly

looking, because their bones are so long and large, but at

maturity they become fleshy all over and very plump. Birds

of this group are common in the roaster district of Massa-

chusetts, and the capon district of New Jersey.

CHARACTERISTICS OF THE MEAT BREEDS

Size and Appearance. The birds of this group are of

large size and heavy in weight, the Brahma being the largest

of all our domestic birds, and the leader in this group. They
are looselyfeathered, which gives them a full, rounded appear-
ance. The Cochin's feathers are exceedingly loose, often

extending as far as four inches from the body. Most of

the breeds in this group are distinguished by feathered shanks,

and in China and Asia, where the majority of them originated,

this development was, doubtless, for their protection. The

Asiatic breeds look extremely clumsy and awkward. They

have, apparently, very short legs, but this dumpy appear-

ance is the somewhat exaggerated effect of their thick feather-

ing, and because their breasts often droop low down from

being so fleshy. The general appearance of the heavy meat

breeds is much like that of a ball of feathers (Fig. 40).
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Disposition. Partly because of their size and weight, and

partly because of their breeding and management, heavy
birds are quiet, dull and lazy. They need care in feeding,

as they will not roam far in search of feed. Their powers of

flight are limited, owing to their weight, and a fence three

or four feet high will confine them with absolute certainty. In

order to keep such birds in good physical trim, much of

FIG. 39. The great popularity of the heavy breeds lies in their ability to produce
poultry meat in considerable quantity and of the best quality.

their grain must be put in a deep litter, as this compels
exercise. Generally speaking, heavy birds thrive best when

kept hi small flocks, with not more than twelve or fifteen

females in a pen.

Maturity. The meat breeds are slow growers and mature

late. The females are usually from five to eight months

old before they lay eggs. Owing to this slow maturity, it
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is quite a common practice to hatch the meat breeds about

a month earlier than the light and more active breeds, so

that they will all mature at the same time in the fall. Accom-

panying slow maturity in birds of these breeds, we find slow

FIQ. 40. The body shape of the heavy meat breeds is very blocky. In many cases
it conforms very nearly to a square.

feather growth and a very full body fluff. If not given

plenty of range and green feed during the summer, these

breeds will become checked. This will result in retarded

maturity and generally unfavorable conditions.
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Broodiness. On account of their quiet, docile nature, the

broody instinct is highly developed hi the meat breeds, and,

as a class, they are persistent sitters. Individuals become

broody early in the season, and this broody instinct continues

throughout the summer, yet, in spite of this tendency to

brood, the birds make poor sitters and mothers. By their

weight they are apt to break the eggs in the nest, and by
their awkwardness in moving around they may crush the

chicks when they are hatched. The dense feathering on

the legs and shanks makes it hard for the young chicks to

move about in the nest, and many are injured or crushed

hi this way. Moreover, heavy breeds, because of their size

and lack of exercise, are inclined to contract diarrhoea, when
confined to the nest.

Hardiness. The heavy feathering of these birds and the

fact that their fluff and feathers are very downy protect

them from cold and make them hardy. Their excessive fat

makes them warm. Moreover, the head parts, such as

comb and wattles, are small, and therefore less liable to

freeze hi cold, damp winter weather. The Brahma has a very
small pea comb. Owing to lack of exercise, they are more

or less subject to liver and digestive disorders, so that the

giving of corn and hard feed in the rations should be avoided.

Feed. Since meat breeds are of such large size, they
would seem to require a great deal of feed for maintenance,
but this is counterbalanced by their sluggish disposition,

and disinclination to roam in search of feed, so that little

feed is called for to supply energy. They are poor foragers,

but like to stay hi or near the house, and this necessitates

considerable feeding with purchased grains, the bulk of

which must be hard grain scattered hi deep litter. The
cost of feeding these birds is materially greater than with

the light, active breeds, as the Leghorn.

Production. As a rule, it may be said that the heavier

the breed, the fewer the eggs laid. This is true of all Asiatic
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classes, which for generations have been bred for rich meat

and large size, at the sacrifice of egg production. The eggs

yielded are brown, of good size, and rather roundish in shape,

and from sixty to one hundred per year is good for the heavy
breeds. They excel in producing an abundance of meat of good

quality, and they make ideal roasters and capons, but can

not be used for broilers. At the broiler age they are exceed-

ingly lean, while the skeleton has attained enormous pro-

portions, which gives them a poor appearance.

THE MEAT BREEDS

The meat breeds include the Brahma, Cochin, and Lang-

shan, all of which are of Asiatic origin, and belong to the

Asiatic class of the Standard Classification. The Cor-

nish Game makes ideal market poultry, and should be

classed with the meat breeds. In general, it may be stated

that the three breeds of the Asiatic family represent the

true flesh producing birds of our poultry industry, for

they are the largest of all breeds, and their meat is of

fine quality.

Brahmas. The Brahma may be truly called the king of

all breeds, both as to size and quality. These birds are

of true American origin, being the result of American breed-

ing upon Oriental types. Asiatic breeds brought to this

country were the foundation stock from which they were

developed. In appearance the Brahma is characterized by
extreme height and breadth, giving a massive appearance.

The cocks weigh twelve pounds, but in order to secure this

weight, the body must be large. As a rule, the Brahma has

a big, full breast and hackles, and a rather high tail. In

form the Brahma suggests a large ellipse or oval. The
most typical features of the Brahma are the pea comb, and

a head rather small in proportion to the body. The full

breast is decidedly characteristic. There are two common
varieties of the Brahma, the light and the dark. The light
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Brahma is distinguished by white plumage with black-

splashed hackle and tail (Fig. 41). This is by far the most

popular color. The dark Brahma has plumage of the

same color as the beautiful partridge, while the yellow shanks

of the light Brahma, together with the beautiful markings
of its plumage, make it the most attractive. The Brahma is

FIG. 41. A typical Light Brahma pair. The large size and beautiful plumage
are very characteristic of this breed.

found throughout the country, but predominates in sections

where market poultry is demanded. The Brahma is often

used in crossing with general utility breeds, in cross breeding
for quicker maturity, good size, and fine meat. The lighter

Mediterranean breeds are gradually forging to the front in

place of the heavier breeds, but the Brahma should always
be used to produce large roasters and capons.
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Langshans. The Langshan is not as large as the Brahma
nor as popular. Its early history is rather obscure. These

birds originated in England, but have been materially im-

proved in this country by breeding. The Langshans are

much larger, longer legged, and more stilted looking than

other meat breeds. They have high tails, which reach to the

height of the top of the head. A line drawn from the point
of the beak to the bottom of the foot, thence up to the top
of the tail would outline the whole body in a V-shape. The

Langshan has rather a large comb, a lighter hackle, and

shankless feathers. The most characteristic features of the

Langshan are the long leg and high tail. There are two varie-

ties, the black and the white, the black being by far the

most common. The white Langshan has never attained much

prominence. The dull black with the green sheen is very

beautiful, but has the serious disadvantage of a black shank,
dark skin, and dark breast, and the American house-wives

demand yellow skin and shanks of the American type for

the table. The Langshans are fairly good foragers and make
ideal roasters and capons (Fig. 42).

Cochins. The Cochins are quite different in appearance
from the Brahmas and Langshans, being neither as large nor

as tall. They have very heavy shank feathering, and some-

what resemble a large ball, being as deep as they are long.

They have a rather small single comb, and small wattles,

but the most characteristic feature is the heavy mass of

feathers on the back, called the cushion or saddle. The

Cochins, as a breed, are of Asiatic origin, but were greatly

improved and developed in England. As an Asiatic breed,

they were called Shanghais. There are four common varie-

ties buff, partridge, white,and black the buffand partridge

being the most popular, and the buff is the most common of

all (Fig. 43) . The popularity of Cochins has greatly declined

in the last few years, owing chiefly to their small egg yield

and secondly, to the fact that they have more and more
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FIG. 42. A Black Langshan pair, showing the long legs and high tail which is com-
mon to this breed. (Photos by Urban Farms, Buffalo, N. Y.)

tet

FIG. 43. The Cochins are one of the most thickly feathered breeds. The Buff

variety, pictured here, is very beautiful when well bred.
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been bred primarily for feathers, and lastly for meat. At
the present time they are chiefly raised for exhibitions.

Cornish Game. The Cornish fowl is one of the oldest

of our domestic birds, and probably existed in prehistoric

times. It has all the characteristics of the game bird, long

legs, long neck, and small compact body with full breast.

There are a number of different varieties, but the black

FIG. 44. A Cornish Game pair. These birds are much heavier than they look,

being very close-feathered and hard-fleshed. (Photos by Oak Hill Poultry Yards.)

breasted red is the most common. The Cornish Game,
owing to its desirable points and its great antiquity, has

been much used in crossing with other types to originate

new breeds, and its blood probably circulates to a greater or

less extent in all of our general utility breeds. The Cornish

Game birds have a relatively small body, but are heavy;
the compactness of their flesh makes them weigh from two

to three pounds more than their appearance would indicate.
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The Cornish fowl will probably continue to be mated with

other breeds to develop flesh production (Fig. 44).

LABORATORY EXERCISE

EXERCISE No. 10. Secure characteristic specimens of as

many representatives of the meat breeds as possible. The

Brahmas, Cochins and Langshans should be represented if

they can be secured. This exercise should be conducted

the same as exercise No. 9, page 56.

THOUGHT QUESTIONS

1. What are some of the general characteristics of the meat breeds?
2. Where are the members of this group especially found?
3. How do the meat breeds compare in size with the egg breeds?
4. Describe the general external appearance of the meat breeds.
5. Describe the disposition of the heavy meat breeds.

6. Do the meat breeds fly readily or take much exercise?

7. How long does it take the meat breeds to come to maturity?
8. Are the meat breeds persistent sitters?

9. Do they make good sitters and mothers? If not, why?
10. What protection do the members of this group possess which makes

them very hardy?
11. Are the heavy breeds large eaters?
12. Discuss the egg producing ability of these birds.

13. What types of products are the meat breeds generally bred for?
14. Enumerate some common examples of the meat group.
15. Describe the external appearance of the Brahma.
16. To what use can the Brahma best be put?
17. What are the peculiar characteristics of the Langshan?
18. What feature of the Langshan makes them undesirable in America

for market purposes?
19. Describe the external appearance of the Cochin.
20. Why are the Cochins becoming less and less useful from a utility

standpoint?
21. What characteristic is possessed by the Cornish fowls which makes

them a member of this group?
22. Enumerate the breeds belonging to this group which are kept in

your community.

Reference. Consult "American Standard of Perfection."
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GENERAL UTILITY BREEDS

A NUMBER of breeds of fowls are commonly termed general

utility. These are distinguished by their ability to yield

both meat of good quality and a goodly number of eggs.

They are for dual purposes, we might say, because they

perform two different functions efficiently (Figs. 45 and 46) .

They abound on the general farms of the country, and form

the characteristic fowl of the small flock grown especially for

home use. As a rule, they lay a large number of good-sized

eggs during tneir pullet and yearling period, and after they
have ceased to lay eggs, they are killed, and their carcasses

bring a good price. They are the type generally demanded

for medium and large broilers. They are plump when twelve

to fifteen weeks old, and never have the exceedingly large

frames characteristic of the meat breeds. If properly man-

aged, they lay eggs in all seasons, especially during the fall

and winter; but unless carefully fed and managed, they liave

a tendency to become so fleshy that it checks egg production.

Usually the general utility breeds will be found to be a

half-way type, between the egg and meat breeds (Fig. 47).

CHARACTERISTICS OF THE GENERAL UTILITY BREEDS

Size and External Appearance. The fowls of this group
are medium in size and weight, on an average running from

four to eight pounds. Laying hens usually weigh from five

to six pounds. They have abundant plumage, the feathers

being much closer than on the egg breeds, but they lack the

thick fluff characteristic of the Brahma and Cochin. They
have yellow shanks, free from feathers, which is one of their

chief merits. All the breeds in this class have full, well-

rounded bodies covered with considerable flesh, and their legs
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are of medium length. In all breeds except the Wyandotte
the bodies are much longer than they are deep (Fig. 48) .

Disposition. In disposition the American breeds are just

about half way between the

Mediterranean and Asiatic

types. They are quite ac-

tive, roaming a considerable

distance in search of food,

and with some powers of

flight; after they once ac-

quire the habit they can fly

over a six-foot fence. They
are not nervous or easily

frightened like the egg breeds,

and if carefully managed are

easy to handle.

Maturity. The general
utility breeds mature rather

quickly, the time varying

with the breed. It generally

FIG. 45. Eggs of the general purpose FIG. 46. General purpose breeds
breeds have a brown shell, are of good size bring in a revenue from both eggs and
andin quite general demand. The Cornell meat. A Barred Plymouth Rock cock-

Poultry Department was the first to use erel dressed for market,
the egg stencil to label shipping cases.

takes from four to six months for the American breeds to

begin to lay eggs. Their feather growth is fairly rapid,

much more so than in the Asiatic breeds. In breeds in which
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the male and female plumage differ, the sexes can be easily

distinguished at about six weeks of age. Owing to their

early maturity and plumpness they make excellent medium
and large broilers, and the very best small, tender roasters.

Broodiness. The American breeds have the broody
instinct highly developed, and make good sitters and mothers,
for they are neither nervous and flighty, like the egg breeds,

nor heavy and clumsy, like the meat breeds. Considering
all breeds of poultry, the general utility type seems the best

FIG. 47. A flock of Barred Plymouth Rocks. This breed is the most popular
general purpose breed in America.

fitted for natural incubation, because, owing to their broodi-

ness and their size and temperament, they can always be

depended upon to bring off a good hatch.

Hardiness. The general utility breeds possess all the

characteristics of the meat breeds which indicate hardiness.

They are full feathered, have small head parts, and an abun-

dance of fat to keep them warm in cold weather. They are

not liable to frozen combs and wattles like the Leghorns,
but the American breeds can live in any climate where it

is possible to keep poultry. They have not been bred exclu-

sively for abundance of feathers, as have the Cochins.
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Feeding. These birds are all heavy eaters, partly because

of their relatively large size, partly because of their active

disposition, and the fact that they take considerable exer-

cise. On the other hand they are also heavy producers of

meat and eggs. The cost of the feed can be materially cut

down by allowing them plenty of green grass range.

FIG. 48. The body shape of the general purpose breeds resembles an inverted

derby hat, long, rather deep, with full curves.

Production. For dual purpose production probably no

birds are superior to general utility groups. They produce
a goodly number of eggs; on the average, from one hundred

and twenty to one hundred and fifty in a year can be expected,

and the yield is good in whiter, which is the season of high
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prices, hence large profits. The eggs are all brown and of

good size. Surplus cockerels can be disposed of as broilers

in May and June, or, if desired, can be held over and sold

in the fall for tender roasters. These fowls are more in

demand than any other type. The general utility breeds are

often crossed with Brahmas and Cochins for flesh production.

GENERAL UTILITY BREEDS
The common general utility breeds are of American

origin, and comprise the Plymouth Rock, Rhode Island Red,
and the Wyandotte. But there are two breeds of English

origin, the Orpington and the Dorking. The Orpington has

become quite popular in America. The Dorking occupies
in England the same position which the Plymouth Rock
and Rhode Island Red fill in America.

Plymouth Rock. The Plymouth Rock is America's

most popular breed. This fowl was produced by crossing

two common American types, the Black Java and the

Dominique being the breeds chiefly used to develop them.

The Rocks have gone through a gradual transformation

until to-day they are one of the most beautiful as well as

the most valuable commercial types. In appearance, the

Plymouth Rock is rather long-bodied, deep and round, with

fairly long shanks, and an abundant hackle. Their shape
has been likened to that of the common, old-fashioned gravy
boat. The most common variety of the Plymouth Rock
is the barred. This breed is probably found on the general

farms of America in greater numbers than all other breeds

combined. The feathers are crossed by narrow black and

white bars, which give the bird, when seen from a distance,

a dark grey color. The white and buff varieties are grow-

ing in popularity. The Plymouth Rocks are good producers
of eggs, and make ideal birds when dressed for market. They
are, to-day, the most popular breed, as is evident both from

the number of persons raising them, and by the number
shown and the attention which they attract at poultry shows.
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Rhode Island Reds. The Rhode Island Red is another

breed of true American origin, many different types being
used experimentally in its development. The Cornish fowl

was one of its ancestors. These birds were bred in New
England, and are to-day rapidly growing in public favor.

If this present popularity increases, they bid fair to rival

the Plymouth Rock for general use. The shape of the Rhode
Island Red resembles a rectangle, the lines of the back and

breast being parallel (Fig. 49). The legs and neck are

FIG. 49. Pair of Rhode Island Reds; a very popular and useful general purpose
breed. (Photos by Dearborn and Sharpe, Blairstown, X. J.)

rather long, and it has an abundant hackle. Its beautiful

dark red plumage, the same on both sides, is one of the most
attractive plumage patterns on any breed. There are two
varieties of Rhode Island Reds, the rose and the single

comb, the latter being by far the more popular. The Reds

are found on many American farms, and are exceedingly

popular with the suburban and city back yard poultryman.

They are essentially a dual purpose bird, as they give a very

heavy winter yield of eggs, but their eggs lack uniformity
of color. They are most persistent sitters, hence special
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efforts are necessary to break up their nests in the Spring.
Their popularity is growing by leaps and bounds. The
Rhode Island Red Club of America, an organization com-

posed of breeders of Rhode Island Reds, is one of the largest

speciality organizations in America.

Wyandottes. The Wyandottes are another breed of

American origin. Unlike the Rhode Island Reds and the

Plymouth Rocks they closely resemble the Cochin in shape,

being short-bodied. The silver laced Wyandotte was the

first representative of this group, other varieties being sub-

sequently developed from it. The White, which is the most
common variety to-day, probably came as a sport from the

early type. The most distinctive features of the Wyan-
dottes are the short, wide body and the short leg. They
are full feathered, with a small cushion on the back, and very
full breasted. Being so plump, they make ideal broilers

and roasters. A distinctive feature of the Wyandotte is

the rose comb. One variety of this breed has a very beautiful

plumage pattern, and is popular at American Poultry Shows,

although not quite so much so as the Rocks and Reds. Their

eggs are brown. The short body has a tendency to hinder

heavy egg production. Probably no breed furnishes a better

medium or large broiler, or a fuller breasted, tender roaster

than the Wyandotte (Fig. 50).

Orpingtons. The Orpington is a bird of English origin,

and is deep-bodied, full-breasted, and of good weight (Fig. 51).

It has a white skin and pinkish-white shanks, which com-

pare unfavorably with the yellow skin and shanks of our

American breeds. It is doubtful if the Orpington will ever

rival the three general utility breeds that have been described.

Dorkings. The Dorking is the English utility breed. These

birds lay a goodly number of eggs, and tend more to egg

production than to flesh development. They are rather

long-bodied birds, of dark plumage. The Dorking has a

fifth toe which emerges from the hind part of the leg just
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FIG. 50. The full-breasted White Wyandotte is very popular both for eggs and
meat. (Photos by Onlya Farms.)

FIG. 51. A Buff Orpington pair; a breed which is noted for full breast and deep
body. They lay brown-shelled eggs in considerable number. (Photos bySunswick
Poultry Farm.)
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below the spur. The Dorking will never attain much com-

mercial importance in the United States, for there are too

many other breeds, whose characteristics better meet the

American demand.

LABORATORY EXERCISE

EXERCISE No. 11. Secure representative birds of the

general purpose group. Individuals of the Plymouth Rock,
Rhode Island Red, and Wyandotte breeds should be in-

cluded. Devote at least one whole period to a demonstra-

tion study of these birds, following the general scheme as

outlined for exercise No. 9, page 56.

THOUGHT QUESTIONS
1. What does the term "general purpose" mean?
2. Enumerate a few of the general characteristics of the so-called

"general purpose" breeds.
3. How do the general purpose breeds compare in size with the egg

and meat group?
4. Describe their general appearance.
5. Discuss the disposition of the general purpose breeds.
6. How long does it take the general purpose breeds to mature?
7. Do the general purpose breeds make good mothers?
8. Are the general purpose breeds protected from cold temperatures?

If so, how?
9. Are the breeds of this group heavy eaters?

10. What type of egg does this group produce?
11. Can the general purpose breeds be used commercially for the pro-

duction of meat?
12. Enumerate a few of the leading general purpose breeds.
13. Give a brief description of the characteristics possessed by the,

Plymouth Rocks.
14. Discuss the popularity of the Barred Plymouth Rock.
15. Tell what you can of the ancestry and popularity of the Rhode

Island Reds.
16. Give a brief description of the external characteristics of the Rhode

Island Red.
17. What is the characteristic body shape of the Wyandotte?
18. Do the Wyandottes have a single or rose comb?
19. What is the leading distinguishing feature possessed by the Orping-

tons?
20. Where were the Orpingtons originated?
21. Where were the Dorkings originated?
22. What is meant by the fifth toe?
23. What is the most popular member of the general purpose group

in your locality?

Reference. Consult "American Standard of Perfection."



CHAPTER VI

MISCELLANEOUS BREEDS

THERE are a number of quite common and useful birds

which do not logically belong to either the egg, meat, or

general utility breeds. These miscellaneous types are usually

found on small farms and in the city poultry yard. They
are of no great economic importance, but are usually kept

for some special purpose. Some of these types have a very

beautiful plumage pattern, which makes them valuable for

exhibition. Some are bred for their fancy feathers, many are

kept solely for the pleasure they afford, others from the

stand-point of association, while still other miscellaneous

breeds are kept for any unique feature they may possess.

In the following discussion a few of the more common of

these types will be described.

Exhibition. In the last ten or fifteen years the poultry

show has experienced a marked development, due to the

interest aroused in the possibilities of poultry as a farm crop,

and also to the growing interest of the city man hi poultry.

Where, a few years ago, but two or three poultry shows

were held in a state, to-day there are often twenty or thirty.

To a certain extent all breeds of poultry are exhibited, but

every year there are more of the pure commercial breeds,

especially of the egg and general utility types. The value

of the breed depends, first, upon its utility, and secondly,

upon its fancy features. While the utility breeds occupy
a leading place in poultry exhibitions, there are also varie-

ties, which, owing to their beautiful plumage and fancy

points, awaken great interest, and the Polish fowl is one of

these. There are several varieties of the Polish, classed

according to their plumage pattern, the black and the white

being the most common. The Polish bird has a beautiful

77
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crest or topknot on the head, which gives it a very fine

appearance (Fig. 52). The White-crested Black Polish is of

good size, resembling the Leghorn in type, but a little heavier.

The plumage of this variety is a deep, rich black, the head

being surmounted by a pure white crest, bordered in front

directly over the beak with a few black feathers. This

striking contrast of the black and white with the red of -the

face and wattles, makes them very suitable for exhibition.

FIG. 52. A White Polish male. A very beautiful bird which shows the character-
istics of the Polish breed. (Photo by F. H. Stoneburn.)

The Hamburg is another breed of the same type, repre-

sented by six varieties, all of which have most beautiful

plumage. As the name implies, the Hamburg breed came

from the German city, Hamburg. The spangled and penciled

varieties are exceedingly beautiful, the Silver and Golden

Spangled having the handsomest plumage of any fowls in

existence (Fig. 53). The plumage of the former is white all

over the body, spangled with black. They have a rose comb
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and white ear lobes, and are somewhat similar in type to

the White Leghorn.
The Blue Andalusian is another fowl which attracts atten-

tion in the show room. These birds are the result of crossing

black and white varieties of the same breed. They are rather

large, with plumage of rare and singular color. This is a dis-

tinctive blue, which is much
darker on the back and

hackle. In order to breed

good Blue Andalusians it is

necessary frequently to re-

vert to the original cross of

black and white parent, as

the birds have a tendency
to revert to the original type
unless new crosses are often

made. The Andalusian
has no commercial supe-

riority over the Leghorn or

Minorca. Several other

breeds might be grouped in

this classification of special

exhibition types, but these

three will suffice to describe

their characteristics.

Pleasure. In order to succeed in any branch of the poultry

business, the poultryman should derive pleasure from his

work, but there are birds which are kept solely for the pleas-

ure derived from breeding them. Among these, the Bantam

probably takes first rank. In color and body type these

birds are, hi most cases, the miniature duplicates of large

breeds (Fig. 54). The Bantams are often bred as pets for

children, simply to give them pleasure. Some Bantams,

particularly the Buff Cochins, are used in the hatching and

rearing of pheasants or other young birds which are difficult

Fio. 53. A Columbian Wyandotte hen,
showing the beautiful color-markings which
are so much desired for exhibition. (Photo
by Chas. D. Cleveland.)
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to raise. There are two main groups of Bantams, the Game

and the Ornamental, and the Game Bantams are subdivided

into a number of varieties similar in shape and color to the

standard Game fowls. As a rule, the best Game Bantam

resembles the standard Game in every respect, except size.

The smaller they can be bred and yet conform to type, the

better they are. Small Game Bantams weigh only a few

ounces, yet possess the style, symmetry, and alertness of

the large Game. The Ornamental group are the most inter-

esting to young people.

The Asiatic Bantams,

namely the Brahma
and Cochin, lead in

popularity, while the

little Buff Cochin is

one of the most com-

mon and interesting.

These have the typical

body shape and color

of the large Buff Cochin,

but weigh only about

fourteen ounces, as com-

pared with the eight

or nine pounds of the large Cochin. The Sea Bright
Cochins are distinguished by a beautiful plumage pat-

tern, and an alert, upright carriage. The Rose Comb
Bantams are another group always seen at poultry shows;

they are bred extensively for pleasure. Bantams may be

produced from any standard breed by constantly selecting

the small adults for breeding, and hatching year after year
the smallest eggs laid by the-smallest fowls. If kept up con-

tinually, this practice will result in very small and dwarfed

specimens.

Association. Certain breeds of poultry are often kept for

the simple reason that the poultryman has become attached

FIG. 54. Black-tailed Japanese Bantams.
These very small birds make excellent pets for
the little folks. (Photo by Urban Farms, Buf-
falo, N. Y.)
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to, or especially interested in, one particular type. This

association or attachment may be because he or she has

originated the particular type, or the poultryman may have

been acquainted with this particular breed hi his youth, and

fancies it as a matter of sentiment. Quite commonly the

breed is a general favorite in the community, and bred for

FIG. 55. Barred Plymouth Rock hen, very common on all farms in the United
States and frequently called the "Old Grey Chicken."

no other reason than that it is the prevailing type. A good

example of this class is the Barred Plymouth Rock. The fact

that this breed is more often found on the farms of the country
than any other often leads to the belief that there is no fowl

like the old grey chicken (Fig. 55).

Unique Features. Some of our poultry possesses certain

distinctive features or marks which appeal to the fancy of
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the poultryman. Spanish fowls, for instance, are unique in

having a pure white face, which always interests and causes

comment. The Polish and Houdan have a crest which

immediately distinguishes them from all other varieties, and

any specimen of this breed will attract general attention by
its oddity. Among the most unique fowls in the poultry

yard are the Silkies, whose feather growth is characteristic

from the fact that it resembles tufts of hair or thread more
than feathers. The plumage is white, the skin and face are

purplish. They are sometimes called the Woolly or Downy
fowl. Next to the Silkie in singularity are the Frizzled

chickens, which are so named from the fact that the plumage
is curled. Instead of lying flat on the body, the quills of

the feathers curve upward, and point toward the bird's head.

This makes the feathers look as if they had been curled with

a curling iron. This ruffled and erect plumage makes the

bird look very plump, but in reality they are not heavy.
The prevailing color of the Frizzle is white.

Commercial Value. Summing up the commercial advan-

tages and possibilities of our breeds, we see that they depend

upon two distinct factors. First and foremost are the eco-

nomic possibilities, which are governed by their ability to

produce food for human consumption. Next in importance
are their fancy features, such as plumage viewed from the

stand-point of beauty. The Silver and Golden varieties,

with either spangled or penciled plumage, probably excel

all others. In studying breeds and breed types, their eco-

nomic or utilitarian possibilities should be paramount, not

the fancy features.

LABORATORY EXERCISE

EXERCISE No. 12. If possible, have the pupils bring to

class as many representative birds, which are classified as

Miscellaneous Breeds, as they can find in the vicinity. Ban-

tams, Silkies, Frizzles, Polish, and Hamburgs would make
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a very complete class for study. Go over the birds at hand,

paying special attention to the peculiarities of each which

place them in the miscellaneous group. Follow the general

scheme as outlined in exercise No. 9, page 56.

THOUGHT QUESTIONS

1. What characteristics cause certain breeds to fall into a miscellaneous
class?

2. Are the miscellaneous breeds of any great commercial or economic
importance?

3. Where are the members of this group most usually found?
4. To what is the growth of the poultry show responsible?
5. Upon what two factors does the value of a breed depend?
6. Mention a few of the characteristic features of the Polish breed.
7. For what is the Hamburg famous?
8. Which breed is characterized by a blue plumage color?

9. How are the Blue Andalusians bred?
10. Is an interest and pleasure from poultry work necessary for success?
11. Enumerate the various breeds which are kept for pleasure.
12. What are some of the more common varieties of bantams?
13. Are bantams used as pets?
14. What is the average size of bantams?
15. Are some breeds of poultry bred for association's sake?
16. Give an example of a breed which is very popular, due to associations.

17. What breeds are kept for their unique characteristics?

18. What are some of these unique or odd characteristics?

19. How can the true commercial value of a breed be determined?
20. Are there any representatives of these miscellaneous breeds in

your community ?

21. If so, are they a success commercially?

Reference. Consult "American Standard of Perfection."



CHAPTER VII

BREEDING AND MATING

THE hardest problem which confronts the poultry keeper

is the mating and hatching. Each year he must raise enough

pullets and cockerels to replace those sold on account of age.

Proper breeding is a question which confronts both the

small back yard poultry keeper and the commercial poultry-

man, and a clear understanding of the practical nature of

the work is absolutely necessary, if good birds are to be

produced each year.

Breeding Defined. Breeding is the science which deals

with the reproduction and improvement of domestic ani-

mals; and as a natural function breeding is merely the repro-

duction of the species. When man systematizes breeding

operations, his object is to bring about improvement through

reproduction. Breeding in itself is a complex problem only

partially understood, and in this chapter will be pointed

out a few of the more important and practical methods of

solving this problem.

Mating Defined. Mating is a process in breeding. It

may be defined as the selection and pairing of individuals

possessed of desirable characteristics, with the hope that

these characteristics will be reproduced in their young. In

artificial matings, the aim of the poultryman should be

improvement along some commercial line, such as egg pro-

duction, meat production, or the possibilities of dual pur-

poses. In practising artificial matings for improvement, the

poultry keeper should have in mind a well-defined ideal type,

for without some standard or ideal, no definite advance

can be made. By constantly selecting towards this type,

each succeeding generation should be better adapted to the

purpose in view.

84
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Factors Which Affect all Breeding. Two distinct groups
of factors affect the reproduction of all animals; these are

particularly applicable to domestic poultry. These may be

termed influence of inheritance, and influence of environ-

ment. By inheritance is meant the transmission of charac-

teristics or features from the parent to the progeny. Nearly
all the features which young chicks display during their

early development are inherited from the parent through
the egg. Shape of body is inherited. Color of plumage and

color of egg are inherited. In addition to visible character-

istics, types of temperament are inherited. The power of

egg production is known definitely to be inherited. Disease

is in a few instances hereditary, while in others not the

disease itself, but a tendency or predisposition to it is

transmitted. This factor of heredity is the greatest power
for improvement which the poultry keeper can bring to

his aid.

The second factor is that of environment, or the influence

of surroundings, upon the production, development, and

growth of birds. Environment is operative from the time

the hatching egg is laid, until the resulting chick has reached

maturity and is marketed. Before incubation, holding the

egg too long or subjecting it to an improper temperature
will check the growth of the embryo or destroy it. Lack

of moisture or unsuitable temperature in the incubator will

result in a poor hatch of chicks. The same is true during
the brooding and growing season. Lack of range, green food

and shade will check growth and retard maturity. Unsuitable

environment tends to retard the natural development of

inherited characteristics. It must be laid down as an ele-

mentary principle in breeding that the best results can be

obtained only by the combination of two factors. Heredity
demands that breeding be from good birds, and environment

means providing them with such surroundings as will best

promote growth and production.
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Laws of Breeding. Before discussing special methods of

mating and breeding for definite purpose, the common laws

of breeding will be briefly stated, for these must be under-

stood before one can mate fowls intelligently.

The most common and one of the most stringent rules in

the reproduction of animals is the law of heredity. In plain

words, this means that like produces like, and that . the

young will, in large measure, show the same characteristics

as the parents. The action of this law makes it essential

for us to mate and to breed from birds which possess those

characteristics we desire hi the progeny. Scientists have

demonstrated that this law is fixed and absolute. Further-

more it has been found that the results of this law of heredity

can be computed definitely in figures. The discovery of these

facts and their application to poultry breeding are of the

greatest value to the poultryman, because they enable him to

mate his birds intelligently for the purpose he has in view.

The second important law of breeding is that called vari-

ation, and this law is antagonistic or in opposition to the

law of heredity. Stated in simple words, it means that

many of the characteristics shown by the progeny will differ

from those possessed by the parent. This is what is known
in science as a counteracting force. Just as we have laws

of heredity and variation working in opposition to each

other, so we have the laws of gravity and centrifugal force

working against each other to hold the earth in balance.

Observation of the workings of this law of variation teaches

us that there are different kinds of variation. There may
be variation in color and quality, in structure and size, in

egg production, and in flesh forming ability. It is because

of this law of variation that the poultryman is able continu-

ally to improve his flocks. By studying these variable

characteristics, and by constantly selecting and breeding

the varieties best suited to his needs, he will secure better

and better birds.
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Atavism is another law of breeding which teaches us that

the characteristics of individuals may disappear for a genera-

tion or two, and then reappear in a subsequent generation.

For example, we sometimes get black birds from a pure
Barred Plymouth Rock mating. This black plumage doubt-

less comes from the Black Java, which is one of the original

ancestors of the Plymouth Rock. Atavism may be termed

a going back or reversion to an ancestral type or color. We
might call it postponed heredity.

Prepotency is another term used hi breeding. It means

simply the ability of the parent to stamp characteristics on

its progeny. Some parents who lack this power are said to

be non-prepotent.

The term correlation, as used in poultry breeding, means

the relation which may exist between a part of the body
and the ability of the birds

to produce eggs. For exam-

ple, scientists are wonder-

ing to-day whether there is

any correlation between the

form of the body and egg

production. Should this be

proven, it will be a simple

matter to pick out birds that

are good layers.

Sports are oddities, or ab-

normal individuals, and these

may illustrate a type of varia-

tion, which is spontaneous in

its nature. A sport is an ani-

mal which is different from the

normal type, and exhibits characteristics utterly unlike those

of its kind; for example, a tailless, a wingless, or a four-

legged chicken (Fig. 56). In studying these rules, the stu-

dent should fix in his mind the fact that hi breeding we select

FIG. 56. A tailless Leghorn commonly
called a sport.



88 THE BIRDS

birds which represent the very best of those characteristics

which we desire to produce, for the reason that, by mating

them, the progeny are likely to inherit these characteristics.

Moreover, in accordance with the law of variation, some
individuals will show even finer characteristics than their

parents. To secure continuous improvement year after

year, these better variations should be selected and repro-

duced each year.

Importance of Special Matings. An elementary prin-

ciple of breeding is the importance of making special matings
for special purposes. Such matings should be made early

each spring, the best females from the whole flock being
chosen and mated with male birds possessing the character-

istics desired. This custom eliminates inferior birds from

the breeding pen, and enables the poultryman to exercise

his most powerful weapon, namely, the power of selection.

Mating by selection is the breeding from a few of the best

birds. Mass breeding, which permits the saving of eggs for

hatching from all birds in the flock, leads to no definite

improvement.

Special matings for breeding purposes should be small,

usually from eight to twelve females being mated to one male

bird. With the light, active breeds, twelve are none too

many; with the heavy breeds, eight are usually sufficient.

This mating should be made in January or early February.
The birds should be put in" small breeding houses, that are

well-ventilated, dry and clean. They should be given free

range, and fed an abundance of hard, dry grain scattered in

deep litter. This method of feeding with plenty of range
will induce exercise which is one of the essentials for health

and vitality. The object in special matings is to get fertile

eggs, which contain strong, vigorous germs. When set in

the incubator such eggs will hatch large, healthy chicks.

Breeding for Egg Production. When breeding for egg

production in breeding pens, a few points should be especially
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considered, and the most important is vigor. Vigor is a

strong, inherited constitution (Fig. 57) . Vigor means freedom
from disease and good health. It also means the ability to

transform feed material into eggs. Vigor in poultry is mani-
fested by a good sized body, by an erect carriage, with a

rather high tail, and by a bright, prominent eye. A short,

thick beak and a deep head are also common signs of high

vitality. Want of vitality is most often indicated by a low,

drooping carriage, a drooping tail, narrow body, long beak

FIG. 57. Barred Plymouth Rock chicks, showing different degrees of vigor.
The one marked "A" is of normal size, the other two should be disposed of for
meat at an early age.

and head, and a depressed eye. It may be due to heredity,

to improper feeding, or to faulty housing. Whatever the

cause, birds showing lack of vitality should never be used

for breeding.

Size must be considered in mating for egg production.
The large hen usually lays a large egg, which hi turn will

hatch a large chick. Observation proves that the small egg
hatches the small chick, which at maturity is the small

adult. If we wish large eggs for market, we must use a good
sized bird from which to hatch the pullets for laying.

In choosing fowls for special matings, try to breed only
from birds capable of large returns (Fig. 58) . Egg production
in a female is inherited from the father; hence if we wish to
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have a heavy producing flock the cockerel in the breeding

pen must be from a mother that is a heavy producer.

Birds hatched late should never be used for breeding, as

they are apt to be immature, small of size, and to lay small

eggs. This applies to both male and female. Maturity
means not only good growth, but high vitality, and also

means strong chicks when hatched. Pullets should never

be utilized for breeding. When used year after year they

have often been the cause of failure in poultry enterprises.

They are small and lay a

small egg. The ideal prac-

tice is to mate yearling hens

to vigorous, mature cockerels.

In choosing the breeders,

a good appetite indicates

good production and stam-

ina. So does an alert, ac-

tive habit, shown by the

desire to be off the perch,

and working in the litter,

or roaming over the range.

If these five requisites are

^ borne in mind, and matings
FIG. 58. A Rhode Island Red hen with f . rrrrlnr>tirm rnarlfi

a large egg record. Note the great depth l r egg prOQUCtlOn made
of body and signs of vigor.

accordingly, the resulting

chicks will be more likely to reach maturity at the proper

time and make good, healthy layers than if they were

neglected.

Breeding for Meat Production. In breeding for meat

production, the same special matings should be made, and

the same general rules apply. Size is most important, be-

cause a large body means a large amount of meat, but the

kind and quality of the meat should also be considered. The

meat a fowl produces depends somewhat upon the type of

meat desired. If broilers are demanded, small-boned, plump,



BREEDING AND MATING 91

quick-maturing birds are best. If roasters are the object,

large sized, full-meated, slow-growing birds which are tender

at maturity are more desirable. Vigor, stamina, and good
health are just as necessary here as in breeding for egg pro-

duction.

Pedigree. The dairyman who hopes to succeed hi his

business must know the exact ability of his cows to produce
milk. He can then dispose of the unprofitable ones. The

tune has come for the poultryman to follow the same plan.

He should weed out unproductive birds, which might be

called culls or drones, and substitute hi their places birds

which are good layers. This is known as pedigree breeding.

By following certain methods, he can rear a line of fowls

whose power of egg production is known. By consulting

these records when he makes special matings, there will be

immediate and continuous improvement. There are three

steps in pedigree breeding : First, trap nesting. Trap nesting

for a large laying flock is not profitable, and scarcely feasible.

The trap nest should always be placed hi a separate mating
and breeding pen, and is so arranged that when the hen

enters to lay the egg she is caught. When the attendant

removes the egg he marks on it the number of the hen, then

releases her, and sets the nest. When a lot of eggs have

been saved from trap nested birds, they are hatched in an

incubator. Eggs from the same hen can be put in small

compartments or hi small cheese cloth bags. This is called

pedigree hatching, and is the second step in pedigree breed-

ing. When the chicks are hatched they should be distinctly

marked, either by toe-punching or leg banding. The pedigree

process necessitates considerable labor, but its immediate

results in increased egg production are so apparent that the

slightly increased labor and cost are tune and money well

spent.

The only way hi which poultry can be bred successfully

is to make special matings with selected birds.
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LABORATORY EXERCISES

EXERCISE No. 13. Practice work in selecting breeding
birds can best be secured by taking a trip to one or more

nearby poultry flocks which are owned by some of the pupils.

The class can then go over each bird, separating the breeders

from those which are to be sold or killed. When making the

selection each bird should be examined carefully for the

characteristics which are outlined in the text. The object

for which the flock is to be kept should be considered first.

That is whether the flock is to be managed for egg production
or for meat. In this selection size, health and vigor are the

first considerations.

EXERCISE No. 14. If a small flock is maintained on the

school property the pupils should be given experience in

operating trap nests and keeping records of individual pro-

duction. Simple trap nests can be easily built. This work
can be taken up as a project in carpentry. Knowing the

production of the hens in the flock an effort should be made
to pedigree the chicks hatched and thus allow the pupils

to study the inheritance of egg production and common
external characters of plumage color and comb characters.

THOUGHT QUESTIONS

1. In what way is the work of mating and hatching a hard problem
for the poultry keeper?

2. What is meant by breeding?
3. What is the direct object of all poultry breeding?
4. Define the word mating.
5. Describe the difference between mating in nature and artificially,

as with poultry keeping.
6. What are the two controlling factors which affect all breeding work?
7. What is meant by inheritance in breeding?
8. Discuss the effect of environment upon all breeding work.
9. What is the true meaning of inheritance and environment when

applied to breeding operations?
10. Define the law of heredity.
11. What is the great value of the law of heredity?
12. What is meant by the law of variation?
13. How does the law of variation make possible continued improve-

ment?
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14. The law of atavism means what to the poultryman?
15. Give an example of atavism.
16. Define the meaning of prepotency.
17. What do we mean by correlation in breeding?
18. What is a sport? Give an example.
19. What is meant by special matings?
20. Mating by selection has what advantage over mass mating?
21. Enumerate factors which should be considered when breeding for

egg production.
22. Why is it essential to breed from rather large, mature birds?
23. \Vhat special features should be considered when breeding for meat

production?
24. Describe the process of pedigreeing.
25. What are the advantages of pedigree breeding?

Reference. Consult "Animal Breeding" by Shaw.



PART II

HATCHING AND REARING

CHAPTER VIII

THE EGG

THE hen's egg is a mass of cells and tissue of different

kinds, encased in a shell or protective coat.

Function of the Egg. In all nature the egg is the repro-

ductive body, but the function of the hen's egg is twofold.

The fertile egg contains in its center, the germ, which, on

the application of heat, will develop into a young chick,

and also, surrounding the germ or embryo, the yolk or food

material which nourishes the embryo during its growth.

From a reproductive standpoint, the egg contains both the

chick and its food supply. The entire mass is encased in a

protective shell which retards evaporation, so the egg can

be kept a considerable time without injury. In addition to

its reproductive function, the egg is used by man for human

food, and because of the excellency of the food, and the

great demand for it, poultry keeping has become a matter

of great commercial importance. The egg of the domestic

fowl is not only large of size but highly nutritious, the pro-

tein in the egg being especially valuable and considerable

in amount.

Structure of the Egg. The component parts of the egg

are the shell, the membranes, the albumen, and the yolk.

The shell is an outer envelope or case surrounding the egg

to protect its contents. It is largely composed of carbonate

of lime, which the bird secures by eating oyster shells, bone

and grit. Sometimes hens lay soft shelled eggs. This is

94
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either because the bird has not eaten enough of shell forming

feed, or because there is disease of the oviduct. The grow-

ing chick must breathe while in the shell, and nature has

provided for this by making the shell porous, with hundreds

and hundreds of small openings, through which the air passes,

and through these same openings the liquid part of the egg

evaporates. Shells vary greatly hi color and structure. The

Leghorn lays a white egg, which is rather brittle and thin,

and the heavier breeds usually lay dark or brown eggs, which

are much thicker and tougher. Owing to an abnormal

condition of the oviduct, eggs are sometimes laid with irregu-

Germ (found only
infertile,

'hell
Tiell membrane

rnnershe2l membram

Darkla,

ofydlK

n albumen
tyfedtum albumen

albumen

FIG. 59. The cross-section of an egg showing the location of the contents.

lar shells; often they are spotted and rough. In collecting

eggs for hatching, only the clean, smooth-shelled ones should

be used. The liquid part of the egg evaporates very quickly
in a warm temperature, and the best way hi which to check

it is to lower the temperature or, if possible, to close the

pores in the shell. Commercial cold storage means the

keeping of eggs at a low temperature to prevent evaporation.
In the home eggs are often preserved by placing them hi a

solution of silicate of soda, which coats the egg, and thus

closes the pores or openings in the shell (Fig. 59).

There are two shell membranes lying immediately under

the shell, &nd in close contact with it. These are called the

outer and inner membranes. The outer one lines the shell
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itself and adheres to it, and the inner one is closely adherent

to the outer. Examination of an egg a few days old will

show that at the large end these two membranes are de-

tached from each other and that there is a small air space
between them. This is commonly called the air cell. As

evaporation takes place the air cell grows larger, because

the liquid evaporated leaves more room for the outside air,

which finds its way in at the large end. Sometimes the air

cell may be misplaced, being often found on the side of the

egg. This is because the egg is old, and has been lying on

its side for a long time; the heavy liquid has settled at the

bottom and the air cell risen to the top. At hatching time

the shell membranes should be soft and easily broken; if

dry and rough, the hatch will be poor, for the chicks cannot

pick their way out of the shell. These membranes are com-

posed largely of nitrogenous material. Lying immediately
under the shell membranes are dense layers of a white sub-

stance called egg albumen, which contains considerable

nitrogen or protein, has no smell, and very little taste. The
white of the egg readily coagulates, and when an egg is

dropped into boiling water, this process of coagulation may
be easily seen. A study of the egg shows three distinct

layers of albumen. First, is a thin liquid near the shell;

next, in the center of the egg surrounding the yolk, is a very

heavy, dense layer; and a medium layer lies between the

two. Egg albumen has two distinct functions to perform.

First, it acts as a protective cushion around the chick during

its development, preventing sudden jars and shocks. Its

main function, however, is to provide the growing chick in

the shell with nutriment which goes directly into the forma-

tion of its body. At each end of the egg, in the albumen,
will be found a thickened string or cord, which appears to

be twisted, and attached to each end of the yolk. These

cords are called the albumen cords or chalazse. Their

function is to hold the yolk suspended in the center of the
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egg, and surrounding the yolk is a membrane to keep it in

place. The yolk is rich in fat. It is usually round and

yellow. Its function is to nourish the developing embryo.
When the chick begins to grow, a number of blood-vessels

develop which feed on and absorb the yolk. In the upper

part of the yolk is a little indentation or hollow, in which

the little chicken develops during the incubation period.

Sometimes yolks are a very light yellow, at other times very

dark; this color is materially affected by the kind of feed

given. That portion of the yolk which still remains when the

chick is ready to hatch is absorbed into the chick's body,
and furnishes its nourishment for the first day or two.

Formation of the Egg. The egg is the product of the

reproductive organs of the female, which are quite complex,
and consist of the ovary and the oviduct. Since the young
chick develops outside of the mother's body, the egg also

must be complicated in structure in order to protect and
nourish the embryo.

In the hen the ovary lies in the center of the cavity of the

body, and is attached to the back bone, and closely resembles

a bunch of grapes. The small yellow yolks or ovules vary
hi size from that of a pin head to that of a walnut, and each

is attached to the ovary by a stem or string. The mother
hen has in her body at maturity a certain number of ova
or very small yolks, and the rapidity of their development

depends largely upon the care and feed given her. The

yolks are developed from the surplus feed consumed which
is not needed for her growth or maintenance. As the feed

is deposited in the yolks, they grow and mature, one being

always a little ahead of the others. When a yolk is fully

grown, the sac or pouch which encloses it breaks in its middle

line, and the ovum drops into an open tube, and after the

yolk has fallen what remains of the sac dries up and dis-

appears. In a day or two another yolk reaches maturity,
and goes through the same process. The rapidity of develop-
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ment of the yolks determines the frequency with which the

eggs will be laid (Fig. 60).

The tube into which the yolk drops is called the oviduct;

it is the channel through which the egg passes from the

Egg mass.

'Egg ready fo be dropped
into the oriduct

Enlarged funnel-shaped
opening to the oviduct.

First albumin-secreting
section ofthe oviduct.

Second albumin secreting
section with egg
passing through.

Third and last albumin-

secreting section

Shell-forming section
the oviduct.

Cloaca, the opening through
which the eggpasses when
it is being laid

FIG. 60. The ovary and oviduct.

ovary until it is laid. This oviduct is divided into two

separate parts; in one of which the albumen is added to the

ovum, and in the other the shell forming material is stored
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up. During the breeding or laying season this tube is very

large and nearly fills the cavity of the body. When the hen

ceases to lay it shrivels up and occupies but little space.

The opening of the oviduct into which the yolk falls is large

and funnel-shaped. The upper part supplies the thickened,

gelatinous albumen; the next two folds furnish the albumen

which forms the two thinner layers; the last layer is very

watery. As the egg mass passes through the oviduct, it

revolves around and around, and this rotary motion gives

the egg its elliptical shape. It is during this stage of forma-

tion that the thick cords within the yolk are formed. These

cords have a knotted, twisted appearance due to the revolu-

tion of the egg.

Contraction of the walls of the oviduct force the egg

through the tube. The secretion of albumen is caused by
the stimulating effect of the passage of the egg. Just before

the egg leaves the oviduct, it passes through a short, thick-

walled portion, which secretes the fluid that forms the shell.

The shell is put on as a liquid coating, which immediately

hardens, and the perfect egg passes into an enlarged sac,

called the cloaca, and here it remains until the hen lays it

in the nest. It takes about twenty-four hours for the egg
mass to pass through the oviduct. When hens are in heavy

lay, there are often two eggs in the oviduct, one just enter-

ing, while the other is receiving its shell.

Malformed or misshapen eggs are usually due to either

the bird's being too fat, or to a diseased condition of the

oviduct. A double yolked egg, an egg within an egg, small

or peculiarly shaped eggs are frequently seen.

The Egg as Food. From the standpoint of human food,

the egg is very valuable. It is similar in composition to the

adult bird, but is more concentrated. The solid matter in

an egg, exclusive of the shell, contains 50 per cent of protein

or nitrogenous material. There is also nearly 40 per cent

of fat, and three per cent of ash or mineral matter. The
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protein is found almost entirely in the albumen or white

portion, and the fat almost wholly in the yellow portion

or yolk.

The Cooking of Eggs. Eggs are cooked in various ways,
the most common being to boil them for a certain length of

time. To make them easily digestible, the best way is to

put them in water which has been brought to the boiling

point. Then set them on the back of the stove, and let them

remain in the hot water for from seven to ten minutes,

according to the degree of hardness desired. Eggs fried in

hot bacon or ham fat are very palatable, but hard to digest.

Sometimes the entire egg is stirred up and quickly cooked

or scrambled on a hot frying pan. Eggs are usually found

in the picnic basket, boiled very hard, and, after the removal

of the shell, are eaten with pepper and salt. They are exten-

sively used for the making of cakes, puddings, and other

dainties. If properly prepared, they are easily digested,

and form the most palatable and most highly relished article

of food. They are used primarily as a breakfast dish and in

cakes. Their use has materially increased during the past

few years, due to the increase in the cost of beef and other

forms of meat,

LABORATORY EXERCISES

EXERCISE No. 15. Have each pupil bring to school a

medium-sized white saucer and some wood tooth-picks. This

material is to be used in the study of eggs and embryos.
Each pupil should provide himself with a new laid egg of

normal size and shape. In order to best study the structure

of the egg proceed as follows: Slightly crack the shell at

the very center of the large end. Carefully pick away the

cracked part of the shell and examine the air cell and the

shell membranes. Carefully enlarge the opening and pour
the contents of the egg into the saucer. Pour it out carefully

so as not to rupture the yolk. Study the internal structure
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of the egg, looking especially for the parts mentioned in the

text. A portion of the albumen may be dropped into boiling

water to see the effect of heat upon same. Different eggs

should be compared to see the different colors of yolks. Ex-

amine the pieces of shell carefully and find the small pores

or openings through which air enters the egg. Some eggs

may be hard boiled and studied to show the normal position

of the contents.

EXERCISE No. 16. An old hen which is in laying con-

dition should be secured and killed by bleeding. With the

aid of a knife the teacher can open the abdomen by making
a long cut down the breast bone clear to the tail. The skin

on each side can be laid back and after removing the gizzard

and intestines the ovary and reproductive organs can be

easily seen. The class can then be shown the different organs
and parts of organs which are utilized hi manufacturing the

eggs. If the birds selected are hi good laying condition an

egg can often be found partly formed in the oviduct.

EXERCISE No. 17. If the school has facilities for domestic

science work the girls will find considerable value from one

or more exercises dealing with the pre,p?j>tiiMi, of eggs'- for

human food. After the eggs are prepared a lunch may be

served to which the boys may be invited'an^ aji'tt/a-y^bfecc^i-e

familiar with the appearance and taste of'eggs prepared in

different ways. At this time the digestibility and health-

fulness of the different methods may be explained

THOUGHT QUESTIONS

1. Of what does the hen's egg consist?

2. What are the functions of the egg?
3. What is the nutritive value of the hen's egg for human food?
4. Describe hi a very general way the parts of the egg.
5. What is the structure of the egg shell?

6. How does the porous structure of the shell affect the keeping quality
of the egg?

7. Wliat material is often used to preserve eggs for home consumption?
8. What are known as shell membranes and where do they lie?

9. Where is the air cell located and how is it formed?
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10. What is the albumen?
11. Where does it lie in the egg?
12. What is the function of the albumen?
13. Where are the chalazae located and what is their function?
14. What is the appearance of the yolk?
15. Of what is the yolk composed?
16. What is the function of the yolk?
17. Of what do the reproductive organs of the female consist?

18. Describe the appearance of the ovary.
19. Describe briefly the structure of the oviduct.
20. Describe the passage of a yolk down from the oviduct, stating when

and where the different parts are made.
21. What is a common cause for misshapen eggs?
22. What two food materials are present in the egg which make it

especially valuable for human food?
23. Enumerate the different ways of cooking eggs for eating.
24. Which way do you prefer eggs cooked for yourself?

Reference United States Farmers' Bulletin 128, Eggs and Their

Uses as Food.



CHAPTER IX

THE HATCHING EGG

THE purpose when producing hatching eggs is to secure a

fair number of good-sized fertile eggs, which will hatch into

healthy chicks.

Fertility. The most important quality in eggs for hatch-

ing is that they be fertile, and the germ of high vitality.

One of the common causes of infertility is low vitality in the

parent stock, and this lack of vitality may be inherited, or

due to improper environment. Another frequent cause of

infertility hi the early spring is frozen combs. In February
and March, when eggs are being saved for hatching, and there

are spells of cold, damp weather, the cocks often freeze

their combs and wattles and this unfits them for breeding
for from four to six weeks. Most of the eggs saved under

such circumstances will be infertile, or the germs they con-

tain will be weak, and will not develop properly, or the eggs

will hatch poorly. Season has its effect upon the fertility

of eggs. During the spring, which is the natural breeding

season, eggs are always of higher vitality than in any other

season of the year. In the hot summer months the germs
in the eggs are often weak.

Another cause of low vitality is that there are too few

breeding males. It is wiser to mate a small number of

females to one male, and thus insure high vitality, than to

crowd the females. If the breeders are too fat the result

will be infertile eggs as well as low vitality. Quite commonly
the germ dies, and hi these cases the eggs, when tested, will

appear infertile. Holding the eggs too long before incuba-

tion, keeping them at too high a temperature, or subjecting

them to violent shocks or rough handling before incubation

103
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will kill the germ. Infertility and low vitality of the germ

go together, are equally important, and their prevention

will mean better hatches and stronger chicks.

Care of the Breeding Stock. The breeders selected and

mated in the spring for the purpose of hatching eggs need

special care, in order to keep them in good physical condi-

tion. They must be guarded against disease, and their

vitality sustained. The aim should be to secure only a

fair number of fertile eggs. Heavy egg production during
the breeding season or just previous to it is not desirable;

forcing impairs the health and vigor of the breeders, and

results in poor eggs for hatching. Breeders should be given
free range; this means liberty to go out of the breeding pen
whenever they wish to do so. When there is snow on the

ground or the weather is unfavorable, they rarely take ad-

vantage of their freedom. Breeders need plenty of exercise,

especially the heavier types, which have a tendency to take

on too much fat. The bulk of their feed should be scattered

in deep, clean litter, of such a nature that it will bury the

grain, and compel them to scratch to get it. Green feed in

some form is desirable in the winter; cabbage, mangel beets,

and, in the absence of these, sprouted oats, are best. If the

poultry yards or ranges could be seeded with rye or wheat in

the fall, the birds would have plenty of early, succulent, green
feed immediately at hand. A moderate amount of protein

in the form of meat scrap should be given to all breeders;

20 per cent of meat in the dry mash ration is quite safe.

The breeding flock should be kept in a well ventilated

house which is light and sunny, and has enough floor space
to prevent any crowding. Each breeder needs a space at

least five to six feet square, especially if eggs are set for

hatching early in the season when the birds can not get out

of doors.

Collecting the Eggs. Eggs for hatching should be col-

lected often; in cold winter weather, three or four times a
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day is none too frequent, for if once chilled, they are

spoiled for hatching. In the spring they should be collected

at least twice a day to prevent their becoming soiled. If

collected frequently, the heat from the hen's body will not

start germination. Broodiness should be watched for, and

all hens hi the breeding pen that seem broody should be

immediately removed, as their presence in the nest is apt

to spoil for hatching the eggs laid by other birds. In col-

FIG. 61. Carefully collecting his hatching eggs in order to keep them in good
condition for incubati<ation.

lecting hatching eggs, handle them carefully, and collect

in heavy, metallic pails (Fig. 61). There should be no

sudden jars or shocks, for this may injure the germ, or

rupture the air cell. Plenty of nests for the breeding birds

should be provided so that the hens will not be crowded.

Saving the Hatching Eggs. Hatching eggs should be kept
but a short time before incubation; the shorter the better.

Experiments prove that the hatching qualities of eggs de-
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crease in direct proportion to the length of time they are

held before incubation. Eggs kept over three weeks are

rarely profitable. Incubator eggs should be kept in a cool

temperature previous to incubation; 50 degrees Fahrenheit

is about right. A high temperature in the room is apt to

start the development of the germ, but if the air is not

warm enough to keep the germ growing, the result is death.

If possible, hatching eggs should be placed with the large

end up, as this keeps the air cell in its normal position, and

prevents the necessity of frequent turning. When the eggs

are placed on the side, they should be turned carefully

every other day. A common method is to pack them securely

in boxes and turn the box every other day.

Selecting the Hatching Eggs. If the pullets desired are

to lay eggs uniform in shape and color, these points must

be borne in mind when selecting the eggs from which they

are to be hatched. Especially is this true with regard to

color. If the breed used lays white eggs, all eggs with tinted

shells should be sold for food, and nothing but ivory-white

shelled eggs should be placed in the machine. If this rule

is followed for two or three generations, we can absolutely

eliminate tinted eggs from the strain. If brown shelled eggs

are produced, we should select those as nearly as possible

of uniform shade. Hatching eggs should also be selected

for uniformity of shape. Put no exceptionally long eggs in

the machine; they are often infertile, and frequently the

chick does not form properly, hence can not get out of the

shell. Neither should perfectly round eggs be hatched. A
uniform, normal shape is best. Malformed eggs should never

be set for hatching (Fig. 62) . They are usually infertile, but

even if they should contain a germ they will rarely hatch.

Size is important in selecting eggs for a hatch, and extremely

large or small ones should be rejected; if abnormally large,

they are usually double yolked, and rarely hatch out. Birds

which lay such eggs are usually extremely fat or out of health,
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consequently their eggs are infertile. Extremely small eggs

are usually the first or the last of a clutch, and will produce

Anormal
<?g<j

both a? to size

and

An egg Which
is too
for hatching

An egg too
larcjp

ior hatching; it w
apt to be infertile

Abnormal egg;
useless ior hatching
FIG. 62. Normal and abnormal eggs for hatching.

only small chicks of low vitality. Eggs of medium size,

weighing about two ounces, are the best. The shells of eggs
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placed in the incubator should be clean and perfect, free from

thin porous places, and neither rough nor covered with

patches of hard substance. It is most important that the

eggs placed in the incubator or under the hen should be

average eggs, and perfect in all respects.

Development of the Chick. The fertile eggs contain,

when laid, a germ which has undergone some slight develop-

ment. This germ is called the embryo. But nature has

ordained that this little germ stop growing as soon as the

egg is laid. If, however, the egg is subjected to a tempera-
ture of 103 degrees Fahrenheit, it again starts to grow.

Placed in the incubator and subjected to this degree of tem-

perature, the germ must be kept growing continuously, if

the egg is to hatch a strong chick. The direct cause of the

incubation of the embryo is steady heat, the incubation

temperature being 103 degrees Fahrenheit.

The growth of the chick within the shell comprises two

periods: First, the formative period, in which the various

organs and parts of the chicks are formed, this period occu-

pying the first three or four days. Secondly, the develop-

ment period, which lasts until the twenty-first day. During
this time the organs previously formed grow and develop.

The original embryo in the fertile egg consists of but a few

cells, and in its early growth these few cells divide into other

cells. From these simple cells a very complicated embryo,
with many hundreds of cells, develops in a few days. Each

cell develops into a different type of structure. During the

first, or formation period, all of the organs of the body take

shape. First to appear are the spinal cord and brain, or

what will later comprise the nervous system. Next comes

the back bone and the ribs. The eye and ear are formed

early in the second day. The head and blood vessels make

rapid early growth, as the latter must nourish the embryo

by carrying to it the food material contained in the yolk.

The digestive system is well developed on the third day, at



THE HATCHING EGG 109

which time the lungs and respiratory organs also make their

appearance. The legs and wings are visible on the fourth

day. From this time on, these organs grow steadily and

gradually assume more and more the appearance they

will have at hatching. By the seventh day, the head and

body of the chick have attained a large size, the eye being

especially prominent. The feathers can be readily seen on

the ninth day, looking like little hairs all over the body. On
the fourteenth day the embryo can be seen to move about

in the egg, its head lying at the large end near the air cell,

and its feet being curled up hi the small end.

Eggs which contain a growing embryo should be candled

frequently in order to view them through the shell, and some-

times they should be broken to study the internal appearance.

The au* cell rapidly increases in size, being as large as

a quarter on the fourteenth day. On the twentieth day the

embryo fills the entire cavity of the egg, with the exception

of the air cell. That part of the yolk which has not been

used by the embryo will be absorbed into the chick's body
on the nineteenth day, and will furnish its feed the first

few hours after hatching.

Hatching. If the egg is fertile and the proper temperature

be maintained, hatching should take place on the twenty-

first day. This process is very interesting to young people.

The chick emerges from the shell in the following way: On
about the twentieth day it ruptures the membrane of the

inner shell and pushes itself up, so that its head occupies

the cavity which was previously the air cell. The chick

then breathes the air, and is strengthened for its attack

upon the shell, which it breaks by hitting it tap after tap

hi one place with its beak. After one small hole is punctured

the chick renews this tapping process around the shell until

it has cut all around the upper or large end. Then, by bracing

its head against this lid, and pressing with its feet against

the lower or small end, it ruptures the remaining shell, and
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throws the cap off. After rupturing the shell the chick

usually lies quiet for a while to recover its strength, and get

ready to walk. During hatching the feathers or down are

encased in little oily sacs, which, after the chick breaks the

shell, quickly dry out and become very fluffy and soft. A
normal chick requires about an hour to an hour and a half

to get out of the shell after it has begun to pip. A good
hatch should start on the evening of the twentieth and be

entirely over by noon of the twenty-first day.

LABORATORY EXERCISE

EXERCISE No. 18. Select four uniform eggs and place

them under a sitting hen or in an incubator. In six days

place four more eggs with those previously set. In six more

days place still four more eggs with the previous ones. When
the eggs are placed in the nest the date on which they are set

should be plainly written on the shell. The eggs selected

must come from a flock in which a male bird is kept.
'

Eight-

een days from the time that the first four eggs are set all

of them can be removed and taken into the classroom. After

carefully breaking the shell the contents of each egg should

be poured into a clean white saucer, each dish being labeled

with a paper showing the date the egg was set. From this

date the pupil can determine the age of the embryo. By
the aid of a wooden toothpick it is a simple matter to separate

the embryo from the egg mass. First with the naked eye
and later with the aid of a small hand lens allow the class

to study the different embryos, locating the different organs

which are mentioned in the text. After the study has been

made the class should be encouraged to make pencil drawings
of what they see. Infertile eggs will frequently be found

and they can be compared with the fertile egg. If facilities

are available, some of the embryos may be preserved in

alcohol for museum samples.
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THOUGHT QUESTIONS
1. What is the purpose when producing hatching eggs?
2. What is the most important requirement of the hatching egg?
3. Enumerate some of the most common causes of poor fertility in

hatching eggs.
4. What are some of the causes of dead germs in hatching eggs?
5. What is the importance of vigor in the breeding stock?
6. What are some of the essentials in the management of the breeding

stock?
7. What are the special factors to be considered when housing the

breeders?
8. Discuss the important points to be remembered when collecting

hatching eggs.
9. How long should eggs be kept before they are placed in the incu-

bator?
10. What is the proper temperature at which hatching eggs should be

kept before they are placed in the incubator?
11. How would you select eggs for hatching?
12. What is the average weight of an egg suitable for hatching?
13. What is the direct cause of the incubation of the embryo?
14. What is the correct degree of heat to incubate the chick?

15. Into what two periods can the development of the chick within
the shell be divided?

16. Describe briefly the formation of organs in the growing embryo.
17. Describe the development of organs just before hatching.
18. Why is the yolk absorbed just before hatching?
19. Describe the way in which the chick gets out of the shell.

20. How long does it take a normal chick to get out of the shell?

21. What is the length of the incubation period?

Reference. Consult any standard text on Elementary Em-
bryology.



CHAPTER X

THE MOTHER HEN
ON all poultry farms the sitting hen is more or less used

to hatch the eggs and rear the chickens. The instinct of

the hen to sit on the eggs is called broodiness. Until recently

the hen was used exclusively as a means of hatching eggs,

but the last few years have seen a marked development

FIG. 63. This mother hen hatched seventeen fluffy chicks from seventeen eggs.
The nest was in a corner of this small 3 by 5-foot colony house.

in artificial methods. When the hen sits on the nest and

hatches the eggs we commonly call it natural incubation.

Here the hen, herself, generates the heat necessary to develop

the embryo. After hatching she also takes care of the chicks

until they are big enough to look after themselves (Fig. 63).

Desirable Points in a Good Mother. The success in

natural incubation depends entirely upon the qualities pos-

112



THE MOTHER HEN 113

sessed by the hen. It is, therefore, vital that only good hens

be used for breeding. In choosing the sitting hen, gentleness

is one of the desirable traits. The broody hen should be

easily handled. Large size is another desirable characteristic

in a good mother hen. A moderately large bird can cover

about fifteen eggs, and give to all of them the same degree
of temperature. If a small hen is chosen, she can cover

fewer eggs, and those near the edge are apt to be chilled or

cooled. The hen weighing from five to seven pounds makes
an excellent mother. Health is another important requisite,

and only strong, vigorous hens should be used for hatching

eggs. Those which have ever had any poultry disease should

be rejected. Such birds are apt to lack vitality and can not

endure the strain of sitting. A broody bird should not be

over fat, but merely plump. If thin or emaciated, she is

likely to have tuberculosis or similar trouble. The breast

of a good breeder hen should be fairly free from feathers,

and the skin over the breast feel warm to the hand. This

is because of the large amount of blood circulating through
this region during the broody period.

The Hen's Nest. The sitting hen should always be pro-

vided with some form of shelter to protect her from rain,

and from the heat of the sun, and it should be so constructed

that it can be closed, thus confining the hen to the nest;

above all, so it can be closed at night to keep out rats, skunks,

and weasels. A large sugar barrel makes a good shelter.

Five or six of these can be placed in a row, and all covered

with a strip of roofing paper. This will make them water

proof, and help to preserve them. Small individual sheds

or houses, about two feet square, can be built for shelters.

They take little material and very cheap boards can be

used. Where a large number of hens are to be set, one sec-

tion of a laying house is sometimes used. The nests can be

arranged along the walls, two or three tiers high. Whatever
the type of small shelter, it should be built in a protected
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situation, preferably the south side of a building, or the south

side of a board fence or stone wall, where they get the direct

sun's rays and are sheltered from north winds. If built in

an orchard or where there is green sward and natural shade,

the chicks will grow much better. It is wise to locate the

hatching shelter where the chicks are to be permanently

reared, as too much changing about is undesirable.

Making the Nests. No matter what the type of shelter,

earth or soil nests are best. When the nest is built directly

on the ground, the soil can be scooped out and packed up
in the corner, thus making a hollow in the center. If the

nest is built in a box or a shelter with a wooden floor, three or

four shovelfuls of dirt, or some thick sods, should be placed

in the bottom of the nest. The hollow in the earth should

be about fourteen inches in diameter, and three inches deep
in the center. The corners should be filled in so that the

eggs can by no chance roll out of the nest, and become lost.

After the soil is hollowed out, the nesting material should

be added; straw cut into six or eight inch lengths makes a

fine nest. Shavings and leaves are also often used. The

straw should be shaped to conform to the curve of the

earthen nest, and should be packed down solid so that the

eggs will not be buried in it. Nesting material to the depth
of one inch is sufficient.

Setting the Hen. After the nest is made, the hen for

sitting should be selected, and placed on the nest, preferably

in the evening, before dark (Fig. 64) . At this time she does not

get frightened and is much easier to handle. She settles

down on the eggs immediately, and is more contented than

if she were handled hi the day time. For the first twenty-

four hours it is well to put false eggs under her, and keep

them there until she has proven to be a good sitter. After

one day's trial the false eggs can be removed, and real ones

to be incubated substituted. In placing the permanent eggs

in the nest be careful to distribute them well. Do not put



THE MOTHER HEN 115

one on top of the other, and place only as many in one nest

as the hen can completely cover. When the hen is placed

on the eggs, hold her firmly, with both hands, and place her

gently down upon them. She immediately feels the eggs

beneath her, and settles down upon them without commotion.

Management of the Sitters. For the first two or three

days on the nest, the sitter should be very closely confined.

After this time she should be confined to the nest most of

the tune except when let off for feed. A good plan is to let

FIG. 64. A barrel and a box nest. The young man is carefully shaping the nest
and placing the eggs.

a broody hen off twice a day, morning and night. Each

hatching nest should have attached to it a small, slatted

coop, where water and feed can be kept, and the hen allowed

to enter and leave the nest as she sees fit. Feed for the sitting

hen should be clean cracked corn and wheat, in equal parts.

Clean fresh water should be kept before her all the time, and

a little green feed given her once a day. If a number of

sitting hens are placed side by side, they can all be let out

at the same time for feeding. The attendant should, how-

ever, make sure that the hens go back singly to the nest. If

they are not watched, two hens may go back to one nest,
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and leave the eggs in one nest to get cold. The nest should
be cleaned during the middle and at the end of the hatch,
and any broken eggs or soiled nesting material be removed.
When putting the hen on the nest dust her thoroughly with
a good lice powder, and repeat this about the eighteenth

day of incubation. This is to keep her free from body
parasites. If she is not infested, the chicks are more likely

to be free from them (Pig. 65) .

The eggs should be tested or candled about the tenth day,
and a record made of any infertile eggs and dead germs.
The development should also be noted, as well as the size

FIG. 65. The story of the stolen nest. A, The stolen nest in the tall grass
under the grape vine. Thirteen eggs to be kept warm for 21 days. B, On the
twenty-second day the proud mother brings forth twelve fluffy little youngsters.

of the air cell. Infertile eggs are recognizable by the fact

that they are absolutely clear, while a normal egg which

contains a good germ will appear to have a dark spot about

the size of a pea. Extending from this will be detected dark

lines or blood vessels. At the end of the tenth day, a dead

chick is revealed by the presence of this dark spot, fixed or

attached to the shell so that it does not move about when the

egg is rotated. The live germ moves when the egg is turned

around. The dead embryo will be encircled by a fixed red

line about half an inch or one inch from it. The air cell

at this time should be about one-half to five-eighths of an
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inch in depth. In a good egg the line of demarcation be-

tween the air cell and the egg mass should always be clear,

sharp, and distinct.

NATURAL HATCHING RECORD
Nest No

Date Hen No Breed

No. Eggs set Kind

Brief description of nest and method of management

Eggs Infertile Dead Germs Cracked

Result of Tests:
Seventh day . .

Fourteenth'day ....

Total

Number vigorous chicks hatched

Number chicks dead in the shell

Per cent hatch of total eggs set

Per cent hatch of fertile eggs left after first test

A record should always be kept showing the results of

the egg test. At the end of each hatch this record should

give the number of eggs put in, the date when they were

set, the date when hatched, the number of vigorous chicks

hatched, the number of infertile eggs, and the number which

died in the shell. It will be useful for the pupils to refer to

in future years, and compare the results attained by present
and past experience. At hatching time the hen sticks pretty

closely to the nest, and as a uniform and rather high tempera-
ture is needed to bring the young out of the shell she should

not be disturbed or annoyed after the nineteenth day until
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the hatch is over. On the twenty-second or twenty-third

day she will herself bring all the strong chicks off the nest

to search for feed.

Care of the Chicks After Hatching. Immediately after

the mother hen brings the hatched chicks off the nest, it

should be cleaned and all broken shells and unhatched eggs

removed, after which the nest should be dusted with a good
lice powder, and clean nesting material put in. The shelter

should be inspected to see that it is dry and rain-proof.

FIG. 66. After the chicks are hatched the hen should be confined near the nest

by a slat coop, the chicks being allowed to roam at will. Here we see the youngest
member of the family taking interest in the little chicks.

If the ground immediately in front of the nest is dirty, it

should be spaded up and made clean. The chicks need no

special feed the first day, but merely access to clean, fresh

water and plenty of grit. Dry cracked grain is the best

feed for young birds. A common practice, and a good one,

is to confine the hen in a small slatted coop in front of the

nest shelter. Here she can be fed and watered, and the

chicks can be fed outside of this coop, which permits them

to pass out through the slats, and thus get away from the

mother hen (Fig. 66) . A good ration for the chicks is equal
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parts of fine cracked corn, cracked wheat, and pinhead oat-

meal. After they are four or five weeks old, this can be

gradually changed to cracked corn and whole wheat, equal

parts. If they can be given wheat bran in an open pan or

hopper until they are two weeks old, they will probably grow
faster and be a little bigger. Clean, fresh water should

always be kept within easy reach, and the shelter so placed
that they can have plenty of green grass.

Protecting the Chickens Against Lice. The one serious

handicap to natural incubation is the tendency of the young

FIG. 67. On the farm the chicks can be reared in the pasture. The coo|>S
can be protected from the cows and horses by a temporary rail fence as shown in
this picture. After the hens are removed the chicks will continue to live in the same
coops.

chicks to get hen lice from the mother hen. The effect of

these parasites on the young chicks is to retard their growth,
lower their vitality, and, if numerous, to cause many deaths.

The first indication of hen lice on the young chicks is the

fact that they do not seem active, or to grow fast. They
carry their wings and head low, and their bodies seem short.

Close inspection of the down at the top of the head will

reveal minute insects burrowing into the skin. The remedy
is to rub lard thoroughly into the head and neck, and into

the down clear to the skin. If the mother hen is dusted
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thoroughly with a good lice powder at the beginning of the

hatch, and again just before the eggs pip, danger from this

parasite is materially reduced.

Weaning. As soon as the chicks are old and big enough
to look out for themselves, they should be separated from

the mother hen, who, if put back into the laying house, will

begin again to lay, and thus increase the egg yield and

revenue. After they are five weeks old, the chicks will grow
faster if not compelled to stay at night in the warm shelter

with the hen (Fig. 67) . The time for the mother hen to be

removed from them depends somewhat upon season and

weather conditions. She should never be taken away before

they are five weeks old, and never during cold, rainy weather.

As sdon as it is possible to distinguish the pullets from the

cockerels, they should be separated, as the pullets grow
better by themselves, while cockerels will more rapidly
become plump for broilers if kept rather closely confined

under forced feeding. Natural incubation is a natural proc-
ess. Given a good sitting hen and good eggs, the result will

always be satisfactory.

LABORATORY EXERCISE

EXERCISE No. 19. Allow members of the class to set

one or more hens. Barrels or boxes may be secured for nests.

The pupils should follow instruction carefully, as given in

the text, when making the nest, selecting the sitters and man-

aging the hens during incubation. If hens are not owned

by the school, some members of the class will doubtless be

willing to contribute some for the work. The setting of

hens at home should be encouraged. The pupil should keep
a careful record of the work and report from time to time

upon the results obtained. Prizes may be offered for the

best hatches and broods. The above work is best carried

on as laboratory work before and after school, rather than

as exercises during school hours.
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THOUGHT QUESTIONS
1. Define the meaning of the word "broodiness."

2. Define the meaning "natural incubation."

3. Upon what does the success of natural incubation depend?
4. Enumerate the desirable points in a good mother hen.

5. Why should the sitting hen's nest be protected?
6. Describe the use of barrels for shelter for the hen's nest.

7. Can the laying pen be used as a place to set hens?
8. Describe a good location for the hatching nests.

9. Describe the process of making a nest.

10. When is the best tune to set the hen?
11. Why are false eggs often placed under the sitter for the first day

on the nest?

12. How closely should the sitting hen be confined to the nest?

13. What feed should be given the sitter?

14. Describe the necessity and method of dusting sitting hens with
lice powder.

15. When should eggs be tested?

16. What should be looked for when the eggs are tested?

17. Describe the appearance of an egg containing a dead germ, a liv j

germ, and an infertile egg on the seventh day.
18. Describe the management of the nest immediately after hatching.
19. What should be the early feed for the newly hatched ch
20. What is the effect of lice on young chicks?

21. What is the remedy for head lice in young chicks?

22. WTiy and how should the chicks be weaned?
23. Why should the sexes be separated as soon as they can be dis-

tinguished?

Reference. United States Farmers' Bulletin 585, Natural and
Artificial Incubation of Hen's



CHAPTER XI

ARTIFICIAL HATCHING

BY artificial hatching is meant doing without the sitting

hen, and supplying artificially the heat necessary for hatch-

ing the eggs. Heat generated by burning kerosene, coal, or

gas is commonly used for this purpose. In natural incuba-

tion the management is simple, for the mother hen takes

charge of all the details, but in the artificial process the

poultryman is responsible for every step. Artificial incuba-

tion dates back to prehistoric times. We have ancient

records which prove that the Egyptians and Chinese hatched

eggs in specially constructed ovens, which in some cases

were heated by fermenting manure, in others by fire. No
thermometers were used to determine the temperature, but

operators, through years and generations of practice, became
so expert that they could tell the proper heat just by remaining
in the room. The past twenty-five years have seen a re-

markable stride in the development of commercial incubators,

which to-day are used more or less extensively on all poultry
farms.

The Incubator. The incubator is a machine designed

essentially for the hatching of eggs. There are two types
of incubator, one known as the hot air and the other as

the hot water machine, the hot air being commoner (Fig. 68).

In these the heat is conveyed to the eggs by a current of

warm air which forms around the lamp chamber, and when
hot enough is passed down over the eggs from above. The
air in the incubator compartment of the hot air machine is

heated by a tank or by pipes which pass above the eggs.

There are two general types of incubators, the individual

and the mammoth machine. Individual incubators range
122



ARTIFICIAL HATCHING 123

in size from those with a capacity of 60 eggs to those as high

as 460 eggs. They are generally heated by kerosene lamps,

but, when available, gas is more profitable. The small 60-

egg incubator is especially adapted to the use of the poultry-

man who hatches only from one to two hundred eggs, and

also to the pupil who must begin in a small way, and get

his experience before trying any of the larger types. Mam-

i

FIQ. 68. An individual incubator which has a capacity of 240 eggs and is heated
by a kerosene lamp.

moth incubators have come on the market but recently.

They are intended for use on large farms where thousands

of eggs are hatched every spring, and range in size from 1,500

to 30,000 egg capacity. Heat is generated either by coal or

gas. Burning coal heats hot water which circulates in pipes

above the eggs. In most of these mammoth machines, the

heat is regulated by the expansion and contraction of the

water hi the heating system. Slight variations in tempera-
ture are met by raising or lowering the egg trays, or by
allowing the hot ah- to escape through a perfectly controlled

regulator or ventilator.

In selecting an incubator for home use, the individual

machine will probably be the best, and the one selected

should bear a good reputation, and be well built and durable,

with an egg capacity of from 60 to 220 eggs. In choosing

a particular make of machine it is safe to purchase one of
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the higher priced ones, as they are sure to be well built and

generally have a good reputation. It is poor policy to select

a cheap machine which is only good for one or, at the most,
two seasons.

Placing the Incubator. The incubator should be placed
in a cellar, or a room below the ground level. The cellar

of a dwelling house, if it can be kept at a uniform temperature,
is very satisfactory, but insurance restrictions should be

looked into before placing an incubator in a dwelling. If

the machine is placed below the ground level, the temperature
can be kept more uniform. When a number of incubators

are to be operated, a cellar specially constructed for the

purpose and at least five feet below the ground is best. The
incubator room should be built with masonry walls and a

concrete floor, but may have an asbestos or metal ceiling.

Such a room is practically fire-proof. The incubator cellar

must be well ventilated, and a good arrangement is to have

double window sashes, the outer one hinged at the top and

the inner one hinged at the bottom. When opened at an

angle of 90 degrees the air will circulate through the room
without causing a draft to blow on the incubator itself.

Requirements of the Incubator. Heat is the primary
factor in an incubator, for we must generate by artificial

means the heat which in natural incubation would be gen-

erated by the hen's body, and this demands a temperature
in the incubator of 103 degrees Fahrenheit. It is well to

start with a temperature a little below this, usually 102

degrees, and gradually increase it until at the end of the hatch

the heat may be as high as 104 degrees. Great variations

in temperature are detrimental to the hatch. An excessively

high temperature of 108 degrees will kill the developing

chicks, while an average temperature of 105 to 106 degrees

will bring the hatch off too soon, and leave many dead in

the shell. Too low a temperature will cause postponement
of the hatch, and but few chicks will be able to break
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the shell, owing to retarded development and want of

vitality. In an individual incubator the heat is regulated

by a thermostat and damper (Fig. 69). The action of the

thermostat is based upon the expansion of metals, or in some

thermostats on the expansion of gases. As the heat in the

incubator rises, the metal or gas expands, and this expansion
is transmitted to the damper over the heat box by means
of levers. If the incubator is too hot, the damper rises, and

allows the heat to escape. When the incubator is running
at too low a temperature, the metal contracts, the damper
falls, and more heat is thrown into the machine.

> md fo reyufcte temperature with,,

/leverarm vrftich supports the damper over ffie lamp

'Fblcrum. on vrhisJt the

fever arm ts balanced.

-Damper over
<=> 1 tftelamp.

Rivota folding expandin^T~~~~Attachmeni ofrod
metal to 'non-expanding metal to thermostaL

FIG. 69. Sketch of the parts of a self-regulating device for an incubator.

The second requirement is moisture. Moisture prevents

evaporation, and also softens the membrane of the egg,

thereby making it easier for the chick to get out, hence a

relatively high degree of moisture is essential towards the

close of the hatch. The moisture content is read by the

instrument called the hygrometer. Normal ah* contains

about 40 to 45 per cent of moisture, or relative humidity,

as it is called. During the latter part of the hatch the humid-

ity should run as high as 58 per cent.

Fresh air is the third of the important requisites in an

incubator, and to secure this in the machine some form of

ventilator must be used. In some incubators the bottom of

the machine is open or slatted; in others fresh air is carried
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into the incubator through ventilators made for the purpose.

As a current, or rapid movement, of air increases evaporation,

ventilators in incubators are usually covered with muslin or

burlap to strain the air and thus retard the circulation.

CARE OF THE INCUBATOR

After securing an incubator it is advisable to start it up
and see if it will maintain the proper temperature. It should

be thoroughly tested and adjusted, and run for at least

FIG. 70. A class studying different makes of incubators. (Photo from U. S. Office
of Experiment Stations.)

three days before eggs are placed in it (Fig. 70). If it is

old and has been operated before, it should be taken apart
and the interior thoroughly disinfected with a three per cent

solution of carbolic acid. This will prevent the transmitting

of germs from one brood to another, and will insure better

hatches.

Care of the Lamp. The lamp is the source of heat, and

must be attended to regularly once a day so that the tempera-
ture will be kept at the proper point. The observance of
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the following rules is advisable. The best time to take care

of the lamp is at noon. Never trim and fill it just before

the eggs are to be handled, as kerosene on the eggs will be

detrimental to the hatch. After trimming and filling the

lamp put it in the burner box. Be sure that the chimney
fits tight. Wipe off all oil from the lamp and burner. Clean

the box or bracket frequently so that there will be no soot,

charred wick, or kerosene within it. On first placing the

lamp in the machine turn it low so that it will not flare up.

After a few minutes it may be raised to the desired height

without danger of smoking. The incubator should be

situated where it will be protected from drafts. Drafts are

apt to cause smoking, which will always result in lowering

the temperature and sometimes cause fire.

Humidity. By humidity we mean the water or moisture

which is in the air. Artificial incubation calls for a high

degree of humidity. There are three ordinary methods of

providing it. One is by wetting the floor and thus keeping
the incubator cellar damp. Another method is to place

trays filled with sand on the bottom of the incubator and

keep the sand well moistened with water. Another common
mode is to sprinkle the eggs with luke warm water. In

rooms which are very dry these three methods may be

combined. If eggs are sprinkled, the best time to do it is

just before they hatch.

Putting the Eggs in the Machine. In putting the eggs

into the machine they may be allowed to cover the tray

entirely, but should never be piled one on top of the other.

This would increase the labor of turning the eggs, and those

on top would be subjected to a higher degree of temperature.

Before putting the eggs in the incubator, if they have pre-

viously been kept in a cool place, they should be gradually
accustomed to greater heat. If they have been shipped a

considerable distance, they should be unpacked and allowed

to stand for a few hours with the large end up before putting
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them into the tray; this permits the air cell to assume its

normal position.

Turning. In artificial incubation we attempt to imitate

nature. The hen on the nest turns the eggs frequently by
means of her feet, beak, and body; in the incubator, the

attendant must do this with his hands. A good rule is to

begin on the third day of incubation to turn the eggs and to

turn them twice a day, morning and night, until the first

signs of pipping are noticed, which will usually be on the

twentieth day. The object of turning is to change the posi-

tion of the embryo, so that it will not adhere to the shell and

die. The growing embryo also needs oxygen, and turning

helps to keep the air cell in its proper position. The best

way to turn the eggs is to remove about one-tenth of those

in the tray and roll the others about in the tray by means

of the palms of the hands. It is unnecessary to turn each

egg half way over.

Cooling. The hen occasionally leaves the nest, and thus

permits the eggs to cool
;
so in artificial incubation, especially

in warm weather, we must artificially cool the eggs, not only
to lower the temperature, but to supply them with pure,

fresh air. A good rule for cooling is as follows : Do not cool

for any longer time than is required for turning, if the tem-

perature of the room is lower than 50 degrees Fahrenheit.

During the first week cool merely during the operation of

turning; in the second and third weeks gradually increase

the length of time for cooling until just before hatching
when the eggs can often be cooled for from a half hour to an

hour each day with advantage. Good hatches have been

known to take place when the eggs had been left out all

night, but this is risky.

Testing the Eggs. The eggs should be tested on the

seventh and fourteenth days. Testing is a process which

informs the operator of the progress of the hatch, and the

condition of the hatching eggs, and also gives him an oppor-
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tunity to eliminate the infertile eggs, which will never hatch.

The machine can be handled better if there are only fertile

eggs in it. On the third day one can also pick out the eggs

that contain dead germs, which, if left in the machine, de-

compose and cause an offensive smell. While testing the

eggs, the rapidity of evaporation can also be determined by
the size of the air cell; the larger the air cell, the more rapid

the evaporation. Never turn the hatching eggs at testing

time, for the process of testing moves and cools them suffi-

ciently. A simple homemade tester can be fashioned from

a wooden box, eight inches wide by eighteen inches long, and

lined with asbestos. The lid can be hinged on, and a door

made to latch. Place an ordinary kerosene lamp in the box

and set the box up on one end. Cut a hole in one side, exactly

on a level with the flames of the lamp. The hole should be

a little less in diameter than the transverse diameter of the

egg. When testing the egg, pass each one in succession

before this opening, holding it close to the opening so that

no light will escape anywhere except through the egg. (For

a description of fertile and infertile eggs and dead germs,

see Chapter X.)

Hatching Records. A record should be kept of every hatch.

This can be of simple form, but should show the number of

eggs put in, the breed and the date. It should also record

the temperature, taken twice daily, the number of infertile

eggs tested out, of dead germs found, and the number of

vigorous chicks hatched. From this record can be figured

the percentage of the hatch and this data is valuable for

future hatching seasons.

Care at Hatching Time. About the nineteenth or twen-

tieth day the attendant should be on the look-out for signs

of pipping, and when he notices the first cracked egg, he

should sprinkle them all with luke-warm water. The machine

should be immediately closed and kept closed until the

hatch is over. During this time the temperature must be
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kept at about 104 degrees Fahrenheit. Sprinkling the eggs
will cause a high humidity. If the incubator has a glass

door, darken it with a piece of burlap or dark cloth to keep
the chicks quiet. This will prevent them from trampling
on each other in an effort to get to the light. When the hatch

is about over, the trays should be removed, the burlap frame

inserted, and the chicks allowed to drop into the nursery.

INCUBATOR RECORD
Incubator number Make Capacity
Date eggs set Number of eggs set

Kind of eggs set

TEMPERATURE RECORD

Day 1 2 3 4 5 6 7 8 9 10 U 12 13 14 15 16 17 18 19 20 21 22 23

Temperature :

A. M
p. M

i

Infertile Eggs
j

Dead Germs Cracked

Result of tests :

Seventh day . . .

Fourteenth day

Number of vigorous chicks hatched

Number of chicks dead in shell

Per cent hatch of total eggs set

Per cent hatch of fertile eggs after the first test .

Remarks about the hatch

Steps To Be Avoided in Artificial Hatching. Poor hatches

often result from the following causes, which the pupil must
make every effort to prevent: If the thermometer does not

register properly, it will mislead the operator into running
the hatch at either too low or too high a temperature, there-

fore, all the thermometers should be tested in warm water,

and compared with a thermometer known to register accu-
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rately. The eggs must be fresh and of good quality, and

properly cared for, as previously described. The greatest

care must be given to the incubator from the time it is set

until the hatch is over. A successful hatch must come off

on time, starting on the twentieth day, and being completely
over by the end of the twenty-second. In short, a poor ther-

mometer, poor eggs and lack of attention are the three most

common causes of unsatisfactory hatches in an incubator.

LABORATORY EXERCISES

EXERCISE No. 20. Secure a small incubator. If one can

not be secured locally, some manufacturers are very willing

to donate small machines for classroom work. In the

presence of the class, the machine should be gone over

carefully and the form and use of every part explained. Later

the machine can be taken to pieces and the internal construc-

tion studied. Special attention should be devoted to the

perfection of construction, the means of temperature control,

method of ventilation, and the means of applying moisture.

A trip to a large hatching establishment, where mammoth
machines are operated, will make the study more interesting.

EXERCISE No. 21. Place a small incubator in a cool, shady
corner of the schoolroom. Appoint certain members of the

class to care for it. The eggs can be brought by some of

the pupils. Follow carefully the instruction given in the text.

Each day a short period can be set aside, when those running
the machine can explain to the class the work done that day.

Each member should keep a little book with a complete

record of all operations and results, as specified in the text.

EXERCISE No. 22. If two or more incubators are avail-

able, run them both at the same time. Operate both alike

in every respect, except in one machine place moisture, by

using sand trays, and in the other machine use no moisture

at all. Study the results as determined by the number and

weight of chicks hatched.
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EXERCISE No. 23. Have one or more members of the

class construct a homemade egg tester, as described in the

text. When the eggs are being hatched for the above exer-

cises, they can be tested frequently, to study the appear-
ance of fertile and infertile ones and to watch the develop-
ment of the embryo as seen through the shell.

EXERCISE No. 24. Weigh fifty eggs before placing them
in the incubator. Weigh them each day until the chicks

hatch. Weigh the chicks after hatching. How do you
account for the regular loss of weight? How much is the

loss per 100 eggs for the entire twenty-one days?

THOUGHT QUESTIONS
1. What is meant by the term "

artificial hatching" ?

2. What kinds of fuel are sometimes used to generate the heat?
3. Describe the ancient Egyptian ovens.
4. What is an incubator?
5. What two types of incubators are in general use?
6. Describe the difference between the individual and mammoth

incubator.

7. Describe the general type of individual incubator.
8. Describe the mammoth incubator as to its usefulness.

9. What are some of the important points which an incubator should

possess?
10. Describe a suitable location for an incubator.
11. What is the proper heat to incubate an egg?
12. How is the proper heat maintained and controlled?
13. What is the proper degree of moisture for incubation?
14. Why is fresh air necessary for incubation?
15. How would you prepare an incubator to receive the eggs?
16. What are the essential points in the care of the lamp?
17. How is the proper moisture content maintained?
18. What precautions should be taken when putting the eggs in the

machine?
19. Give a rule for turning the eggs in the machine.
20. Why should the hatching eggs be turned during the period of

incubation?
21. Give a rule for cooling the hatching eggs.
22. What is the best practice to follow in testing the eggs?
23. What hatching records should be kept?
24. What special attention should the incubator receive during the time

the eggs are hatching?
25. Enumerate some things which should be avoided in artificial

hatching.

Reference. United States Farmers' Bulletin 236, Incubation and
Incubators.



CHAPTER XII

BROODING

BROODING is the process of caring for the young chicks

from the time they are hatched until they are old enough to

go without artificial heat. The brooder might be termed an

artificial mother. Brooding is an important operation on

the poultry farm, for it is just at this juncture that many
losses occur, and if succeeding generations of pullets are to

be successfully reared, it will depend largely on the brooding.

Points of a Good Brooder. An ideal brooding equipment
embraces four distinct features.

First, there must be a hover, either circular or square,

the circular being preferable. This hover is usually darkened,

and kept at an even and fairly high temperature of about

90 degrees Fahrenheit. It should be easy to ventilate and

very accessible for the birds.

Second, surrounding the hover should be a brooder com-

partment, well lighted, and a little cooler than the hover.

In this space the chicks can withdraw from the heat of the

brooder whenever they wish, yet at the same tune it con-

fines them hi close proximity to the hover and heat.

Third, connected with the hover compartment, but within

the brooder house, should be a light run or yard, the floor

of which should be covered with clean sand and fine litter.

After the chicks are a few days old, they can be allowed to

run in this in-door pen, and thus become gradually accustomed

to a cooler temperature before being let out of doors.

Fourth, all brooder houses should be provided with an

out-door run which furnishes some shade, a rather dry and

sandy soil, and an abundance of green feed (Fig. 71).

Types of Brooder Houses. Three general types of brooder

houses are in use; the small colony brooder, the large colony
133
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brooder, and the long intensive brooder house. The small

colony brooders are usually about 3x5 feet or a little less

in size, and form in themselves a complete house. They are

CoLONY

th& brooderhouse The Oltrside run enc/osed w/th
wire when The chictrs areyoung

-^ / x The warm we/Ilighted and uenTilaTed
The heated darkenedhover be- hover- compartment
neoth which 1he chictfsc/otogetwarm

The protected run
wilhin the- brood-,
er house

LONG /MTENSIVE Bffoootf? House.

^
The outs/de run enc/osedwitft

wire when the ch/ch's areyoung

Tl ^ TTze warm we// liohted and venti/ated
\ hover comportment

The heafecf darkened hover-
benearh which the chicKsc?o togetwarm

The protected run wifhjrr.
1he brood-

\ The outside run enc/osed with
wire when fhe chicJfs areyoung.

/ The warm, we////ghfedand venti/atecf
/ hover compartment.

The heateddarkened hover be-
neathwhich the

Fia. 71. Three types of brooders, showing how each supplies the four requirements
for successful brooding.

portable, and are usually heated by a kerosene lamp. Each

brooder will hold from 50 to 75 chicks (Fig. 72).

A large colony brooder has recently been put on the market,

which has a capacity of from 300 to 1500 chicks. Most of

the large brooders have coal stoves, above which are arranged
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metal hovers or reflectors which throw the heat down to the

ground; others are heated with gasolene or with kerosene;
but all of the colony brooders are designed for large commer-
cial poultry plants where many thousands of chicks are to

be reared (Fig. 73).

The long intensive brooder house is rather expensive to

build, but is most satisfactory. These long brooder houses

are from 14 to 16 feet wide, and sometimes vary from 50 to

FIG. 72. A small out-door brooder heated with a kerosene lamp and holding
fifty chicks.

several hundreds of feet hi length. Different types of hovers

are used in these, the small individual portable hovers being

quite common; each in itself being a unit. The heat is pro-

vided by kerosene lamps. Fireless brooders were tried some

years ago, but were not practicable. Long brooder houses

are frequently heated by hot water pipes running along the

top of the hovers, and usually elevated six to eight inches

from the ground. Muslin frames are generally placed over

the pipes to hold the heat and deflect it down to the brooder
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floor. But the most satisfactory method yet devised for

heating long brooder houses is what is known as the mam-
moth brooding system. This consists of a circular hover

heated by hot water pipes which run in an insulated box

below the brooder floor. The heat ascends to the hover

through a galvanized drum or cylinder. Of these three

different types the small colony brooder is best adapted for

use on small poultry plants, the large brooder to large com-

FIG. 73. A gasolene brooder house. Capacity two hundred chicks. This house
is being used as a shelter for growing pulleta.

mercial farms, and the intensive system to broiler farms,

where there is much early winter brooding (Figs. 74 and 75).

Operating the Brooder. Before placing the chicks in the

brooder, it should be thoroughly cleansed, the old sand and

litter removed, the hover floors and walls scraped, and the

whole washed with a three per cent solution of creolin.

Fresh, clean sand should be put on the brooder floor to the

depth of half an inch, and over this some fine clover or

alfalfa. The brooder should be examined carefully to see

that it is in perfect order, and then the lamp lighted, and the
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brooder run for at least thirty-four hours to see if the proper

temperature can be maintained, that is, 98 degrees Fahren-

FIG. 74. A, A coal-burning brooder stove having a capacity of heat for 300 chicks.

B., A house eight by twelve feet in which the stove is placed.

heit. Before the chicks are put under the hover, fresh

water should be provided, and a large quantity of grit put
in two or three piles near the hover curtain.

FIG. 75. A modern, commercial, long-pipe brooder house, which has a capacity
of 2000 chicks up to ten weeks of age.

Putting in the Chicks. The chicks should be left in the

incubator for at least thirty-six hours after hatching, to

allow them thoroughly to dry off and to get up on their
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feet. Then they should be transferred from the incubator

to the brooder in covered baskets, especially when they are

apt to become chilled. They should be placed carefully

under the hover. This practice teaches them where the heat

is and they will more quickly know where to go in search of

it later. In the small circular hover, about two feet in diam-

eter, no more than 50 to 75 chicks should be put. More
can be crowded in, but in most cases it will only result in

an increased mortality. The best plan is to put them in the

brooder just after dinner, and for the remainder of that

day give them all the clean, fresh water and grit they can eat.

Degrees of Warmth. The following temperatures on the

floor at the level of the chick will be about right for the

average brooder. At the start run the brooder at from 98

to 100 degrees, from 94 to 96 degrees the second week, from

90 to 92 the third week, and from 80 to 85 the fourth week.

The idea is to keep the brooder fairly warm, and allow the

chicks to get away from the heat when they wish to. They
will come back to it when they need it. A very high brooder

temperature is not desirable, as it lowers the vitality, causes

digestive disorders, and will carry off many of the chicks.

On the other hand, too low a temperature is apt to chill them

and make them crowd together. A uniform temperature,

starting at 98 and very gradually becoming cooler, is the best.

Feeding the Baby Chicks. The following outline describes

a very effective method of feeding baby chicks, but there

are probably numerous rations equally as good. Whatever

ration is decided upon, the idea should be to feed little but

often during the first few weeks. Keep them hungry, and

make them scratch in the litter in search of feed.

The first eighteen hours in the brooder the chicks should

be given fine grit, shell, and fresh water, and short cut

alfalfa and clover put on the floor for them to pick at. The

next day they should be given pinhead oatmeal or rolled

oats; three feedings will suffice, and they should be given
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only a small amount or what they will eat up between the

feedings. For the remainder of the first week in the brooder,

they should have a good fine cracked grain ration, scattered

on the floor of the brooder in the litter, five times a day.

The following grams make an ideal chick ration when the

poultryman desires to mix his own feed :

Cracked corn 20 pounds
Fine cracked wheat 25 pounds
Grit 5 pounds
Pinhead oatmeal 5 pounds

To supplement this, feed sprouted oats or green grass,

and once a day, hard boiled eggs in small amounts. On the

FIG. 76. An out-door, dry mash hopper for growing chicks. It is rain proof and
always ready.

seventh day wheat bran should be put before the youngsters

in small hoppers,* but after this time, the noon feeding of

grain can be omitted. From the third week until they are

put on range, the following ground grams should be added

to the wheat bran, the entire mixture being kept before

them all the time in hoppers (Fig. 76). The mash consists of:

50 pounds wheat bran
5 pounds corn meal

5 pounds sifted ground oats

2 pounds meat scrap
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Until they begin to forage, this grain feed can be given three

times a day, at morning, noon and night. If available, sour skim

milk, kept constantly before them in hoppers or fountains, is

good. This is the generally accepted practice in feeding brooder

chicks, but it may be possible to modify the ration slightly.

Importance of Fresh Air. From the time the chicks are a few

days old they should be encouraged to go out of doors as much
as possible; the fresh air will make them grow more rapidly.

Poor results in artificial brooding are often due to keeping the

chicks in too high a temperature, and to lack of fresh air.

Things to be Avoided in Brooding. The heaviest loss in

brooding chicks may be attributed to one of the four follow-

ing causes : First, overheating, or running the brooder at too

high a temperature, and keeping the chicks confined to the

heat, which results in delicate hot-house birds without stam-

ina, which develop a severe diarrhoea. Second, chilling, or

keeping at such a low temperature that the birds crowd to-

gether to keepwarm, and many die of suffocation, while others

are generally weakened in constitution. Third, there is often

considerable loss because theyoung chicks pick at each other's

toes. This is called cannibalism, due to a thirst for blood,

and is particularly common with the light, active breeds.

The habit can be largely overcome by putting the birds out of

doors on clean grass range, and giving them meat scrap, wheat
bran and ground bone, mixed in equal parts, and put where

they can get it all the time. Fourth, many brooder chicks

are lost as the result of infectious diseases. Contagious white

diarrhoea may be inherited from themother hen, and is quickly

communicated by one bird to another. Bacillary diarrhoea

in a flock can be checked by giving an abundance of sour

skim milk, but when flocks are affected by this disease it is

better to begin with new stock and eggs from another source.

Weaning. After chicks are five weeks old the temperature
should be gradually lowered and artificial heat done away
with. This will wean the chicks from warmth so that they can
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be put on range in a cool house when about eight weeks old.

But a gradual lowering of the temperature, and the harden-

ing of the chicks before they are put out in the cool house, is

essential to successful rearing. If not gradually accustomed

to doing without heat, many will die from the sudden change.

LABORATORY EXERCISES

EXERCISE No. 25.- Visit one or more poultry farms in

the vicinity to make a study of brooders. A better scheme,

where possible, is to have in the classroom two or more

types of small brooders. These should be studied externally

and internally, as the incubator was studied. The different

types studied should be examined to see in what way they

provide the four compartments or conditions which are

required by a successful brooder as specified.

EXERCISE No. 26. A small out-door brooder should be

placed in the school yard in some dry place which is protected.

The south side of the building is a good location. The chicks

which are hatched in former exercises can be brooded in this

brooder. Special care should be used not to overcrowd the

brooder, and the pupils attending it must follow very care-

fully the instruction for temperature and feeding,

THOUGHT QUESTIONS
1. Define the meaning of the term ''brooding."
2. Enumerate the four requirements of a successful brooding equipment.
3. Enumerate three general types of brooder houses in common use.

4. Describe the small colony brooder.
5. What are the characteristic features of the large colony brooders?
6. Describe the long intensive brooder house.
7. What operations are necessary to prepare the brooder for the chicks?
8. How should the chicks be carried from the incubator to the brooder?
9. How many chicks should be placed hi one brooder compartment?

10. What is the proper degree of warmth for the different ages of chicks?
11. What are the two principal requirements in feeding brooder chicks?
12. Describe in detail a practical method of feeding brooder chicks.

13. What is the importance of fresh air in brooding chicks?
14. What is the effect of overheating the hover?
15. How will chilling cause a high death rate?
16. What is meant by cannibalism and how can it be prevented?
17. What infectious disease is very dangerous to young chicks?
18. How and why should the brooder chicks be carefully weaned?
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REARING THE YOUNG BIRDS

FROM the time the chicks leave the brooder house .until

they are placed in the laying house hi the Fall the aim should

be to promote their uniform and steady growth. Any check

or set-back in their growth will result in delayed maturity,

and retarded development often leads to lack of vitality,

and sometimes death from disease. Slow, irregular growth
means adults of small size. Hence, every effort should be

made to create a congenial environment, conducive to the

best development of the birds.

Early Care. When the chicks are taken from the brooder

and put in colony houses, every precaution must be taken

to prevent their becoming chilled. The danger, of course,

depends somewhat upon the season of the year. If properly

weaned in the brooder house until six weeks old, they can

be safely put on range any time during May or June. Earlier

in the season than this, it is wiser to keep them in the brooder

house until they are ten to twelve weeks old. If it is necessary

to move them early while the weather is cool, it is a good

plan to provide a temporary hover in the colony house. This

should consist of a board, three to four feet square, suspended
from the ceiling by cords, with a burlap drop curtain, eight

inches deep, around the edge. When the chicks are in the

colony house, this hover can be let down to within ten inches

of the floor, and the chicks will naturally hover under it

and their body heat be conserved, which will prevent chilling.

As the chicks grow older the hover can be raised two or

three inches a day, until finally dispensed with.

Crowding, or putting too many chicks in the colony

house, should be guarded against, A colony house 6x8
142
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feet should house through the growing season 50 birds. If

more than this number are put in such a house, their growth
will be slow and they will be small at maturity.

Advantage of Free Range. When possible the growing
stock should be given plenty of range to roam over (Fig. 77) .

There are many reasons why free range is an advantage.
It induces plentiful exercise, which means health; it reduces

the cost of feed by providing natural green grass and weed
seeds. The birds also secure many grubs and insects which

take the place of meat hi their rations. Free range is

cleanly, while small yards are easily contaminated.

FIG. 77. Leghorn pullets being reared on free range. The shelters are placed near
the corn field to give shade.

Necessity of Green Feed. To promote the best growth
the chicks require an abundance of succulent material, that

is, green growing plants, such as grass, weeds, and grains.

On free range plenty of this green feed will be found. But

it is often necessary to keep the youngsters in a limited

area, or to confine them because of some garden crop which

they may injure. Under these circumstances, double yarding
can be resorted to. Double yarding is dividing the total

space for the birds into two yards, and placing the house

exactly hi the center, therefore, partly in each yard. The
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birds can then be confined to one yard while a crop is being

grown in the other. When this green crop gets to be four

or five inches high, the chicks can be turned in to feed on it.

Then another crop can be planted in the yard where they

previously fed. By this system of rotation the chicks can

be continuously provided with green fodder, and the fre-

quent cultivation keeps the yards clean and sanitary. It

is the next best thing to free range. During an average

season the sowing of four crops will be found to work to

the best advantage, if alternate crops are used. Peas and

oats should be seeded early, this crop followed by buckwheat,

and buckwheat in turn by soy beans, which should be fol-

lowed by winter wheat and rye, and the latter crop allowed

to grow all winter. Thus early green feed in the Spring is

provided.

Shade Very Desirable. The yard should have shade to

protect the birds from the direct rays of the sun. If they

stay all day in the heat of the sun, they grow slowly, and

their bodies often become so sunburnt that they do not

feather properly. Natural shade from plants or trees is

best (Fig. 78) . Wild trees or forest growth, if not too thick,

makes admirable range, as do fruit orchards. Peach, apple

and plum trees are among the best to plant on the poultry

range. The corn field also is a good place in which to rear

the youngsters. The colony house can be moved along

the edge of the field, and the chicks find suitable shade

and range in the corn. Sunflowers and castor beans

are frequently used in small yards to provide shade, and

beauty as well.

When natural shade is not available, artificial shelters

may be constructed. Such shelters are commonly made
from boughs of trees, preferably evergreen, about two feet

above the ground. Boards or burlap fastened to a frame may
also be erected above the ground to give shade. These

artificial shelters are generally unsatisfactory because they
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more or less attract heat, and the air underneath such a

tent is intensely hot during the middle of the day.

Fresh Air Houses. Chicken houses for summer use

should be merely shelters, the mam requirement being plenty

of fresh air, although low cost is an important consideration.

The small colony house may be only a shed, with a roof and

one wall, the other three sides being covered with wire. But

whatever the type of shelter, it should afford protection

from all four-legged enemies, from the rain, and from the

FIG. 78. An ideal corner of a pasture for the growing birds. Shade in abun-
dance, plenty of green grass, and a small brook running under the trees give the
birds everything they need.

sun. Portability is next in importance, for it is often desir-

able to move the house from place to place hi order to give

the chicks green feed. A house can be so built as to be used

for both the growing stock hi the summer and the laying
birds in the winter, and such a house is called an adaptable

colony house, because it can be used for more than one

purpose.

Desirable Types of Colony Houses. The following is a

brief description of three useful types of small colony houses.
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Figure 79 shows a small house, 6x8 feet, built on runners.

It has a gable roof, and in order to facilitate the circulation

of air and make the house cool, the side walls are hinged to

the roof at the eaves. This house will accommodate 50

pullets during the summer, and furnish them all necessary

protection from enemies. It can be built of very cheap

material, the cost being only $9.50.

Figure 80 shows a very desirable type of adaptable summer

colony house. It can be used for the summer growing stock,

also for laying birds hi the winter. In the following discus-

sion will be outlined working plans, list of material, and direc-

tions for building such a house.

Building a Small Colony House. Subjoined is a list of ma-

terial required to build one adaptable summer colony house,

as pictured in the accompanying working plan (Fig. 81) :

215 sq. feet yellow pine, tongued and grooved, 8 in. boards 10 ft. long
12 ps. 2" x 4" hemlock, 10 ft. long
2 ps. 4" x 4" hemlock, 10 ft. long
3 ps. 2" x 2" hemlock, 16 ft. long
1 ps. 2" x 2" hemlock, 12 ft. long
1 ps. 2" x 2" hemlock, 10 ft. long
2 ps. 1" x 3" hemlock, 10 ft. long

80 sq. ft. roofing paper
2 prs. 3 in. hinges
3 prs. 4 in. hinges
1 door latch

2 yards muslin
20 ft. one inch mesh wire
5 Ibs. eight-penny na*ils

1 Ib. six-penny finishing nails

1 box tacks
1 Ib. medium staples

Approximate cost of above materials, $13.65.

The size is six by eight feet. It is of shed-roof construction,

built on runners, so that it can be easily moved about. The
front has a door in the center, with windows at either side

of the door, each provided with a muslin curtain. In sum-
mer there is plenty of ventilation from the fact that the
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lower parts of the end walls are on hinges, and can be lifted

up. This house complete, including all material but not

labor, costs $16.00. Hemlock or yellow pine should be used

for all runners and for the frame; yellow pine, tongued
and grooved, will do for the roof.

FIG. 79 Fia. 80.

FIG. 79. A cheap fresh air shelter for the growing birds during the summer.
FIG. 80. A house which can be used for growing chicks during the summer and for

layers during the winter. (For working plans, see Fig. 81.)

FIG. 81. Working plans of adaptable summer colony house, 6x 10 feet, 6 feet high.
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Feeding. Feeding the youngsters during the summer
months is a simple process. Only two rations are necessary,

a grain feeding and a dry mash. A good grain ration for

use on the range consists of equal parts of cracked corn and

whole wheat. This should be scattered broadcast about the

range morning and night. The dry mash ration should

consist of the following proportion of ingredients:

Wheat bran 50 pounds
Ground oats 10 pounds
Gluten meal 10 pounds
Corn meal 10 pounds
Alfalfa meal 10 pounds
Meat scrap 5 pounds
Bone meal 5 pounds

Total 100 pounds

This should be put in large feeding hoppers located near

each other .about the range. The mash enables the chicks

to balance their own ration, promotes the more uniform de-

velopment of the birds, and greatly reduces the labor of

feeding. Plenty of fresh water should be at hand. If the

range is not piped with running water, large drinking vessels

or barrels can be located at accessible points, and frequently

replenished with water, which is allowed to drop continu-

ously.

Management. Three important things the poultryman
must bear in mind when caring for the growing stock during

the summer. The first is to protect them from enemies. If

rats are allowed to become plentiful, they will prey upon
the chickens, and many will be lost. If the range is wooded
land far from the house, hawks and crows may do consider-

able damage. Weasels and minks, if abundant, will kill

large numbers, and so may dogs or cats if not properly
trained. The poultryman must watch the growth of his

birds, and have conditions such that they will grow continu-

ously without any setback. Lastly, he must feed abun-

dantly. If the chicks are to gain in weight, they must be
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given all the feed they can clean up, for they are very active,

and need a good deal to give them energy.

Care at Maturity. As the pullets approach maturity,

also, their growth must be watched. They should be put hi

the laying house two or three weeks before good egg produc-

tion can be expected, which will be about the middle of

October, and this early housing accustoms the birds to their

quarters. No animals are so easily affected by change of

environment as poultry, and if the poultryman gets his

fowls in laying houses, under close observation, he can, to a

certain extent, control the time of their maturity. This

often means all the difference between a good and a poor
winter egg yield.

LABORATORY EXERCISES

EXERCISE No. 27. If funds are available, purchase the

lumber necessary to build the summer colony house described

hi the text and allow the pupils to build same. The class

can be divided into a number of sections, with four or five

in a section. Usually enough interest will be maintained so

that most of the work of construction can be done outside

of regular school hours. If land is available, these buildings

which are built by the pupils can go towards equipping a

small poultry plant to keep as a part of the teaching equip-

ment.

EXERCISE No. 28. If there is room in the school yard
a small area should be set aside on which a succession of

crops can be planted in order to demonstrate how to provide
a continuous supply of green feed to growing chicks, which

of necessity must be closely confined. It is best to plant

these crops in a poultry yard. If no yard is near, an area

ten feet square will serve to give practice. By having the

crops growing, the pupils will not only become familiar

with the appearance of the seed and the manner of planting

but they will also become acquainted with its habit of growth
and the appearance of its leaf and stalk.
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THOUGHT QUESTIONS
1. What is the primary object in the management of young chickens

during the summer?
2. What is the effect of a check or setback in the growth?
3. What factor is essential to secure a good growth?
4. What special factors should be considered in the care of chicks

when they are first placed on range?
5. How many chicks should be placed in a colony house?
6. Why is free range best for growing poultry?
7. What is succulent material?

8. How can a continuous supply of green feed be obtained in small

yards?
9. Why is plenty of shade necessary to growing birds?

10. What are some of the best kinds of plantings to make shade?
11. How can shade be provided from an artificial source?

12. What is the leading requirement in the summer houses for chicks?

13. What other features should the summer colony house possess?
14. Describe a desirable type of summer colony house.

15. How many different rations do growing chicks require?
16. Give a suitable dry mash ration for growing chicks on the range.
17. Give a suitable grain ration for growing birds on the range.
18. What natural enemies are responsible for much loss on the range?
19. Is liberal feeding necessary with growing poultry?
20. Why should the maturing pullets be placed in their houses early

in the Fall?



PART III

HOUSING

CHAPTER XIV

LOCATION OF THE HOUSES AND YARDS

THE selection of a suitable site for the poultry plant and

the proper location of the house and yards often makes all

the difference between success and failure for the poultry-

man. With the place already purchased, the problem is

simply how best to develop a small poultry plant on a

particular location. To the prospective poultry keeper with

no farm purchased, the question is, first, the choice of a suit-

able location, and secondly, the establishment of his plant

on the location he selects.

Choosing the Poultry Farm. While the choice of the

poultry farm will fall to but few, three factors in connection

therewith will be appreciated by all poultrymen, and apply

equally as well to the small flock which caters to the retail

trade as to the large plant which caters to the wholesale

trade. The markets must be studied. In choosing the farm,

one hi close proximity to several large centers of population

should be selected; the nearer the city, the greater the demand
for eggs and poultry, but the land will also be more expensive.

The nearer to the market the quicker will be the delivery,

and quick delivery means that the eggs and poultry will be

fresh when they reach the consumer.

Markets are of two general types, wholesale and retail.

The former, to which poultrymen ship their eggs and poultry
in considerable quantities, are in large cities. The eggs are

shipped direct to wholesale dealers or commission merchants,
who in turn sell them, and charge commission for their
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work. Retail markets are those in which the poultryman
sells his eggs and poultry direct to the consumer. This is

the ideal method for the poultryman who has a small flock

and lives near the consumer, since a large number of eggs
and poultry can be disposed of in the course of a year by
delivering them directly to the family trade, and higher

prices are received for them. There is more labor involved

hi marketing them, yet with a small flock this is certainly

the best method.

The poultry farm selected should have good transporta-
tion facilities. A rural trolley line is a great advantage,
but it should also be near a railroad which gives good pas-

senger, freight, and express service. Good roads between the

farm and the station, or between the farm and the city or

market, are also important.

If the poultryman has a telephone and rural free delivery,

these will prove of great convenience. He can easily com-

municate with his customers, and more quickly supply
them with the kind of produce they desire. Transportation
and means of communication play a big part in the manage-
ment of either small or large flocks.

Locating the Poultry House. In locating the poultry

house, several factors must be taken into consideration.

The character of the soil is important: A sandy loam is

best, for a top soil of this kind usually has a gravelly sub-

soil, and this combination will drain well, warm up quickly
in the spring, and also dry very quickly after rains. Heavy
clay soils should be avoided, for they are cold and damp,
and very sticky in the winter and late in the spring; after

rains the birds' feet and the nests usually get very dirty.

The character of the soil is one of the chief things to be taken

into account when locating the poultry buildings.

Drainage must also be considered. Drainage is determined

largely by the topography of the land, hilly or rolling country

being best, as it promotes good surface drainage. All sur-
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face drainage should, of course, be away from, rather than

towards, the buildings. The poultry house should be located

on a hill slope (Fig. 82). This makes it certain that there will

be no stagnant water at any season, for the filth or drop-

pings of the birds about the yards will be carried off to lower

points, and contamination of the runs prevented. Perfectly

level lands should be avoided, especially if the soil is heavy, for

they are often spongy and wet in the spring and early summer.
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FIQ. 82. The cross-section of a hill showing the proper location of the poultry
house.

A good circulation of air is likewise essential. Probably
few of us appreciate the fact that there are currents hi the air,

the same as hi water. Cool air flows down to a lower level,

and warm air ascends. Bearing this in mind, do not locate

the poultry house in a hollow or at the foot of a hill. Such

situations are cold, and apt to be damp and frosty in winter.

Part way up the slope the air will be clearer and drier.

The exposure of the slope largely determines its desir-
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ability, the best exposure for a poultry house being on land

which slopes to the south. Here it gets sunshine the greater

part of the day, and if built just beyond the crest, not

directly on the top of the hill, it is protected from the north

winds by the hill behind it. Northerly slopes should be

avoided, as they are cold and bleak in whiter.
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Fia. 83. A desirable plan for a two-acre poultry, plant on a general farm.
One acre for adult birds in orchard and one acre in corn used as range. Four-
hundred-bird capacity.

Natural vegetation on the site is a big advantage, and sod

is to be preferred. If shade is lacking, corn may provide it,

while fruit trees are growing. Wild forest growth furnishes

good shade, but in some spots may need thinning out to let

in the sun. Whatever site is chosen, green feed will prob-

ably be lacking, but this can be secured by clearing a strip

immediately in front of the poultry house, and planting it
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for permanent sod. If there is an orchard on the farm, it

makes an ideal spot for the poultry house, and the same piece

of ground serves a double purpose, and is made to yield a

double revenue (Fig. 83).

Ideal Location for the House. Siimmarizing, the follow-

ing describes an ideal location for a poultry house; the

poultry house and yards should be located in undulating

country and on a southerly slope which is not too steep.

The soil should be a dry, porous, sandy loam with a sub-

soil of gravel, and covered with sod. Plenty of natural

shade should be at hand. Surface water should drain away
from the poultry house by means of natural water courses.

The site should be easy of access, and near enough to the

dwelling for the birds to be under observation.

The Poultry Yards. Wherever possible, the birds should

be allowed free range; sometimes, however, they must be

yarded. Often the question is whether to yard the poultry,

or to fence in the crop which they will damage. But in

ideal conditions there is unrestricted range, the two prin-

cipal advantages being the reduction in the cost of feed,

and more cleanly and sanitary conditions of the birds.

Sanitary runs on the farm mean healthy birds. Usually if

an effort be made, a place can be found for the birds which

permits unrestricted range. Where poultry are bred under

intensive conditions on small areas, for example, in villages,

it is absolutely necessary to yard them, but the yard should

be as large as possible, and double yarding and rotation of

crops the method (Fig. 84).

Alternating yards are becoming more and more popular
as a means of keeping the birds healthy under limited range.

The term "alternating" simply means that each pen of

birds is provided with two yards, which may be designated
1 and 2. In some cases both yards are in front of the house,

in others one yard may be in front of, and the other behind,

the house. It is also becoming the custom to give each pen



156 HOUSING

of birds, if there be more than one, a small exercise yard,

connected with which is a much larger one, in which green

feed grows, and into which the birds are turned loose at

frequent intervals to pasture. This method works admirably
where there are a number of pens close together, as in a

long laying house.

House

5INGIF
YARD

House

DOUBLE
/?

YARDS

FIG. 84. Single and double yard. Birds are allowed first in yard No. 1 and then
in yard No. 2, green crops being grown in each yard while it is vacant.

The success of the alternating yard system depends upon

securing a good rotation of crops. The subjoined outline shows

a simple system adapted to almost any climate. Other crops

may be sown, but the principle will be the same (Fig. 85).

YARD 1

Seeding time Crop

April 15 Peas and oats

July 15 Soy beans

YARD 2

Seeding time Crop

June 1 Buckwheat
September 1 Winter wheat

and rye
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In locating yards the idea should be to have them on ground

which slopes away from the poultry house, so that waste

from the yards is carried away from the house, not towards it.

Ideal Fence Construction. Where birds are kept closely

confined, fences must be provided of such a height as to

prevent them from flying over the top. It is quite a problem

to know how to build fences that will be durable and at the

same time economical. Three things must be considered in

constructing a fence, namely, the posts, the fence material,

and the gates. There is probably no cheaper or more dur-

FIG. 85. A poultry house with a double yard. At the left the birds are feeding
on peas and oats. At the right soy beans are growing for future forage.

able post than one of locust or cedar, three to six inches in

diameter. If dipped in tar before being sunk in the ground,
and kept painted, they will last a long time. The fence

posts should be set at least 2 1/2 feet in the ground, with the

dirt well packed around them, and the corner posts securely

braced. The distance between the posts should be from

twelve to fifteen feet, according to the height of the fence,

and this depends upon the breed to be fenced in. A three-

foot fence will confine the heavy breeds, like the Brahma
and Cochin; a six-foot one will confine any of the medium
sized breeds, while a fence seven to eight feet high, if the
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yards are not too small, will shut in the lighter breeds, like

the Leghorn. Sometimes a few birds of the flock will persist

in flying over, having discovered their powers of flight.

This habit must be broken before others contract it from

seeing them, and it can be done by clipping a wing, cutting

the primary flight feathers off about one inch from the wing

proper (Fig. 86).

Woven wire makes the best poultry fence. Owing to the

fineness of the wire, the common hexagonal poultry netting

Post

GROUND LINE

Crotc$sticks^which hold
the wire underground

L

i

i

i i

FIG. 86. An ideal fence for poultry. Hexagonal mesh poultry netting is used.

does not last very long unless it is painted. Painting makes

any wire fence more durable, and unless galvanized, it

should be painted at least every two years.

In planning the yards, make few gates, but their location

and construction is important. It takes considerable time

to open and close them, and they are apt to get out of repair.

Where gates are necessary, locate them in the natural line

of travel from one pen to the other, or from the feed house
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to the pens. They should be well built (Fig. 87) so they

will not rack to pieces. Three by six inch yellow pine

boards if lapped at the corners and securely nailed, make

good gates. They should be braced diagonally, covered

bysix inch material for fide pieces,

by six inch material for braces.

\One by six inch material for cross
pieces.

FIG. 87. A neat, well-built gate for a poultry fence.

with poultry netting, and so hung that if left partly open

they will swing shut.

Arrangement of Poultry Buildings. The general plan of

the poultry plant, even when started hi a small way, should

allow for future development. The buildings should be so
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grouped as to make an attractive appearance from the high-

way, to be easily accessible, and to reduce the amount of

labor. The principal buildings, such as feed room, incu-

bator, and brooder houses, should be centrally located, with

the young stock range near the residence or in the center

of the plant. In this position the youngsters can be better

protected, and more closely watched. To the pupil starting

out with a small pen of birds, proper location is the most im-

portant consideration, for if successful with his small flock,

he will doubtless wish to enlarge his poultry plant in the near

future.

LABORATORY EXERCISES

EXERCISE No. 29. To demonstrate the water holding

capacity of soil and to show why a light soil is drier and

warmer than a heavy soil, secure three glass tumblers. In

the bottom of each place four or five small stones about

the size of one's thumb. Secure two types of soil, one pure

sand and the other a heavy clay soil. In one tumbler place

clear sand, filling the tumbler to within one-half an inch of

the top. In a second tumbler place the same amount of the

clay soil. In the third tumbler place the same amount of

a mixture of one-half sand and one-half clay. Into the top

of each tumbler pour an equal amount of water, about one-

half a tumblerful will be sufficient. Watch the rapidity

with which the water soaks down through the different

types of soil. Note in which tumbler the water reaches the

open spaces around the stones first. With a pencil stir the

top of each tumbler and note the condition of the top soil.

Which of these three types of soil is best for poultry?

EXERCISE No. 30. If an effort is being made to organize

a small flock for the school have the pupils build the fences

according to the plan described in this chapter. Be sure that

the posts are firmly set.

EXERCISE No. 31. Have each pupil lay out on paper an

ideal arrangement of the essential buildings for a small
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poultry farm. This should include all houses, yards, fences

and roads. The plans can be placed on the wall and dis-

cussed by the entire class, the good and poor points in each

being pointed out.

THOUGHT QUESTIONS
1. How important is the proper location of the poultry house and

yard?
2. How does the problem of location differ with the poultry keeper

owning his own land and the one who has not yet secured his

location?

3. When choosing the location for a poultry farm what consideration
should be given to markets?

4. What are some of the most desirable methods of transportation?
5. How important are the rural telephone and the rural free delivery?
6. Describe the best soil for poultry.
7. What kind of soils should be avoided? Why?
8. What factors should be considered with reference to water drainage?
9. How does air drainage affect the location for the poultry?

10. Why should low places be avoided?
11. What exposure is best for the birds?

12. Is sod land good for poultry?
13. What advantage, if any, is an orchard on the site selected?

14. Describe in a few words an ideal location for the poultry house.
15. What is the problem of the average poultry keeper in reference to

yarding his birds?

16. What is meant by "alternate yarding"?
17. Give a simple crop rotation for double yards.
18. What three things should be given special consideration in the

construction of the poultry fence?

19. Discuss posts for poultry fences.

20. What kind of material makes the best fence?

21. What special features should be considered in building and placing
the gates?

22. Is it necessary to plan the lay out of the buildings with reference

to a possible future growth and the general appearance when
complete?

References. United States Farmers' Bulletins: 403, The Construc-
tion of Concrete Fence Posts; 524, Tile Drainage on the Farm.



CHAPTER XV

ESSENTIALS OF A POULTRY HOUSE

THE design of the poultry house and its construction

largely determines the conditions surrounding the birds,

that is, creates their environment.

Factors in environment are temperature, moisture, sun-

light, and feed, and these affect the health and greatly

influence production. The environment must be congenial

FIG. 88. An open, fresh air poultry house.

and calculated to keep the birds well and contented; other-

wise, they may become lazy and unhealthy, or poor producers.

The modern poultry house combines all the features neces-

sary to produce ideal conditions.

Principles in Design. The poultry house should be dry and

admit plenty of sunlight, with enough floor space for the num-
ber of birds (Figs . 88 and 89) . There should be protectionfrom

162
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extremes of temperature. The building should be rat-proof,

and easy to clean. All fixtures should be simple in design.

Dryness of the Poultry House. Moisture breeds disease,

and germs of several undesirable types thrive and multiply
hi dark, damp places, hence a damp poultry house is un-

suitable and unhealthful for the birds. Moisture in the

poultry house may be from several causes. First, there is

moisture from the air, which is usually due to imperfect
ventilation. Second, the moisture exhaled by the birds,

Fia. 89. A closed, poorly ventilated, old type of poultry house.

which unless carried off and replaced by fresh, pure air,

may be seen as beads of water on the rafters and walls.

The third type of moisture comes from the soil, especially

if this be heavy and damp. When the house is located

on such a spot the dampness must be counteracted. Soil

water should never be allowed to work up and dampen the

litter, and this can be prevented by a good concrete floor

placed on ten inches of cinders. Sometimes dampness is

due to surface water, especially in the spring of the year

when the ground is frozen; on this account a house should
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never be located in a hollow, for at certain seasons, when
water can not seep into the ground, it may flow into the

house. Perfectly dry floors and dry, pure air are the primary
essentials in constructing a poultry house (Fig. 90).

Need of Sunlight. Plenty of sunlight in the poultry
house helps to make it sanitary by destroying harmful germs,
and also makes the birds more contented. This is evident

to any one who watches them in cool winter weather. They

FIG. 90. Building a floor to the poultry house which will be perfectly dry. A,
cinders six inches deep; B, concrete three inches deep.

wallow in the dust, then bask in the sunlight. To get all

the sunlight possible, the house should face the south. The

design should be for a rather high front, yet not so deep that

the sunlight can not penetrate to the back. A good rule

with regard to sunlight is to have the house so designed

and situated that at some time during the day the direct

rays of the sun will strike every part of the floor.

Importance of Thorough Ventilation. Good ventilation
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is especially necessary in the poultry house in winter, when

a considerable number of birds are kept closely confined to

their quarters week after week. Poultry are very active,

and have a high body temperature. In the course of a

day they exhale a lot of impure air, which is a poison. Hy-

giene demands that this be removed and replaced with pure

air laden with oxygen. This air breathed out is heavily

laden with moisture. The constant removal of this moisture

laden air by ventilation makes the house drier. Good venti-

lation in the poultry house is best insured by the liberal

use of muslin curtains in the front. If these are left open

Crow-section of
a .shatter vpntflaior

Cross-.section of a
-covered tramp

Cupola ventilator, with trap-door to

control amount oi air pajxing through

Rear ventilation. d<?jigncd

wpecially for ore in the jammer

FIG. 91. Four ways of ventilating the poultry house.

much of the time, the atmosphere will be almost as pure as

that out of doors. In snowy, wet weather and on very cold

nights these openings can be closed by frames covered with

light-weight muslin, which readily permits the air to pass

through. Slatted shutters resembling blinds are frequently
recommended for use in place of muslin curtains; these

should be hinged so that they can be thrown open when not

needed (Fig. 91).

Ventilators in the back of the poultry house are desirable

for summer use, and, if constructed rightly, will help to keep
the house cool during the hot weather. Sometimes the

ventilation is by means of flues or pipes connected with

chimneys on top of the house. If of good design these
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work satisfactorily but they are often too small or too

badly arranged to answer the purpose.

Plenty of Floor Space for the Birds. The layers must

have all the floor space they need for exercise, especially

large laying flocks in winter. The house is built for the birds

and its capacity is determined by the floor space. All fix-

tures, such as hoppers, nests, water fountains, etc., should

be elevated above the floor, as this will increase the capacity

of the house. The birds must not be crowded. Crowding
increases the likelihood of disease, and creates unsanitary

conditions. Four to five square feet of floor space should

be allowed each bird.

Protect the Birds from Extremes of Temperature. Birds

can bear extremely low temperature without injury, if there

are no drafts and the air is dry. But if an air current, laden

with moisture, circulates rapidly through the poultry house,

it does not need a very low temperature to freeze their head

parts, and injure them for production. Frozen combs are

quite common with the light, active breeds, unless care

is exercised in designing the houses and manipulating the

ventilators. During winter the birds should be induced to

take all the exercise possible by scratching in the litter;

this keeps them warm by increasing the circulation. They
should be given considerable whole or cracked corn during
the winter, as it is a very heating and fat-forming feed,

therefore, beneficial to them.

The Construction Should Be Rat=proof. Whatever the

type of poultry house, every effort should be made to build

it so that rats can not get into it. The surest method is to

construct foundation of concrete, and after the house is

completed a concrete floor two or three inches thick should

be laid for further protection. The danger of rats carrying

off young chicks is great, and frequently there is heavy loss

from failure to guard against them. One-inch mesh poultry

netting tacked underneath wooden floors, or buried in the
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ground where dirt floors are used, will help to keep rats out.

The boards used in building a poultry house should be such

as will not harbor mites or other parasites. Dressed lumber

is best. All fixtures should be portable, and as simple as

possible in type, so as to admit of rapid and thorough cleans-

ing whenever it is desirable to clean the house.

Simplicity. The poultry house should be built of durable

materials, for it does not pay to spend one's money on a

cheap house which is only temporary. If built on a good

foundation, and of good, first-class material, the house

is a permanent building, to be cared for as such. The simpler

its design, the more attractive it will be; simplicity of

the exterior and freedom from fancy corners and costly

trimmings enable one to keep it in a good state of preserva-

tion at little cost. When completed the poultry house should

immediately be given two good coats of oil paint, any knots

in the boards being shellaced beforehand. This treatment

will keep the boards from shrinking and coming apart, thus

forming cracks, and will the better preserve the house.

Economy but not Cheapness. In designing and building

his house, economy should be first and foremost in the poultry

keeper's mind, but not cheapness at the sacrifice of efficiency;

and efficiency in every respect is probably best secured by
a house of shed-roof shape, from four and one-half to

six feet high in the back, and from seven to eight in front.

The height will depend upon the depth, but it must be

high enough to permit the attendant to care for the birds

without inconvenience. The house should approach a

square in shape, this being more economical, as less building
material is required. Twelve by twelve, fourteen by fourteen,

or sixteen by sixteen are common dimensions for the floor

areas of small poultry houses.

An Ideal Plan. The following summary demonstrates the

type of house which at present is accepted as the best. The
floor space should be ten to twenty feet square. The roof
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should be of one pitch, with the highest part in front and
the lowest part at the back. A height of from five and

one-half to six feet must be maintained in that part of the

interior where the poultryman must move about to do the

work. If small and portable, the house should have a wooden

floor; if large and permanent, the floor must be concrete.

The house should be built so that at least two-thirds of. the

front can be open, these openings to be covered with muslin

and glass, using twice as much muslin as glass. The roosting

boards, dropping boards, and nests should be in the back part
of the house, away from the open front, and fixtures should
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FIG. 92. Cross-section showing an ideal arrangement in a poultry house.

Features which have

more in detail in

be elevated above the floor (Fig. 92).

been enumerated will be described

succeeding chapters.

LABORATORY EXERCISES

EXERCISE No. 32. The Effect of Dampness. Secure

two tumblers. Place about one inch of dirt in the bottom

of each. Moisten the soil in one and leave the other dry.

Place in each a small piece of bread, about the size of a thimble.

Place an inverted butter plate, or piece of card-board, over

the moist tumbler and leave the other one open. Set the

tumblers away on a dark shelf. Look at them daily and ob-
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serve the growth of mould spores on the bread. On which

piece of bread does the mould form first and fastest? Why?
The open tumbler represents a dry, ventilated compartment.
The wet tumbler represents a wet, non-ventilated place.

The same condition shown here takes place in a wet, poorly
ventilated poultry house.

EXERCISE No. 33. Muslin Ventilation. Purchase a yard
of light-weight muslin and a few tacks. On some windy

day tack this muslin over the outside of the lower part of

one of the school house windows. Be sure to put the muslin

over a window on the side of the school house towards

which the wind is blowing. Then open the lower sash and

allow the pupils to stand inside of the window in front of

the muslin curtain. Compare the atmospheric conditions

felt here with those felt when the next window adjoining
is opened and they are allowed to stand hi front of an open

unprotected window. Explain from this object lesson the

advantages of the curtains as used hi poultry houses.

THOUGHT QUESTIONS
1. What is the relation between the design of the poultry house and

the birds' environment?
2. What is meant by environment?
3. What are some of the factors of environment?
4. Enumerate the modern principles in the design of a poultry house.
5. Why should the house in -which the birds are kept be free from

moisture?
6. Discuss three kinds of moisture which may be found in the poultry

house.
7. Why is plenty of sunlight desirable hi the house?
8. Give a good rule to govern the amount and distribution of sunlight.
9. Why do birds need plenty of fresh air hi the house?

10. How can the poultry house best be ventilated?
11. Why is automatic ventilation by the means of flues not the best?
12. How much floor space should be given each bird?
13. How can the birds be protected from extremes of temperature?
14. How can a poultry house be made rat-proof?
15. Is simplicity in poultry house construction important?
16. How does a coat of paint help preserve the house?
17. Discuss economy vs. cheapness in poultry house construction.
18. Describe an ideal plan for a poultry house.

Reference. United States Farmers' Bulletin 574, Poultry House
Construction.



CHAPTER XVI

REMODELLING OLD POULTRY HOUSES

ON ordinary farms and often on small village lots, will

be found auxiliary buildings, such as sheds, out-buildings,

etc., which by a little ingenuity can be remodelled into good

poultry shelters at small cost. Basement barns, slightly

reconstructed, make excellent winter quarters for laying hens.

Where poultry houses of antiquated type can be reconstructed

at small cost, the aim should be to make such changes as

will give efficiency and durability. If the remodelled house

FIG. 93. The boiler room of an old grist mill was remodelled into a poultry
house for twenty-five birds so that the little man might have a place for a special
flock all his own.

is to be satisfactory, it must be water-tight and should be

air-tight on three sides (Fig. 93). It must be so arranged that

plenty of sunlight can enter it, with openings that will

constantly admit plenty of fresh air, yet not be drafty.

Care must be taken to see that it is dry, especially that the

floor of the house is not wet and moist. In old buildings,

special precautions to guard against rats should be taken.

170
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When completely remodelled, the buildings should . be thor-

oughly cleansed and made ready for the birds.

Economy calls for careful use of both labor and material

hi the remodelling. The labor is simple, and of such a nature

that the poultryman can do much of it himself. Materials

rarely need be purchased. Old boards can be taken from

other buildings, or those usually found in considerable num-
ber about the farm can be used. Burlap obtained from rip-

ping up old bags can be used in place of muslin; it is just as

serviceable, although not quite so good-looking. Openings
for windows can be cut in the wall in such a way that no

window frame is needed. Stones picked up about the farm

can be used for floor and concrete work.

SUGGESTIONS FOR REMODELLING A HOUSE

The following suggestions are offered with the idea that

they may be useful when putting an old house into suitable

condition for layers :

Thorough Cleaning the First Requisite. The first thing

to do is to clean out any rubbish and filth which may have

accumulated hi the building. If it is an old poultry house,

all litter should be removed, the dropping boards thoroughly

scraped, and the walls and floor swept. The window lights

should be cleaned on both sides. If the floor is of dirt, six

inches of the top soil should be removed. The interior of

the house should then be sprayed with a five per cent solu-

tion of carbolic acid. These procedures will prepare the

house for remodelling. Next, openings in the front wall

should be marked out with a pencil, and then cut. They
should be planned with reference to the studding and frame-

work of the building. The idea should be to arrange for as

much sunlight as possible, and to have it well distributed

over the floor. The window openings should be so cut that

there will be about one square foot of glass to twenty square
feet of floor space, and the curtain openings planned so that
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there will be one square foot of muslin to ten square feet of

floor space. Window openings should be cut vertically,

that is, up and down. Curtain openings should be rather

wide and horizontal. The openings in the walls must be

cut a little smaller than the window sashes which are to fit

them. The sash can then be hinged on the inside, the wall

acting as the jamb against which the sash shuts. The open-

ings in the wall should be covered with one-inch mesh poultry

netting. This confines the birds to the house and also keeps

out sparrows. Sparrows will eat a considerable amount of

the poultry feed hi the winter. They are also apt to infect

the flock. The window sashes should be hinged to the wall

inside so that they can be opened. The best way is to

hinge them on the side so that they will swing against the

wall out of the way. The muslin curtains can either be

attached so that they will roll up, or they can be tacked to

frames, and hinged to the top, and folded up against the

roof.

Finishing the Floor. If the floor is of wood, it should be

carefully examined to see that it is in good repair. It must

be tight, that is, free from cracks and holes. Any cracks

should be covered with boards. The upper surface must be

fairly smooth. If the floor is very poor, yet must be retained,

a good plan is to cover it with one-inch mesh poultry netting,

and over this lay a fresh floor, using eight- or ten-inch shiplap,

or tongued and grooved yellow pine boards. If a dirt floor

is to be put in a poultry house, the best way is to spread four

to six inches of stones, gravel or cinders, which will give good

drainage, and over this place a coat of cement or concrete

two or three inches thick. This should be tamped well to

bring the water to the surface. A common mixture for such

a flooring is one part cement, three parts sand, and five

parts cinders, or crushed stone. Such a floor has the advan-

tage of dryness, is absolutely sanitary, and is proof against

rats.

Repairs to Walls and Roof.The walls of the house should
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be looked over carefully to see that they are tight, as cracks

or holes may cause undesirable drafts. Such holes may be

covered by battens on the inside. The roof should be in-

spected to see that it is in good repair, and strong enough to

hold any weight to which it may be subjected; for example,

heavy snow. If it has been papered, and the paper is badly

worn, a new one must be put on. If a shingle roof, any miss-

ing shingles should be replaced with new ones. If the

shingles are in poor condition, it is better to entirely reshingle,

since the roof must be absolutely water-tight.

Building Dropping Boards, Perches, and Nests. All of

these fixtures should be built in the back part of the house,

which is the warmest and best protected. Put the dropping

boards close to the back wall, about two or three feet above

the ground. Their height will depend upon the breed kept,

and their width upon the number of perches. Fourteen

inches should be allowed between the perches, and eight or

ten inches of perch to each bird. The top of the dropping
boards should be as smooth as possible, so that they may be

easily cleaned, and if they can also be easily removed it is

an advantage. The perches should be elevated above the

dropping boards about six inches, in order that a hoe can

be manipulated under them to clean the boards. The perches

should be movable and of durable construction. Round

poles, two or three niches in diameter, make good perches.

Nests can be built under the dropping boards or fastened

to one of the side walls; either place is good. Provision

should be made for the birds to enter them under the perches

or from behind, and there should be a door or opening in

the front for the removal of eggs. The nests should be

planned and built about twelve to fourteen inches square,

one for every four or five birds. They should be dark and,

if possible, movable.

Finishing Touches. After the house has been remodelled

and the fixtures completed, it should be made habitable

by giving it a thorough spraying with the disinfecting
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solution recommended in Chapter XXX. If the floor is of

wood or concrete, about two inches of sand should be

scattered over it, and this covered with six to eight inches

of good coarse litter; straw or a poor grade of hay is best.

The feed hoppers, grit boxes, and drinking fountains should

be attached to the wall or placed on shelves or tables. The
house is now ready for the birds, which should be put in

and kept closely confined for a week or two, until they get

accustomed to it. Decide on the number of birds the house

will accommodate, but it is not wise to have more than one

bird to about four square feet of floor space.

FIG. 94. An old tool shed remodelled into a very fine small-flock poultry house.

Such remodelling as outlined will take but little time,

and can be done when other work is slack. Little skilled

labor is called for, and the use of waste material found about

the farm so reduces the cost that a far greater number of

birds can be kept (Fig. 94).

LABORATORY EXERCISES

EXERCISE No. 34. Remodelling a Poultry House. If there

are any small buildings about the school grounds which are

not used for any definite purpose let the class follow the

instructions given in this chapter and remodel one into a
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laying house for poultry. Such practice can be secured by
purchasing a small and rather dilapidated building from

some one in the neighborhood. Only a very small building
should be used, as larger houses would entail too much work
and expense.

EXERCISE No. 35. Improving Poultry Houses. A num-
ber of poultry houses in the immediate vicinity can be visited

and suggestions made as to changes which would make them
more efficient. Such, for example, as more light, better floors,

more roost room, etc. Such a discussion will aid in fixing

the desirable points in mind. Full notes should be taken

on each house studied.

EXERCISE No. 36. Laying a Concrete Floor. Valuable

experience in laying concrete floors can be secured by pur-

chasing one or more bags of cement and, if no poultry houses

are present on the school grounds, a door step, or a piece of

sidewalk, can be laid in the same manner. Concrete floors

or walks should consist of three layers. First an under or

drainage layer consisting of six inches of cinders or stone.

Above this a layer of concrete consisting of one part of

cement, three parts of sand and five parts of cinders or stone.

This mixture should be thoroughly mixed before any water

is added; it should then be mixed with water until all is

added that will hold without running off. This rough coat

should be well tamped and left rough to better hold the

finish coat. The finish coat should be made about one inch

thick and should consist of one part of cement to three of

sand. It is best to finish the top coat smooth. This can be

done with a flat piece of board or a plastering trowel. When
it is desired to build steps, or to form any piece of concrete,

leaving square corners and plane vertical surfaces, it is best

to use wood forms, which should be lightly nailed together
so that they can be easily removed. Concrete should be

allowed to harden at least forty-eight hours before it is

stepped on.
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THOUGHT QUESTIONS

1. Is it possible to remodel old buildings so as to make them suitable

poultry houses?
2. What special conditions should be secured in order that the re-

modelled house be efficient?

3. What is the first requisite in remodelling an old building?
4. What special precautions should be practised to insure cleanliness?

5. How should the openings which are cut in the front wall for windows
and curtains be planned?

6. How should a wooden floor be repaired?
7. If the finished floor is to be of dirt how should it be prepared for

the birds?

8. How should a concrete floor be made?
9. What attention should be given the walls to put them in proper

condition?
10. What should be done to the roof?

11. Where should the dropping boards, perches, and nests be located?
12. Describe the construction of the dropping boards.
13. What special feature should be considered in building the perches?
14. Describe the process of making the remodelled house habitable for

the birds.

15. What should be the size of the nests?
16. Is there any building on your place that can be made over into

a suitable poultry house? Describe it.

References. United States Farmers' Bulletins: 461, The Use of
Concrete on the Farm; 481, Concrete Construction on the Live Stock
Farm.



CHAPTER XVII

BUILDING A POULTRY HOUSE

THIS chapter deals with the actual construction of a

poultry house designed for laying hens. The specifications

call for a house six by eight feet, giving a capacity of from

ten to twelve birds, depending upon the breed. If it is

desirable to keep a larger flock, the capacity can be doubled

by increasing the width of the house, making it eight feet

deep and twelve feet wide. This will give a capacity of

from twenty to twenty-five birds. Such a house is designed

especially for a beginner, and is adapted to the small flock,

whether on the farm or hi the city back yard. The house

described is economical of construction and easy to build,

and is most satisfactory, as proven by years of usage.

GENERAL DESCRIPTION OF THE HOUSE

If designed to be portable, the house should be put on

runners, and have a wooden floor. If permanently located,

it must go on a concrete foundation, and have a concrete

floor. The house should be of the shed roof type, eight

feet high in front, and five feet in the back, with a depth of

eight feet, and a width of six feet. The area of the floor

will be six by eight feet. Halfway between the top and
the bottom of the front wall, and extending all across the

width of the house, is an opening three feet deep and six

feet wide for air and sunlight (Fig. 95). It is covered with

inch mesh netting, also by a muslin curtain, attached to a

frame. A small glass window sash is inserted just below the

muslin curtain to admit sunlight when the curtain is down.

There is a small ventilator at the back of the house which

can be used in the summer for free circulation of air between
12 177
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the double walls at the back. This is a good arrangement,

as it cools the house off during hot summer nights. A door

two feet wide and six feet high is cut in one side near the

front. The top of the door follows the slant of the roof,

thus giving a few inches in height. The frame of the house

is built of yellow pine and hemlock, the floor of pine boards,

and the walls of eight-inch tongued and grooved yellow or

FIG. 95. The small-flock poultry house as it will appear when finally completed.

white pine, the boards being laid up and down. The roof

is made of shiplap, and ten-inch yellow pine boards, covered
with a good grade of roofing paper. The interior fixtures

consist of four nests placed on the side wall opposite the door,
and a hopper hung on the other side of the wall near the
door. The roost and nests are built in the back and lowest

part of the house. The dust box is located in the center
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of the front, immediately below the small window, and the

water vessel on a shelf at one side of the dust box. These

brief specifications will give some idea of the type of house

to be built (Fig. 96).

LIST OF MATERIAL TO BUILD ONE SECTION

The following list specifies the amount of lumber required

to build a house as above described.

Runners, 2 ps. hemlock 2" x 10* by 10 feet long
Floor timbers, 6 ps. hemlock 2* x 4" by 6 feet long
Posts, 1 pc. hemlock 2" x 4" by 16 feet long
Posts, 1 pc. hemlock 2" x 4" by 10 feet long
Plate,! pc. hemlock 2" x 4" by 12 feet long
Roofing rafters, 4 ps. hemlock 2* x 4* by 10 feet long
All studding, 3 ps. hemlock 2" x 4" by 8 feet long
All studding, 2 ps. hemlock 2" x 4" by 12 feet long
Boards for first floor and roof, 120 sq. ft. 1" x 10* Y. P., T. & G.
Material for nests, dropping boards, and hoppers, 50 sq. ft. 1* x 6"
Y. P., T. & G.

Perches, 2 ps. hemlock 2
"
x 2" by 12 feet long

Frame for muslin curtains, 2 ps. hemlock, 1* x 4* by 12 feet long
One cellar sash with glass, 3 lights each 6* x 8"
1 roll, 3-ply roofing paper
100 sq. ft. red felt building paper

Explanation of the Above Terms. The term "timber" is

used to describe large, thick sticks of wood ranging hi size

from two by four inches to two by six inches or larger, and

are usually of hemlock or yellow pine. Their cost is figured

by the board foot. The term "T. & G." is the abbreviation

for "tongued and grooved." It means that each board has a

groove on one edge, and on the other edge a tongue or nar-

row projection of wood which fits into the groove when the

boards are laid together. "Beaded" is a term which means

that the boards are furrowed on one or both sides, in order

to give the wall a neater and more finished appearance. The

initials "Y. P." stand for yellow pine, and "W. P." stand

for white pine. The word "roofers" is a trade name which

denotes yellow pine tongued and grooved. Shiplap is a

term which means boards with a lip on each side. When
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these boards are laid together, the lips fit over each other,

and make a tight joint. "Barn boards" is a trade name for

shiplap yellow pine. The following miscellaneous material

will complete the house and make it ready for the birds:

FIG. 96. Working plans of the small-flock, portable poultry house.

2 Ibs. 20-penny wire nails or 2 pairs 6-inch strap hinges
spikes 1 barn door latch

10 Ibs. 10-penny wire nails 1 hasp and staple
1 box carpet tacks 1 padlock
1 Ib. poultry staples 4 hooks and eyes
2 pairs 4-inch strap hinges

A piece of one-inch mesh poultry netting, three feet wide

and seven feet long, will be needed to tack across the large

opening under the muslin curtain, and light-weight muslin,
one yard wide and two yards long, to tack on the frame for

this opening; also two- or three-ply standard grade roofing

paper for the roof. The above material will cost $19.50, and can
be secured at almost any lumber yard and hardware store.
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TOOLS NEEDED FOR THE WORK

The following tools are necessary. Two sawhorses, one

hammer, one crosscut saw, one ripsaw, one screw-driver,

one spirit level, one try-square, one steel square, and one

two-foot rule. The sawhorses can be made by the students.

DIRECTIONS FOR CONSTRUCTION

The following details for building the house should be

taken up in the form of laboratory exercises, and are here

given as such. They are designed for the construction of

a portable house, six by eight feet, with a wooden floor.

FIG. 97. FIG. 98.

FIG. 97. Detail drawing giving dimensions for runners.
FIG. 98. Detail drawing giving dimensions of floor joist.

LABORATORY EXERCISES

EXERCISE No. 37. Constructing the Runners. Select for

the runners, two hemlock planks, each ten feet long, two

inches thick, and ten inches wide. Square both ends, so

that the board is exactly ten feet long. Notch the runners

so that they will take the floor joists, and also level the ends,

according to the detailed sketch. This beveling makes the

house slide easily when moved (Fig. 97).

EXERCISE No. 38. Cutting the Floor Rafters. Select the

two by four pieces of hemlock ordered for the floor joists.

Cut each of them six feet long, and square the ends. To
secure uniformity cut one as pattern and make the others

just like it. Fit these floor joists into the slots in the upper

part of the runner, and nail securely with ten-penny nails

(Fig. 98).
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EXERCISE No. 39. Leveling the Runners and Squaring
the Corners. The next process should be to level both run-

ners by the use of the spirit level. Place pieces of board or

bricks under the runner, and on them the spirit level. When
the bubble in the center of the spirit level is in the center

of the glass tube, the runners are level. Next square the

corners by using the large steel square; after all of them are

perfectly square they should be held so permanently by nail-

ing cleats diagonally across from corner to corner (Fig. 99).

FIG. 99. The runners and floor rafters in place, showing the stick used to hold them
square.

EXERCISE No. 40. Laying the Rough Floor. Select from

the pile of lumber the yellow pine shiplap boards, which

were ordered for the rough or lower floor, and lay them diag-

onally from corner to corner. The best plan is to begin at

the center and work towards the ends. The boards should

be securely pressed together, then nailed, and finally sawed
off to make the work neat. 'All sawing should be to a line,

and straight and even. Each board should be fastened with

two nails in each floor joist and runner.

EXERCISE No. 41. Erecting the Posts. Select the two by
four sticks ordered for posts. Cut two posts eight feet long,
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and two five feet long. Be sure that the ends are perfectly

square. Nail the eight-foot posts securely at the front

corners, and flush them with both sides of the corners.

Use the spirit level to plumb the corner posts. They should

be braced with shingle laths both ways. One end of the

laths should be nailed high on the posts, the other end being
tacked to the runner or frame when the post is plumb.

FIG. 100. The posts erected and braced, showing the plates in place.

Set the five-foot posts at the rear corners of the house in

the same way (Fig. 100).

EXERCISE No. 42. Erecting the Plates. The plates are

two by four strips which connect the tops of the two rear

posts and the tops of the front ones. For these cut two

pieces of hemlock two by four, and six feet long. Be sure

that they are exactly the right length and the ends square.

Nail to the top of the posts with twenty-penny spikes.

EXERCISE No. 43. Erecting the Roof Rafters. Select the

pieces designed for rafters. Saw one piece exactly ten feet

long, and notch the lower side of it as shown in figure 101.
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These notches will fit into the plate at the front and back

of the house. Place one rafter to see if it fits, and if it fits

perfectly use this as a pattern and cut three exactly like it.

Space them two feet from the center, and have the outer

one flush with the ends of the plates. Spike them securely

with twenty-penny spikes (Fig. 101).

EXERCISE No. 44. Erecting the Studding. Make the

right stud for the door of two by four hemlock, and set it

up on one side, two feet from the corner post. It should

be perpendicular to the runner, and parallel with the corner

posts. Erect intermediate timbers, three feet from the floor,

between all posts and the outer studding. Do not put any

.y A..

FIG. 101. Detail drawing giving dimensions of roof rafter.

intermediate sticks across the space left for the door. Cut all

intermediates a little long so that they will fit between the

posts, and be flush with the outer edge. Nail them securely.

Next fit the intermediates at the top and bottom of the cur-

tain opening.

EXERCISE No. 45. Erecting the Walls. Select from the

pile of lumber the one by six inch tongued and grooved

pine lumber, and with this cover the back, the side, and the

front walls. Leave openings for the door, curtain, and
windows as specified. Before nailing them, saw the top of

the boards so they will be flush with the top of the rafters.

Be sure to keep them perpendicular. Drive them together

securely, nailing each board as soon as fitted, driving two
nails in each board where it crosses a rafter or stud. Keep
the corners square and plumb. On the side walls make the

boards conform to the slope of the roof (Fig. 102).
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EXERCISE No. 46. Laying the Roof. Select the boards
for the roof from the lumber pile. Lay them perpendicular
to the rafters. Begin laying the roofing boards at the back,
or lower part of the house, making the under part of the

first board flush with the ends of the rafters. Cut each

board exactly seven feet long. Lay them so that six inches

project on each side of the roof, and the last board is flush

with the upper end of the roofing rafters. Cover roof with

a two-ply roofing paper, according to directions found with

FIG. 102. Boarding up the walls. Note openings left for muslin curtain, window
and exit for the birds.

the roll. Lay the paper carefully and nail securely. Tar

all joints before and after nailing.

EXERCISE No. 47. Laying the Finished Floor. Cover the

rough floor which was first laid with red felt building paper,

lapping it to the width of four inches. Lay the top floor

boards over this, lengthwise of the building. Fit them care-

fully about all posts and studding, and blind nail them, as

this gives a better finish. Drive the boards firmly together,

and cut them the exact length required. Next, double-board
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the back wall on the inside, following the same method of

construction as on the outside wall.

EXERCISE No. 48. Miscellaneous. Cut an opening in the

back wall for a summer ventilator and cover it with a slid-

ing board. Fit a glass sash into the opening, planing it

down to the exact size. Hinge the window at the top, so

that it will swing up and down, and provide two hooks and

eyes, one to fasten the window up, and the other to hold it

open. Cover this window opening with one-inch mesh wire,

tacking it on the inside. Make a one by four-inch muslin-

frame of white pine, the outside of the frame just a little

smaller than the opening in which it is to swing. Follow

the accompanying sketch as to its method of construction

and bracing. Cover it with light-weight muslin, using

carpet tacks. Hinge it at the top, so that it will swing up
and in, and cover the large opening. Cover the large opening
in the front wall with one-inch mesh poultry netting, putting

the wire on the outside. Make a door of the right size to

fit the opening left for it. Brace the door on the inside

diagonally, and hinge securely on the side farthest from the

corner post, with heavy strap hinges. Put a barn door latch

on the door to hold it shut, and provide a hasp and staple

fjr locking it. The house itself is now complete, and ready
for inside fixtures.

THOUGHT QUESTIONS
1. What is the floor area of the small-flock poultry house?
2. For what purpose is the small-flock poultry house adapted?
3. Describe in a general way the plan of the house to be built.

4. Define the meaning of the following terms: Timber; T. & G.;
W. P.; Y. P.; shiplap; barn boards.

5. How are the different sizes of the nails specified?
6. Describe the following pieces of hardware: Strap hinge; barn door

latch; hasp and staple.
7. What is the total estimated cost of all material for the small-flock

poultry house?
8. See what this list of materials will cost in your community.
9. Give a list of the tools needed to build a small house of this kind.

10. What is the function of the runners?
11. Describe the cutting of the floor rafters.
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12. Why is it necessary to level the runners and square the corners?
13. Describe the method of laying the first or rough floor.

14. Where are the timbers called posts located?
15. What is meant by the term "plate"?
16. What is the function of the roofing rafters?

17. The word "studding" refers to what timbers?
18. How should the walls be built?

19. What kind of material is used for the roof?

20. What kind of water-proof material is used for the roof?

21. How should the second or finished floor be laid?

22. What miscellaneous construction work is necessary to complete
the house?

Reference. United States Farmers' Bulletin 474, Use of Paint on
the Farm.



CHAPTER XVIII

THE INTERIOR OF THE POULTRY HOUSE

THE subject of this chapter is the poultry house equip-

ment, commonly called the poultry fixtures or appliances.

They constitute those parts of the house which should be

movable, but are sometimes built to be stationary, though

the practice is an unwise one.

ESSENTIAL FEATURES

Simplicity both in design and construction is essential

for interior equipment, and the simpler it is the cheaper.

This is true not only because of the material required, but

the amount of labor necessary to construct it. The simpler

it is, too, the easier it will be to operate, and the plainer the

construction, the easier to disinfect it and keep it clean.

Portability is an important consideration. All fixtures

should be so constructed that they can be readily removed and

put out of doors in the sun; the more complicated ones, such

as nests, so that they can be taken apart for cleaning. If

the fixtures, such as perches and nests, are movable, it is

much easier to keep the house free from mites and parasites.

The working qualities of the equipment are important also,

and all the parts should be well adapted to the purpose for

which they are to be used. Durability counts for much if

the appliances are often handled. They should be made
of material strong enough to last, well put together .and

securely fastened to the walls or other places of attachment.

Fixtures should be elevated above the floor. This leaves

the entire floor space to the birds, and decreases the cost of

housing per bird. Fixtures should be so made as to be easily

cleaned. If possible make them of hard wood, free from

cracks and crevices. Only dressed lumber should be used.

188
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If these points are borne in mind when constructing appli-

ances, the poultry house will be much more satisfactory. The

following fixtures should receive most careful consideration.

Dropping Platform. The dropping platform is a wooden

shelf, either stationary or movable, located under the perches,

to receive the droppings of the birds at night. In this way
it is easy to collect the droppings, and by keeping them out

of the litter the house is kept clean (Fig. 103). Some houses

have pits under the perches, instead of dropping boards, and

in the pit bark, shavings or other absorbent. The pit,

however, is objectionable. It is unsanitary, often more or

less offensive, and hard to keep free from parasites.

Brace 'holding
fhe

front offheplatforfn

P/at/ rm

7
FIG. 103. Sketch showing the best location of the dropping board, in the low, back

part of the house.

Properly cared for, the droppings should be lightly cov-

ered with dry loam, sand or gypsum. This dries out the

moisture from the droppings, and keeps the house sweet

and clean. The droppings on such platforms should be

collected twice a week, at least, and oftener if possible. In

narrow pens dropping boards can be constructed in one

piece, and set on cleats, nailed to each side wall. The drop-

ping board can readily be removed by pulling it out, just as a

drawer is drawn out. The boards should run from back

forward to eliminate all danger of catching the hoe in cracks

between the boards when cleaning.

Perches. Perches are usually put in the low, back part

of the house above the dropping platform or dropping pit.



190 HOUSING

Some poultry houses have small roosting pens of special

design with poles or perches resting across two sawhorses.

The droppings thus fall directly on the ground, and are

occasionally covered with loam to keep them dry. The

perches are used by the birds to roost on at night. Fowls

are so formed that they need a small, round or nearly round

stick about which to lock their feet when sleeping. Branches

of trees or saplings, two or three inches in diameter and

ten feet or more in length, make good perches. If these

are lacking, two by two or two by three hemlock sticks will

Bactr
-f*ercfr support in norma/
positionjbr roosT/ng

Dropping Board

Fia. 104. The best form of perches. They are made in sections and hinged to the
back wall.

be satisfactory, set on edge, the upper edges rounded. Each

perch may be a unit in itself, in which case it is usually set

on a cleat or in a groove made especially for that purpose.
An ideal way is to make the perches in sections, each section

hinged to the back wall, and supported in front by legs eight
or ten inches long. This raises the perches high enough above
the dropping boards for easy cleaning (Fig. 104). There
should be plenty of perches in the house, in order to prevent
crowding, eight to ten inches of perch room per bird being
about right. The perches should be about fourteen inches

apart, to keep the birds from soiling each others' plumage,
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and the back perch should be no closer to the back wall

than twelve inches.

Nests. Nests are constructed to provide a place where

hens may lay their eggs. The two most common locations

are either under the front of the dropping board or along
the wall. In any case they must be darkened, for the birds

like dark nests, and they lessen the danger of egg eating.

Whether on the wall or suspended, nests should be so de-

~/euated rj&st bui/f-

permanently To a
wall cfthehouse .

/ocofedjust underthe
J'ront edge of the drvp

board

Movab/e
boxes

Pointcvhere tht

hen e
nest can be ope

to co//&ct

Nest

Brace used To support the
nests and dropping board

FIG. 105. Two of the best types of poultry nests.

signed that the laying hen can enter from the back (Fig.

105). The eggs can best be removed from a drop door in

the front. Nests should always be built of plain or dressed

lumber, and ten to fourteen inches square. If open, the

sides should rise at least four inches above the bottom of

the nest to keep the eggs from rolling out when the hen

leaves the nest (Fig. 106). When closed nests are built,

there should be at least twelve inches between the bottom of

the nest and the ceiling. One nest to four hens is the right

proportion during the spring and summer, but in the winter,

or non-laying season, this number is not needed (Fig. 107).
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Trap Nests. Trap nests, as the name implies, are espe-

cially designed to catch or detect the hens which lay eggs;
they are used in pedigree poultry breeding. The general

FIG. 106. An egg crate, if turned on its side and a narrow, four-inch strip
nailed along the bottom of the openings, makes a very satisfactory nest. It can be
attached to the wall or suspended under the dropping platform.

plan of these nests is the same, although there are some ten

to twenty different styles. When the hen enters the nest

to lay her egg, she releases a spring or trigger which closes

FIG. 107. Nests located under the dropping platform as sketched in Fig. 105.
(Photo by A. L. Clark.)

the door behind her, and fastens it so that no other hen can

enter, nor can the hen which is caught leave until the at-
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tendant releases her. When he sets her free her leg band
number is read, and recorded on a card for the purpose.

Such records, if carefully made, show the egg production

of individual birds for a given length of time.

In order to keep the eggs from getting broken, some sort of

nesting material is usually placed in the bottom of the nest.

This may be straw, a poor grade of hay, or planer shavings.

Straw litter is very good, as it is dry and keeps clean.

Water. Water pans or fountains should be set on shelves

or fastened to the wall in an elevated position. Two types
of water vessels are in general use: one an open pan or trough,

the other a syphon fountain. The pan is easy to fill and

clean, but, unless provided with some specially constructed

cover, the birds are apt to get into it, and soil the water.

Syphon fountains are of various styles and makes. They
work on the principle of a vacuum or absence of air. As the

water flows out of the opening at the bottom, ajr pressure

on the outside is caused by the absence of air on the inside

of the vessel. This outside pressure holds the water at a

given height until more air enters as more water is released.

The drinking vessel should be of good size, so that the birds

can always have plenty of fresh water. Regardless of the

type, they should be so located that the birds can not tip

them over if they should alight on them when flying. A
heavy galvanized drip pan for a refrigerator, four to six

inches deep, makes a durable drinking pan.

Hoppers. The feed hoppers generally used are designed
for two purposes, the feeding of both mash or ground grains,

also often for feeding grit, shell and meat. Many types of

hoppers are on the market, but it is hard to find one which

feeds the mash down continuously as the birds eat it, yet
does not waste it. Hoppers of different types can be made
at home at much less cost, yet are very satisfactory. All

hoppers should be attached to the walls or placed on raised

platforms (Figs. 108 and 109).
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Door opened vp

Place where

Wood, pyramid, running
the length ofthehopper
to take vp waste room

'ires located every
three inches alony
the, feeding opening

\
to keep the fcirefcs from

__ I wasting the masli,

FIG. 108. An efficient, homemade hopper, 39 constructed that the birds can
feed from both sides.

FIG. 109. White Leghorn pullets feeding from a hopper of the same size
and type as sketched in Fig. 108. Note the length of hopper and distance above
the floor. (Photo by A. L. Clark.)
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Dust Boxes. The dust box is a necessary part of all

poultry house interiors. Its purpose is to provide a dry.

fine dust or soil in which the birds can bathe themselves.

Access to such a box reduces the danger of body lice to a

minimum. The best places for the dust boxes are in the front

corners of the laying house, because these are well lighted

and the birds naturally love to bask and dust in sunlight.

A good method for constructing dust boxes is to use a corner

of the building (Fig. 110), the walls forming two sides of the

box, and build the other two

sides by nailing together

at right angles, in the form

of the letter L, two twelve-

inch boards. These boards

can then be fitted into the

corner, thus making a box

three or four feet square.

Fill this with equal parts

of very fine road sand and

dry loam, and add a small

amount Of tobaCCO dust. FIG. HO. Sketch of a dust box built into

rrn j A -t i i the corner of a laving pen.The dust boxes, to best do

their work, should be kept free from stones or large clods

of soil. No litter should be allowed to accumulate in

them.

Litter on the Floor. As soon as the interior fixtures are

completed and in place, it is well to cover the floor with some

good litter or scratching material. Coarse straw, shredded

corn stalks, hay and shavings are used (Fig. 111). The litter

should be quite deep, so that the birds will have to work

to find the grain scattered in it. It is also essential, from

the standpoint of health, that it be kept in good order, which

means that it should be dry, coarse, deep, and clean. After

filling the mash hoppers and water fountains, the house is

absolutely ready for the birds.
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LABORATORY EXERCISES

EXERCISE No. 49. Amount and Value ofPoultry Manure.

Secure the co-operation of at least three or four members of

the class by getting them to keep an exact record, for about

one month, of the time it takes them to clean off the dropping

boards. Also the amount of absorbent used, and the amount

of droppings produced from a given number of birds. From

FIG. 111. A commercial poultry house in excellent condition for the layers. The
litter on the floor is about fifteen inches deep.

their figures the class can determine the amount and value of

droppings produced per one hundred birds for a given period.

EXERCISE No. 50. Perch Room. Get as many members
of the class as possible to measure for a number of consecu-

tive nights the amount of perch room occupied by a given
number of birds. The figures obtained can be presented to

the class. Differences between breeds and at different seasons

will be noted. The causes may be explained by the class.
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EXERCISE No. 51. Types of Dry Mash Hoppers. Have
the members of the class bring to school different types of

commercial or homemade dry mash hoppers. A collection

representing many kinds can thus be secured. A period may
be set aside when these can be studied and their advantages
and disadvantages described.

EXERCISE No. 52. A Dust Bath. Secure one peck of dry
sand and a peck of dry loam. Allow the class to see these thor-

oughly mixed. To this may be added a small amount of to-

bacco dust. If available the addition of one peck of sifted hard

coal ashes helps to make the mixture dry and powdery. Such

a mixture makes an admirable dust bath. By mixing it in the

classroom and calling attention to the necessity of fineness and

dryness these facts will be impressed on the mind of the pupil.

THOUGHT QUESTIONS
1. Is it best to build the interior fixtures of the poultry house movable

or permanent? Why?
2. Enumerate the essential features in planning the interior equipment.
3. Discuss portability as applied to the interior appliances.
4. What can you say of the efficiency of the appliances?
5. Are durability and permanence necessary factors to consider?
6. Should all fixtures be elevated from the floor? Why?
7. Define the meaning of "dropping platform."
8. What is the function of the dropping platform?
9. Is a pit under the perches desirable? Why?

10. Describe the management of the droppings.
11. Describe the location and construction of the perches.
12. How much perch room should be allowed each bird?
13. Where are the two most common places to locate the nests?
14. What size of nest is best?

15. How many nests are necessary?
16. What is a trap nest?

17. What is the manner of operating trap nests?

18. Wliat material is best to use in the nests to keep the eggs from
getting broken?

19. Discuss the common types of receptacles for watering the birds.

20. What is the purpose of hoppers?
21. WTiat is the function of the dust box?
22. Give a good mixture to use in the dust box.
23. What kind of material can be used on the floor of the house as

scratching litter?

24. Describe some useful and unique appliances which you have seen
in use.

Reference. United States Farmers' Bulletin 347, The Repair of

Farm Equipment.
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BEST TYPES OF POULTRY HOUSES

MANY different types of poultry houses are to be found

on poultry farms in America. Poultry keepers, therefore,

should study the desirable features of these various types,

and at least attempt to devise more uniform and satisfactory

buildings for their birds. Types of construction differ be-

cause of diverse conditions. The size of the flock, the breed,

and the climate all affect the design of the poultry house.

THE EVOLUTION OF THE MODERN POULTRY HOUSE

Originally all birds roosted in trees. To-day many of

them show a preference for roosting in the open air. Espe-

cially is this true of young stock during the summer. When
man began to breed birds commercially, he constructed for

them simple shelters, which were merely roofs over their

heads. From this crude beginning the construction of poultry

houses has gone through successive stages of development

until, about thirty years ago, very expensive houses were

erected, many of them beautiful in design, and some arti-

ficially heated. The latter were apt to be poorly ventilated

and unsatisfactory. From the heated houses, poultry keepers

changed to a glass front house. This house was built to be

durable, the walls being usually double-boarded with paper
between. Such openings as were provided in the front of

the house were covered with glass sash. Automatic ventila-

tors were inserted in the roof, but often did not work as

they were expected to. These glass-front houses were found
to be very hot during the day and very cold at night, and
the birds did not thrive in them.

Recent years have shown a sudden change from this

tight, warm house to the open front or muslin front house.

The first stage in its development was the elimination of

198
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some of the glass windows and substitution in their place

of muslin windows. The fresh air movement led in many
cases to the entire front of the house being left open. Prac-

tice seems to be generally uniform with regard to the desira-

bility of muslin and glass hi the front of the house. Such

houses admit of adequate ventilation, the birds thrive well,

and egg production is well maintained.

The Modern Standard Type. The modern standard type
of poultry house is one built rather low with a shed roof.

The back and side walls are solid, the front largely open.

About two-thirds of the open area is covered with a muslin

curtain, and one-third with glass. This glass is provided
to let hi light on stormy days when the curtain is lowered,

and the curtain is used when it is necessary to close the

Gable Brotren Span
FIG. 112. Three common types of poultry house roofs.

opening. This type of house is recommended by practically

all of the state Colleges hi the land, and is found on most

of the large and successful poultry farms.

Roofs. The roof is an important feature of the poultry

house, because it is rather expensive to build. Three types
are common; the shed roof, the gable roof, and the broken

span. The shed roof house is all of one pitch. The gable

has two pitches at the same angle, with a ridge in the center.

The broken span has two pitches, the back slope being much

longer and extending to a lower point than the front one.

Houses of the shed roof type are most popular, for the

reasons that they are cheapest to build, they require less

lumber, have a higher front, and therefore, admit more

sunlight, and all rain water is carried off behind (Fig. 112).
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Materials for Building a Poultry House. Wood and tile

are both used in poultry house construction, but wood by

FiG. 113. A poultry house built of hollow tile and stucco. This material costs just
about one-half more than the same house would have cost built of wood.

far more frequently. It is the cheapest and best material.

Tiles cost about one-half more than wood, but do not equal

FIG. 114. A colony laying house with a capacity for forty laying hena.

it in efficiency (Fig. 113). Sometimes concrete and brick

are used, but are generally unsatisfactory, and such construe-
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tion is costly. Experience proves that houses built with con-

crete or solid brick walls are apt to be very damp.

HOUSES DESIGNED FOR EITHER SMALL OR LARGE FLOCKS

We will now discuss six different types of poultry houses,

all of which are recommended as desirable for flocks of differ-

ent sizes and under different conditions.

Small=flock Colony Laying Houses. The house shown

in figure 114 is twelve by fourteen feet in size, and is designed

for forty laying hens. As will be noted, it is of the shed

roof type, eight feet high in front and four and one-half feet

high in back. In the center of the front is a large opening,

shaded by a muslin curtain of three by five feet. If the

house is built to be permanent, it should have a concrete

floor. The sill is four mches square. All studding is of two

by four inch hemlock, and the siding of white or yellow pine

shiplap. The roof is made of one by ten yellow pine ship-

lap, covered with a good three-ply roofing paper. The

perches, nests, and dropping boards are attached to the

back wall, and all other fixtures to the side wall. The

following list gives the lumber required to build such a

house :

Sills 2 ps. 4" x 4" hemlock 12 ft. long
2 ps. 4" x 4" hemlock 14 ft. long

Posts 1 pc. 4* x 4" hemlock 10 ft. long
1 pc. 4" x 4" hemlock 16 ft. long

Plates 2 ps. 2" x 4" hemlock 12 ft. long
Studding 1 pc. 2" x 4* hemlock 16 ft. long

4 ps. 2" x 4" hemlock 10 ft. long
6 ps. 2* x 4 y hemlock 14 ft. long
7 ps. 2" x 4" hemlock 16 ft. long

Roof rafters 7 ps. 2" x 4* hemlock 16 ft. long

Boards for roof and inside fixtures, 450 sq. ft. I" x 8" yellow
pine, tongued and grooved

Siding 350 sq. ft. of 6 in. white pine shiplap
Two glass sashes 3' x 5', each sash with 12 panes of glass
For trim and muslin frames 200 linear ft. white pine 1" x 3"

150 linear ft. white pine 1" x 4"

Miscellaneous material includes roofing paper, cement and sand for

foundation, muslin, wire, and hardware.
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The cost of material is $42.50. Houses of this type are

quite generally used on village lots, and on farms where

flocks of about forty to fifty birds are kept.

Multiple Unit House. This house, as described, is shown

in figure 115. It is the prevailing type on many large poultry

farms. The multiple unit house is so called because it is

built on a unit basis. Each unit is 20 x 20 feet, and has a

capacity of one hundred birds, which allows four square feet

FIG. 115. A double section of a standard multiple unit laying house.

poultry house for flocks of 100 birds and greater.

An ideal

to a bird. Figure 115 illustrates two units of this type of

house. Specifications follow.

The outside dimensions are 40 x 20 feet. Sills are 4" x 6",

bolted to a concrete foundation wall eight inches wide and

twenty inches deep, laid on tamped cinder or crushed ston.

The entire depth of the foundation trench is three feet.

The construction is shed roof type, with nine-foot studding
in front, and four and one-half foot studding at the back.

All studding and rafters are of 2"x4" hemlock or yellow

pine. A 2" x 6" girder runs the length of the building
to support the rafters, its own weight being sustained

every ten feet by 4" x 4" posts, resting on concrete piers.

The plates should be made of 2" x 4" material doubled,
and joints broken.
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and back wall should be covered with good roofing paper
and all joints carefully lapped and cemented.

The muslin curtains in the front wall are hinged at the

top so as to be lifted up. The three by five glass sashes

are hinged at the side and open, as indicated on the floor plan.

One window in each pen should be so constructed as to let

that part of the wall be opened when desired; this makes a

combination door and window, which will greatly facilitate

cleaning, filling hoppers, etc., in an extremely long house.

The dropping boards, perches, and nests are best located

on the back wall, the perches being hinged to the wall so

that they may be hooked up when cleaning. The nests are

darkened by a hinged door in front, which can be let down
when the eggs are removed.

The partition wall between the units is built of boards,

and extends to within six feet of the front wall, the remaining

space being left absolutely open. This protects the birds

from any drafts when on the roosts. If desired, portable

light wire partitions may be used to separate the units. A
large dry mash hopper should be built into this middle

partition between each pair of units. If four or more units

are built, it is only necessary to have a hopper in the center

of each two units, the other dividing partition being used for

nesting space . There is an elevated sjielf below the muslin front

to hold the water fountain, and hoppers for grit and shell.

When the house is completed the concrete floor should

be laid according to specifications. Figure 116 shows the

working plans of this house. The following materials are

required to build it:

Sills 6 ps. hemlock 4" x 6" by 20 feet

Plates 8 ps. hemlock 2" x 4" by 20 feet

Posts 2 ps. hemlock 4 x 4' by 14 feet

2 ps. hemlock 4" x 4 by 18 feet

Studding 9 ps. hemlock 2" x 4" by 18 feet

4 ps. hemlock 2" x 4" by 14 feet

Rafters 21 ps. hemlock 2" x 4" by 22 feet

Frame for nests and dropping boards, 5 ps. hemlock 2
" x 3

"
by

16 feet
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Roof, dropping boards, walls, and nests, 2,300 sq. ft., eight-
inch tongued and grooved yellow pine

Curtain frames and trim, 200 linear feet white pine, 1* x 2"

Nests, 100 linear feet white pine, 1* x 4"

Broody coop, one bundle plaster lath

Nails, 10 Ibs. 20-penny wire, 50 Ibs. 10-penny wire, 20 Ibs.

8-penny wire

Approximate cost of the above $75.54
Roofing paper, 1,000 sq. ft., or 11 rolls at $3.00 33.00
Four special sashes, 3" x 5" ft, at $2.00 8.00

Muslin, 8 sq. yards at 20c. per yard 1.60

Hardware, such as hinges, locks, hooks and wire 4.75
Foundation and floor:

Cement, 35 bags at 50c. each 17.50
Cinders or gravel, 30 yards at $1.00 30.00

Sand, 5 cubic yards 7.50

Total cost $177.89

Such a house is very economical when a poultryman wishes

to keep only 100 birds, but intends to enlarge his plant in

FIG. 117. A long laying house, especially adapted to the large commercial flock for
egg production or for many small flocks for breeding.

the future, the time elapsing before he does so depending,
of course, on the success of his enterprise.

Long Breeding House. Many poultrymen think it a

good plan to have special breeding pens, each accommodating
from twelve to fifty birds. These are best taken care of by
building a long laying house. Figure 117 shows a common
type used for breeding flocks. Here we have a house of

the shed roof type, 16 feet wide and 144 feet long, divided

into twelve pens, each pen being twelve by sixteen feet.

On account of the slope of the ground the house drops ten
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inches to every forty-eight feet. Two solid partitions are

built across the house, forty-eight feet apart, to break drafts.

The arrangement of the dropping boards, nests, perches,

etc., is very similar to that in other standard types. The

openings in the front permit the use of both muslin and

glass in standard proportions. The following is a list of

materials required to build a forty-eight foot section of this

type.

Foundation 2 ft. deep and eight inches wide: 20 bags cement,
2 cu. yards gravel, 6 cu. yards cinders

All framing hemlock or yellow pine
Sills:

8 ps. 2" x 6" x 20' doubled
8 ps. 2" x 6" x 16' doubled
3 ps. 2" x 4" x 16'

End and division studs:

10 ps. 2" x 4" x 8'

5 ps. 2" x 4" x 7'

10 ps. 2" x 4" x 6'

10 ps. 2" x 4" x 7', doubled, for doors to hinge on
Side wall studs:

36 ps. 2".x4"x8^'
23 ps. 2" x 4" x bYz'

Extras for short pieces:
3 ps. 2" x 4" x 12'

Corner and division posts (doubled):
18 ps. 2" x 4" x 8%'
10 ps. 2" x 4" x 5%'

Rafters:
25 ps. 2" x 4" x 18'

Girders (doubled):
4 ps. 2" x 4" x 20'
2 ps. 2" x 4" x 8'

Plates:

8 ps. 2" x 4" x 20'
4 ps. 2" x 4" x 8'

Roof boards, 900 sq. ft. shiplap
Roof paper, 800 sq. ft.

Supports for dropping boards, etc. :

32 ps. 2" x 3" x 4'

20 ps. 2" x 4" x 3'

Perches:
12 ps. 2"x2"x 10'

700 sq. ft. shiplap for inside sheathing, dropping boards, and
partitions

250 linear ft. shingle laths for nest platform
Siding, 550 sq. ft. novelty siding, four cloth curtains 4" x 5";

four window sashes, 5" x 3"
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Trimming, doors, nest, etc.:

200 linear feet I" x 2" dressed white pine
100 linear feet I" x 3" dressed white pine
500 linear feet 1" x 4" dressed white pine
200 linear feet 1" x 8" dressed white pine, matched

3 prs. double swing butts
5 prs. 5-inch strap hinges for doors
12 prs. 4-inch strap hinges for windows, curtains and small doors
5 barn door latches

The total cost of this material will be approximately $217.00, or
about $4.50 per running foot.

This makes the cost per bird for all material $1.12, allowing

four square feet to a bird. A house of this kind is admirably

FIG. 118. A group of small-flock poultry houses such as were fully described
in Chapter XVII. They are especially useful to the suburban or small-flock poultry
keeper.

adapted for special matings during the breeding season, and can

be utilized the balance of the year for ordinary laying flocks.

The City Lot Poultry House. The amateur poultry keeper

and the city lot poultryman rarely keep more than 15 to 25

birds. Figure 118 shows a group of houses adapted to this

purpose. They are described in detail in Chapter XVII,
and a list of materials is given. This house can be built

for about $20.00.
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Scratching Shed House. In many sections the prevailing

type of poultry house is known as a scratching shed type,

from the fact that an open shed adj oins the laying room. The
floor of this is kept covered with litter, and in winter when

they must be confined the birds have access to it. Figure

119 shows a scratching shed house with a broken span
roof. It is forty feet long and ten feet wide, and is divided

into four sections, the two in the center being the laying and

roosting quarters, and the outer ones open scratching sheds.

Such a house is ample for 100 hens. It is considerably more

Fia. 119. A double-pen, scratching shed, laying house with a broken or two-
thirds span roof.

expensive than the multiple unit type, the material costing

$130.00. This house is used in cold, bleak climates, where

the birds must be closely confined for many months.

A Gable Roof House. Gable roof, or even span, houses are

quite popular. They costmore to buildthan the shed roof kind,

but, owing to the area in the peak are usually well ventilated,

and cooler in summer than the shed roof house. They are

apt to be cold in winter, unless special precautions are

taken against excessive cold. Figure 120 shows a good
type of gable roof house. This house has a floor surface

of sixteen by thirty-two feet, and is six feet high to the
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plate. It has a capacity of from eighty to one hundred

birds, depending upon the breed, but costs more than the

multiple unit house.

Six different types of poultry houses have here been de-

scribed. All are useful and satisfactory styles. It is hoped
that the pupil, by close observation, will now be able to

select the one best adapted to his purpose; and the best

type for each individual poultryman will depend greatly

upon the number and the kind of birds he expects to keep.

FIG. 120. A type of gable or even span poultry house which is especially common
in southern New England.

LABORATORY EXERCISES

EXERCISE No. 53. A Study of Poultry Houses. Take the

class on a trip to near-by poultry farms to study poultry
house types and methods of construction. As many different

types as possible should be visited. The possibilities and
cost of each should be discussed on the ground. Each pupil

should have a notebook and take notes. The owners of the

plants visited will usually be willing to discuss them with the

class and give reasons for their choice of houses.

EXERCISE No. 54. Drawing Poultry Appliances. One or

more periods can be profitably used in drawing parts of

poultry equipment, such as hoppers, nests, perches, etc.

Types of roofs and simple outline drawings of house designs
14
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can be made which if kept by the pupil will often be of value

in the future. Such work should be very simple. If drafting

is included as a part of the course of study, such work should

rightfully be included in that course.

EXERCISE No. 55. Materials for Poultry Houses. One or

more exercises devoted to figuring materials required to fill

a certain specification will be very helpful. A house of a

certain size and design can be described by one of the pupils

and then the entire class with the aid of the teacher can figure

out piece by piece the kind, size, and amount of material

required to build it. A house which is owned by one of the

students, or which one might wish to build will create more

interest. Figure materials in the following order : Sills, posts,

plate, studding, rafters, walls, roofs and miscellaneous mate-

rial. For values it is well to secure figures for lumber from

some lumber yard or local sawmill. . At this time the meaning of

board feet andways of measuring lumber should be explained.

THOUGHT QUESTIONS
1. Name tliree factors which especially affect the kind and type of

poultry house to be built.

2. In ancient times where did poultry stay at night?
3. Describe the evolution in poultry house design from early time

until the present age.
4. Why is the modern fresh-air poultry house so efficient?

5. Describe briefly the modern standard type of poultry house.
6. Enumerate three different types of roofs which are commonly

used for poultry houses.
7. What are the advantages of the shed roof over the other types of roofs?
8. What materials are sometimes used for poultry houses?
9. Which material is cheapest and best?

10. Briefly describe the features of the small-flock colony laying house.
11. What is the cost of the small-flock colony laying house?
12. Describe the multiple unit laying house.
13. Discuss: the usage and cost of the multiple unit house.
14. What are the features of the long breeding houses?
15. What is the cost of the long breeding house?
16. Describe briefly the scratching shed house mentioned in the text.
17. What are the possibilities of the scratching shed house?
18. Describe briefly the city lot poultry house.
19. What are the advantages and disadvantages of a gable roof house?
20. Describe a type of poultry house which is common in your com-

munity and is giving satisfaction.

Reference. United States Farmers' Bulletin 574, Poultry House
Construction.



PART IV

FEEDING

CHAPTER XX

ELEMENTS OF THE BIRD'S BODY AND
COMPOSITION OF ITS FEED

CHEMICAL analysis shows a close similarity between

the composition of the bird's body and the composition of

its feed. This similarity is chiefly apparent in the kinds of

material present. Different feeds vary greatly in their

composition. Birds of different ages, and of different breeds,

also vary in their structural elements. Yet materials vary-

ing in composition and especially suited to the different

requirements of feeding may be found. A general knowledge
of the composition of the birds, and of available feeds, is

necessary in compounding a practical ration. Birds generally

are of active temperament, and endowed with great energy.

This temperament and energy mean the consumption of

a large amount of materials to produce heat. They also

have an extremely high body temperature, which in turn

calls for feed of a certain composition. They also yield

products whose heavy weight is out of all proportion to

their body weight. This explains why the laying hen con-

sumes so much more feed than the one which does not lay.

COMPOSITION OF THE BIRD'S BODY

The bodies of all animals, birds included, consist of four

well defined groups of elements, commonly classed as pro-
tein materials, fatty materials, ash, and water. The following

discussion will tell us something about these materials, and
the amounts thereof which are found in the body (Fig. 121).

211
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Protein. Protein is the chief element in all living tissues.

Common examples of it, as seen in the bird's body, are lean

meat, gristle, feathers, etc. A common example, as seen

in the product of the bird's body, is the white of the egg, or

albumen. It is complex in its nature, consisting of nitrogen,

oxygen, hydrogen, carbon, and

sulfur. It is characteristic

because of the large amount of

nitrogen which it contains, this

being about fifteen per cent.

No nitrogen is found in either

of the other three groups here

classified. The body of the

average bird contains approxi-

mately 22 per cent of protein.

Fat. As an example of fatty

tissue, we have the yellow fat

in the abdominal parts of a hen.

Fatty tissue consists of minute

cells, surrounded by a tough
cell wall. The oil or liquid in

the center of this wall is the fat.

Fat is in reality stored up oil,

or a reserved feed supply.

Should the bird become short

of feed, it would draw upon this

fat and use it to nourish the

body. In the body of the aver-

FIO. 121. Diagram showing the ap- age bird, there is from 15 to 20
proximate composition of the biro^s f r . j u
body. Note the large amounts of water Per Cent OI iat, and mUCIl more
and protein. ,, ,, . ^^ e i

than this in old fowls, capons,
and roasting chickens which are especially fattened for market.

Ash. Ash is a true mineral matter. As the name implies
it is the material which would be left if the bird's carcass

were burned by fire. The ash in the body is in the skeleton
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or bony framework and is composed largely of lime and phos-

phorus, the body of the average bird containing about 4

per cent of ash. It is especially desirable in the feed of a

young growing animal, since it is needed for the formation

of the skeleton.

Water. This is in the body in large quantities, the body
of the average bird containing more than 50 per cent. It is

diffused between and within the cells, and also permeates
the entire body structure. Water is composed of two chemi-

cal elements, hydrogen and oxygen, two parts of the former

being combined with one part of the latter to form the liquid.

The general composition of the bird's body varies with its

age, breed, and activity. The older it becomes, the bigger

the ash content, and the less the water and fat in its body;
this is especially true of male birds. The White Leghorn

breed, which is very active, develops considerable tough,

fibrous tissue and little of the tender, juicy flesh which is un-

excelled for eating. Hence, the more active the breed, the

tougher and more fibrous becomes the meat.

COMPOSITION OF FEED MATERIALS

Materials which are valuable for poultry feeding are

similar in composition to the constituents of the body which

they furnish. The same compounds found in the feeds

are present in the body. To this number a new one is added,

namely carbohydrates. In the following paragraphs we
will discuss the five compounds found in feeding stuffs,

protein, carbohydrates, fat, ash, and water.

Protein. Common examples of protein feeds are meat

scraps, linseed meal, cottonseed meal, and other so-called

concentrated by-products. Protein in feeds is of the same

chemical composition as when found in animals (Fig. 122).

It is essentially a nitrogenous material, and is the determining
factor in poultry feeding for all purposes. In the feeding

of birds it has many uses, but it is essential for the formation



214 FEEDING

of flesh, that is, lean meat, and is most necessary for egg

production. Eggs contain over twelve per cent of protein,

therefore necessitate a rich, nitrogenous ration, and pro-

tein must be supplied in the feed to the full amount required

by the animal. Experiments show that its place can not

be taken either by carbohydrates or fat.

Carbohydrates. Carbohydrates are not found in the

animal's body as such. They are, however, a very common
constituent of the grains, corn, barley, etc. In composition

they are somewhat similar to protein, except that they con-

Fia. 122. Diagram showing the approximate amount of nitrogen in protein.
Assuming that the whole pile is made up of protein the amount of nitrogen present
would be represented by the black portion on top.

tain no nitrogen. Carbohydrates, as the name implies, con-

tain the chemical elements of carbon and hydrogen and

oxygen. The uses of carbohydrates are threefold. Taken
into the body of the bird, they are digested and assimilated,

and thereby energy is developed which enables the bird to

move. After digestion a portion of the carbohydrates is

used to maintain the heat of the bird's body. The amount
of carbohydrates fed in excess of the amount of heat and

energy developed, is stored up in the body as reserve material.

This reserve supply usually takes the form of fatty tissue.
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The carbohydrates in the average ration will generally be

sufficient, for they are in all farm-raised feeds (Fig. 123).

In balancing a ration an excess of carbohydrates must be

avoided, and this can best be done by giving concentrated

protein feeds.

Fat. The fat in feed is quite similar in composition to

that found in an animal's body; in one case it is a vegetable

oil, and in the other, animal oil. Its uses are identical with

those of the carbohy-

drates, and need not be

considered separately.

Water. Water is a

common element in all

feeding stuffs. Since the

bird's body contains
more than fifty per cent

of water, and the egg
which is produced more

than sixty-five per cent,

it is essential that large

amounts of water be

given the birds. There p,a 123. Corn which can be raised on every
i v American farm is one of the best sources of

IS a Very mgn Water carbohydrates. It can be fed to birds either

content in young, tender,
whole ' cracked ' or &a c

growing plants. Birds on free range get large quantities

from this source. There is also considerable water in

fresh cut fodders, but, owing to the fact that they wilt quickly,

they do not furnish as much water as when the birds eat

them directly from the root. The water contained in grow-

ing plants often runs as high as 80 to 85 per cent. In dry

grains and hay much of the water has evaporated, and there

is left only about ten to twelve per cent. When given to the

birds in feed, water serves many purposes. First, it is

desirable as an appetizer, for it is a well-known fact that

succulence or juiciness increases the palatability of feed.
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Water, by circulating and filling up the tissues of the body,

distends it and makes it appear plump. Water also plays

an important part in regulating the body temperature. As-

similation, or the diffusion of feed materials through thin

walls, is greatly promoted by the water ingested. Water,

also, is the vehicle by which materials are conveyed
from one part of the body to another. These facts demon-

strate that some knowledge of the chemical composition

of the body is essential to an intelligent study of feed ma-

terials themselves.

LABORATORY EXERCISES

EXERCISE No. 56. Composition of a Bird. Kill a fat hen.

Cut her up into six or eight pieces by severing the wings,

legs and neck. Open the abdominal cavity and separate

some of the body fat. With the material thus afforded it

will be possible to show to the class portions of the body

containing each of the compounds which go to make it up.

Lean meat and feathers will illustrate essentially a nitrog-

enous product. The body fat may be closely examined as

to structure. The bones will serve as an example of ash or

mineral matter. If scales are available the pieces can be

weighed and then placed in a double boiler and heated for a

few hours, after which the flesh should be weighed again.

How can the loss of weight be accounted for?

EXERCISE No. 57. Composition of Feeds. Feeds of the,

different groups should be secured and can be used in

connection with the study of their composition. The differ-

ence between dry and green fodder can be illustrated by
mowing some grass on the school lawn and weighing it im-

mediately; then spread it out thin and allow the sun to dry
it for two days. When it is thoroughly dry, weigh it again.
How can the difference in weight be accounted for? In

which condition do the poultry like the grass best, green or

dry? Why?
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THOUGHT QUESTIONS

1. Discuss the similarity between the character of feed given to poultry
and character of the product desired.

2. Discuss the temperament and energy of birds as it affects their

feed requirements.
3. Enumerate the four compounds which are found in birds' bodies.

4. Give some examples of protein.
5. Of what chemical elements is protein composed?
6. What percentage of protein is nitrogen?
7. What percentage of the bird's body is protein?
8. Give some common examples of fat.

9. Of what is fat composed?
10. What is an average per cent of fat in a bird's body?
11. WTiat is ash?
12. Give an example of ash as seen hi the bird's body.
13. What per cent of the bird's body is ash?
14. What portion of the bird's body is water?
15. Of what two chemical elements is water composed?
16. How does age, breed, and activity affect the composition of the

bird's body?
17. Enumerate five compounds which are found in feeding stuffs.

18. Give an example of protein feeding stuffs.

19. For what purpose are protein feeds necessary?
20. Eggs contain how much protein?
21. What are carbohydrates?
22. Mention some common carbohydrate feeds.

23. Enumerate the uses of carbohydrates in the bird's body.
24. What is fat?

25. WT

hat are the functions of water?
26. How much water in green growing plants? How much in dry

fodder?

Reference. United States Farmers' Bulletin 22, Feeding Farm
Animals.



CHAPTER XXI

DIGESTION, ASSIMILATION, AND NUTRITION

BIRDS, like all other animals, in order to grow and produce
must eat. The bird in its ability to produce is somewhat
like a machine. The feed it consumes is the raw material,

and the raw material is first digested, then assimilated, and

produces the finished or manufactured product. That prod-

uct is the egg. Birds differ from ordinary machines, in that

they use some of the raw material to repair the body. There

are three processes in this nourishing and building up of the

body; namely, digestion, assimilation, and nutrition.

Digestion. Digestion may be defined as a process in

which raw material is so changed that it can be assimilated

by the blood, and may furnish nutriment to the body.

Digestion is largely a process of chemical changes. The

digestive organs of the bird are the parts used to perform
this operation; and these organs, taken as a whole, are called

the alimentary tract, or the digestive system.
Assimilation. Assimilation may be defined as a process

whereby material already digested is taken up by the

blood vessels and arteries. This assimilation takes place

in the lower part of the alimentary tract, or the intestines,

and is largely brought about by diffusion.

Nutrition. Nutrition may be defined as the process of

transporting and distributing assimilated material to all

parts of the body. It is the ultimate process in the promo-
tion of growth, the repair of waste, and the yielding of a

product outside of the body. Blood is one of the leading

carriers of nutriment.

Nutrients. Nutrients is a term used to designate certain

groups of feed materials which are eaten by animals. These
218
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feed nutrients are classed as protein, carbohydrates, fat,

and ash. They must be present in the feed in the right

proportion if the body is to be properly nourished.

THE DIGESTIVE TRACT IN BIRDS

The digestive tract is made up of many different organs

and groups of organs, each with its own function to perform
and each constructed especially for the work which it has

to do.

Division of the Work of Digestion. The digestive tract

performs four different kinds of work, and the organs of

digestion are so designed and constructed that each one is

especially fitted for the work assigned to it. One group of

organs, called the mouth parts, is for seizing the feed. An-

other organ, known as the gizzard, is used for grinding the

feed, and takes the place of the teeth in most animals. The

upper part of the digestive tract performs, to a greater or

less extent, the actual work of digesting the feed, while, as

was previously mentioned, the lower part is especially

designed and adapted to promote the assimilation of the

digested material into the blood (Fig. 124).

Mouth Parts. The mouth parts are hard, horny growths
which project outside of the body. In land birds, the mouth

part is called the beak, in water birds, the bill. The beak of

the land bird is sharp and pointed, the upper and lower

parts closing tight together. They are designed to pick up
grains and to cut blades of grass. In water fowls the bill is

wide and blunt, and is especially designed for scooping in

the mud or digging in the wet soil.

The Gizzard. The function of the gizzard is to grind the

feed, and this is quite necessary since the bird has no teeth

with which to chew it. Birds subsist chiefly upon hard grains,

like corn and wheat, which must be subjected to consider-

able grinding before they are reduced to fine particles. The

gizzard looks very much like a large ball, slightly flattened,
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and is, in a full grown fowl, about two or three inches in

diameter. It is dark red in color, and often covered with fat.

Intestines

-Jntestifies

CZoaca

FIG. 124. The digestive system of the fowl.

The bird eats considerable grit, which immediately finds

its way into the gizzard, and this grit, assisted by the action
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of the muscular walls, grinds the feed. The feed is whirled

around and around in the gizzard until it becomes a soft

mass, when it passes into the intestines.

Other Digestive Organs. Digestion is carried on, more or

less, in all parts of the digestive tract, the chief divisions of

which, named in the order in which the feed passes through

them, are as follows: The mouth, oesophagus, crop, stomach,

gizzard, and intestines. In practically all of these organs the

changes of digestion are brought about by the solvent action

of fluids, or chemical secretions, which ooze from the numer-

ous membranes that line the walls of the organs. The

secretions act upon the feed, and convert it into more easily

digested forms. Some of the fluids are acid in reaction,

others are alkaline. Some act upon one nutrient, some on

another.

Assimilation. Assimilation takes place by diffusion and

in the lower portion of the intestines. By diffusion is meant

the passing of a liquid through a porous membrane. The

intestinal walls are covered with little hairs, called villi.

The walls of the intestine and the so-called villi are full of

small capillaries. The only partition lying between the

blood and the digested mass is the thin wall of these

blood vessels, and the digested feed has now become so

fine that it can pass through this membrane into the blood.

Nutrition. When assimilated by the blood it is carried

to all parts of the body for the process, of nutrition.

After it is digested, most of the nutriment is transported

from the intestines to the arteries just outside of the heart,

by means of a large duct, or tube, called the thoracic duct.

This thoracic duct pours into the arteries large quantities

of digested food material. The heart is the center of the

circulating system, being neither more nor less than a

pumping engine. It receives from the veins the impure
blood which comes from all parts of the body, and this, after

passing through the right side of the heart, is sent to the
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lungs, where it gives off the poisonous carbon dioxide and

takes in oxygen. After being purified in the lungs, the

blood is brought back to the left side of the heart from which

it is once more pumped to all parts of the body. So it

nourishes and builds up the tissues. From this brief

discussion of feed consumption and assimilation may be

noted the close analogy between the bird and the machine,

which, if borne in mind and followed, will lead to a better

knowledge of the requirements of individual fowls for

different types of production.

LABORATORY EXERCISES

EXERCISE No. 58. Osmosis a Process of Assimilation.

Fill a small paper bag full of a strong salt solution. Care-

fully tie the top and place the bag in a pail of clear, fresh

water. After remaining in the water for ten minutes care-

fully remove and taste of the water in the pail. How did

the salt get into the fresh water?

EXERCISE No. 59. A Study of the Digestive Tract. Dis-

sect a mature fowl. Carefully remove the entire digestive

tract, including liver and pancreas, without rupturing any

part. Lay the organs out carefully on a table or drawing
board in such a way that the course of feed through same
can be described. The function of the organs and the loca-

tion may be discussed very clearly in this way.

THOUGHT QUESTIONS
1. In what can a bird be likened to a machine?
2. Define digestion.
3. Where does digestion take place?
4. Define assimilation.
5. Where does assimilation take place?
6. Define nutrition.
7. What is a nutrient?
8. Of what is the digestive tract made up?
9. What are the four different types of work performed by the diges-

tive tract?
10. Describe the mouth parts of land and water birds.
11. What is the function of the beak?
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12. Describe the location and appearance of the gizzard.
13. What is the function of the gizzard? How does it do its work?
14. Enumerate the digestive organs in the order hi which the food

passes through.
15. What is the oesophagus?
16. Where is the crop located? What is its function?
17. Where is the stomach located and what is its function?
18. Describe the process of assimilation.

19. Describe briefly the process of nutrition.

20. Describe the course that the blood takes in passing once through
the circulatory system.

References. United States Farmers' Bulletins: 142, The Principles
of Nutrition and Nutritive Values of Foods; 506, Food of Some Well
Known Birds of Forest, Farm and Garden.



CHAPTER XXII

COMMON POULTRY FEEDS

IT is not the object of this chapter to describe every kind

of poultry feed obtainable, but to enumerate and classify

those most common and necessary. The pupil should try

to become familiar with feed types, since by cultivating his

powers of observation along this line he will learn to dis-

tinguish good feeds from inferior ones.

SIMPLE CLASSIFICATIONS OF POULTRY FEEDS

All feed material contains more or less protein, carbo-

hydrate, fat, ash, and water. A classification based on the

proportion of these ingredients in different feeds, will be

of assistance in compounding rations. Many feed materials

belong to two groups; for example, cereals both contain

protein and are rich in carbohydrates. We will follow the

plan of grouping such feeds in the class to which they more

prominently belong.

Animal and Vegetable Feed. All true feed material is

from either animal or vegetable sources. Meat scrap is a

good example of a valuable poultry feed which is of animal

origin. The grains are good examples of vegetable feeds.

Protein Feed. Protein is the element which determines

the value of a ration. This is true whether fed for flesh or

for egg production. Many varieties of feed fall into this

group; only a few, however, are special protein carriers.

Protein feeds are hard to grow at home, therefore many of

them must be purchased, and they are rather expensive.

Meat Product. Meat products of animal origin consti-

tute our main supply of protein feeds, meat scrap, meat

meal, and dry blood being the three leading forms. Meat
224
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scrap is composed largely of the refuse of slaughter houses,

which is boiled under pressure, then put in a large press, and

squeezed until all the liquid is forced out. Meat scrap con-

tains lean meat, fat, and considerable bone. Meat meal

is meat scrap ground into small particles. Dried blood is a

refuse product from slaughter houses, sometimes but not

commonly used as a poultry feed. It is dark in color,

and finely ground.

In purchasing meat products, quality should be the first

consideration. Meat scrap is more used than any other meat

product. It varies greatly in quality, but there is a high

grade meat scrap which contains 50 per cent of protein, and is

put up most carefully. There is a lower grade which yields

from 30 to 35 per cent of protein, but is often poorly ren-

dered, and contains products which are undesirable in the

rations. Good meat scrap should contain about 50 per cent

of protein. Dry granulated bone is another protein product

which yields 25 to 30 per cent of protein. In certain sections

where available, fish scrap is utilized, much of it being de-

rived from the manufacture of glue. Fish scrap contains in

the neighborhood of 40 per cent protein. Milk albumen is

another highly nitrogenous feed material; it is manufactured

especially for poultry feeding. The protein content varies

considerably, 50 per cent being the average analysis.

Meat Products

Dry Matter Protein Carbohydrates Fat

Meat Scrap. High Grade 90 50-60 none 25

Dry Granulated Bone 92 25-30 none 3
Fish Scrap 90 35-50 none 15
Milk Albumin 85 20-50 none 3

Concentrated Vegetable Products. There are five con-

centrated by-products which on analysis yield a high pro-

tein content, and are used quite extensively for poultry
feed. Cottonseed meal ranks high as a protein carrier,

containing 42 per cent of protein. The meal is of a very

bright yellow color. It is a by-product from the manufac-
15
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ture of cottonseed oil from cottonseed. It is not used ex-

tensively in poultry rations as it is apt to contain a great

deal of undesirable products. Soy bean meal ranks next

as a protein carrier, averaging 35 per cent of protein. It

is a grayish-yellow meal, made from the soy bean seed,

which must be finely ground when fed to poultry. It is

not used extensively owing to the limited supply. Linseed

oil meal is a common protein carrier, containing about 32

per cent of protein. It is a dark gray meal, exceedingly

fine in texture, the by-product resulting from the manufac-

ture of linseed oil from flax seed. One of the most common
sources of vegetable protein is gluten meal, which yields

30 per cent of protein. It is a yellow meal, lighter in color

than cottonseed meal, and is a by-product from the manu-

facture of starch from corn. It is probably more used than

any other material as a source of vegetable protein. Buck-

wheat middlings is another highly concentrated product,

not as yet much used in poultry feeding. It is a by-product
of the manufacture of buckwheat flour from buckwheat.

Analysis shows about 28 per cent of protein.

Carbohydrates Fat

25 12
30 15
35 10
45 11
40 7

CARBOHYDRATE FEEDS

This group comprises a large number of valuable feeds,

all of the cereals belonging to this class. Carbohydrate
feeds can be, and are, largely raised at home. None of them
come from an animal source, not being found in animals.

The carbohydrates which are most commonly found in

poultry feed are starch and sugar.

Corn and Its Products. Corn is the most widely used

poultry feed. It is raised extensively on most farms, and is

Cottonseed Meal
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often fed to poultry to the exclusion of all other grains.

This is poor policy, for it will not conduce to good egg pro-

duction. Corn is not a well balanced ration. It averages
70 per cent of carbohydrates, which is too high a carbohydrate
content to be fed exclusively, while the protein content is

small. Four kinds of corn are sometimes used for feed;

these are dent, flint, sweet, and pop corn (Fig. 125). Dent

and flint are most common,
while the two latter are in

great demand for other pur-

poses. Corn may be fed

either whole, cracked, or

ground up into meal. When
whole or cracked it is usually

fed in the litter; when as

corn meal, in the mashes.

Composition of Corn

10
10

Corn (Dent). 90
Corn (Flint). 91

70 5
70 5

Wheat and Its Products.

Wheat is the best exclusive

feed for birds. It is palata-

ble, highly nutritious, can be

raised easily, and is relatively

cheap (Fig. 126). It contains

71 per cent of carbohydrates,

while the protein content is

much higher than in corn. enlarged

There are two kinds of wheat, winter and spring, winter

wheat being the best. Wheat is used quite extensively in

the scratching rations for poultry.

Bran and Middlings. These are two by-products from the

manufacture of wheat flour. They contain about 15 per cent

of protein and 55 per cent of carbohydrates. They consist
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largely of the outer shell of the wheat kernel, and are rather

coarse in texture. Wheat bran is used as the base of all

poultry mashes, and is especially valuable for baby chick

feeding.
Wheat and Its Products

Wheat
Wheat Bran
Wheat Middlings.

Dry Matter

. 90
88
88

One oi thewheat kernels
much enlarged

Protein

12
15
15

Carbohydrates
71
54
60

Fat

2
4
4

Oats and Its Products.

Oats are fed quite exten-

sively for they seem to be

relished by the birds, and

are readily raised at home.

Oats contain 60 per cent of

carbohydrates while the

protein content is much

higher than in corn, and

about equal to that in

wheat. Oats are generally

fed whole in the scratch

litter, or ground in the mash

(Fig. 127). Oatmeal and

rolled oats often form the

exclusive feed of young
chicks. Clipped oats are

whole oats from which the

sharp spikelet of the husk

has been clipped. When
available these are superior

to whole oats. Oats contain

the following percentages:
FIG. 126. wheat is one of the best single Dry matter 89, protein 12,

poultry feeds.
i i i r>r>, r A. c

carbohydrates 60, fat o.

Buckwheat. Buckwheat is used only to a limited extent.

It contains 65 per cent of carbohydrates, but an objection

A characteristic spake
or head ofwheat
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is the hard, thick shell. This grain contains the follow-

ing percentages: Dry matter 88, protein 10, carbohydrates

65, fat 2.

Barley. Barley is sometimes substituted for wheat. It

is not grown or fed extensively hi America, but is one of

the leading grain crops of Europe (Fig. 128).

FIG. 127. Fio. 128.

The top or head of fi

oat jtalk .showing an open
nt 01 ihp

A iringle barley kernel

moeh enlarged

FIG. 127. Many oats are fed to poultry, as they are raised in large quantities
where poultr

. 128. When
poultry feed.

where poultry are kept.
FIG. 128. When it can be secured at a reasonable price barley makes an excellent

There are many other carbohydrate grains which are

scarcely familiar enough to merit mention. Common ex-

amples of these are sorghum, broom corn, and kaffir com.

Where these can be obtained at a nominal cost, they can

be profitably used in the grain ration. Barley grain contains :

Dry matter 90 per cent, protein 12, carbohydrates 70,

fat 2.
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Potatoes. Potatoes are examples of carbohydrate feed,

containing about 20 per cent. As poultry feed, their use

should be limited to small and cull potatoes, and these only

in small amounts, as they are rather soft, and not easily

digested. The composition of potatoes may be expressed

in the following percentages: Dry matter 20, protein 2,

carbohydrates 18, fat 0.

Dry Beet Pulp. Beet pulp is a by-product from the manu-

facture of beet sugar from sugar beets. Dried beet pulp

FIG. 129. Sunflowers make excellent shade when they are planted thick, and the
seeds make a very rich and valuable poultry feed.

is usually given after it has swollen by being soaked in water.

It contains 61 per cent of carbohydrates, and, theoretically,

is a good feed, but birds do not seem to relish it.

FATTY FEEDS

Considerable fat is present in all feeds, especially in meat

scrap, a good grade of meat scrap often containing as high
as 25 per cent of fat. Sunflower seeds make a profitable sub-

stitute for meat scrap, when it is desirable to give more
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fat in the rations, for they contain 20 per cent of fat (Fig.

129) . The advantage of feeds rich hi fat is that they hasten

the molt. The feathers seem to come out more quickly,

and more quickly look sleek. The use of fatty feeds during

July and August is especially recommended. Sunflower

seeds contain: Dry matter 92 per cent, protein 16, carbo-

hydrates 22, fat 20.

FEEDS CONTAINING ASH

The ash in poultry feeds promotes the growth of the bony
frame of the bird. When fed to hens it goes to form the egg
shell. Sometimes the. presence of phosphoric acid hi the

ration materially increases the digestibility of other feeds.

There are two types of ash, one from a vegetable source

and the other from a mineral one. Wheat bran is a good

example of vegetable ash. Bran contains 5 per cent of ash

which is found in the outer shell.

Mineral ash is best obtained from dried bone. This prod-
uct contains about 50 per cent of lime, and from 25 to 40

per cent of phosphoric acid. Dried bone is excellent feed

for young growing chicks, and can profitably be given to

the extent of 10 per cent hi the dry mash ration. Green

bone is not recommended
;
as a rule, it is impossible to secure

a good supply, and the labor required to prepare it is con-

siderable.

Oyster shell is fed to adult birds to form the shell of the

egg; it contains 95 per cent carbonate of lime.

FEEDS CONTAINING WATER

Since the bird's body and the substance of the egg must
both contain a high percentage of water, considerable water

is necessary in the ration. This can be supplied to the birds

hi two ways; first, by giving them plenty of fresh water to

drink, secondly, by giving them succulent feed. Succulent

feed is feed which contains the juices originally present in
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the growing plant. The difference between succulent and

dry feed should be studied. Grass is succulent when just

mowed or cut, but after lying in the sun for five or six hours,

the juices dry out. Succulence not only makes feed more

palatable, but also promotes digestion. Green feed and grass

contain 80 per cent of water, dry fodder and grains not more

than 12 or 14 per cent.

Succulent and Dry Feeds Compared

Dry Carbo-
Matter Protein hydratea Fat

Clover (Green) 30 4 14 1

Clover (Dry) 90 16 45 3

Lawn Clippings (Green) 24 2 14 1

Lawn Clippings (Dry) 85 7 42 3

Source of Succulence. In the summer, birds allowed

range get plenty of succulent feed from the grass and weeds,

but when confined special crops must be grown to provide

this green feed. Rape, millet, oats, buckwheat, soy beans,

and swiss chard can all be used with profit. For winter

feeding we must cultivate some crop which can be stored.

Mangel beets and cabbage are the best adapted for the pur-

pose, cabbage being especially adapted to fall feeding, and

mangel beets for winter use. In the absence of any good
succulent feed for winter the artificial growing of cereal,

such as oats, is recommended.

LABORATORY EXERCISE

EXERCISE No. 60. Identifying Poultry Feeds. Secure a

pint sample of all the common poultry feeds in the vicinity.

These can be kept in mason jars. Small portions of each

feed material can first be given the class for study in order

that they may become familiar with the appearance and
form of each grain and feed. Later a mixture of different

grains may be given and the class will, with a little experience,

be able to tell of what grains the mixture is composed. If

delicate scales are available, by picking out and separating
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the different grains it will be possible by weighing the mixt-

ure and later weighing each kind of grain to tell the percent-

age composition of each. This exercise may well occupy two

or more periods.

THOUGHT QUESTIONS

1. Classify feeds according to their chemical composition.
2. Of what value is such a classification?

3. All feed materials are from what two general sources?
4. Give a common example of an animal feed.

5. What is the determining factor in a ration?
6. Can protein feeds be readily grown at home?
7. Give three common forms of meat products which are fed to poultry.
8. How is meat scrap prepared?
9. What is the difference between a low and a high grade meat scrap?

10. What is the protein content of dry granulated bone and fish scrap?
11. Enumerate five vegetable products carrying a high protein content.
12. Are all carbohydrate feeds from an animal or a vegetable source?
13. Discuss corn as a carbohydrate feed.

14. Discuss the relative amounts of carbohydrates and protein in

wheat.
15. Is wheat bran commonly used as feed for poultry?
16. How are oats generally fed to poultry?
17. What can you say of buckwheat and barley as poultry feeds?
18. Can many potatoes be safely fed to poultry?
19. Would you recommend the feeding of dried beet pulp to poultry?
20. What feed element is very abundant in sunflower seed?
21. How much ash does wheat bran carry?
22. Discuss dry ground bone as a source of mineral matter.
23. For what purpose is oyster shell fed?
24. In what two ways can water be supplied to birds?
25. Discuss, the supplying of succulent feeds to poultry.

References. United States Farmers' Bulletins: 298, Food Value
of Corn and Corn Products; 318, Cowpeas; 372, Soy Beans; 420, Oats,
Distribution and Use; 424, Oats, Growing the Crop; 455, Red Clover;
565, Corn Meal as a Food and Ways of Using It.



CHAPTER XXIII

HOME-GROWN POULTRY FEEDS

THE possibility of growing some of the feed for the birds

on the home farm will depend largely on the area of land

available. Another important consideration is the character

of the soil, that is, whether it is productive or non-productive.

The chief advantage of home-grown feed is its good quality.

Many poultry feeds can be raised cheaper than they can be

purchased, the greatest drawback being the excessive labor

required. Where heavy crops are grown, there is always a

tendency to slight the poultry work.

Classification of Home=grown Poultry Feeds. To make
a systematic study of the home growing of poultry feeds, it

is well to divide them into four groups. The first, and prob-

ably the largest, group will be home-grown grains, such as

corn, wheat, etc. Another group should include dry fodder,

and here alfalfa belongs. Root crops should constitute a

third group, while grasses and green crops make up the

fourth class of feed material, which it is desirable to raise

on the home land. All home-grown feeds must fall under

one or the other of these classes.

GRAIN FEEDS

Grain feed can be profitably grown on the home farm if

there is plenty of available land, plenty of labor at a moder-

ate price, and if a large number of birds are kept. Granted

these conditions, the four grain crops which may be grown
are as follows:

Corn. Corn is more cultivated than any other grain for

poultry feed, but at least four or five acres should be avail-

able before it can be considered a crop worth raising. In

addition to using corn for feed, the stalks can be cut into

234
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short lengths for litter, and the corn field should be so located

as to afford range for the growing chicks. These different

uses make the raising of corn most satisfactory. An acre of

corn, properly planted, on fertile soil, should yield an average

of sixty bushels, at a selling price of about fifty cents per

bushel. The value of the product per acre will then be

about $30.00. The question whether it is desirable and

FIG. 130. A small patch of corn should be grown in connection with every
flock of poultry. It can be utilized for feed in many forms, for shade, and lateV
for litter. (O. B. Martin, Plant Industry.)

profitable to raise corn can be determined by comparing
these figures with the results obtained by trying an experi-

ment, on a small area, with whatever grain one desires

to grow (Fig. 130).

Wheat. Wheat, as a poultry feed, is not usually grown
on the farm where the poultry are kept. One reason for

this is that so much machinery is required to harvest it, and
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get it in shape for feed. A common practice with poultry

keepers is to purchase winter wheat from grain farmers in

the vicinity, such wheat costing from 90 cents to $1.00 per

bushel. It is usually of excellent quality, and if it is possible

to store a large quantity, it should be purchased in the fall.

An acre of wheat will yield about 20 bushels and this at

market price should be worth $1.00 per bushel. This gives

the total value of the feed raised per acre as $20.00. The

profit in growing such a crop can best be determined by com-

paring it with the cost of purchasing the same.

Oats. Oats are cheaper to grow than to purchase. When
raised on poultry farms they are not generally threshed,

but harvested just like hay, then stored up in barns, and fed

as litter in the poultry house. A combination of Canadian

peas and oats makes a desirable crop. They can be cut

before they are ripe, which prevents them from shelling out.

The addition of the peas, which carry a high protein content,

makes this combination almost a balanced ration. Some-

times the peas and oats are allowed to ripen before harvest-

ing, then are threshed, and the resulting mixture of peas

and oats is ground and fed in the mash. The straw can be

used for litter.

Buckwheat. If land is available it is usually more econom-

ical to grow buckwheat than to purchase it. Two or three

acres will keep 1000 birds supplied with buckwheat the year
round. The best way is to harvest the crop before the grain

is ripe. Grain and straw can be fed as litter without thresh-

ing, and a bundle of straw can be put in the pen each week.

Of the four grains mentioned, corn is probably the most

profitable one to raise on the poultry farm.

DRY FODDER

The dry fodders used by the poultry men are clover and

alfalfa. Short cut alfalfa and clover are expensive to pur-

chase, and the quality can not always be assured from the
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external appearance. On every poultry farm a small area

should be planted with alfalfa or clover, preferably alfalfa.

This can be cut and cured as hay, then cut into short

lengths and fed in the dry mash. If desired, it can be

wet with hot water and fed moist. Fine, dry cut hay of

this type is very wholesome for young chicks on the

brooder floor. Dry alfalfa in the mash acts as a source

of vegetable protein, alfalfa hay containing 12 per cent of

protein. One acre may be expected to yield from four to

five tons of cured hay.

Root Crops. The necessity of succulent feeds has been

previously mentioned, and root crops form an ideal succulent

feed. They are particularly valuable because they give a

relatively big yield per acre, are easy to store for winter

feeding, retain a high water content throughout the storage

period, are easy to feed and are relished by the birds.

Mangel Beets. Mangel beets are the best root crop,

because they give the biggest yield, and are very succulent.

The seed should be sown on rich fertile soil, in drills, two and

one-half feet apart. This admits of horse cultivation. After

they are an inch or two high they should be thinned

out so as to be no closer together in the row than

eight inches, which will allow each root to develop to

its maximum size.

To secure the greatest benefit from the beet crop, the tops
should be harvested and fed to the birds in the fall before

freezing. They can be cut off with a corn knife, leaving the

roots intact. The roots should then be dug up and stored

before severe freezing (Fig. 131) . The ideal way to store them
is hi root cellars specially built for the purpose. Where there

is no such building, they can be stored in a pit dug in the

ground. The beets should be packed in the pit, then covered

with corn stalks, and this in turn with a foot of soil. Packed
in this way they will keep a long time without any risk of

freezing. Mangel beets can be chopped fine and fed to birds
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and will be relished. A common way to feed them is to cut

them in halves and hang them on the wall with a spike.

The birds will eat the inside, and leave only the outer shell.

There are various other root crops, such as potatoes, carrots,

turnips, etc., but they should be fed only as a by-product.

GRASSES AND GREEN CROPS

There is every reason for keeping the yards and ranges

covered with growing green grass, for this materially re-

duces the cost of feed, and tends towards cleanliness.

FIG. 131. Mangel beets make the best winter succulence for poultry. The
beets on the left of this picture are shown with the leaves on; those in the center
have been topped and the green leaves fed to the birds; those at the right have
been pulled and are shown in small piles, drying before storing in pits or root cellars.

Two Methods of Providing Green Feed. The birds can

be provided with green feed during the summer in either of

two ways. Growing it in the yards is best. But if the yards
are small, and this is impossible, it can be grown on separate

plots, and, after harvesting, be carried to the birds.

Crops to Use. Alfalfa or clover is the best crop to yield

summer succulence. When the yards are large, and kept

permanently sodded, clover, alfalfa, and blue grass are all

desirable (Fig. 132). An excellent combination is clover

and blue grass. If the yards are only of medium size and

only one seeding can be made, a good stand of Swiss chard
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or dwarf Essex rape will provide considerable succulent feed.

As the birds eat the crop off it grows again from the crown.

When a rotation of crops is desired, the following will be

found adapted to the various seasons: For early spring,

Canadian peas and oats, spring vetch, and oats or barley.

A good summer or hot weather crop consists of either buck-

wheat, soy beans, or cow peas (Fig. 133). For late fall

seeding, clover, winter vetch, winter rye, or winter wheat

will be best. These crops for each season have been desig-

FIG. 132. Leghorn pullets feeding in a heavy alfalfa pasture.

nated in the order of their desirability. It is quite the custom

to sow them broadcast, and harrow or brush in the seed.

We must seed heavily in order to get a thick stand and

short, succulent growth.

CROPS NECESSARY TO THE POULTRYMAN

Every poultryman, whether he keeps 10 or 500 birds,

should raise some of these crops, the amount to depend

upon the number of birds he keeps. Alfalfa should be grown
and used as hay; much of it can be cut green, and fed as a

succulent crop. Mangel beets should be planted to provide
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winter succulence. Whenever possible, the runs should be

kept permanently sodded. On summer runs, a green crop

or summer succulent feed should be planted as recommended.

LABORATORY EXERCISE

EXERCISE No. 61. A Study of Seeds and Growing Plants.

A small quantity of seed of the different crops mentioned

which are suitable for home production should be secured.

FIG. 133. Soy beans can be used for shade and green feed and will mature
seeds at the same time. The soy beans in this picture are shown after a large flock
of pullets had been running in them all summer. The bare vines in the foreground
are seen to be full of seed pods.

If land is available on the school grounds or near at hand,

plots should be laid off and the class allowed to plant a small

area of each. The seeds should be studied first so as to

enable a quick and accurate identification. The method of

germination and the form of growth should be observed.

If land is not available the same work may be accomplished
in a small way by planting the seeds in flower pots and

growing in the school window.
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THOUGHT QUESTIONS
1. What fact determines largely the amount of feed which can be

grown at home?
2. What are the two leading advantages and disadvantages of the

home growing of poultry feeds?

3. Into what four groups can all home-grown feeds be classified?

4. When should gram feeds be raised?

5. Discuss the home growing of corn for poultry.
6. Is wheat generally grown on the farm where it is fed?
7. What should be the value of wheat raised to the acre?
8. Is it generally cheaper to grow oats than to purchase them?
9. What crop can be profitably grown with oats? Why?

10. How can home-grown buckwheat best be fed to poultry?
11. What two dry fodders can profitably be grown on the poultry farm?
12. What is the protein composition and yield per acre of alfalfa?

13. Give a number of reasons why root crops should be grown by every
poultry raiser.

14. What is the leading root crop for poultry feeding?
15. What is the best way to feed beets?
16. What two methods are in general use for supplying green crops to

poultry?
17. Give a good combination of grasses to plant if a permanent sod is

desired.

18. Outline a good rotation to provide continuous green feed during
the year on small yards.

19. Enumerate the necessary crops for every poultry flock.

References. United States Farmers' Bulletins: 164, Rape as a
Forage Crop; 224. Canadian Field Peas; 278, Leguminous Crops for

Green Manuring; 295, Potatoes and Other Root Qrops as Food; 339,

Alfalfa; 415, Seed Corn; 428, Testing Farm Seeds in the Home and in

The Rural School; 433, Cabbage; 443, Barley, Growing the Crop; 537,
How to Grow an Acre of Corn.
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CHAPTER XXIV

FEEDING FOR GROWTH

THERE are three definite objects in the feeding of poultry.

All young growing animals are fed for growth, or the build-

ing of tissue. Poultry are also fed for some product to be

yielded by the body, the egg being the product desired, and

in order to put birds in condition for market they are fed

for increase of flesh. To best attain these three objects,

different rations must be fed in each case, and different

systems of feeding followed, if the greatest efficiency is to

be obtained. In this chapter

we will discuss feed require-

ments and the methods of

feeding for growth. Feeding
methods necessarily apply to

pullets from hatching time to

maturity. Feeding for growth
can be divided into two peri-

ods; the brooding stage and

the growing stage. During the

brooding period the object of

all feeding and management
is to get the chicks safely

through the stage of their

helplessness. If during these few weeks they are not prop-

erly cared for in the brooder house, there will be great mor-

tality, which is often largely due to improper feeding. It is

at this early period that the framework of the body, or skele-

ton, starts to grow, and without a strong, heavy skeleton,

it is impossible for the bird subsequently to carry a heavy
weight of flesh. The brooding period ceases when the chicks

242

FIG. 134. The maturing pullet; she
is the ultimate aim when feeding for

growth and maturity.
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are taken from the brooder house and put on range. From
this time until maturity the object of feeding is to promote
uniform and continuous growth, for such a development
conduces to greater uniformity of flesh, and higher vitality

at maturity (Fig. 134).

FEEDING BROODER CHICKS

A simple method of feeding the brooder chicks is outlined

in detail in Chapter XII, page 138. A general knowledge of

what chicks require, and the essentials in their management,
is necessary in order to purchase or mix their rations.

Principles Involved. The feed should be limited during
the brooding period. It is well known that just before the

chicks are hatched that part of the yolk which remains is

absorbed by the body. This serves as food, and nourishes

the chick for the first thirty-six to forty-six hours after it

emerges from the shell. Heavy feeding of concentrated

feeds during the first three days is apt to upset the digestive

system, and to cause death.

Frequent feeding is, however, most essential. The young
chick grows rapidly, and develops in size much faster than

any other animal. It has, too, a very small stomach, so that

in order to provide a continuous supply of nourishment,

feedings must be frequent. The chicks can not store up at

one feeding large quantities for future needs.

Moreover, the chicks should be kept hungry, for hunger
makes them active. Digestive organs crowded with feed

will soon become impaired so that diarrhoea and death will

result. It is a good plan to feed small amounts at short

intervals, giving only enough to make it certain that the

chicks will be hungry before the next feeding, and they should

be made to clean up all of the feed given before they are fed

again. They must be kept busy, and this is accomplished

by feeding them in the litter, by limiting the amount given,

and by making them hunt for their feed. Exercise is the best
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incentive to a good appetite and good digestion. Dry feeds

are the safest, and the best rations are dry, finely cracked

chick grains. After the birds are a few days old, they can

be given a simple dry mash consisting largely of wheat bran.

Wet, 'sloppy feeds, especially if allowed to become sour,

seriously impair digestion.

Plenty of grit should be given the little chicks. As they
have no teeth, grit grinds their feed, and is a material aid to

digestion. The feed is also acted upon and made more

digestible by the digestive fluids. A liberal amount of ash

is good for the young chicks, as it goes largely into the for-

mation of the frame. Ash assists materially, too, in the

digestion of feed. Wheat bran and dry, granulated bone are

the two best sources.

When two weeks old, the chicks have passed the danger

point. From this time on they should be given all they will

eat, provided they are hungry at feeding time. They should

not be allowed to lose their appetite, as this will check their

growth for the time being.

Rations for Brooder Chicks and Methods of Feeding.
The following rations for chicks have been formulated after

careful tests and a study of the results obtained. They are

recommended for use with brooder chicks.

Mixture No. 1. Scratching Ration

Kind of Feed Amount

Finely cracked corn 40 pounds
Finely cracked wheat 40 pounds
Rolled oats 20 pounds

Total 100 pounds

This scratch ration should be fed in the litter on the floor

of the hover, and should be given the chicks for the first

time on the second day they are in the brooder. For the

first two weeks it is well to give the mixture four times a day,
but only a small quantity at a time, and this will keep the

chicks hungry and active. Wheat bran should be kept before
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them continually for the first two weeks, in shallow open

pans or small baby chick hoppers. After this time a change
should be made, and the following dry mash substituted for

the wheat bran, feeding it in hoppers, and keeping it before

them all the time. When the change is made, the feeding

of the scratching ration can be reduced to three times daily.

The following is the chick dry mash:

Chick Dry Mash
Kind of Feed Amount

Wheat bran 50 pounds
Gluten feed 10 pounds
Corn meal 10 pounds
Ground oats 10 pounds
Beef scrap 10 pounds
Granulated bone 10 pounds

Total 100 pounds

There are two miscellaneous brooder feeds which can be

used to advantage. Hard boiled eggs in considerable quan-
tities can be given to the chicks after they are a week old.

The eggs should be boiled thirty minutes, and only as much

given as the chicks can clean up quickly. If any is left in the

litter to become sour and moldy it is very injurious. Infertile

eggs from the incubator can be largely used for this purpose.

Sprouted oats and vegetable tops, or young green grass

should be given during the early brooding period. Out-door

runs to the brooder house, covered with alfalfa or clover,

are quite a necessity.

Cost of Feeding a Young Chick up to Eight Weeks of

Age. The cost of feeding a chick in the brooder house during
the brooder period varies considerably; on the average it is

from six to eight cents, but during the winter it costs a little

more than this.

THE GROWING PERIOD

In addition to the feed, the requirements for the growing

period are detailed in Chapter XIII. The method of

feeding there recommended applies equally well to cock-
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erels and to pullets. But, if the best growth is to be attained,

the sexes must be kept apart.

Principles Involved. The following principles should be

understood before attempting to feed young stock during

the growing period. The rations must be designed to pro-

mote growth, and must contain a considerable amount of

protein, which is necessary for the production of lean meat

or flesh. It should also provide a liberal amount of ash to

form the skeleton, or bony frame.

FIQ. 135. Leghorn pullets on range. If given opportunity they will always pick
the cool shady hedge rows rather than the open sunny places.

The feed supply should be constantly available. Growing
chicks are always hungry, and it is impossible to gauge their

appetite by feeding them once or twice a day. If their feed

supply is always where they can have free access to it, their

growth will be uniform. This constant feed supply not only

equalizes the growth, but it enables the summer or late

hatched chicks to get their share of it. If they were all fed

together with a scratch ration, the summer chicks would

be crowded out by the strong older chicks.

Plenty of range is good for them. Large runs mean sani-

tary conditions, and also afford plenty of exercise (Fig. 135).
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Grass ranges insure that the feed is obtained from a natural

and inexpensive source. Dry feeding is the cheapest.

Excessively rapid growth is not desirable, but it should be

uniform and continuous. This can best be secured by a

feed of dry cracked grains and dry mash, which involves less

labor, and is productive of a more uniform and economical

growth than the practice of feeding wet, sloppy mashes to

growing chicks.

FIG. 136. A water-tight barrel placed in a shady place on the range will
insure a constant supply of fresh cool water. The barrel should be filled at least

every other day.

Growing pullets should not be excessively forced. Such

forcing usually results hi a too early maturity, often accom-

panied by lack of vigor and vitality, and, if practised year
after year, soon exhausts the stock. Plenty of clean, fresh

water must be given. Water quenches the thirst, and also

performs many functions connected with digestion and
assimilation. In the summer, when the weather is dry and

hot, the water supply should be closely looked after to make
sure that it is accessible and plentiful (Fig. 136).

Rations for Growing Poultry. As a rule, the composition
of rations for growing poultry is very similar to that of the
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rations fed during the brooding period. An effort should be

made to keep down the cost. Owing to the small size of the

brooder chicks, finely ground, expensive grains are neces-

sary; but as the chicks grow older and larger, coarser and

cheaper grains may be substituted. As soon as the chicks

go on range, they should get the same dry mash ration that

was fed during the latter part of the brooding period. This

mash should be fed in large homemade hoppers, built to

hold two or three hundred pounds. They can be located a

short distance apart about the range. The advantage of

these large mashes and of a constant feed supply, is that the

chicks thus balance their own rations, and get a diet which

more nearly meets their individual requirements. The grain

used to supplement the dry mashes should be of simple

composition, and inexpensive to purchase. Only common
feeds grown in the locality need be selected. The following

is a suitable grain ration for growing poultry:

Kind of Feed Amount

Whole wheat 50 pounds
Cracked corn 50 pounds

Total 100 pounds

The above ration should be scattered by hand broadcast

over the range morning and night, but only so much that the

youngsters will eat it up clean in one-half to three-quarters

of an hour. If too much is fed, it will be found lying around

on the ground and spoiling. This is an expensive as well

as a dangerous way of feeding.

The birds should be anxious for the feed before the time

arrives (Fig. 137) . In order to keep them evenly distributed

in their own colony, it is well when feeding the gram to

start each day at a different point of the range. If the

feeder begins at the same place each time, the chicks will

be apt to congregate there, and many will not return to their

own houses, but will crowd into those nearest at hand. If the

rations recommended are used, and the birds provided with
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free range, the feed necessary to mature a cockerel or pullet

to five months of age will cost from thirty to forty cents.

Feeding Just Before Maturity. After the chicks have

completed the growing period, or are approaching maturity,

their ultimate maturity can be quite materially affected by
the feeding. If they are not maturing fast enough, or not in

just the proper condition, they can be forced in slight degree

by the addition of nitrogen to their feeds. Doubling the

meat scrap in the mash will bring about the desired results.

FIG. 137. Feeding White Leghorn cockerels their scratch grain ration.

If, on the other hand, they seem to be maturing too fast,

the combs and wattles reddening up too rapidly, growth and

maturity can be slightly retarded by withholding some of

the more concentrated nutrients.

Successful feeding calls for knowledge and skill. These

can only be secured by study and personal observation of

the results obtained by feeding.

LABORATORY EXERCISES

EXERCISE No. 62. The Unabsorbed Yolk. Dissect a day
old chick and another one four days old. Note the size of the

yolk in each case. How is the presence of this yolk accounted

for? How does its presence necessitate limited early feeding?



250 FEEDING

EXERCISE No. 63. Mixing Chick Rations. Secure small

quantities of the feed materials required for the specified

chick rations. Have the class mix the rations in the pro-

portions called for. Be sure to get the ingredients well

mixed. Note especially the size of the grains and the con-

sistency of the rations after mixing.

EXERCISE No. 64. Feeding Young Chicks. After the ra-

tions are mixed, feed them to the chicks which have been

hatched as called for in some of the previous exercises. If

no chicks are hatched at the school, allow one or more mem-
bers of the class to try the method of feeding which is specified

and report to the class at frequent intervals.

THOUGHT QUESTIONS

1. For what three different objects are poultry fed?
2. Into what two groups can feeding for growth be divided?
3. What is the special object to be attained in feeding during the

brooding period?
4. What is the special object desired from feeding during the growing

period?
5. Enumerate the principles involved when feeding brooder chicks.
6. Why should chicks be fed sparingly during the first few hours

after hatching?
7. Why is frequent feeding with young chicks desirable?
8. What is the relation between hunger and exercise in young chicks?
9. What is the function of grit 'in chick feeding?

10. Outline in detail a simple but efficient method of feeding brooder
chicks.

1 1 . Give a good scratch ration for brooder chicks.
12. Give a good dry mash mixture for young chicks in the brooder.
13. What is the average cost of feeding a young chick to eight weeks

of age?
14. Enumerate the principles involved in feeding chicks during the

growing period.
15. Why is a constant feed supply so essential during this period?
16. What are the advantages of free range feeding?
17. What is the effect of forcing for an early maturity?
18. Outline a good method of feeding birds during the so-called growing

period.
19. Give a good grain ration to be used on the range during the summer.
20. What is the average cost of growing a pullet or cockerel to maturity

on the range?
21. What special methods may be used to feed the birds just before

they reach maturity?
22. How can a poultry keeper become an efficient feeder?
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FEEDING FOR EGG PRODUCTION

IN feeding for egg production two definite objects must be

kept in view. The first of these is maintenance. By main-

tenance is meant the feed necessary to build up the bird's

body. The processes of digestion and production constantly

wear away the tissues of the body, and a certain amount of

feed material is necessary to repair this waste. The bird's

body contains over 55 per cent of water, over 20 per cent of

protein or nitrogenous mate-

rial, nearly 20 per cent of fat,

and about 4 per cent of ash.

These are the materials which

are constantly broken down
or consumed by the proc-

esses of life, and these ma-

terials must be provided in

the feed if the bird is to pro-

duce many eggs (Fig. 138).

The second object in feed-

ing for egg production is to

provide the necessary mate-

rial to form the egg. If egg
pai

production is to be satisfactory, these nutrients must be

fed in excess of the amount "needed merely to maintain

the body. The bird has great powers of self-preserva-

tion, and its feed will first be utilized to maintain its own

body before many eggs are produced. The whole egg con-

tains about 65 per cent of water, over 13 per cent of protein

or nitrogenous material, and about 10 per cent of fat, in

addition to the shell, which constitutes about 12 per cent

251
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of the whole egg. The shell is almost wholly composed
of mineral matter, a large proportion of which is car-

bonate of lime. From these figures we see that if the bird

is to be properly maintained to yield a goodly egg pro-

duction, the ration fed must contain a large amount of

protein, water, and ash.

EGG PRODUCTION A DRAIN ON THE VITALITY

In order to produce an abundance of eggs, much raw

material must be consumed to be transformed into the egg.

A bird must be strong and have considerable vitality to bear

this strain; weak hens frequently break down and succumb.

In the average hen weighing from three to five pounds,

which produces in a year twelve dozen eggs, the egg producing

organs must be working all the time in order to transform

the large mass of feed material into eggs.

The Record of the Belle of New Jersey. The following

interesting figures from the record of a wonderful little White

Leghorn hen would emphasize the requirements of such a

bird for egg production. This little White Leghorn hen was

bred purposely for egg production (Fig. 139). During
her pullet year she laid 246 eggs, the total weight of which

was 29J^ pounds. At maturity she weighed three and

eight-tenths pounds. The weight of her eggs was eight times

as great as that of her body. The feed she consumed during
this period weighed 118 pounds. Thus the weight of her

feed was thirty times as great as that of her body. Her feed

cost SI.79. When we stop to consider the immense amount
of work this little hen had to do in order to transform such

a large volume of feed into eggs, we do not wonder that

strength is one of the first requisites for egg production.
After the cost of feed and labor and the interest were de-

ducted, the bird yielded a profit of $4.72. This is abnormally

high production. It shows, however, what can be accom-

plished when conditions are right. By mating the sons of this
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FIG. 139. The story of Belle of Jersey in picture. A, Belle of Jersey as she
appeared just at the close of her first year's production. B, The feed she ate during
her twelve months of egg laying. The ration is the standard one recommended later

this chapter. C, The number of eggs which she produced in the 365 days, 246,
ighing 29% pounds, or eight times her body weight.

in
wei
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bird in future breeding work, her high egg producing quali-

ties can be transmitted to future generations (Fig. 140).

PRINCIPLES INVOLVED IN FEEDING FOR EGG PRODUCTION
Health the First Requisite. To insure success the health

of the flock must be maintained. The birds must be given

FIG. 140. A son of Belle of Jersey. By using him as a breeder it is hoped to
produce another generation of birds, many of which will be as good or better than
his mother.

plenty of exercise, and nothing but clean, wholesome grains
should be fed. The feeding of the grain in deep litter, and
the keeping of the birds in fresh air houses, are the two
main steps towards health.

Protein to be the Chief Constituent of the Laying Rations.

Experiments demonstrate that protein is the determining
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factor in rations for egg production. Protein from an

animal source is far superior to that from a vegetable,

which never takes the place of animal protein. For profitable

egg production, birds should receive a ration which contains

not less than 10, or more than 25 per cent of meat scrap.

Need of Plenty of Water. Fresh, clean water should

always be before the birds (Fig. 141), and must be supple-

mented by good, succulent feed, such as cabbage, sprouted

oats, or mangel beets. Dry alfalfa and clover are not sue-

Fio. 141. A small brook runs through the corner of this poultry yard, making
an abundant supply of fresh water available even on the hottest days, and this
without any labor on the part of the one attending the birds.

culent. A large amount of water is necessary owing to the

high water content demanded by both the bird's body and

the egg (Fig. 142).

Birds' Relish for Grain. Birds naturally love grain and

seeds. In their wild state, much of their feed consists of

weeds and wild herbs. Their digestive system is so con-

structed as to consume and digest large amounts of hard

grain and seeds. In their rations the grain supplied should

form one-half to two-thirds of the total bulk of feed, the

balance being dry mash.
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Sour Skim Milk. Sour skim milk is a valuable addition to

the ration. The souring of milk generates lactic acid, which

FIG. 142. Sprouted oats form one of the best green feeds for poultry. They
make the best growth when sprouted at a depth of one inch, as shown in tray No. 1.

When sprouted deeper they mold and do not make as many sprouts.

is a great aid to digestion, and is also beneficial because it kills

injurious bacteria which may find entrance to the digestive

FIG. 143. A small dry mash hopper which is designed for the feeding of dry
mash to laying hens. The projecting roof makes it possible to use this hopper out
of doors.

tract. Sour milk also furnishes a considerable amount of

protein nutrient. Experiments show that birds lay remark-

ably well and produce eggs at a profit if fed on sour skim milk.
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Dry Mash Economical. Dry mash is an excellent feed

for it is fed in large hoppers, and is constantly accessible

to the birds (Fig. 143). Thus they regulate their feed

consumption according to their own bodily requirements.

Highly concentrated protein feeds can be given in the mash.

Feed nutrients from such sources are more economical than

those obtained from grain.

Necessity of Ash. Large quantities of ash must be given

in the laying rations in order to form the egg shells. Oyster
shells furnish such ash. They can be ground very fine, and

kept in the hoppers all the time.

Necessity of Grit. Grit has a definite use in the ration.

It finds its way immediately into the gizzard, where it lodges,

and helps to grind the feed into small particles, which can

be readily digested. These principles of feeding should be

thoroughly understood if the laying flock is to be success-

fully fed.

A PERFECT RATION FOR LAYING HENS

In the following are given the New Jersey state dry mash,

and supplemental rations designed for the perfect feeding

of laying hens throughout the winter. Such modifications

as may be necessary for summer feeding and for different

breeds are also described:

Mixture No. 1. Dry Mash
Kind of Feed Amount by Weight Amount by Measure Cost

Wheat bran 200 pounds 380 quarts $3.20
Wheat middlings 200 pounds 240 quarts 3.50

Ground oats 100 pounds 100 quarts 1.65

Corn meal 100 pounds 95 quarts 1.65

Gluten feed 100 pounds 80 quarts 1.70

Alfalfa 100 pounds 200 quarts . 1.60

Meat scrap 200 pounds 176 quarts 5.50

Total 1,000 pounds 1,271 quarts $18.80

The average cost per 100 pounds is $1.88.

This mash should be kept before the birds all the time in

large self-feeding hoppers. In the fall during the molting
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season, it is well to substitute oil meal for the gluten meal in

the same proportion; this will hasten the growth of feathers.

As soon as the birds get on green grass range the alfalfa can

be gradually omitted and the meat scrap reduced in amount.

The extent to which this mash can be cut during the summer

depends upon the character and amount of range allowed

the birds.

The mash is compounded especially for Leghorns. When
heavier breeds are kept, such as Plymouth Rocks or Wyan-
dottes, especially yearling or two-year-old hens, if they have

a tendency to put on an excess of fat the best policy is to

restrict their allowance of mash, by opening the hopper

during the afternoon only, thus compelling the birds to work

during the morning for the cracked grain fed in the litter

at the morning feeding. The following modification of the

above mash will prove very economical for summer feeding

when the hens have considerable range and plenty of growing

green feed.

Mixture No. 1 . Summer Dry Mash

Kind of Feed Amount by Weight Amount by Measure Cost

Wheat bran 200 pounds 380 quarts $3.20
Wheat middlings 100 pounds 120 quarts 1.75
Gluten feed 50 pounds 40 quarts .85

Ground oats 100 pounds 100 quarts 1.65

Meat scrap 25 pounds 21 quarts .75

Total 475 pounds 661 quarts $8.20Total 4/t> pounds
The average cost per 100 pounds is $1.70.

As a ration to supplement the dry mash, the following

may be given: A scratching ration of whole grain in deep

litter, every morning, both winter and summer, at nine

o'clock. The primary object, aside from its nutritive value,

is to induce the birds to take plenty of exercise. About five

pounds of this ration to 100 birds can be fed on the floor

of the house, or under some shelter where the litter is dry,
and where there is protection from cold winds (Fig. 144).

The scratching ration is made up as follows :
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Mixture No. 2. Scratching Ration

Kind of Feed Amount by Weight Amount by Measure Cost

Wheat 100 pounds 53 quarts $2.20
Oats 100 pounds 98 quarts 1.93

Total 200 pounds 151 quarts $4.13

Average cost per 100 pounds is $2.06.

At four to five o'clock in the afternoon, according to the

season, a night ration composed of whole and cracked grains

is fed at the rate of 10 pounds to 100 birds.

FIG. 144. Feeding the morning scratch ration to his pen of Buff Orpingtons.
A close interest in the habits of the birds and careful attention to their feeding will

be rewarded by an increased egg production.

Kind of Feed

Cracked corn 200 pounds
Wheat 100 pounds
Oats 100 pounds
Buckwheat 100 pounds

Mixture No. 3. Night Ration

Amount by Weight Amount by Measure

120 quarts
53 quarts
98 quarts
66 quarts

337 quarts

Cost

$3.20
2.20
1.93

2.00

$9.33Total 500 pounds
The cost per 100 pounds is $1.80.

It will be noted that this night ration, as outlined, supplies

materials to keep the bird's body warm during the night.

It is designed for Leghorns. When feeding heavier breeds, it
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is advisable to eliminate one-half of the cracked corn and all

of the buckwheat (Fig. 145). During the summer a night

ration of equal parts of corn, wheat, and oats will be ample
for the needs of the Leghorns. A good rule to follow in feed-

ing night rations is to give a little more than the birds will

eat so that there will be some left for them to work for in

the morning.
One advantage of dry mash feeding as stated is that

the birds in large measure balance their own rations accord-

FIG. 145. The interest which this young man shows in his birds is written
all over his features and is shown by the gentleness of his birds. These Barred
Plymouth Rocks are being fed their evening grain ration.

ing to their particular tastes and requirements. Some suc-

culent material hi addition to the grain rations is necessary

for the best results, and sprouted oats or mangel beets are

to be preferred.

In conclusion it might be said that there is no such thing

as a best ration. Feeds to use and methods of feeding will

vary with location, season, and breed of fowl. The best

practice is to give a concentrated, well-balanced dry mash,
and keep it before the birds all of the time. This can be
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supplemented by feeding cracked grain rations twice a day
in deep litters; those recommended above can be used to

begin with. They should be carefully studied, both as to

cost and efficiency, and from time to time can be modified

as conditions warrant.

LABORATORY EXERCISES

EXERCISE No. 65. Mixing Laying Rations. Secure the

feeds necessary to mix the three rations recommended for

the complete feeding of laying hens. Have the class thor-

oughly mix them. The best method of mixing in large

quantities is to dump all materials in a pile on a hard, smooth
floor. Shovel the pile over to one side, making another pile.

Do this three or four times until the mixture is complete.
When each shovelful is emptied the contents should be

spread over the top of the pile. When the rations are being
mixed study their appearance and conditions.

EXERCISE No. 66. Feeding Laying Hens. Using the ra-

tions mixed above, allow one or more flocks of layers to be

fed the same for a given tune (three months). It is best to

feed a small flock owned by the school. If not possible a

student's flock will answer. The class can visit same occa-

sionally and reports can be given. Complete records of

amount and cost of feed consumed should be kept. The

daily egg production and the selling price of eggs should be

recorded. After the period is over or at the end of each week
or month, the class can figure out the profit above feed

consumed and other facts of interest to poultry keepers.

THOUGHT QUESTIONS
1. What are the two definite objects in view when feeding for egg

production?
2. What is meant by feeding for maintenance?
3. Give the average composition of the bird's body.
4. For which purpose does the bird use the feed consumed, mainten-

ance or production?
5. Give the average composition of the egg.
6. Why is egg production a drain on vitality?
7. Give figures showing the record of Belle of Jersey's production.
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8. In what way can this production of Belle of Jersey be handed down
to her progeny?

9. Enumerate the principles involved in feeding for egg production.
10. How does the feeding practice affect health?

11. What is the most important feed nutrient in feeding for eggs?
12. What are the ways in which plenty of water can be supplied?
13. What should be the proportion of the grain to mash feed?

14. What are the advantages of sour skim milk as a feed for eggs?
15. Enumerate the advantages of dry mash feeding.
16. Discuss the need of ash in the laying rations.

17. What definite object does grit perform?
18. Outline a complete method of feeding for egg production.
19. Give the composition of a complete dry mash suitable for feeding

for egg production.
20. Give a grain ration suitable to supplement the dry mash. Both

morning and night.
21. How does the morning grain feed differ from that given at night?
22. Is there a best ration for all conditions?
23. Give the composition of any rations which you know of which are

giving success.
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FEEDING FOR FLESH

FEEDING for flesh means getting the birds ready for

market. They must be plump all over, that is, well covered

with flesh, which should consist of both lean meat and fat

(Fig. 146). Get them into the best condition for cooking
and eating. Fat is especially desirable in birds, since it

permits them to be thoroughly cooked without becoming
excessively dry. Many kinds of birds are used for food, and
there are various methods of conditioning them for market.

In this chapter we shall discuss in a general way a few of the

prevailing customs.

THREE CLASSES OF BIRDS TO BE FED

All poultry conditioned for market can be grouped into

one of three classes: broilers, roasting chickens, and fowls.

Broilers constitute a rather large class, and are birds specially

prepared for broiling. They are usually small, being sold

when from 10 to 15 weeks old. Cockerels are largely dis-

posed of in this way; sometimes pullets, also, but rarely,

as they are in too great demand for laying. The object in

getting broilers ready for market is to bring them quickly
to marketable size, since every week they are kept adds to

the cost of production, and increased cost reduces the profits.

Roasting chickens include cockerels which are approach-

ing maturity, capons, and sometimes pullets (Fig. 147).

The, object in getting roasting chickens into condition is to

have them of large size, yet with tender meat. " Fowls" is

a trade name applied to old hens, which, when they have

passed their usefulness for egg production, are disposed of

for meat. Fowls constitute the poorest quality of poultry
263
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meat, but are in considerable demand by people in moderate
circumstances. They are chiefly used for fricassees, or for

meat pies. Each of the above mentioned group of birds

requires a different mode of feeding and different handling.

FIG. 146. Two pairs of broilers. Those on the left are plump, full breastedand properly finished. Those on the right have not been properly fed and are thinand narrow breasted. A plump carcass is necessary if the bird is to be the best for

FIG. 147. A flock of roaster chickens about ready for market.
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PRINCIPLES INVOLVED IN FEEDING FOR FLESH

Feeding for flesh, as the term implies, is essentially a

fattening process. There are a few definite principles which,
if followed, will put considerable fat on the birds hi a short

tune.

Restriction of Exercise. The first principle in feeding for

flesh is to keep the birds,somewhat closely confined either

in special coops or small yards. This confinement prevents

them from roaming, hence less feed is required for heat and

energy. At the same tune more of the feed they consume is

stored up in their bodies as a reserve feed supply, and this

reserve takes the form of fatty tissue.

Rations Should Be Rich in Carbohydrates and Fat.

Carbohydrates and fat are the two feed nutrients especially

utilized in the formation of surplus body fat. Hence rations

for fattening should be rather rich in carbohydrates and fat,

as compared with nitrogenous feed elements; that is, the

rations should be wide.

Plenty of Protein Needed. In fattening birds, it is not

only desirable that they should put on fat in order to be in

the best condition, but they must be plump, and the whole

body well covered with flesh or lean meat. Protein is neces-

sary to form this flesh; hence the fattening ration should

contain some nutritious and easily digested form of nitrogen-

ous material. Meat scrap and granulated bone are usually

the best.

Moist Feeding. Fattening by means of well moistened

feed has become very popular. First, because no excessive

exercise on the part of the birds is necessary to consume it.

Second, the birds relish it and usually eat more if a ration

is served in this way. Third, a moist ration is more easily

digested because in a fine and soluble condition.

Plenty of Grit. Plenty of sharp grit hastens the grinding

of the feed material, and also grinds it finer, which makes
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it much more easily digested. Birds confined to a small

coop or yard are often deprived of all natural sources of

grit, and it must then be provided in the fattening ration.

Maintenance of a Good Appetite. If the birds are to be

made to grow fast, they must keep up a good appetite.

Too much feed will often result in getting them off their

feed, and birds once off their feed while in the fattening

yard rarely make any satisfactory gain. The best way to

insure a good appetite is to allow them to become hungry
and anxious for feed for a short time before each feeding.

These are the fundamental principles in feeding for increase

in weight, and they should be borne in mind and carried

out during all fattening processes.

METHODS OF FATTENING

Three methods are commonly employed in fattening

poultry: the flock method, crate fattening, and cramming.

They will now be briefly discussed.

Pen or Flock Fattening. Flock fattening is a term used

to describe the fattening of a large number of birds for fleshy

growth, usually in the finishing of broilers and fowls, and

with very little labor. The birds are kept in large flocks,

in small yards, and exercise restricted (Fig. 148). They are

thus easily confined and fed, and they grow and put on flesh

rapidly. Fowls are usually fit for market without any fat-

tening process. If not, they can be fattened for about two

weeks, the whole flock being restricted to a small area. Two
rations are generally used in feeding flocks for fleshy growth,
one a mash ration, which can be fed either wet or dry. Whole
or cracked corn is usually combined with the mash, since

corn, either whole or cracked, constitutes the main grain

feed. This grain is especially high in carbohydrates, and

valuable for that reason.

Finishing Ration for Broilers. Often it is desirable to

finish young chicks for two or three weeks before killing and
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marketing them as broilers, and this should be done right in

the brooder pens where they were reared. The object is to
make them a little plumper and heavier in a short tune, and
the following ration is excellent for this purpose. It should be
mixed with skim milk and fed in a crumbly state, not sloppy.

FIG. 148. Broilers being finished on a commercial scale. The birds are confined to
these small yards and fed the rations here recommended.

Broiler Mash
Kind of Feed Amount

Corn meal 25 pounds
Ground oats 25 pounds
Beef scrap 15 pounds
Granulated bone 10 pounds
Wheat middlings 25 pounds

Total 100 pounds

Moisten with skim milk and feed in a trough. Be sure

the feeding troughs are kept clean, and that the mash is
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not mixed too wet or sloppy. Supplement this with a ration

of equal parts cracked corn and wheat.

Rations for Fattening Fowls. Fowls can very easily and

quickly be fattened if kept in close yards in flocks from 10

to 25. They should be given a cracked grain ration of equal

parts of whole corn and wheat, three times a day. This can

be scattered over the bare ground, where they will eat it

up quickly. Broilers and fowls should not be especially

fed for more than two weeks, as they will reach their maxi-

mum weight in about 12 to 14 days, and after this will

FIG. 149. Cockerels being fattened in a homemade fattening crate. The
trough along the front is for the feeding of very moist mashes. No water is given
during the feeding period.

begin to lose. Special care must be exercised to keep the

yards in clean and sanitary condition.

Crate fattening (Fig. 149) is a mode of bringing roast-

ing chickens into prime condition for market. The cus-

tom is to confine the birds in specially constructed coops
or crates, which are light, portable, and easily cleaned. The
standard fattening crate is about eighteen by twenty-four
inches square, and fourteen inches high, and will hold from

four to six chickens. These crates usually have movable

floors to facilitate cleaning. The bird in poor condition

will gain much more rapidly in weight than the one which
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was vigorous when put in the crate. The ration most used

is a mash, fed moist in a trough. There are usually three

or four feedings a day, according to the appetite of the birds;

as a rule the rations contain a good deal of corn meal, oats,

and meat. The birds should not be kept in the crate longer

than three weeks. They will obtain their maximum weight
hi from eighteen to twenty-one days, and after this tune are

apt to lose slightly, owing to the close confinement and want
of appetite.

Crate Fattening Ration. The following ration has given
wonderful results hi crate fattening. It should be mixed

as moist as possible with skim milk; if none of this is at hand,
water will answer the same purpose. It is best fed in pans
or water-tight troughs. No water should be given to the

birds during the fattening or finishing period, as the mash is

moist enough to supply all that is necessary.

Fattening Mash
Kinds of Feed Amount

Corn meal 40 pounds
Wheat middlings 20 pounds
Ground oats. . . : 20 pounds
Beef scrap 20 pounds

Total 100 pounds

Where wet mashes are given, clean feeding is most essen-

tial. What remains in the feeding vessel is apt to become

sour, and affect the digestive system unfavorably.

No mash should be left in the troughs between feeding

times. When the birds are not eating it is well to darken

the room to keep them quiet.

Cramming. Cramming, as the term implies, is forced or

artificial feeding. Feed is forced into the birds' crop either

by hand or by a specially constructed apparatus. Cramming
is not much practised in the United States, but has met
with marked success in England.
The ration recommended for crate fattening can also be

used for cramming. All success in artificial feeding depends
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upon the experience and judgment of the feeder. The
birds can be easily injured. It is also easy to get them off

their feed by lack of judgment as to the amount of feed

given them. The most practical method of putting an aver-

age flock into good condition is by pen or flock feeding. If

this does not produce enough flesh, they can be finished off

for two or three weeks in the crate.

Commercial Fattening. Some of the best poultry raised

in America are fattened for market in the large fattening

establishments of the Central West. The birds are low-

grade stock picked up on farms, especially in the South,

and shipped by the carload to fattening establishments.

Two or three weeks of forced feeding put the majority of

them into prime condition. When fat enough they are

dressed and shipped by cold storage to the centers of con-

sumption, New York City and Philadelphia being the

heaviest receiving points. The poultryman with only a

few birds to sell will find it to his advantage to fatten them

up. Plump birds are in greater demand, and bring a higher

price, and have a finer flavor, than poor ones, to say nothing
of their appearance.

LABORATORY EXERCISE

EXERCISE No. 67. A Comparison of Flock and Crate Fat-

tening. Secure ten nearly mature cockerels. Divide them
into two flocks. Allow one flock considerable yard room.

Confine the other flock in a very small area. A box or crate

will suffice. Feed both flocks according to the method sug-

gested for crate fattening. Weigh the flocks at the beginning
of the feeding period and each day for four weeks. Deter-

mine the efficiency of close confinement vs. some range.

At what time was the greatest gain in weight made? Keep
a record of the feed consumed and determine the efficiency

of the fattening process. Poor birds will show a greater

gain than fat ones.
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THOUGHT QUESTIONS

1. What is meant by feeding for flesh?

2. Why is considerable fat desired on market poultry?
3. Into what three classes may all birds which are being fed for market

be placed?
4. Discuss the broiler group.
5. What is included in the group called roasting chickens?
6. What is meant by the trade name "fowls"?
7. Enumerate the principles involved when feeding for flesh growth.
8. Why is it necessary to restrict exercise?

9. Why should a flesh producing ration be relatively high hi carbo-

hydrates and fat?

10. What forms of concentrated protein feed can best be used in feed-

ing for flesh?

11. Why is a moist mash more fattening than a dry mash?
12. Why is plenty of grit especially necessary in feeding for flesh?

13. Are birds which are being forced apt to get off their feed or lose

their appetite?
14. What three methods of fattening are in use?

15. Define the meaning of the term "pen or flock fattening."
16. What methods of feeding are usually followed in flock fattening?
17. Give a good broiler finishing ration.

18. Discuss the fattening of fowls.

19. What is crate fattening?
20. Give in detail a good crate fattening ration.

21. What is meant by the process of cramming?
22. Tell what you know about commercial fattening on a large scale.



PART V

POULTRY PRODUCTS

CHAPTER XXVII

VARIETY OF PRODUCTS

POULTRY keeping affords a variety of products, the num-
ber being probably greater than in any other branch of agri-

culture. These products may be of two kinds: Perishable

and partially perishable. Dressed poultry is of a highly per-

ishable nature and must be shipped well iced or in cold

storage. Eggs and live birds are less perishable in nature,

and can be shipped considerable distance without material

injury, which can not be said of milk and butter, the most

important of dairy products. The demand for poultry

products is constantly increasing, especially for table eggs
and dressed poultry. This growing demand is probably due

to the increasingly high price of beef and pork; hence eggs
are more and more used to take the place of meat.

Utility and Fancy Products. We frequently hear the

terms "utility" and "
fancy" applied to poultry. The term

"
utility" means poultry bred exclusively for food. "Fancy

"

means birds sold either for breeding purposes or for fancy
feathers. To-day there is much closer co-operation between

these two lines of poultry production than ever before, while

there is also a growing demand for birds with high utility

value. Utility, in this sense, means the ability to yield a

product which is in steady demand for consumption as human
food. The poultry keeper more and more appreciates the

fact, that to be profitable, his flock must yield utility products
as well as be valuable for exhibition. More attention is now
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being paid to pure bred poultry; therefore, it is to be hoped
that all true utility poultrymen will aim to have their birds

well bred, vigorous, and of a standard type.

POULTRY PRODUCTS

All poultry products yielded by the average flock, which

can be sold to bring in revenue, can be grouped into three

general classes. First, products sold for food; second, prod-

ucts for breeding purposes or the reproduction of other

birds; third, miscellaneous products, commonly called by-

products. In the following discussion poultry products will

be divided into these three groups, and briefly discussed.

FOOD PRODUCTS

Poultry products which can be used for food are of two

varieties, eggs and meat.

Table Eggs. Table eggs constitute the bulk of all poultry

products, being produced by every flock in America. The

profits resulting therefrom depend upon the outlay necessary
to secure the products. There is a great demand for table

eggs, especially in large cities, and

they must T)e of uniform quality,

as regards freshness. Some highly

specialized markets demand eggs

which are uniform as to shell,

while retail markets call especi-

ally for eggs uniform in shape,

size, and general appearance (Fig. FlG . iso.-Tabie eggs of

1 ^C\} Fcro-Q TV> in Homanrl of Quality packed in cartons. This
10U;. .ftggS are in demand at method of packing is especially

all <5Pfl<5rm5- in thf winter TOO adapted to a retail trade or where
dll beabOUb, in me Winter We the eggs are sold direct to the

find the biggest demand in cities,
consumer -

in summer at seashore and other summer resorts. The
demand is so constant that it does not materially affect

their cost, the supply being the factor which controls

the price. During the months when hens produce but few
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eggs, the price is high. In summer and even more so in the

early spring when hens are producing heavily, eggs are

cheap. Prices vary continually during the year, ranging
from twenty-three to sixty cents. In wholesale markets, an

average price of from thirty to thirty-five cents per dozen

should be realized.

Eggs are divided into three classes, fresh, held, and storage.

Fresh eggs are those which have been carefully handled,

and are shipped immediately after laying to the point of

distribution. Held eggs are those which have been held by
the farmer or poultryman for some time after being laid.

The incentive for holding them is the belief that prices will

go up, and that more money can be gotten for them. Held

eggs are usually of inferior quality, and the air cell is apt to

be large, due to evaporation. They do not bring as high a

market price as fresh eggs. Storage eggs are those which

have been in cold storage, the temperature being kept at a

low point by artificial refrigeration. Such eggs, if properly

packed, and not kept longer than six to eight months, are

good when taken out. It costs on an average from six to

sixteen cents to produce one dozen eggs. This varies, of

course, considerably, with seasons, being high in winter, and

low in summer. It also varies with the breed kept, and the

age of the layers. Pullets produce eggs more cheaply than

hens. Leghorns produce more cheaply than heavier breeds.

The amount of production will vary with season and breed.

Different flocks of hens may average from 120 to 150 eggs,

but in order to attain this average hens must be good layers

in cold, winter weather. The profit to be realized from com-

mercial egg production varies somewhat with the breed and

size of the flock kept. Birds in good health, producing the

amount specified, should yield a profit of from $1.00 to $2.50

per year. Commercial egg production is a profitable branch

of poultry keeping, but more attention might be paid to

this source of income with the average flock.
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Market Poultry. Poultry designed for the table may be

classified into three groups: Broilers, roasting chickens, and

fowls. The demand for these three different classes depends

largely upon the means of the customer. In buying broilers

and roasters, quality is what the high prices are paid for.

With fowls, quantity is the object desired by the consumer,

hence lower prices prevail.

Broilers. Broilers are young chickens that are usually

sold when from ten to fifteen weeks old. To bring the best

prices, they must have been quickly grown and must be

FIG. 151. White Leghorn broilers plucked and ready for delivery. These birds are

twelve weeks old, weigh about two pounds each, and are called medium broilers.

plump (Fig. 151). Three types are called for by the trade:

Small, medium, and large. Small broilers weigh about one

and one-half pounds, and large ones sometimes two and one-

half pounds apiece. Broilers, especially the small type, are

frequently sold by the pair. They are demanded by high-

class hotels and restaurants, and by well-to-do families.

There is not much meat on them, but they are considered

rather a delicacy.

There are two seasons for broilers: First, the special or

artificial season, which is during the winter and early spring.
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The poultryman must prepare in advance for this trade.

He must hatch the chicks in the fall and winter, and have

them ready for market in January, February, and March.

The natural season for broilers comes in the months of May,
June, and July, when the surplus cockerels which result

from the hatching of pullets for layers, reach the broiler age.

Most of the broilers sold are raised as a side line to egg

production. There are a few special broiler farms about the

country, but, as a rule, they are not financially a success.

It costs from twenty to thirty cents to produce a broiler;

this includes the egg and the feed. Prices vary considerably

during the special broiler season in the winter, and there is

a noticeable drop in price about the first of June, when the

natural supply floods the market. The largest profits are

realized from broilers if they can be made marketable before

the natural supply reaches the market.

Roasting Chickens. The term "
roasting chickens" ap-

plies both to pullets and cockerels sold for roasting, and

usually marketed when from eight to ten months old. The
idea is to market them just before they reach maturity.

There are two market types, the small and large roaster.

The small roaster ranges in weight from four to five pounds,
the large from six to eight (Fig. 152). The natural roasting

season is in the fall and winter, and the heaviest demand

usually comes in the holiday seasons of Thanksgiving and

Christmas. Roasters bring a price of from twenty-four to

thirty cents a pound, and they can be made very profitable

if grown on free range.

There are three types of roasting chickens ; Cockerels, pul-

lets, and capons. Cockerels are generally produced as a by-

product to egg farming, and are marketed for roasting during

August, September, and October. In a few sections they are

produced purposely to cater to the roasting trade, and then

they undergo a fattening process to put them in prime con-

dition for market. Pullets are rarely sold for roasters except
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when bred on special roaster farms, to be sold as roasters to

the large fattening establishments in the central part of the

country. The highest priced roasting chicken is known as

the milk and corn fed pullet, a plump but immature bird,

which, by'a special method of fattening, is put into prime
condition for eating. Capons possess many advantages over

the cockerel. They can be produced much more cheaply;

they grow to a larger size, the quality of the meat is much

better, and they bring a higher price (Fig. 153). The

price for a cockerel roaster averages about 26 cents, and for

a capon roaster about 34 cents. The demand is steady and

FIG. 152. Six small roasters, weighing four pounds each. Note the plumpness,
which is necessary if they are to be in demand for eating.

constantly increasing, and the tune is coming when a poultry-

man, to realize the largest profits from his male birds, must

resort to caponizing.

Fowls. Fowls are old hens. They are usually marketed

after their pullet or second year in the laying pen; but they

bring a fair price in the market at any season of the year.

They are especially hi demand in the large markets in the

late summer and early fall, and the immense Jewish trade

materially affects prices during the Jewish holidays. Fowls

are often bought and sold alive, but market poultry will

usually bring the highest prices when shipped dressed.
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-th th
153

,;~^
Barred Plymouth Rock cockerel and capon. The capon is shownwith the neck, wing and thigh feathers unplucked. This capon weighs one poundmore than the cockerel at the same age. The capon makes the best market poultry.
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PRODUCTION OF POULTRY FOR BREEDING PURPOSES OR
REPRODUCTION

Eggs and birds sold for breeding bring relatively higher

pricesthanwhen sold for food. Abnormally high prices are not

always certain, and prevail for only exceedingly good birds.

The aim of the poultry keeper should be to combine in his birds

both good breeding qualities and points of utility. In addi-

tion to the products mentioned above considerable revenue

can be brought in by the sale of hatching eggs, of baby chicks,

of males and females for breeding, and of pullets for laying.

Hatching Eggs. During the months of March, April, and

May, the demand for utility hatching eggs is very good.

Prices range from $5.00 to $10.00 per 100. Much higher

prices are received for eggs in small quantity if produced

by hens of exceptionally fine quality. The possibilities in

selling hatching eggs are great, especially on a commercial

egg farm. Good birds can be kept, and properly mated.

All eggs from such hens that are sold for hatching bring about

double the price they would if sold for food, and this increased

revenue is all profit.

Baby Chicks. There is a great demand for baby chicks,

and it reaches its height in April, May, and June. The

chicks are hatched in large numbers at commercial plants, and

shipped immediately after hatching. If properly packed they

can be sent considerable distances without injury. Baby
chicks of good quality stock usually bring from $10.00 to

$20.00 dollars per 100. The profits of the baby chick business

are excellent, if one has good facilities for hatching them.

Birds for Breeding. Strong and vigorous adult birds for

breeding can usually be disposed of in large numbers during

the winter and early spring, and bring a good price; this

ranges from $3.00 to $10.00 apiece. They often bring more

than this, but in order to do so must be- of exceptionally fine

quality (Fig. 154). The selling of breeding birds can not be

developed to any great extent on commercial poultry farms.
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Pullets for Layers. The demand for pullets, fully grown,

to be used in the laying flock is usually greatest in August
and September, and prices range from $1.00 to $2.00 apiece.

Such birds can be grown at a cost of from 60 to 85 cents;

if free range is available, they will net the poultryman
considerable profit.

FIG. 154. An ideal bird to be used or sold for breeding. Note especially the full

breast and signs of high vitality.

BY=PRODUCTS

There are two by-products of the poultry yard that are

worthy of care. These are feathers and poultry manure.

The feathers are considered quite a marketable product, if

many birds are dressed, as they can be sold for 20 to 40 cents

a pound. If not produced in large enough quantities for

market they can be utilized in making pillows, etc., at home.

When the feathers are to be saved the birds should be plucked

dry, the feathers then spread out and thoroughly aired

before they are bagged up.
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Poultry manure for fertilizing purposes should be kept in

a dry place, and well mixed with gypsum or dry loam. A
flock of 100 birds will produce in a year between 500 and 600

pounds (Fig. 155). The product is highly fertile, and well

adapted for use hi the home garden. If there is considerable

quantity, it can be sold for from $3.00 to $4.00 a ton.

LABORATORY EXERCISES

EXERCISE No. 68. Fresh and Held Eggs. Take one dozen

fresh eggs and place on a shelf in the schoolroom and leave

there for five or six weeks. At the expiration of this time

FIG. 155. The amount of droppings voided by one hen in a year. The average
is estimated at from fifty to sixty pounds, only a small portion of which can be
collected and saved.

secure one dozen strictly fresh eggs. Compare the held and
fresh eggs as regards the following points : Flavor, raw and

cooked, size of air cell, shell lustre, hardness or toughness of

yolk sac when the egg is broken and allowed to run into a

dish. Why is the air cell larger in the held egg?

EXERCISE No. 69. Weight of Eggs. Have the pupils

bring to class a dozen eggs each from as many flocks as pos-

sible. Weigh each dozen eggs and have determined the

average weight per egg. If eggs can be secured from different

breeds the comparison will be all the more interesting.
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EXERCISE No. 70. Weight of Broilers. Weigh a number

of chickens about ten to sixteen weeks of age. Determine

the different classes into which they would fall if shipped to

market at that time. Examine the condition of plumpness
and compactness. Do these factors appear to be one of

breed, or care and feeding, or both?

EXERCISE No. 71. Curing Feathers. When birds are

plucked as called for in a later exercise on killing and pick-

ing, save the feathers, being careful to keep them clean.

Dry and cure them as described. When cured a pillow or

other useful article may be made for the schoolroom. Weigh
the feathers before and after curing. Determine the weight

of feathers obtained from each bird.

THOUGHT QUESTIONS

1. How does the variety of poultry products compare with those
from other lines of agriculture?

2. Poultry raising may be for what two general purposes ?

3. What about the demand for poultry products?
4. What is meant by utility and fancy poultry products?
5. Which type of product is of most importance?
6. Into what three groups can all marketable poultry products be

divided?
7. Discuss fully table eggs as a poultry product.
8. What profit can usually be realized from egg production?
9. Discuss broilers as a marketable product.

10. What about market prices and profit from broilers?

11. Enumerate the important facts which treat of roasting chickens as
a marketable product.

12. Enumerate the different poultry products which are sometimes sold
for breeding or propagating purposes.

13. When is the natural demand for eggs for hatching?
14. What prices are generally received for hatching eggs?
15. What are the possibilities in producing baby chicks for sale as such?
16. Discuss the production and sale of breeding birds.

17. What prices can usually be obtained from the sale of mature pullets
for laying?

18. What prices should be received for feathers?
19. How should feathers be prepared for market?
20. What method should be followed in order to properly preserve the

poultry droppings?

Reference. United States Farmers' Bulletin 452, Capons and
Caponizing.
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PREPARATION OF POULTRY PRODUCTS
THE demand for certain poultry products varies in differ-

ent sections, and in different seasons. The market calls

for certain distinct features. It should be the aim of the

poultry keeper to study the markets, and cater to the specific

demand for products. It is an interesting fact that in Boston

end throughout New England the markets demand and pay
a premium for brown-shelled eggs. The New York markets

demand and pay a premium for white-shelled eggs. In

Philadelphia and its vicinity there is no discrimination as

to shell. The preparation necessary to make any poultry

product meet the demand costs but little, while the increase

in selling prices is often quite material. So the poultry

keeper, whether he has a small or large amount of poultry

produce, ought to take pride in making it look neat and

attractive.

SPECIAL PREPARATION OF POULTRY AND EGGS FOR
MARKET

In this chapter we will discuss some of the details which

need careful attention when preparing poultry products for

market.

Eggs. Eggs shipped to market should always be of good

quality and strictly fresh. No male birds should ever be

permitted with the laying flocks at any time except the

breeding season in the spring. If this precaution is taken

the eggs will be infertile, and these are much better than

fertile eggs. They never develop into chicks. They keep

longer in cold storage, do not show blood rings, and are

superior from every point of view. The nests for laying hens

should be kept clean, and provided with plenty of fresh

litter. If eggs are laid in dirty, filthy nests some of the
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filth is apt to make them deteriorate in quality, because the

filth may get inside through the pores of the shells (Fig. 156).

Eggs for food should be collected regularly, and at least

once a day. They should never be taken from stolen nests

or the incubator, for such eggs are usually of poor quality,

FIG. 156. Undesirable types of eggs for market. The lower egg is clean and
normal as to size and shape. The others are dirty, thin-shelled, or cracked. Such
eggs should be kept at home.

and may contain blood spots. In collecting eggs, be careful

not to break the shell. A crack in the shell will allow the

contents to leak out, run over other eggs, and spoil their

appearance. After collection the eggs should be sorted and

packed immediately. First, grade them according to the

color of the shell, packing and shipping white- and brown-
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shelled eggs separately, particularly if the market pays a pre-

mium for one color over the other. To a certain extent, eggs
should also be graded according to their size, putting in one

box only eggs as nearly as possible of a uniform size. Ex-

ceptionally large or exceptionally small eggs should be kept
for home use. If the market is high grade, it may be well

to candle the eggs to make sure that none have blood spots.

Blood spots may form in strictly fresh eggs, owing to injury

of the oviduct during the formation of the egg. Pack the

eggs in strong, durable cartons to avoid breakage. In packing

FIG. 157. FIG. 158.

FIG. 157. A crate used in the shipping of live poultry to market.
FIG. 158. A crate used to ship exhibition or breeding birds.

cases or crates of eggs, the top and bottom should be padded
with excelsior or paper to keep the eggs from sudden jars

and breaking. For retail or any other high class trade it

may pay the poultryman to grade the eggs carefully and pack
them in one-dozen boxes, these boxes being carefully labelled

and sealed. Put up in this way eggs bring from three to

six cents more per dozen than wholesale quotations.
Live Poultry. When poultry is shipped alive it may be

of two kinds. First, poultry shipped to commission mer-

chants, ultimately reaching the butcher (Fig. 157). Second,

breeding males and females which are sold and must be
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shipped alive. Market poultry is shipped in small crates

of about three by four feet, very lightly constructed and

slatted. Crates for shipping exhibition birds are much
heavier and more durable, the sides being usually solid,

and the top slatted (Fig. 158). Solid sides protect birds

from drafts, and also from any injury which might occur

if they were allowed to stick their heads out of the crate.

All live poultry should be shipped by express, and deliv-

ered to the express company at such a time that they
can start on their journey immediately after packing.

They should be provided with water and feed. Poultry

shipped alive bring a smaller price per pound, but it is

often the best way in which to dispose of fowls and poor

quality birds.

Dressed Poultry. The fattening of poultry has been pre-

viously discussed. The preparation of dressed poultry for

market consists of three distinct operations; killing, picking

and packing. Birds may be killed in one of two ways. The

first, and probably the most common, is beheading, or cutting

off the head, as is done on farms and by inexperienced

poultry keepers. Grasp the bird firmly by the feet and wings,

being sure to hold it firmly to prevent fluttering. Place

the head on a chopping block, and sever it from the body

by one blow with a sharp axe or hatchet (Fig. 159). The
bird should be held firmly for two or three minutes until

bleeding and fluttering have ceased.

The second method of killing is called sticking. This

consists in severing with a sharp knife, the large artery in

the back of the mouth (Fig. 160). This method is common in

killing poultry for market. The bird is suspended by the

feet, the head being on a line with the waist of the killer.

The head is grasped in the left hand, and the knife in the

right. With the point of the knife an incision is made at

the back of the mouth on the left side. This severs the large

artery and, if the head is held down, bleeding will be profuse.
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The process is then completed by inserting the knife through
the slit in the top of the mouth until it hits the brain. This

punctures the lower part of the brain, and makes the bird

lose control of its muscles. The feathers can then be plucked

FIG. 159. Beheading a chicken. The method of killing usually employed on farms
and with small poultry flocks.

more easily. Sticking is by far the best method of killing

a bird for market. If the bird is for the home table, be-

heading is just as satisfactory.

Picking is the process of removing the plumage from the
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FIG. 160. The leading operations in sticking and dry picking a bird for market.
A, The bird suspended by the feet. The head should be on a line with the killer's

waist. B, The operator severing the artery at the back of the mouth with a sharp
knife. C, Immediately after sticking, the feathers are plucked quickly and carefully.
D, The bird completely picked and ready for chilling in cold water.
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bird. Two methods prevail, known as dry picking and wet

picking. In dry picking the birds are plucked immediately
after killing, and if properly bled the plumage can be plucked
before the animal heat has left the body. Dry picking is

not used extensively except where the birds are prepared
for market. The method is to suspend the birds by the

feet, and then remove the feathers quickly by a downward
motion of the hand, grasping the feathers by the thumb and

forefinger, and pulling in the direction opposite to that in

which they grew. In certain parts of the birds the skin is

very tender and the feathers large, and here one must be

careful not to tear the skin. These spots are usually plucked
first while the feathers pull easy. Among the tender places

which might be mentioned are the sides of the breast, the

inner joint of the wing, the thighs, and the neck.

The second method of picking is commonly called scalding.

Immediately after the bird is killed immerse it in water,

heated to just below the boiling point. Dip it in the water

two or three tunes so that it is thoroughly saturated, clear

to the skin. The hot water makes the feathers come out

easily. As soon as the bird is scalded the feathers are rapidly

plucked, pulling out a good many at a time. Scalding is

usually done when birds are beheaded, and is a very satis-

factory way of picking for home use. But scalding poultry

for market is not a good practice; it spoils the appearance
of the carcass, and prevents it from keeping well. Scalded

poultry, too, does not bring as high a price as the dry picked,

even though of the same quality.

After the birds have been picked they should be immedi-

ately immersed in cool water and left an hour or more (Fig.

161). This takes the animal heat out of the body, and makes

them plump. When taken out of the water, wash the

feet and shanks to remove any dirt, and -the head and mouth

parts to free them from any blood stains. Poultry can be

shipped to market in boxes or barrels, but in either case
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should be packed in ice. The best way is to pack the birds

very tight, layer upon layer, with a considerable quantity
of cracked ice placed between each layer. The amount of

ice used will depend upon the season. Birds are usually

packed on the side, as this makes them fit into the receptacle
more closely and neatly. When shipped long distances they
are usually dry packed, and shipped in cold storage or re-

frigerator cars. Dressed poul-

try shipped only short dis-

tances to market should

always be sent by express.

Hatching Eggs. The great

essential in the hatching egg
is high fertility; this means

good, vigorous germs which

will hatch into strong chicks.

In shipping eggs for hatching

the poultryman should aim

to give satisfaction. Eggs
must be what they are repre-

sentedtobe. Hatching eggs

should alwayg be selected

with special regard to uniformity in shape, size and color.

Only those with uniformly hard and smooth shells should

be sold, and they should be very carefully packed. In small

quantities they can be wrapped in excelsior, and shipped in

corrugated pasteboard boxes with separate compartments

(Fig. 1 62) . Large quantitiesmay be wrapped in excelsior and

packed in large, thirty-dozen cases. Hatching eggs are often

shipped in market baskets, the eggs being packed in paste-

board fillers, and the entire basket lined with excelsior. It

should be plainly labelled so as to receive careful handling.

All eggs for hatching should be shipped by express.

Baby Chicks. The trade in baby chicks has developed a

special container in which to ship them, and the best time

one hour immediately after picking.
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to ship them is immediately after they are taken from the

incubator. At this age they have still within their bodies

the absorbed yolk, which will supply them with food for

a considerable time. If they are allowed to remain in the

incubator or brooder for two or three days, and are then

shipped, there is apt to be a heavy mortality. Corrugated

pasteboard boxes, especially for shipping chicks, can be

procured. They are divided into two small compartments

Fia. 162. Fifteen hatching eggs packed in a corrugated pasteboard box for

shipment by parcels post. Note how each egg is wrapped in felt and then inserted
in a separate compartment protected by many layers of packing material.

and are well ventilated. In these 25 to 100 chicks can be

safely shipped. Baby chicks should always be plainly

labelled, so as to insure careful handling and quick delivery.

In conclusion, it may be said that two principles are fun-

damental, and should be borne in mind when preparing

poultry for the trade. The first of these is that quality

means higher prices, the satisfaction of customers, and busi-

ness in the future. The second is that the poultry keeper

should try in every way possible to meet the market demand
for the particular product which he has for sale (Fig. 163).
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LABORATORY EXERCISES

EXERCISE No. 72. Grading and Packing Market Eggs.

Have each member of the class bring to school fresh eggs in

any number desired. Secure one or more shipping crates,

depending upon the number of eggs to be brought. Go over

the eggs carefully before the class, grade them according to

instructions in the text. Candle them, letting each student

handle his own eggs before the candle. The room may be

QUALITY
I-LITTLE-BROTHERS-POULTRY-FARI

QUALITY

FIG. 163. A neat trade mark for the young poultryman to use on his best products,
which he sells retail. This will advertise his flock and bring him customers.

darkened for this work, in which case the whole class can take

part. Use the same candle used for testing incubator eggs.

After grading, pack the eggs for shipment and ship to some
wholesale market. When the returns are received, the amount
can be divided pro rata among the pupils bringing eggs.

Oftentimes an exercise of this kind will lead to some sort of

co-operative marketing in the community. The school can

often take a leading part in such efforts.

EXERCISE No. 73. Sticking and Dry Picking. Demon-
strate to the class the proper method to bleed, stick, and dry
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pick poultry. One or possibly a number of birds can be used.

If the teacher is not qualified to do this work, a capable and

willing person in the community can usually be secured. A
bird may be scalded and picked at the same time to show the

difference in appearance after picking..

EXERCISE No. 74. Shipping Packages. A small amount
of effort will be required to secure a considerable assortment

of boxes and crates such as are in common use in shipping

poultry and eggs. A postal card to manufacturers stating

object and asking for samples will bring all that is needed.

The addresses can be secured from any poultry paper. Such

a collection can be made the nucleus of a poultry exhibit or

permanent museum. If room is available a special room or

part of a room can be set aside for such a purpose. A few

tables and shelves will meet the needs of the occasion.

THOUGHT QUESTIONS
1. What two factors affect the demand for poultry products?
2. How do the Boston, New York, and Philadelphia markets differ

in their demand for eggs with different colored shells?

3. What is the first requirement in eggs for eating?
4. Why are infertile eggs superior to fertile ones?
5. Will dirty nests affect the eggs laid in them?
6. Discuss the grading and packing of table eggs for shipment.
7. What two kinds of live poultry are shipped to market?
8. Enumerate some precautions which it is necessary to follow when

shipping poultry alive.

9. What are the three operations which are necessary to prepare
dressed poultry for market?

10. What are two common ways of killing poultry?
11. Describe the operation of sticking.
12. What are the two common methods of picking which usually prevail?
13. Describe in detail the process of dry picking.
14. When are birds generally scalded?
15. Describe the method of plumping.
16. How are dressed poultry generally packed for shipment?
17. What is the essential requirement of all eggs for hatching?
18. How are hatching eggs best packed for shipment?
19. Discuss the trade in baby chicks.
20. What are the two controlling factors regulating the marketing of

poultry products?

Reference. United States Farmers' Bulletin 182, Poultry as Food.



CHAPTER XXIX

DISTRIBUTION OF POULTRY PRODUCTS

THE profitable distribution of agricultural products calls

for considerable business ability, and the distribution of

poultry demands exceptional ability. The poultry keeper
is a partner in a rather complex business enterprise. The
three persons concerned in this enterprise are the producer,

the distributor and the consumer, and success can be attained

only by the most hearty co-operation of these three groups
of people. The consumer creates the demand; the producer
must meet this demand if he is to dispose of his products.

The obligations of each of these three groups of persons to

each other is very definite. The producer binds himself to

furnish products of good quality, pledging his word to the

consumer that he will provide him with a wholesome, nutri-

tious food. The contract of the middleman, or distributor,

is that he will so receive, care for, and distribute the farm

products that the consumer will have an abundant supply.

The middleman is under obligation to make this distribu-

tion as promised, and it is also his duty to take care of the

product and preserve its good quality during the stages of

distribution. The consumer demands a good product, and

if he receives it in good condition it becomes his business to

take care of it. This is especially true of eggs and milk,

which often deteriorate seriously by being allowed to stand

in warm rooms after reaching the consumer. In the last

chapter we said a great deal about the producer and the

methods of securing products of high quality. The next few

paragraphs will deal with distribution.

Kinds of Markets. There are two distinct kinds of

markets, known as retail and wholesale, and differing quite
294
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materially from each other. The retail poultry market

might be defined as follows: The distribution of goods

through retail channels means the selling of poultry products
in rather small amounts by the producer direct to the con-

sumer. Here the middleman or distributor is not a factor.

The distribution of poultry products through wholesale

channels means the shipping of large quantities of poultry
and eggs to commission merchants or agents. These middle-

men, or agents, dispose of the goods for a commission.

Products sold at wholesale are usually shipped hi large

quantities to the large centers of population.

Retail Markets. Retail markets, as a rule, are supplied

by the small producer, especially when a good market is

near at hand . Such amarket is

very profitable, if the product
is of fine quality. Two distinct

methods prevail in private or

retail trade. First, the prod-
uce is prepared for the cus-

tomer by the producer himself.

If eggs, they are carefully

graded at home. If market

poultry, it is usually dressed,

drawn and delivered ready for

cooking. In the second place,

the producer himself usually

delivers the product direct to

the corisumer. The advan-

tages of retail trade might
Ko ormrnora+orl aoD6 enumerated as

"Firsjt thp nrnrlnpf i<3Tirbl, Liie prouUCT, 1

f\f oiir-.i/-i. /^iir.li-1-rr -rtrV. 14- offers great opportunities to the boy or
Ot Superior quality When it

girl wishing to keep a few birds which

reaches the consumer's hands,

delivery upon short notice being a decided advantage of

local markets (Fig. 164). The short haul, or short time

FlG. 164. This young man is start-
'

ing out to deliver eggs and poultry pro-
du

.
ce
,d by his own flock to near-by

neighbors and customers. Such a route
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necessary for delivery, prevents any deterioration, and to the

consumer it means an ever-ready supply. The prices received

by the producer are much higher than when products are

sold at wholesale, but the cost of getting the products to

market is much greater. One disadvantage of the local

distribution of poultry and eggs is the excessive amount of

labor required.

Wholesale Markets. On large poultry farms where great

quantities of poultry and eggs must be disposed of, the

products are generally shipped to wholesale markets, and

this is the best course if there are no markets near the point

of production.

Much of the poultry and eggs shipped to the thickly popu-
lated cities along the Atlantic Coast come to the consumer

from the middle West, through wholesale channels, and in

cold storage cars. Where large quantities of fresh eggs and

poultry are shipped to wholesale markets from near-by

points, they are usually disposed of immediately, without

being put in storage. These are the best products that the

markets afford, and they bring the highest prices. As a rule,

the commission merchant grades all products which pass

through his hands; he invariably grades his eggs. All eggs
handled by commission merchants in New York City are

candled before they are sold. The advantage of a wholesale

market is that it enables one to dispose of an exceedingly

large stock. The bulk of goods sold at wholesale is inferior

in quality to that sold at retail. There is sometimes con-

siderable loss in eggs sold at wholesale, owing to negligence
or mismanagement on the part of the producer. Eggs are

often held too long before the time of shipping; and when

produced from small flocks and sent to large cities, they

usually pass through four or five handlings, which makes
them deteriorate. For example, eggs produced by small

flocks on small farms in the central part of the United States,

go through the following hands before they reach the con-
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sumer: The poultryman sells them to egg collectors. The
collector may or may not sell them to small country stores.

The country stores sell them to the agents of commission

merchants who travel about through small towns gathering

eggs for carload shipments. The car is loaded and shipped

to New York, or other points, by fast freight. These cars

are kept at a low temperature by artificial refrigeration, or

by ice. On reaching New York the commission merchant

grades them carefully, and sells them to a jobber. The jobber

FIG. 165. A standard, thirty-dozen egg case used for the shipping of eggs to whole-
sale markets. These cases are light but very durable.

in turn sells them to retail stores. The retail stores distribute

them to the consumer. Of course, this long-drawn-out mode
of distribution means a loss in quality and higher prices to

the consumer (Fig. 165).

How to Improve Market Conditions. A great deal has

been said concerning the improvement of market conditions.

The small poultry producer should try to develop a local

trade. Where a number of small producers live within a

certain radius of a market, they can co-operate and sell their

eggs together. The larger quantity will make the price



298 POULTRY PRODUCTS

more uniform, and secure recognition from the purchaser.

A very good way to dispose of eggs is to ship them to retail

stores, which pay a good price for them; this method elimi-

nates one or two handlings. The appointment of special

agents to distribute eggs or to act as selling agent is possible

if several who produce a moderate amount of poultry can

co-operate. These agents may sometimes be friends or rela-

tives. One or more cases of eggs, shipped each week to an

agent of this kind in the city, can usually be disposed of with-

out any trouble, at a good figure (Fig. 166). In an effort to

market eggs more systematically, egg circles have been

established in Canada and in the central part of the United

States. The method of operating these egg circles is simple.

Fifteen to twenty farmers band together, and elect one of

their members collector. He collects the eggs from each mem-

ber, grades, packs, and ships them. For this work he receives

a compensation, based on the number of dozen he handles.

More recently, attempts to improve market conditions have

resulted in the establishment of co-operative market asso-

ciations. These are rather large undertakings, and to be suc-

cessful, require the co-operation of many big poultry farms.

The only way in which the small poultryman can benefit

from them is for him to join one after it is well established.

Shipping Methods. Poultry and eggs, being more or

less perishable, should be shipped with all dispatch, and, as

a rule, express is the most profitable mode of shipping.

Where products are shipped to great distances, and cold

storage methods must be depended upon, fast freight is the

best. Where eggs are to be shipped only a short distance,

and there is regular freight service, this is cheaper. The

trolley express, running as it does, through rural and semi-

rural communities, is often used by the poultryman for

short haul distribution. The automobile also can be profit-

ably utilized to develop a retail trade, for the small auto

truck can cover a good many miles, and it brings the producer



DISTRIBUTION OF POULTRY PRODUCTS 299

nearer to the city and to the seashore resorts. Small quanti-

ties can often be sent by messenger or friends.

In conclusion, the producer must realize that he is only

one of the parties to a contract; that is, he must first raise

FIG. 166. Small quantities of eggs can be shipped once a week to special
customers in a carrier of this type with no breakage and at small expense. Such a

carrier can also be used to deliver eggs on the retail route.

good products^ and then, if he wishes 'to reap the largest

profits, he must market them hi the easiest, quickest, most

inexpensive, and efficient way.
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LABORATORY EXERCISES

EXERCISE No. 75. A Study of Markets and Prices.

Secure regularly a copy of an agricultural paper or journal

which gives market quotations for poultry products. Have
the class tabulate each week the prevailing prices at the

leading markets for the different classes of poultry products.

Such a table if studied carefully will point out many inter-

esting facts as regards demand and supply, seasonable

variations, and prices.

EXERCISE No. 76. Marketing Trip. A trip to some local

market or receiving station where much poultry are handled

will be of considerable interest to the class. The co-operation

of the one in charge will result in much valuable information

being divulged which will clear up many of the little-under-

stood phases of the central wholesale market scheme.

Methods of handling and the distribution of eggs should be

especially studied.

THOUGHT QUESTIONS
1. Explain the business partnership which is present in the distribution

of poultry products.
2. Enumerate the two distinct kinds of markets.
3. Retail markets are best used by what type of producer?
4. Discuss prices and cost of marketing to retail trade.

5. What two distinct types of retail marketing are common?
6. What are the possibilities of the wholesale trade?
7. Outline the course which western eggs take in reaching eastern

markets.
8. How can small producers co-operate to get better marketing condi-

tions?

9. What method is used in establishing and operating egg circles?

10. What are the possibilities of co-operative marketing associations?

11. Discuss the express as a means of shipping poultry products.
12. When may freight be used for shipping poultry products?
13. What are the possibilities of the auto truck?
14. What fact must the producer realize in order to secure the most

for his products?
15. What method of marketing poultry products is in general use in

your section?

References. United States Farmers' Bulletins: 62, Marketing Farm
Produce; 375, Care of Food in the Home; 594, Shipping Eggs by
Parcels Post.



PART VI

HEALTH, DISEASE AND ENEMIES

CHAPTER XXX

SANITATION

IN the rearing of all animals, good health is the first

requisite for proper development, and it is particularly true

of poultry. If we would ward off disease, and bring the

birds to the highest state of productivity, we must first of

all provide them with suitable environment and then make

every effort to keep their surroundings clean and sanitary.

Cleanliness is the arch enemy of disease, hence we must

leave no spot where disease germs can breed and be a menace

to health. Let the watchword of the poultryman be "clean

and sanitary environment."

SANITARY MANAGEMENT

Cleanliness in every branch of the work must be the rule.

The poultryman should first try to secure strong, healthy
birds. The second requisite is to have clean houses for the

birds. The third is to keep the yards and ranges sweet and
clean. A fourth is the providing of clean, wholesome feed.

Proper attention to these four requisites constitutes sanitary

management, and will help to keep the birds healthy.

Healthy Birds. Two other things tend to promote good
health in the birds. The first is the natural bodily strength
which is commonly called vigor, and is an inheritance from

strong, healthy parent stock in the breeding pen. Birds of

vigorous constitutions are better able to resist disease. The
second thing is to keep the birds from contracting disease.

Common diseases, like roup and canker, if once allowed a

301
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foothold in the flock, will cause production almost entirely

to cease. The prevalence of any disease in the flock will

so reduce the vitality and vigor of the birds and usually

so impair their productive powers that they will never be

profitable as layers. Some diseases are inherited from

parents; white diarrhoea is a good example of this. If chicks

are hatched from eggs laid by hens with this disease, the

infection is sure to be transmitted. Healthy birds, free

from disease, are the first requisite if we desire perfectly

sanitary conditions in the poultry flock.

Clean Homes. The poultry house is the home of the

birds, and special pains should be taken to make it as com-

fortable as possible to live in. In the summer the birds are

out of doors most of the time, and the house is not then so

easily contaminated, but can be kept clean a longer time

without special effort on the part of the poultryman. In

winter the birds, as a rule, are closely confined, rarely get-

ting out of doors, and all of the droppings accumulate in

the litter or elsewhere in the interior of the house. The
number of birds per square foot of floor space will materially
affect conditions. Generally speaking, from five to six

square feet of floor space is an ample allowance. When birds

are kept at the rate of three square feet per bird, the necessity
of sanitary precaution is just redoubled. Three steps are

necessary to keep the poultry house clean; to take proper
care of the droppings, to keep the litter in good condition,
and to give the house a thorough cleaning whenever it is

needed.

Care of the Droppings. Every poultry house should have,
under the perches, a dropping board or specially constructed

pit. If a pit is used, moss or some other material must be

put within it to absorb the moisture from the droppings,
but the dropping board is better, being more sanitary.

Finely ground gypsum or sifted coal ashes make a good
absorbent if spread over the board to a depth of one-fourth
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or one-half of an inch. Either of these will destroy offensive

odors and also absorb moisture. Whatever the type of drop-

ping board the droppings must be frequently removed. The
rule is to remove them daily, but on some commercial plants

twice a week is considered often enough (Fig. 167). They
must be removed whenever they become offensive. The
bad odor is due to lack of

material which will absorb

the moisture. Whenremoved
from the poultry house, drop-

pings should be stored in

sheds or barrels with water-

proof covers (Fig. 168) . Prop-

erly taken care of, they make
a valuable fertilizer.

Care of the Litter. The
litter in the poultry houses

serves as a carpet, and its

condition materially affects

the welfare of the birds.

The litter should be from

six to eight inches deep,

rather coarse, and dry, and

it must be kept clean. Old

litter should be removed and

replaced with new whenever

it becomes finely ground, or full of droppings. A good plan is

to begin in the fall after a general cleaning, and scatter three

or four inches of fresh, coarse litter on the floor (Fig. 169).

Frequently add more, until it is from six to eight inches deep.

When the litter becomes finely ground, the coarse material can

be pushed back, and the fine swept up and removed. Damp,
duty litter is very detrimental to the health of the birds.

General Cleaning. The poultry house should be thor-

oughly cleaned at least twice a year, preferably in the spring

FIG. 167. Removing the droppings in
order to keep the house clean and sweet.
A hoe and pan is the best equipment to
use for the purpose.
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and fall. The first thing to do is to remove all fixtures, and

put them out where they will get the sun and air. Next
remove all the litter and accessories from the interior of

the house. The glass windows should be washed clean, and
the muslin one beaten with a light stick to remove all dust.

The walls, ceiling, and floor should be swept clean, after

which the whole interior of the house should be sprayed
with a disinfectant. A good formula for this purpose is the

New Jersey Disinfecting solution, which is composed of

five quarts of rock lime, slaked to about the consistency of

FIG. 168. The manure collected from the poultry house should be carefully
preserved to be used as a fertilizer. A, Barrels with covers made from barrel staves
will be excellent if the supply is not too large. B, Where many birds are kept it is

the best practice to have a specially constructed shed or small house in which to
store the droppings until time to use them in the spring.

cream, to which is added one quart of kerosene, and one

pint of any good coal tar preparation. The whole mixture

should be agitated thoroughly to reduce it to an emulsion,
after which it can be applied to the interior of the house by
using a force pump with a spray nozzle. This constitutes very
quick and thorough disinfection. By using a common spray,
this method accomplishes the following results: It puts on a

thick, well distributed coat of whitewash. The kerosene rids

the house of all vermin. The disinfectant kills any disease

germs lurking within, and also acts as a deodorant (Fig. 170).
After disinfection, all fixtures should be brought in and at-
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tached to their proper places, the floor provided with litter,

and the house is ready for the birds. If a house is cleaned

while the birds are using it, spray it early in the morning
so that it will be thoroughly dry before they go to perch
at night. The window should be kept clean and the muslin

shade well dusted.

Clean and Sanitary Yards. Poultry yards are easily con-

taminated, especially if the house is not built on a proper

FIG. 169. Fio. 170.

FIG. 169. Carrying fresh clean litter to his flock in order to make their house
more sanitary and healthy and also to provide a place for them to take exercise.

FIG. 170. Spraying the interior of the house with a complete disinfecting solu-

tion. The solution is placed in a pail and the pump throws the solution in the form
of a mist over walls and all fixtures.

slant, or the yards are not on fairly sloping land. The drain-

age should flow away from the house, the soil be porous and

open. The condition of the yards will depend largely upon
their size. If the birds have considerable free range, the

area is generally pretty clean. Intensive yards are usually

small, with a large number of birds running on them. They

quickly become contaminated and special efforts must be

made to keep them clean. With large free runs, the only

precaution necessary is to plow an acre around the poultry
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house, especially in the front of it. This should be limed

before plowing, and then seeded at least once a year. In-

tensive yards should be limed, plowed, and seeded three or

four times a year. Conditions are much improved by covering
the runs in the winter with a green cover crop. A suitable

crop rotation is outlined in Chapter XXIII.

Clean Feed. The feeding of clean, wholesome feed is

the first step in hygienic management. Moldy or diseased

grain should never be given. Such feed may be cheap, but

it is not economical. The feed provided, especially meat

scrap, should be free from anything poisonous. Feeds of

high quality are really the most economical, but less atten-

tion should be given to cheapness, and more to efficiency.

Sloppy feeds and wet mashes are unwholesome. If used,

special care must be exercised to keep the troughs and vessels

clean. In feeding milk to poultry the same precaution must

be taken. Sour milk is a good feed, but if it stands too long
in the pans it becomes unwholesome. When grain is fed

to the birds, do not allow it to accumulate in the litter, to

be soiled and wasted. The supply should be only what is

needed. Grain or mash left in the yards will only become

moldy or sour, and be injurious to the birds.

The providing of fresh, clean water is very important.
Water vessels should be rinsed out frequently, and washed

with a disinfectant at least once a month.

The poultry keeper should have all of the tools and equip-
ment necessary to properly clean the poultry plant. For

even a small flock of birds, he needs a garden hoe, a stiff

broom, a rake, a three-tined pitchfork, and a small spray

pump. When not in use, they should be cleaned and care-

fully put away until wanted again.

LABORATORY EXERCISES

EXERCISE No. 77. Cleaning the Poultry House. Allow
the class to perform all of the operations described as essen-
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tials in the renovation and cleaning of the poultry house. If

possible the school poultry house should be the one cleaned.

If not, the house of some student living nearby can be used.

EXERCISE No. 78. Mixing a Disinfecting Solution. Secure

the materials necessary to prepare theNewJersey Disinfecting

Solution. Prepare thesame according to instructionsand after

the poultry house is cleaned, apply the solution thoroughly

with a pump. If same is not available, a brush will answer.

EXERCISE No. 79. Cleansing thePoultry Yard. Find a bare,

dirty, foul poultry yard on some of the pupil's home farms.

Lime the soil, have the yard plowed and harrow in a thick

seeding of oats. Such work as this about the community
not only acts as instruction to the pupils taking the poultry

course, but it also acts as an object lesson to the whole com-

munity and makes the school a center of agricultural interest.

THOUGHT QUESTIONS
1. What is the first requisite in the management of all animals?
2. What is the most important factor in management towards keeping

the flock healthy?
3. Enumerate four factors which must be attended to in order to insure

clean management.
4. Name two things which will insure healthy birds.

5. Why is vigor important?
6. Discuss the keeping of birds free from disease.

7. How does the number of birds kept in a given house affect the condi-

tion of their environment?
8. Discuss in detail the proper care of the droppings.
9. What is the object of litter in the poultry house?

10. How would you describe litter which was in ideal condition for the

health of the birds?
11. How often is it necessary to make a general cleaning of the ulterior

of the poultry house?
12. Give the composition and method of applying the New Jersey

Disinfecting Solution.
13. Enumerate the different operations which are necessary to perform

in making a general cleaning of the house.
14. Describe the location of the ideal poultry yard.
15. How should a poultry yard be managed to keep it sweet and clean?

16. What conditions of feed should be avoided in a clean feeding practice?
17. What is the effect of moldy or sour feeds?
18. How should the water vessels be cared for to induce cleanliness?

19. What small tools are necessary to properly care for a small flock

of poultry?



CHAPTER XXXI

COMMON POULTRY DISEASES

POULTRY are attacked by various diseases, several of

which are highly contagious. Some affect individuals only,

and are not readily transmitted from one member of the

flock to another. The majority are caused by unsuitable

environment. Disease can, in large measure, be prevented

by careful attention to two factors: First, by securing

healthy birds of strong vitality, which offer considerable

resistance to disease. Second, by giving them suitable

environment. Vigorous birds in sanitary quarters are almost

immune to any kind of infection.

There is always danger of disease appearing, but a careful

lookout for symptoms will usually check it before it has

made much headway. At the first signs of disease all of

the birds should be carefully inspected to determine how

prevalent it is; and if at all dangerous, and there is a possi-

bility of its spreading, all of the birds affected should be

isolated (Fig. 171). The poultryman may not know the

character or nature of the disease, but he can study it by

isolating the birds, and comparing their symptoms with

descriptions found in a good text-book on the subject. When
he is sure of the nature of the malady, he should take immedi-

ate steps to prevent its further spread by instituting curative

treatment. The medicinal treatment of poultry is generally

very expensive, and unsatisfactory. It is much better to

create conditions in which disease germs will not develop
than to attempt to cure disease due to unhealthful conditions.

The object of this chapter is to deal, in a very elementary

way, with a few of the common and simple diseases of poultry,

and the student should supplement this by referring to a

comprehensive text-book on the subject.
308
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CLASSIFICATIONS OF DISEASES

Common poultry diseases are of two distinct kinds,

those which respond to flock treatment, and those which

may be treated individually. By far the greater number of

diseases which attack birds fall into the former group. A
recognition of the cause of the trouble, and stringent meas-

ures to stamp it out are the only sure preventives.

FIG. 171. A oop or fresh-air hospi
birds from the rest of

Flock Diseases. Flock diseases are those which can be

treated by administering remedies to all of the birds in a

flock. They are of two kinds, but the most common are

those caused by improper feeding. In the same class may be

grouped those due to damp or poorly ventilated houses.

Roup and canker are familiar types of disease due to im-

proper environment. In the various diseases caused by
germs, infection is often from outside sources. Here there is

little danger, if proper precautions are taken to keep up the

strength of the home flock.
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DESCRIPTION OF SOME COMMON DISEASES OF POULTRY

Following this are a few of the ordinary poultry diseases.

The amateur poultryman should understand their nature

and be familiar with their appearance. He should also know
how to prevent and cure them.

Roup, Chicken Pox, and Canker. These three terms are

used to describe a common disease of the skin, which attacks

the mucous membrane of the mouth and nose, and the skin

of the face and comb. In whichever form it appears, it is

probably due to the same organism. Chicken pox first

manifests itself by the formation of little vesicles, or pocks
on the skin around the face, and also on the comb and wattles.

Sometimes they form on the eyelids, which become so swollen

that the eye is entirely closed. The effect of the disease is

to lower the bird's vitality, and decrease its productiveness.

If the infection is severe, it may permanently injure the

bird, affecting particularly the eyelid. The organism which

causes the trouble is a small parasite which, when it begins

to develop, multiplies very rapidly. Chicken pox is especi-

ally prevalent during wet, damp weather in early spring,

and the best preventative is to keep the birds dry, their

houses well ventilated, and to look after their health in every

other respect. If only a few sores appear, they can be treated

individually by washing them with a two or three per cent

solution of carbolic acid. The scab or crust, which forms on

the surface of the sore, should be removed, so that the dis-

infectant may penetrate into the roots of the pock. If the

whole flock is affected, a common mode of treatment is to

disinfect the air above the perches when they go to roost at

night by spraying with a two per cent solution of carbolic

acid or any other good disinfectant. This purifying of the

atmosphere will prevent the multiplication of germs in the

affected parts, and at least tend to check the spread of the

disease. If taken in time, and properly handled, chicken

pox is easily cured.
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Roup is an infectious disease, which generally attacks the

mucous membrane lining the nose, and the orbit of the eye.

The affected parts become red, and, as the disease develops,

are distended, owing to the formation of pus. When the

disease is fully developed in the orbit, the pus pushes the

eye forward, and makes it bulge. Birds of poor vitality

are especially liable to roup in the winter and spring, damp
weather and poorly ventilated houses leading to its develop-

ment. Roup is transmitted from bird to bird largely through

the drinking water. The germs from the affected birds

drop into the water, and thus get on the body of well birds

that come to drink from the same vessels. The best mode
of prevention is to put hi the drinking water a small amount

of copper sulfate, potassium permanganate, or kerosene

to kill the germs. Birds attacked with roup should be

isolated, and the affected parts of the body thoroughly

washed with a five per cent solution of creolin or peroxide

of hydrogen. Roup may be cured; but it is dangerous

to put birds back into the laying pens before they have

entirely recovered.

Canker is somewhat similar to roup in its appearance

and is believed to be caused by the same organisms. Yel-

lowish-white spots appear on the inside of the mouth and

throat. Close inspection shows that they are formed of a

hard, cheesy material. Its effect on the birds is almost wholly

to suspend production, and greatly to lower the vitality.

It is caused by keeping the birds in damp, poorly ventilated

quarters in which the germs rapidly multiply. Canker may
be treated by scraping off the white deposit, and washing

the parts with a 50 to 100 per cent solution of creolin or

hydrogen peroxide. Observation shows, however, that

relief is rarely permanent. When such birds are treated,

and put back into the laying flock, there is danger of carrying

the infection over from one season to another. Roup and

canker are usually found closely associated one with another.
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If not given ideal environment, late hatched or low vitality

pullets are apt to be more or less affected.

Liver Affections. Liver affections, as the name implies,

covers a number of abnormal conditions of the liver. Cases

often appear where the liver is much enlarged. Others

where it becomes hard, and still others where it is spotted,

and apparently attacked by some disease germ. Most of

these abnormalities of the liver are due to faulty feeding.

Excessive amounts of fat or of carbohydrates in the feed

with limited exercise will produce enlargement of the liver.

It affects the birds in various ways, but the most common

symptom is listlessness, or stupor, the comb loses its bright

red color, and takes on a yellow tinge, the head and eyes

lose their brightness, and become dull and yellowish. If

the conditions are not remedied, many of the birds may die.

When birds show symptoms similar to these outlined, it is

well to scrutinize the feeding methods. If the liver dis-

orders are caused by improper feeding, many of the flock

will show the same symptoms. Corn and other starchy
feeds should be cut down, and the bird affected compelled
to take more exercise. They should be given plenty of green
succulent material, and considerable meat.

Indigestion and Diarrhoea. Indigestion is found quite

frequently in flocks which are forced, especially if they are

fed large wet mashes. Advanced cases have profuse diarrhoea

and whenever this is observed, the ration should be studied

and the fault corrected. Plentiful exercise will do more to

cure the condition than anything else. Small amounts of

Epsom salts in the drinking water will cleanse the gut
and hasten recovery.

Prolapsus. Prolapsus is very common in poultry in the

spring of the year. It is caused by heavy egg production.

In this condition some part of the reproductive organs is

extruded from the body. The best treatment is to reduce

the meat scrap in the ration, and get the birds out on ex-
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tended range. If not checked, it leads to cannibalism. The
birds get the odor of, and a taste for blood, and are apt to

kill each other, in considerable numbers. It is more common
with the Leghorns than with any other breed.

Bumble Foot. Birds are often noticed to walk lame.

Upon close examination, one or both feet will be found to

be swollen, and a corn or other growth developing on the

sole of the foot. The condition is due to the perches being
too high, which compels the birds to jump a considerable

distance to reach the floor. The hard growth can be cut

out with a hard knife, the wound washed with a solution of

creolin, and the pus or core removed. The foot should then

be thoroughly disinfected, and the bird put in a clean cage
until the wound heals.

Frozen Combs. In passing, it may be well to mention

the possibility of frozen combs and their effect upon the

health and productivity of the birds. During long spells

of damp weather in the late winter, the freezing of combs,

especially with the male birds, is common. It is sure to

lower the vitality and stamina of the birds, and means low

fertility in hatching eggs. Frozen combs also mean weak

germs, and even if the eggs are incubated, there are many
deaths in the shell. The combs or face parts of females

are rarely frozen. Dry cold is not dangerous; but if a damp,
humid atmosphere is followed by a drop to low temperature,
the birds must be specially protected by closing the muslin

curtain, or shade, in the front of the house, yet giving them

plenty of ventilation to carry off the moisture exhaled by
them at night. Frozen combs should be immediately bathed

with cold water, until all of the frost is out, and they have

returned to their normal appearance. They should be

anointed with carbolated vaseline twice daily until the scab

is entirely healed. Males whose combs or wattles have been

frozen should never be used for breeding, until at least four

weeks after they return to normal condition (Fig. 172).
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Infectious Diseases. There are two diseases which it is

well to mention since they are very highly contagious and
if they attack a flock of poultry they will carry off many
birds, and cause the total failure of the enterprise. These
diseases are tuberculosis and fowl cholera. Tuberculosis

is caused by the bacillus tuberculosis, the same organism
which produces the disease in cattle and other animals.

The disease affects the lungs, liver, and intestines. Birds

are especially prone to tuberculosis, if large flocks are crowded

into stuffy quarters. Fresh air and sunlight are the best

FIG. 172. When a male bird's comb is severely frozen the points will usually
be killed and will later drop off. The points marked A are those which are frequently-
lost by freezing.

preventives. The disease causes rapid loss of flesh, and
all birds whose breasts look thin and emaciated should be

examined after death for sore spots on the lungs, white

spots on the liver and small nodules on the outside of the

liver. If any of these symptoms are found, it is absolutely
certain that the bird is suffering foom tuberculosis, and all

birds affected should be culled out, killed, and their carcasses

burned. It is probably wise to sacrifice the entire flock

and start again. Before beginning again, the entire area

where the birds have run should be thoroughly disinfected,
and any faults in the construction of the houses corrected.
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Cholera is the most to be dreaded of all poultry diseases.

In its action, it is quite similar to human cholera, and its

spread through a flock is most rapid. It affects chiefly the

alimentary tract, particularly the intestines. The most

common symptoms are a quiet listlessness, and the inclina-

tion of the birds to go off into corners by themselves. They

appear to lose the use of their legs, the comb and head parts

become purplish in color, and in advanced stages, there is

a profuse greenish diarrhoea. Birds affected rarely live more

than three days from the tune they show the first symptoms.
These two diseases, though not especially common, call for

more than passing mention, because their prevalence in a

flock will ruin the possibilities of any poultry farm. Let it

here be emphasized that to have healthy birds, we must

give them clean quarters and keep up their vitality.

LABORATORY EXERCISES

EXERCISE No. 80. Chicken Pox, Roup, and Canker. Try
and secure in the community cases of these three conditions

so that they may be presented to the class during the lesson.

By having the actual disease before them the appearance

and place of infection may be readily appreciated and similar

cases which they may have at home may be determined.

Each pupil may relate experiences which he has had at

home with such forms of disease. If several cases appear,

a visit from the teacher or the entire class may be of benefit

in checking the trouble by recommending preventive

measures.

EXERCISE No. 81. Potassium Permanganate Solution.

Prepare a stock or saturated solution of potassium perman-

ganate. This is done by placing about a quart of water in a

glass or china dish (not a metal or galvanized pail). Place

hi this enough of the crystals of potassium permanganate so

that they will not all dissolve. After they have stood for

some time the solution should be poured into a glass bottle
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which can be tightly corked. Each day when the drinking
vessel is filled with fresh water, a small amount of the solu-

tion should be poured into same until the water is colored

light blue.

EXERCISE No. 82. Diagnosis. Whenever a bird dies

from among the school flock or from one of the pupil's flocks

it may be brought to school and opened, and the trouble

located. Such study of the internal structure of birds will

result in a closer interest and a better understanding of the

organs even if the exact disease can not in all cases be

determined.

THOUGHT QUESTIONS

1. What is the cause of most of the common poultry diseases?
2. Attention to what two factors will largely result in the elimination

of most of the common diseases?
3. As soon as signs of disease are noted what should the poultry keeper

immediately do?
4. Is doctoring poultry generally satisfactory?
5. Into what two groups can all common poultry diseases be divided?
6. Diseases which can be treated as a flock can be divided into what

two groups according to causes?
7. Describe the appearance of chicken pox.
8. What is the effect of chicken pox upon the health of the bird affected?
9. How can chicken pox be treated?

10. Discuss the appearance of roup.
11. Outline a method of treating birds affected with roup.
12. Where is canker located?
13. How can canker best be treated?
14. Describe the appearance of the liver when diseased.
15. What are some of the common causes of liver troubles?
16. What are the common causes of indigestion and diarrhoea?
17. What may prolapsus lead to?
18. How can cannibalism be checked?
19. How would you treat a bird affected with bumble foot?
20. What conditions make possible frozen combs?
21. What is the effect of frozen combs on the vitality of the bird so

affected?
22. Describe the appearance of a bird affected with tuberculosis.
23. How would you know that a bird was affected with fowl cholera?

References. United States Farmers' Bulletins: 473, Tuberculosis;
530, Important Poultry Diseases.



CHAPTER XXXII

PARASITES AND ENEMIES OF POULTRY
ANIMALS which live on other animals and obtain their nour-

ishment from them are called parasites. Many small animals

live on birds. These poultry parasites may be grouped
hi two different classes, internal and external. Internal

parasites are those which infest the intestinal tract. External

parasites consist of lice and many other minute animals

which inhabit the skin and feathers of the bird. Their

effect is very detrimental; if present in large numbers, the

vitality of the birds is lowered, and they generally become

unproductive. Therefore, if the poultry flock is to yield a

profit, the birds must be protected from the ravages of these

little parasites.

INTERNAL PARASITES

Internal parasites are more rarely found hi the average
flock than external, and are less dangerous. Internal para-
sites are commonly called intestinal worms; they are of two

FIG. 173. The round worm; an internal parasite of fowls.

kinds, round and tape worms. The round worm is white,

about one and one-half inches in length, and of quite small

diameter (Fig. 173). The tape worm is often two or three feet

in length. The presence of either of these parasites will

usually retard both growth and egg production, as the para-
317
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sites take their nourishment from the feed which the bird

eats. They also attach themselves to the walls of the intes-

tines, and suck nourishment from the blood and the digested

feed material. Every precaution should be taken to keep

a flock free from these parasites, for if once present, they

are apt to spread until all of the birds are affected. Birds

which die should be cut open, and the intestinal tract ex-

amined to see if there are any worms. If present, steps should

immediately be taken to rid the whole flock of them. The

best way is to give the birds a purgative, such as Epsom
salts or castor oil, withholding feed from them until two or

three doses of the medicine have been given, when the worms

will usually be discharged.

EXTERNAL PARASITES

The most common group of animals which feed on live

birds are the external parasites. These live wholly on the

outside of the body. Some get their nourishment by sucking

the blood, others feed on the skin or the quills of the feathers,

others consume the waste products thrown off from the body.
These are most numerous in warm weather, and multiply

very rapidly in unsanitary quarters. There are four common

types of external parasites with which every poultry keeper
should be familiar: lice, red mites, depluming mites, and

scaly leg mites.

Body lice (Fig. 174) are numerous on all full grown

poultry. They are yellow in color, and about the size of the

head of a pin, most of them are long and slender. In adult

birds body lice are usually found in the fluff and the hind

part of the body, especially about the vent and sometimes

under the wings. They subsist on the skin, particularly

the scales of dead skin which peel off. Body lice stay on the

birds all the time, never leaving the body, and their presence
is very irritating. There are three methods for getting rid

of them. The first and simplest is to provide a dust box
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in the poultry house (see Chapter XVIII, page 195). If this

box is kept full of dry powdered dirt, the birds will largely

rid themselves of lice. When very
numerous and the birds do not seem

to get rid of them by dusting in sand

wallows, sprinkle each bird individually

with a good lice powder, dusting it

well into the quill. A good method

is to get a preparation of blue oint-

ment, and rub a little of it into the

fluff at the base of the feathers, and

also thoroughly into the skin. If birds

seem to be a little out of condition

and not doing well, they should be

examined for body lice.

Red mites (Fig. 175) are minute in-

sects. When empty they are of yellow FIG. 174. Enlarged sketch

color, when filled up with blood, bright

red. Red mites migrate during the night, from hiding places

in the house, to the bird's body to

suck its blood, then return to their

cracks and crevices around the

dropping boards, where they re-

main during the day. They sap

the vitality of the birds. Mites

are much easier to kill than lice

because they can be attacked in

their hiding places. A 5 per cent

solution of carbolic acid, or kero-

sene, full strength, if applied di-

Fio. 175. Enlarged sketch of a
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ally kill the mites. If nests and fix-

tures are portable, this will facilitate the extermination of mites.

Depluming Mites. The depluming mite is much more

rare but, when present in large numbers, does considerable
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damage. These mites live on the quills of the feathers, and

are most numerous just at the point where the quills leave

the body. On the birds affected there will be areas where

the feathers are either thin or entirely wanting. Close exami-

nation will reveal that they have not been pulled out, but

broken off, and the edges are frayed. The damage which

these mites do is most detrimental to the appearance of the

birds. The best way to get rid of them is to anoint the

birds affected with carbolated vaseline, especially the parts

where the mites seem to be at work. The vaseline should

contain at least two to three per cent of carbolic acid.

Scaly Leg Mites. The scaly leg mite is one of the

smallest of the true poultry mites. These mites infest the

shanks of the bird, and, as they burrow underneath in their

process of development, they throw out a calcareous sub-

stance, yellowish in color. As they multiply this deposit

rapidly increases, and forms scales which, if allowed to de-

velop, will entirely cover the outside of the leg. The de-

posit is especially harmful because it sometimes makes the

legs misshapen and unsightly. The birds, too, are likely

to become lame and useless. If no steps are taken to kill

them, these mites rapidly multiply. Birds with scaly

legs should have individual treatment. The affected leg

should be soaked in lukewarm water, for five or ten minutes,

until the scales become soft, when the white deposit should

be scraped off with a very dull knife, until the legs bleed

slightly. The shank should then be anointed with carbolated

vaseline. If this is done two or three times, a complete
cure will be effected. In scraping the legs, be careful not

to go so deep as to mar them permanently.

ENEMIES OF POULTRY

The enemies of poultry are many, and include both preda-

tory animals and birds. The following are a few of the most

common ones for which to be on the lookout:
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Rats. Rats abound in old buildings, earth or wooden
floors attracting them, while trash or refuse lying about
forms for them an ideal breeding place. In the spring and
summer they do considerable damage to poultry, by carrying
off young chicks and- growing pullets. A rat does not kill

the chickens for the sake of eating them immediately; but

if a rat once gets into a brooder full of chicks he kills them all

on the spot before he attempts to carry any away. A family
of rats will usually devour considerable poultry feed. Dry
mash hoppers are most attractive to them, but these should

be so constructed that they can be closed at night. It is

much better to build a poultry plant so that there can be

no danger from rats rather than to combat them constantly
with poisons. If all summer poultry houses were elevated

on posts, or on brick or stone piers, an attractive breeding

place for rats would be eliminated. Permanent poultry
houses should be constructed on a concrete foundation with

a concrete floor, which is practically rat proof, and a good

dog trained to catch rats is the best agent to keep them out

of the plant.

Weasels, Minks, and Skunks. Weasels and minks, if

numerous, do considerable damage by carrying off growing,
and even adult birds. The best way to prevent these depre-
dations is to keep the house fairly near the dwelling house,

where they can be frequently seen by the poultry keeper.

Skunks delight in eating eggs. It is very common for them
to break up a hen which has stolen her nest in order to eat

the eggs under her. A gun is the best thing to use to get

rid of minks and weasels. Skunks can be trapped if their

hiding places can be found.

Hawks and Crows. There are two kinds of hawks

chicken hawks and hen hawks. Chicken hawks are small,

and prey upon young chicks, not more than a few months

old. Hen hawks, as the name implies, are much larger, are

vicious by nature, and do not hesitate to carry off and kill
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adult birds. Crows will kill many chicks if they are out on

the range. The best way to get rid of either crows or hawks
is to use a shotgun. Sometimes they can be caught in steel

traps fastened to tall poles in the center of the plant. If a

hawk or crow is killed, it should be hung up somewhere

in the plant, as the sight of a dead bird will drive the others

away.
Theft. Small and large poultry keepers alike are com-

pelled to protect themselves from thieves. There are always

plenty of unscrupulous persons who do not hesitate to steal

poultry. Therefore, fasten the poultry house door securely
with a padlock, and keep a well trained dog to insure pro-

tection.

LABORATORY EXERCISES

EXERCISE No. 83. Secure a few small glass vials about

two inches long and one-half an inch in diameter. Fill these

half full with a fifty per cent alcohol solution. Catch one

or more old hens and search about the body fluff for body
lice. When found they may be placed in the alcohol, a large

number in each bottle. The bottle should be labelled stat-

ing when and where the parasites were secured. Later,
after the alcohol has killed the insects, they may be examined

by the class with the aid of a small lens.

EXERCISE No. 84. A Study of Red Mites. Red mites

may be secured in the same kind of a vial as described in

Exercise No. 83. When searching for the mites the most

likely place to find them is in cracks and crevices under the

perches. Where perches are attached to the wall is the best

place to search. After the specimens for study have been
secured the remaining lot should be covered with kerosene.

In a few hours a return visit will show the mass to be dead,
if the kerosene was thoroughly applied.

EXERCISE No. 85. Treating Scaly Legs. Secure a bird

affected with scaly leg mite. Carefully treat the same as

described in the text. This work will occupy but a few
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minutes during the class hour. It should be done in the

presence of the class so that they may take notes on the

work done and the efficiency of the process.

EXERCISE No. 86. Combating Poultry Enemies. The
class can take part in a general discussion, each one telling

of ways and means used at his own home to protect the

young chicks and older birds from the ravages of the enemies

described in the text. There is rarely a farm which is free

from such animals. .

THOUGHT QUESTIONS
1. What is a parasite?
2. What is the difference between external and internal parasites?
3. What is the effect of parasites upon the health of the flock?
4. What are internal parasites commonly called?

5. Tell what you can about the round worms of poultry.
6. How can worms be eradicated?
7. How do external parasites get their nourishment?
8. Describe the appearance of body lice.

9. How can poultry be kept free from body lice?

10. What is the appearance of red mites?
11. Describe the habits of red mites.

12. How can red mites be successfully combated?
13. How can you tell when the flock is affected by depluming mites?
14. How would you proceed to eradicate depluming mites?
15. What is the appearance of a bird affected with scaly leg mites?
16. Describe the best method of ridding birds of scaly leg mites.
17. What is meant by poultry enemies?
18. What damage do rats do to poultry?
19. How can a poultry plant best be protected from the ravages of rats?
20. Tell what you can about the damage which may be done by weasels,

minks, and skunks.
21. How do hawks and crows destroy poultry?
22. How can you best protect a plant from theft?

References. United States Farmers' Bulletins: 369, How to

Destroy Rats; 444, Remedies and Preventatives against Mosquitoes.



PART VII

MANAGEMENT

CHAPTER XXXIII

THE POULTRY INDUSTRY

POULTRY keeping, as an industry, is one of the greatest

branches of American agriculture, and is recognized as such

by the Federal Government. Every ten years the United

States Census Bureau makes a careful study of poultry

conditions hi the United States. The last census, taken in

1910, shows that there were in the United States 295,000,000

birds, the great majority of which were domestic fowls.

Ducks and geese were also found in considerable numbers.

The value of these birds was about $155,000,000.00, the

average value of a bird being figured at about fifty cents.

On 87 per cent of our farms poultry is raised to some extent.

On comparison with the census of 1900, these figures show

the increase hi poultry is 17 per cent during the last ten

years. The value of the birds is greater, birds bred to-day

being much finer and bringing a higher price than those,

bred years ago. In the year 1909 the United States produced
almost 1,600,000,000 dozens of eggs, which were valued at

$200,000,000.00. This was an increase in the last ten years

of more than ten per cent in the amount of eggs produced,
while the value of the eggs increased more than 100 per

cent. These figures show that poultry products are of great

economic value in providing the American people with food.

They also show that the price paid for poultry products is

rising much more rapidly than the price of feed which pro-

duces the eggs. This is an important point, as it indicates

324



THE POULTRY INDUSTRY 325

richer profits in the business. The great bulk of poultry and

eggs in the United States is produced in the central part

(Fig. 176). The ten leading States, based on the value of the

poultry raised therein, are as follows : Iowa, Missouri, Illinois,

Ohio, New York, Indiana, Pennsylvania, Kansas, Michigan
and Texas. These ten states raise within their borders

nearly 60 per cent of all the poultry in the United States.

FIG. 176. Map of the United States showing the distribution and location of the

leading poultry producing centers.

LEADING CENTERS OF POULTRY PRODUCTION

We have in the United States a number of interesting and

important centers; interesting, because they have made a

specialty of some poultry product of fine quality, and these

products have made the places famous. These points of

special production can be divided into two classes: First,

those devoted to egg production; second, those devoted to

meat production.

Eggs. The ten states previously mentioned constitute

the greatest egg producing section in the world. In these

central states eggs are produced by small flocks on farms.

The birds are often considered merely as a side issue, and are
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neglected (Fig. 177). There is no egg production during the

winter months, but their maximum is obtained during the

months of March, April, and May. Most of the eggs pro-

duced are shipped to the East, especially to New York and

Philadelphia, and go through a good many hands before

reaching the consumer. These eggs are not of as good quality

as those produced near the Eastern markets. Owing to the

low cost of grain, poultry in this section has been made. to

net considerable profit, with but little attention. In the

FIG. 177. In most cases farm flocks are largely cared for by the women of
the family. They are looked upon by the men as side lines, not worth bothering
with. Young folks can, and do in many cases, raise such flocks by careful attention,
from non-producing to very profitable business.

future, however, more systematic and business-like methods
must prevail. The central part of the United States fur-

nishes the great supply of eggs demanded by both Atlantic

and Pacific coasts.

In Sonora County, California, lies an intensive egg pro-

ducing district. It centers around Petaluma, and is com-

monly called the Petaluma district. In this district large

poultry farms are common, the White Leghorn breed pre-

dominating, and the poultry being kept to supply high class

eggs to the Pacific markets. The poultry farmers in this

district are specialists. Most of them do little incubating,



THE POULTRY INDUSTRY 327

but buy baby chicks from special hatching establishments.

Birds are kept hi flocks and given considerable range. The

Petaluma district produces eggs of exceptionally fine quality

which bring a high price.

In Vineland, in southern New Jersey, is another intensive

egg producing plant. Here flocks of from 500 to 1000 birds

are kept, and extremely intensive artificial methods prevail.

Most of the poultrymen do their own hatching and rear-

ing, and care for the chicks themselves. White Leghorns

prevail here as in California. The primary object is to

produce strictly fresh, white eggs for the New York markets.

The Vineland district is known to be one of the most inten-

sive specialty egg producing sections in the United States.

Meat District. The great mass of poultry produced for

food comes as a by-product from general poultry farms.

There are, however, two special districts concerning which

the poultryman should be informed. These are the capon
district of New Jersey, and the roaster district of Massa-

chusetts. Burlington County in New Jersey is primarily

devoted to grain raising. After the gram is harvested, the

birds are allowed to forage in the fields and in this way some

high quality poultry is produced. It finds a ready market

in Philadelphia at phenomenally high prices. The roaster

district hi Massachusetts covers a small area near Hanover;

here are a number of small plants which do nothing but

hatch chickens and rear them to be sold for meat. The

Brahma is the prevailing breed kept. These birds grow to a

great size and are of fine quality at maturity.

Poultry farms in America are of two kinds: First, there

are the intensive small farms, which cover only a small

area, but do a large business; second, and these are many,

the extensive poultry plants, which are scattered over a large

area. Along the Atlantic and Pacific coasts, the intensive

system of poultry keeping is the most common. On cheap

land far from market, the extensive type prevails.
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EXPORTS AND IMPORTS

The United States produces somewhat more poultry and

eggs than it needs for its own use, and this surplus finds its

way into Canada. Owing to the perishable nature of poultry

and eggs, no efforts have been made to export them to Europe
and Asia. So far, the United States has seldom needed to

import poultry products, owing to the abundant supply at

home. But at the present time, the high prices of poultry
'

FIG. 178. A typical Danish poultry house and flock. The houses are usually
built of brick and the women of the family take the most care of the flock. Denmark
is noted for the excellent quality of its poultry products. Co-operative marketing
has been an important factor in the development of the poultry industry in
Denmark.

and eggs and an apparent scarcity at certain seasons have

led to a consideration of the possibility of importing foreign

eggs. Eggs shipped to the United States from Europe arrive

in good condition (Fig. 178). The experiment is being made
of bringing eggs from China, but this meets with opposition,

and it is doubtful if it will succeed. Cold-storage space
on shipboard is very expensive.



THE POULTRY INDUSTRY 329

PRESENT CONDITIONS OF OUR POULTRY INDUSTRY

There are a few interesting facts in connection with the

American poultry industry which should here be mentioned.

The first is that each year more and more attention is being

paid to utility features, and less and less to the so-called pure
exhibition value of birds. Success on a poultry farm depends
on the poultryman's ability to secure a product for human
food.

The second important fact is the development of a so-

called co-operative system along educational and marketing

lines, with the idea of buying cheaper and selling at a higher

price. This also will result in larger profits (Fig. 179).

An increased interest on the part of the public is notice-

able. The population in general has become more interested

in the domestic hen and her possibilities.

Poultry exhibitions of a utilitarian nature are becoming

very common. These include the exhibition of both eggs
and dressed and live poultry. Prizes are offered in accord-

ance with trade standards, not artistic standards. These

exhibitions will have a marked affect upon the successful

development of commercial poultry culture, for they awaken
interest and suggest new methods of management.
The egg laying contest has come to stay. A good type of

this is the Boys' and Girls' Poultry Raising and Egg Laying

Contest, which is being rapidly developed.

On the whole, the poultry industry offers to the boys and

girls of America an exceptional opportunity to study nature

and animal life, and to the farm lad a life work which for

healthfulness, for the pleasure it affords, and for its financial

possibilities has no equal.

LABORATORY EXERCISE

EXERCISE No. 87. Locating the Centers of Poultry Pro-

duction. Secure an outline map of the United States, or

have the class prepare such a map. The former method will



FIG. 179. New Jersey has 35 county and local poultry associations for edu-
cational and co-operative purposes, a total membership of over 4000.
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make the neatest work. From the text have the locations

mentioned filled in with different colored crayons or other

distinctive marks. A key to such a map can be made and

thus the places mentioned as special poultry centers will be

fixed in mind. Such a map will make a fine addition to the

museum.

THOUGHT QUESTIONS

1. How does poultry keeping compare with other branches of general
agriculture?

2. How many birds of our domestic breeds of poultry were there in

the United States in 1910?

3. What was the total value of these birds?

4. What increase does this show over that of 1900?
5. What was the amount and value of eggs produced in the United

States in 1909?
6. In what section of the United States are the great masses of poultry

and eggs produced?
7. Tell what you know about the great egg producing section in central

United States.

8. Describe the intensive egg producing section in Sonora, California.

9. What are the peculiar characteristics of the Vineland District in

Southern Jersey?
10. Why is Burlington County in New Jersey especially suited to the

production of large sized roasting chickens?

11. Tell what you can about the roaster district near Hanover, Massa-
chusetts.

12. Into what two general classes can most poultry farms be grouped?
13. Discuss the exportation and importation of poultry and eggs.
14. Why is more and more attention being paid to the utility possi-

bilities of poultry?
15. Why are poultrymen becoming greatly interested in co-operative

efforts?

16. What is the cause of the general public becoming so seriously
interested in poultry keeping?

17. What are some of the advantages of a poultry exhibition?

18. What is to be the future of the egg laying contests?



CHAPTER XXXIV

THE BUSINESS OF POULTRY FARMING

AGRICULTURE is as much a business as any manufacturing

or trade occupation, and if poultry raising is to succeed,

it should be conducted on the same principles as any other

business enterprise. This means that the poultryman should

always know j ust what his flock is doing. The best results can

be obtained only when records are kept of all individual hens

and of the total produce. These records should show the

actual cost of operation, also the income or money received.

Financial success in poultry keeping depends, not alone on

the abundant production of poultry and eggs, but on the

ability to secure these products at the lowest cost. Once

produced, the profits of the business depend upon the ability

of the poultryman to dispose of his products at the greatest

advance over the cost of production.

RECORDS

The keeping of simple yet accurate accounts is the foun-

dation of business success. Such records should serve as a

guide in future seasons. They indicate to the poultryman in

what ways he was successful and in what unsuccessful.

By carefully referring to his records he can each year im-

prove on the preceding one, and can duplicate the conditions

which proved satisfactory in previous years. The keeping
of records prevents any guesswork. A small diary, with a

page allotted to each day, filled out regularly and carefully,

serves as a complete and interesting record of all operations
on the plant during the time it is kept. Make the records as

simple as possible, and have them handy. A little book of

a size that will fit in the pocket is probably the best for small

flocks. Large sheets and index cards are not necessary unless

332
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many birds are kept. The book should contain the follow-

ing information: Egg yield; this record should be so kept

that it will show at a glance the egg production for every

day in the year, and the number of hens in the flock

! I I I I I I I !

FIG. 180. An egg record for six months

(Fig. 180). There should also be a record of the amount

and cost of feed consumed. It is usually best to keep the

different rations separate, noting down the mash ration as

one and the grain ration as another. This will be simpler
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than to put down every day the amount of each that is fed.

Given the egg yield and the cost of feed consumed, it be-

comes merely a matter of mathematics to figure out the

profit which the birds are bringing in above the feed con-

sumed. A record should also be kept of the cases of sickness

among the birds, and the number of deaths. This, should

not only show the number dead, and the number of birds

that have been sick, but should briefly describe the ailments

with a statement as to the probable cause, and the treatment

given. If any treatment has been especially beneficial, this

should be stated. Hatching should be fully recorded, to-

gether with any methods which gave exceptionally good
results. Whenever eggs have been set, either under a hen

or in an incubator, the poultry keeper should be able to tell

at the finish of the hatch what results he has secured. The

following facts are important: The number of eggs set, the

breed, the number of infertile eggs, the number of dead

chicks, and, lastly, the number of vigorous chicks hatched.

From these entries the efficiency of the hatching process can

be determined, and expressed in percentages. A record

should be kept, too, of the results in the brooder house,

stating the number of chicks placed in the same, and the

feed given. If artificially brooded, the temperature of the

hover should be frequently taken and recorded. After the

chicks have been put on range, note should be made of the

amount of feed consumed and the mortality. These accounts

are simple, yet are essential to a perfect understanding of

the details of management. Many poultry enterprises have

failed because the business was losing money in one or two
minor ways.

MONEY TRANSACTIONS

A careful account should be kept of all money trans-

actions. These accounts may be very simple, but they
should show where every penny goes and where every penny
conies from. By knowing the exact amount of money re-
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quired to finance the flock for a year, the poultryman can

plan in advance the work which is to bring in the money.
A Simple Form of Accounts. A simple and satisfactory

way of keeping accounts is known as single entry. The

account book, or ledger, is ruled into two columns, one known
as the debit, and the other known as the credit column.

The sale of products, for which money is received, is entered

in the credit. All supplies purchased for which money is

paid out are entered in the debit column. Each of these

two columns should be added, and the difference between

their sums will show the amount of profit or loss. A modi-

fication of this method, in quite common use, is called the

column system. The debit and credit sides of the book

are again subdivided into columns; for example, incoming

money can be ruled off into spaces for money received for

eggs, for meat, and for live poultry. Outgoing money can

be separately entered under feed, labor, etc. On adding up
each side, the totals will tell at a glance in which branch

there has been the heaviest expenditure, and what product

has yielded the highest revenue. Such an account book

should be balanced at least once a month, and can be done

oftener if desired. The method is simple, but it shows the

poultry keeper at any time exactly how his flock is paying.

THE COLUMN SYSTEM OF KEEPING ACCOUNTS
INCOMING MONEY OR PRODUCTS SOLD

Date
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OUTGOING MONEY OR SUPPLIES PURCHASED

Date



THE BUSINESS OF POULTRY FARMING 337

icals, but the poultryman should be cautious about this

kind of advertising until he finds that it pays. Moreover,
there are other ways of reaching the public. Taking pride

in the quality of his products is one, and making both plant

and products show off well, is another. One customer

served to his satisfaction, is certain to bring others; and a

neat, well-appointed plant with sanitary house and yards
and an attractive flock of pure bred birds, is a sure sign of

progress, and always indicates good management and thrift

on the part of the owner (Fig. 181).

-GLUAUITY -

SUCCESS POULTRY FARV\
FRHSH

FIG. 181. A small, neat sign located at the entrance to the yard or farm makes
a very desirable type of advertising, especially in the suburb of a city or village
where it is desirable to build up a retail route.

BUSINESS PRINCIPLES

The following business principles can well be applied to

the management of a flock of chickens, for unless the busi-

ness is conducted in accordance with these principles, it

will yield neither satisfaction nor profit to the poultryman.

A practical knowledge of ordinary business methods is the

first requisite to success. Next, the poultryman must so

manage his flock as to secure the highest degree of produc-

tion. He must have the fullest knowledge of everything

pertaining to the care of the birds, and also of all methods

that will improve the character of production. Keen fore-

sight in distributing his products at the proper season will

also materially increase his revenues.

The importance of keeping simple, yet accurate records

of all the operations that turned out well must be borne

in mind, since these records should be the poultry keeper's
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guide in his future work. The keeping of exact accounts of

all monetary transactions can not be too strongly urged.

Wastefulness in any of the operations about the plant is

poor policy, and must be guarded against. Save the pennies,

and dollars will be saved. Lastly, the poultryman should

make it a point always to be courteous and considerate in

his business dealings. A pleasant manner will not only win

customers, but will make friends of all those with whom.he
comes in contact, while humane and gentle treatment of his

birds will make friends of them as well.

LABORATORY EXERCISES

EXERCISE No. 88. Making Poultry Records. On uni-

form-sized paper have the class work out neat and concise

forms suitable to record the data which one might wish to

keep concerning the following work: An incubator record;

a brooder record; a laying or egg record; a mortality record.

EXERCISE No. 89. A Simple Account Sheet. Plan, on a

sheet of paper, suitable headings for a column system of keep-

ing account of money transactions. Such a sheet can be made
in the form of a book and the pupil can be encouraged to

keep a record of his home flock on such a form.

EXERCISE No. 90. Writing an Advertisement. Write a

suitable advertisement for strictly fresh table eggs for sale

to retail trade. Same to be in the form of a business card.

The size to be two by four inches. Neatness and facts are

the two things to be given special consideration.

THOUGHT QUESTIONS

1. Is poultry keeping a business?
2. Upon what two factors is financial success in poultry keeping

dependent?
3. What is the foundation for business success?
4. Enumerate some of the advantages of record keeping.
5. Describe two ways of keeping records.
6. The record kept should show what facts?
7. What should be the first aim in keeping poultry accounts?
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8. What is the great advantage to be realized by keeping an accurate
record of all financial transactions?

9. Describe a simple method of keeping accounts.
10. How often should financial accounts be balanced?
11. Discuss the needs and possibilities of advertising.
12. Enumerate a few inexpensive ways of advertising a small poultry

.
business.

13. What can you say about the desirability of advertising in papers
and periodicals?

14. Mention some business principle which must apply in the poultry
business if the poultry keeper is to succeed.

15. Have you ever kept any records or financial accounts?

References. United States Farmers' Bulletins: 287, Poultry Man-
agement; 355, A Successful Poultry and Dairy Farm; 511, Farm Book-
keeping; 528, Hints to Poultry Raisers; 572, A System of Farm Cost
Accounting.
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APPENDIX

REFERENCE BOOKS

EACH school in which poultry is taught should have in

the library reference bulletins and books on poultry keeping.

The publications of the federal department of agriculture

at Washington, D.C., can be secured for the asking. Poultry

bulletins, reports and circulars can be secured for library

purposes from State Colleges which are specially prominent
in the poultry work. A letter explaining the material de-

sired, and its use, if sent to the following State Colleges, will

be productive of much valuable reference material.

Rhode Island, Massachusetts, Connecticut, New York,
New Jersey, Missouri, Wisconsin, Ohio, Indiana, Michigan,
and West Virginia. For the addresses of the above institu-

tions see list of Agricultural Colleges on page 342.

The following standard poultry books should be in the

library. Their use by the pupils should be encouraged by
the teacher.

Birds

Birds in Their Relation to Man Weed and Dearborn, J. B. Lippin-
cott Company, Philadelphia.

Nature Study Birds Chester A. Reed, Chas. K. Reed, Worcester,
Mass.

Bird Guide (Water Birds) Chester A. Reed, Chas. K. Reed,

Worcester, Mass.

Bird Guide (Land Birds) Chester A. Reed, Chas. K. Reed,

Worcester, Mass.

American Standard of Perfection American Poultry Association.

Perfected Poultry of America McGrew and Howard, Howard Pub.

Co., Washington, D. C.

Domestic Birds John H. Robinson, Ginn and Co., N. Y.
340
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Breeding

Animal Breeding Thomas Shaw, Orange Judd Co., N. Y.

Principles of Breeding Eugene Davenport, Ginn and Co., N. Y.

Housing

Poultry Architecture George B. Fiske, Orange Judd and Co., N. Y.

Poultry Houses and Fixtures Compilation American Poultry Pub.

Co., Buffalo, N. Y.

Farm Buildings Compilation, Saunders Pub. Co., Chicago, 111.

Feeding

Poultry Feeding and Fattening Geo. B. Fiske, Orange Judd and Co.,

N. Y.

The Feeding of Animals W. H. Jordan, Macmillan Co., N. Y.

Feeds and Feeding W. A. Henry, Pub. by Author, Madison, Wis.

Diseases

Diseases of Poultry D. E. Salmon, Geo. Howard Co., Washington,
D.C.

Poultry Diseases B. F. Kaupp, American Journal of Veterinary

Medicine, Chicago, 111.

Miscellaneous

The following books cover the whole subject of poultry in a general

way:

Productive Poultry Husbandry Harry R. Lewis, J. B. Lippincott

Company, Philadelphia.

Progressive Poultry Culture A. A. Brigham, Torch Press, Cedar

Rapids, Iowa.

Principles and Practice of Poultry Culture John H. Robinson,

Ginn and Co., N. Y.

Poultry Craft John H. Robinson, Farm Poultry Pub. Co., Boston,

Mass.

How to Keep Hens for Profit C. S. Valentine, Macmillan Co., N. Y.
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LOCATION OF COLLEGES

ADDRESSES of Colleges, Experiment Stations, etc. These

devote more or less time to the study of poultry problems.

Most of them publish much valuable material showing the

results of their findings, in the form of bulletins and circulars.

These can in most cases be secured by writing for them.

Alabama Experiment Station: Auburn.

Tuskegee Station: Tuskegee.

Arizona Experiment Station: Tucson.

Arkansas Experiment Station: Fayetteville.

California State College: Berkeley.

Canada Ontario Agricultural College: Guelph.

Colorado Experiment Station: Fort Collins.

Connecticut Agricultural College: Storrs.

Delaware Experiment Station: Newark,

Georgia Experiment Station: Athens.

Illinois Experiment Station: Urbana.

Indiana Perdue University: Lafayette.

Iowa Agricultural College: Ames.

Kansas Agricultural College: Manhattan.

Department of Agriculture: Topeka.

Kentucky Experiment Station: Lexington.

Louisiana Experiment Station: Baton Rouge.
Maine Agricultural College: Orono.

Department of Agriculture: Augusta.

Maryland Agricultural College: College Park.

Massachusetts Agricultural College: Amherst.

Board of Agriculture: Boston.

Michigan Agricultural College: East Lansing.
Minnesota University of Minnesota: St. Paul.

Mississippi Agricultural College: Agricultural College.

Missouri Experiment Station: Columbia.

Poultry Station: Mountain Grove.

Montana Experiment Station: Bozeman.

Nebraska Experiment Station: Lincoln.

Nevada Experiment Station: Reno.

New Jersey Agricultural College: New Brunswick.

New South Wales Department of Agriculture: Victoria.

New York Cornell Station: Ithaca.
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New Zealand Department of Agriculture: Wellington.

North Carolina Department of Agriculture: Raleigh.

College Station: West Raleigh.

North Dakota Experiment Station: Agricultural College.

Ohio Agricultural College: Columbus.

Experiment Station: Wooster.

Oklahoma -Experiment Station: Stillwater.

Oregon Agricultural College: Corvallis.

Pennsylvania Agricultural College: State College.

Department of Agriculture: Harrisburg.

Rhode Island Agricultural College: Kingston
South Carolina Experiment Station: Clemson College.

South Dakota Agricultural College: Brookings.

Tennessee Knapp School of Country Life, at Peabody College for

Teachers: Nashville.

United States Department of Agriculture Washington, D. C.

Utah Experiment Station: Logan.

Virginia Experiment Station: Blacksburg.

Washington Experiment Station: Pullman.

Wesi Virginia Experiment Station: Morgantown.
Wisconsin Agricultural College: Madison.

PLAN AND RULES FOR BOYS' AND GIRLS' POULTRY
CONTESTS

PLAN

EACH student enrolling in the contest is to set twenty-five

eggs from a standard breed of fowls under two hens. The

following are some of the more popular breeds of fowls:

Plymouth Rocks, Rhode Island Reds, Wyandottes, Orping-

tons, Langshans, Brahmas and Leghorns. The contestant

must advise with the teacher in regard to the breed selected.

The pupil is to hatch same, rear them to maturity, write

essays and show the products at the fall poultry show or

agricultural fair.

The poultry raising contest of one year is to be followed

the next year by an egg laying contest.

Where possible, it is recommended that groups of boys
and girls form regular organizations and call them

"
Boys'
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and Girls' Poultry Clubs." The nature of the organization

can be similar to that outlined on page two of Farmers'

Bulletin 562.

RULES FOR POULTRY RAISING CONTEST

(1) Any boy or girl wishing to enter the contest must
make proper entry on blanks provided for the purpose, the

same being properly filled out and filed with the super-

vising principal or teacher in charge, before the work is

started. This entry will aid in properly following up each

contestant and will be necessary to properly make the

awards in the fall. Each contestant will file an affidavit,

previous to making the awards, stating that the birds are

his and that they came from the original twenty-five eggs
set and that he or she has performed all the work per-

sonally.

(2) The supervising principal or teacher shall be the one

to whom the student shall apply for registration blank and
from whom detailed instructions shall be taken. Any stu-

dent regularly enrolled in the schools of County
between the ages of ten and sixteen years is eligible to enter.

(3) Twenty-five eggs from any standard breed shall be

hatched under two hens. The eggs must be set prior to

May 10th and as much earlier than this date as possible.

(4) A record must be kept of the following facts : Number
of eggs set, breed, weight of eggs when set, infertile eggs
and dead germs when tested on both the seventh and four-

teenth days of incubation, number of vigorous chicks hatched,

weight of chicks hatched, percentage of vigorous chicks

hatched to total eggs set. (For management of sitting hen
and manner of testing the eggs see Farmers' Bulletin, No.

562, pages 8 and 9.)

(5) The chicks hatched should be brooded under hens and
fed and cared for according to instructions given in the

previous pages of this book.
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(6) Keep records of amount and cost of feed fed and notes

as to the general management and care of the hens and chicks

during the growing period. These 'records must be kept in

a neat and orderly manner on special blanks which will be

provided, as they will be considered when making the

awards.

(7) Carefully weigh and record the total weight of the

flock of chicks weekly, up to and including the twelfth week.

From the twelfth week on keep a weekly record of the in-

dividual weight of each bird, leg bands being used to identify

the individuals.

(8) Write an essay covering the manner of setting the

hen, the management of the chicks, their feed and care,

and also including the general results of the work. The

subject of the essay should be, "My Poultry Flock," and

should consist of from 200 to 300 words.

(9) In the fall each contestant is requested to exhibit

some of his birds at the county agricultural and poultry
exhibition or fair, these exhibits to compete for the prizes

specified in section eleven of these rules.

(10) Seventy-five dollars in prize money will be divided

among the school districts which are contesting, three

prizes being awarded to each district.

These cash prizes will be awarded on the following basis:

Appearance and neatness of the poultry equipment. . 25 per cent
'

Methods of care and management 25 per cent

Efficiency of the work accomplished 40 per cent

Gmde giving the records and special essay 10 per cent

Total 100 per cent

Judges are to be as follows: A representative of the

County Poultry Association, a representative of the State

Experiment Station, the county superintendent, the super-

vising principal or principals of the district.

(11) At the annual fall poultry and agricultural exhibi-
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tion, the following prizes will be awarded to pupils entering

birds raised in this contest as follows :

For best cockerel hatched and reared by the contestant:
First prize $3.00
Second prize 1.50

For best pullet hatched and reared by the contestant :

First prize $3.00
Second prize 1.50

For the greatest number of birds raised by the contestant from the

original twenty-five eggs set. Both number and quality to count:
First prize $4.00
Second prize 2.00

(12) It shall be the duty of the judges in co-operation

with the supervising principal or principals to pick from

among the winners in the various districts the best poultry

keeper for the county. The winner is to receive a ten dollar

gold piece.

EGG LAYING CONTEST FOR THE FOLLOWING YEAR

The pullets hatched and reared during the previous

poultry raising contest can be entered in an egg laying

contest to be outlined and conducted during the following

year, the idea being to conduct each year two contests;

one elementary, and to consist of hatching and rearing, and

the other advanced and to consist of the management of

adult birds for egg production.

It should be the idea to give this movement all of the

publicity possible through the press and all other means.

Each county poultry association or other agricultural

society should assume the responsibility of securing the one

hundred dollars designated for prize money, and should

stand back of the effort with their moral and financial sup-

port. The funds for prize money should be solicited from

interested parties in the county. Banks, newspapers, promi-
nent business houses, etc., will always be glad to aid such a

worthy cause.
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BLANKS TO USE FOR POULTRY RAISING CONTEST

The following is a common form of application blank:

Middlesex County Poultry Raising Contest.

For School Boys and Girls

ENTRY APPLICATION

I residing at

and a regular pupil in District School No
,

hereby respectfully apply to enter the Boys' and Girls' Poultry Raising
Contest of Middlesex County. I will carefully follow all rules and

regulations applying to same.
I will set 25 eggs from the breed.

Approved.

Supervising Principal.

Dated this day of 191 ..

NOTE Application to be filed with Supervising Principal.

New Jersey, ss:

being duly sworn according to law, on oath saith that the at-

tached records are the results which have been attained from following
the rules and regulations of the Poultry Raising Contest of Middlesex

County. The adult birds herein described are ,
and

that they came from the original 25 eggs set and that all of the work
has been performed by personally.

Sworn and subscribed the day of

A.D. 1914, before me.

(This oath to be taken at close of Contest)

The records to be kept can be made much more simple

or more complicated than this form, depending upon the

age and capability of the pupils enrolling (see page 348).
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OFFICIAL RECORD CARD FOR A POULTRY RAISING CONTEST
Name Address

District School No Principal in Charge
Breed of Fowl to be Used

INCUBATION
Date Eggs are Set

HIEN A HEN B
Number of Eggs
Weight of Eggs

Infertile 7th Day
Dead 7th Day
Dead 14th Day

.... Vigorous Chicks Hatched
Weight of Chicks Hatched

Percentage of Chicks to Total Eggs
Percentage of Chicks to Fertile Eggs

BROODING
MORTALITY

-NUMBER DEAD BY WEEK8-
Date No. of Chicks 123 5 6 7 8 9 10 11 12

WEIGHTS
1 2 3 4 5 6 7 8 9 10 11 12

Number of Chicks
Total Weight
Average Weight

FEED FED

1 2 3 4 5 6 7 8 9 10 11 12
Amount by Weight
Total Cost

FEED FED AT DIFFERENT TIMES (Designate by Week)

WEIGHT OF INDIVIDUALS (From i2th to 24th Week)
Band No. WEEK 13 14 IS 16 17 18 19 20 21 22 23 24

Name
Address

TOTAL RESULTS
No. of Birds at Six Months
No. of Females
Average Weight of Females
No. of Males
Average Weight of Males
Cost of Setting Eggs
Cost of Feed

Total Expenses
Average Cost of Birds at Six Months
Market Value of Adults Reared
Profit or Loss above Feed and Cost of Eggs
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SCORE CARDS

THE following score cards will be found useful in deter-

mining the good and bad points of birds, both live and

dressed, and also of market eggs.

SCORE CARD FOR STANDARD BRED BIRDS

CLASS NO. II ASIATIC BREEDS
Date
Entry No. ; Coop No Band No
Owner Breed Sex
Estimated Weight Corrected Weight
Student's Name Section

SCALE OF POINTS

Perfection
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UTILITY SCORE CARD FOR LIVE POULTRY

Commercial Egg Production the Primary Object

Date Exhibitor

Entry No Breed Age

DESCRIPTION Counts Cuts

GENERAL APPEARANCE (25)

Form, compact and symmetrical, with no undue de-

velopment in any part, as excessive fat growth, ab-
normal leg development, or extra long neck 10

Quality, texture of comb fine, skin and flesh soft but
not fat, skin mellow and not too thick. Body plump
and skin tight, not loose and flabby 7

Temperament, vigorous constitution, active, not lazy.
A nervous, energetic temperament is associated with

activity 8
HEAD AND NECK (15)
Head medium to large and broad 3

Eyes full and prominent; bright, showing vigor 3
Comb and Wattles medium to large in size, and bright

red in color. Comb firmly fastened to the head.
Comb of single-comb White Leghorn large 5

Neck medium in length with full hackle 4
BODY (50)

Hindquarters greatly developed, with heaviest part of

the body carried back of the hock joint. Y-shaped
when viewed from side, top, and front 15

Breast moderately full and wide 4
Back wide and long, showing great depth from centre

of back to point of keel 5
Fluff abundant, fine, and lying close to the body 3
Tail carried rather high and well spread 2
Feathers soft and held close to the body 2

Wings held well up and carried close to the body 3

Lay bones soft, pliable, and wide-spread; low-produc-
ing females and all females during seasons of low
production show these bones much contracted and
hardened 16

LEGS (10)

Legs straight, wide-spread, especially at and above the
hock joint 5

Length medium to short; long legs giving the bird a
stilted appearance are usually associated with lack
of vitality and low production 2

Color of yellow, bluish-black, or flesh, depending upon
breed characteristics, yellow to have the preference. . 1

Shanks free from feathers. . , 2

Total 100

Final score Judge
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SCORE CARD FOR DRESSED POULTRY

Date Exhibitor

Entry No Breed Age .

Average Weight Market type

DESCRIPTION

Any sign of poor health or diseased condition is a disqualification.
Lack of vigor is a serious defect.

Counts Cuts

CONDITION (40)

Weight, perfection being the highest weight allowable
hi a given class 15

Plumpness, a full plump development hi all parts,

especially breast and thighs 15
Color of shank and skin, according to market require-

ments: yellow, white, and blue usually preferred hi

the order named 10

KILLING AND DRESSING (40)
Manner of sticking, or bleeding. Perfection is in the

throat. For beheading cut five points. For exposed
bleeding cut three points 10

Manner of picking. Dry picking scores highest. For

scalding cut three to ten points, depending upon
condition 15

Completeness of picking 10

Cleanliness and appearance of finished carcass 5

PACKING AND PACKAGE (20)
Manner of packing efficiency, 5 points; uniformity,

5 points 10

Package, neat, substantial, and attractive 5

Labeling or guarantee 5

Total 100

Final score Judge
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SCORE CARD FOR MARKET EGGS
Date Exhibitor

Entry No Breed Age .

Weight per dozen in ounces

DESCRIPTION Counts Cuts
FRESHNESS (30)

Size of air cell, perfection is one-eighth inch or less in

depth. Cut five points for each additional eighth
inch in depth 20

Natural shell lustre, lack of same due to washing or age
is a serious defect 10

WEIGHT (20)

Weight of total sample, perfection is 27 ounces or more

per dozen. Cut one point per dozen for each ounce
under weight. Overweight is not a defect 10

Uniformity of sample, all eggs making up a given

sample should be of the same weight 10
COLOR (20)

Color of total sample, pure white or brown is perfect.

Creamy or tinted white eggs, a defect. Dark brown
eggs have the preference over light brown 10

Uniformity of sample, all eggs in sample should be of

same tint. Cut one point for each egg varying in

color from average color of sample 10
SHAPE (10)

Egg shape, the ratio of the large to the small diameter
is about one to one and one-fifth; this varies slightly
with different breeds 5

;

Uniformity of sample, cut one point for each egg vary-
ing from the average shape of all eggs in a given

sample 5
APPEARANCE (10)

Clean, all eggs should be free from dirt or blood stains;
cut one-half point for each egg so stained 5

Not cracked or broken, cut one point for each cracked

egg in sample. More than five cracked eggs or any
egg broken so that the contents loak disqualifies the

sample 5

CONDITION OF SHELL (5)

Smoothness of shell, cut one-half point for each rough
shelled egg 3

Hardness of shell, thin-shelled eggs which break easily
and dp not offer desirable shipping possibilities are

defective 2
PACKAGE (5)

Neat and attractive package. . . 3

Lightness of package
Durability of package 1

Total 100

Final score Judge
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GLOSSARY OF PARTS OF A BIRD
COMB : A fleshy growth lying on top of the bird's head.

BEAK: The horny outer portion of the upper and lower jaw.
used to seize the food.

FACE: The bare skin around the eye just back of the beak.

EAR-LOBES : Fleshy growth hanging just below the ear.

It is

NOTE. In the female the cushion takes the place of the saddle of the male and the
sickle feathers are absent. (Farmers' Bulletin No. 562, by Harry M. Lamon.)

WATTLES: Large fleshy growths, one on each side, hanging just below
the base of the beak.

HACKLE: The neck feathers; usually full and flowing.

BACK: The top part of the body lying between the tail and hackle
feathers.

SADDLE : The rear part of the back, lying at the base of the tail.
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SADDLE FEATHERS : Long narrow flowing feathers which cover the base
of 'the tail. They start from the saddle.

TAIL: The long, wide and coarse feathers at the rear of the body.
The outer ones are usually curved and are called the sickle

feathers. The under ones are straight and heavy and are

what give the tail its form. They are called the main tail

feathers.

WING: The forearms or appendages, they lie one on each side of the

body just below the back.

WING Bow: The front part of the wing.

FLIGHT FEATHERS : The large straight heavy feathers lying at the rear

part of the wing when it is folded. The upper ones are called

the secondaries while the under ones are called the primaries.

BREAST: The full rounded front part of the body.
FLUFF: The fine fluffy feathers at the back part of the body below the

tail.

BODY : The portion of the body below the wings and breast and between
the legs.

THIGH: The upper visible portion of the leg; it is always covered with
feathers.

SHANK: The scaly portion of the leg just below the thigh. It is some-
times clean and with some breeds it is covered with feathers.

SPUR : A sharp horny growth protruding from the rear part of the shank

just above the hind toe.

TOES: The appendages extending from the bottom part of the leg.

They are usually four in number, three in front and one at

the rear. In two breeds there are five toes present.
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THE COMPOSITION AND DIGESTIBILITY OF COM=
MON FEED STUFFS

DIGESTIBLE NUTRIENTS IN 100 POUNDS

Kind of food
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FEEDING STANDARDS FOR POULTRY

REQUIREMENTS FOR MAINTENANCE



APPENDIX

WEIGHT AND VOLUME OF COMMON
STUFFS
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FACTS A POULTRY KEEPER SHOULD KNOW
ONE dozen eggs for market should weigh twenty-four

ounces.

A standard crate of eggs holds thirty dozen.

A standard crate of eggs should weigh fifty-one pounds.
A good hen should lay at least ten dozen eggs a year.

An average hen will consume in a year one hundred pounds
of feed.

It will cost approximately one dollar and fifty cents to

feed the average hen for one year. This is when all feed is

purchased.

One dollar to one dollar and a half profit should be ex-

pected per bird per year. This amount is above feed, labor,

interest and all expenses.

It will cost approximately twelve cents for feed to pro-

duce an average dozen eggs. This varies much with season.

It will cost approximately twenty to twenty-five cents

to produce a broiler to one and a half pounds in weight.

It will cost approximately forty cents to feed a pullet

from hatching time to maturity.

It will cost approximately sixty to seventy-five cents to

rear a pullet to laying age.

One hundred laying hens will consume about fifteen pounds
of scratch grains a day.

One hundred laying hens will consume about five to eight

pounds of mash per day.
Four to five square feet of floor space should be allowed

each laying hen in the poultry house.

It will cost from one dollar to one dollar and twenty cents

to house each laying hen.

One nest should be allowed for every four laying hens.

Ten inches of perch room should be allowed the average bird.

When building grain bins one and one-quarter cubic feet

will hold one bushel of grain. Two and one-quarter cubic

feet will hold one bushel of corn on the cob.
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Accounts, 335

Advertising, ways of, 336
Aerial birds, 23

Agricultural Colleges, addresses,
342

Alfalfa, 238

Alternating yards, 155

Ancona, 55

Andalusian, 79

Appetite, importance of, 266

Aquatic birds, 19

Artificial hatching, definition, 122

Aseel fowl, 35

Ash, in bird's body, 212
in feeds, 231
for laying hens, 257

Assimilation, definition, 218

organs of, 221
Association with poultry, 80

Atavism, 87

Aves, or birds, 15

Baby chicks, method of shipping,
291

profits from, 279
seasons for, 279

Bantams, 79

Barley, 229
Beet pulp, 230
Beets, mangel, home-grown, 237

Beheading, method of, 286
Belle of Jersey, record of, 252

Bird, parts of, 353

Birds, aerial, 23
and animal life, 15

aquatic, 19
and bird life, 15
classification of, 19

composition of, 211
definition of, 15

description of, 16

feeding, 30
references on, 33
and success, 13

terrestrial, 22

Blood spots, 283
Bluebird's nest and eggs, 26

Bone, products of, 225
Books of reference, 340

Boys' and Girls' Poultry Clubs, 8

objects of, 10

present development
of, 9

records and rules

for, 343

Brahma, 62
Bran and middlings (wheat), 227

Breed, definition, 37

selecting, 45

Breeding, definition, 84
for egg production, 88
factors' affecting, 85
laws of, 86
for meat, 90

pedigree, 91

problems of mating, 84

selling birds for, 279
for size, 90

stock, care of, 104

Breeds, classification of, 38

development of, 36

utility classification, 38
Broiler production, 276

seasons for, 275

Broilers, definition, 275

feeding of, 263

Brooder, chicks, feeding of, 243

houses, kinds of, 133

operation of, 136

points of, 133

putting chicks in, 137

Broodiness, of egg breeds, 50
of general purpose breeds, 70
of meat breeds, 61

Brooding, dangers in, 140

definition, 133
fresh air for, 140

temperature for, 138

Buckwheat, 228, 236

Buildings, arrangement of, 159

359
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Bumble foot, 313

Business, of poultry keeping, 332

principles of, 337

securing of, 336

By-products, 225, 280

Campine, 55

Canker, 310

Capons, 277

Carbohydrate feeds, 226

Carbohydrates, in feeds, 214
for flesh production, 265

Care of chicks, 118

Cartons for eggs, 285
Chicken pox, 310

Chicks, care of, after hatching, 118

development of, 108

feeding young, 138

protection from lice, 119
. putting in the brooder, 137

rations for, 244

weaning, 120, 140

Cholera, 315

Choosing a poultry farm, 151

Circulation, 153

City lot poultry house, 207

Class, definition of, 37
Classification of birds, 19
Clean feed, 306

houses, 302

yards, 305

Cleaning, method of, 303
old houses, 171

Cloaca, 99

Clubs, Boys' and Girls', 8

Cochin, 64

Colony brooder, 134
house material for, 146

plans for, 147
houses for young chicks, 145

Column system of keeping records,
335

Commercial fattening, 270

value, 82

Communication, 152

Community centers, schools as, 1 1

Composition, of bird's body, 211
of feeds, 213

Consumer, 294

Cooking eggs, 100

Cooling, eggs in incubator, 128

plucked poultry, 289

Corn, home-grown, 226, 234
Corner stones for success, 12

Cornish fowl, 66

Correlation, 87
Cottonseed meal, 226

Cramming, 269
Crate fattening, 268

Crop rotations for yards, 156

Crops, for green feed, 238

necessary to the poultryman,
239

Cross-bred birds, definition, 42.

Crows, 321

Depluming mites, 319

Development of chick, 108

Diarrhoea, 312

Diary, 332

Digestible nutrients in feeds, 355

Digestion, definition, 218
work of, 219

Digestive organs, 221

tract, 219

Diseases, 308
classification of, 309
of the liver, 312

Disinfection, methods of, 304

Disposition, of egg breeds, 49
of general purpose breeds, 69
of meat breeds, 59

Distribution of poultry products,
294

Distributor, 294
Domestic fowl, 34

Dorking, 74

Drainage, 152
Dressed poultry, 286

score card, 351

Dropping boards, 173

platform, 189

Droppings, care of, 302

Dry fodders, 236

mash, for laying hens, 257

picking, 289

Dryness in poultry houses, 163

Ducks, 20
Dust boxes, 195
Dwarf Essex rape, 239

Economy, in housing, 167
in remodelling, 171

Egg breeds, 39, 48
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Egg breeds, broodiness in, 50

disposition, 49

feeding of, 51

hardiness, 50

maturity of, 50

production from, 51
size and appearance, 48

varieties, 51
function of, 94

production, effect on vitality,
252

feeding for, 88, 251

profit from, 274

record, 333
score card, 352

Egg shape, 52
structure of, 94

Eggs as food, 99
classes of, 274
collection for hatching, 104

cooking of, 100

evaporation in, 95
formation of, 97
for market, 283

misshapen, 99

placing in incubator, 127
where produced in the United

States, 325
for the table, 273

testing of, 116
Elevation of fixtures, 188

Enemies, 317

Environment, factors of, 162

Exercise, feeding for flesh, 265

Exhibition, 77

Exports of poultry, 328
External parasites, 318

Facts for the poultry keeper, 358

Fancy, definition, 272
Farm classification of birds, 39

Fat, in bird's body, 212
in feeds, 215

Fattening commercially, 270

Fatty feeds, 230

Feathers, 17

parts of, 18
returns from sale of, 280

Feed, clean, 306

composition of, 213
for meat breeds, 61

stuffs, composition of, 355

Feed and success, 13

Feeds, animal, 235
classification of, 224

home-grown, 234
for poultry, 224

vegetable, 224

weight and volume, 357

Feeding, brooder chicks, 243

egg breeds, 51

chicks, 138
cost of feeding chicks, 245
for egg production, 251, 254
for flesh, objects, 263

principles, 265

general purpose breeds, 71
for growth, 242

principles, 246
at maturity, 249

standards, 356

young chicks, 148

Fence, ideal construction, 158

Fertility, 103

Fixtures, requirements of, 188

Flesh, feeding for, 263
Flicker's nest and eggs, 26
Flock diseases, 309

Floor, construction of, 182

remodelling, 172

space for birds, 166

Fowls, 277

domestic, 34
number in the United States,

324
Free range for young birds, 143

Fresh air for brooders, 140
houses for young chicks,

145
Frozen comb, 313

Gable roof house, 208
Gallus bankiva, 35

Gates, 158
Geese and swans, 20
General purpose breeds, 41

broodiness of, 70

disposition, 69

feeding, 71

hardiness, 70

maturity, 69

production from,
71

size, 68
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General utility breeds, definition,
68

varieties, 72

Gizzard, 219

Glossary of the parts of a bird, 353
Gluten meal, 226
Grain feeds, 234

for laying hens, 255
Grasses and green crops, 238
Green feed for young birds, 143

method of providing, 238
Grit for laying hens, 257

Grosbeak, Rose-breasted, at nest,
27

Growing chicks, feeding, 148

pullets, early care of, 142
rations for, 247

Growth, feeding for, 242

Hamburg, 78

Hardiness, of egg breeds, 50
of general purpose breeds, 70
of meat breeds, 61

Hatching, 109

eggs, 103
collection of, 104

importance of fertility,
290

prices of, 279

production of, 103

saving, 105
seasons of demand, 279
selection of, 106

shipping, 290

history of artificial, 122
and rearing, 94

records, 117, 129

Hawks, 321

picture of young, 28

Healthy birds, how to secure, 301

Hen, points for sitter, 112
Hens' nests, 113

Heredity, 86

Herons, 22
Heron's nest and eggs, 23

Home-grown feed, 234

Hoppers, 193

Houdan, 56

House, material for, 179
small flock, 177

types, city lot poultry house,
207

House types, gable roof house,
209

long breeding house, 205
multiple unit house, 202
scratching shed house,

208
small-flock colony house,

201

Houses, area for birds, 166

cheapness, 167

development of types, 198

dryness in, 163
ideal plan, 167
interior furnishings, 188
location of, 151
materials for, 200
modern type, 199

principles of design, 162

protection from rats, 166

requirements of, 162

simplicity of, 167

temperature in, 166

types of, 198

Humidity in incubators, 127

Humming bird's nest and eggs, 25

Importance of poultry, 328

Incubation, care at hatching, 129

cooling eggs, 128

dangers of, 129

testing eggs, 128

Incubator, 122
care of, 126
care of lamp, 126
heat control, 127

humidity in, 127

place for, 124

placing eggs, 127

records, 129

requirements for, 124

Indigestion, 312
Infectious diseases, 314

Information, miscellaneous, about

poultry, 358

Inspection trips, 8

Instruction, advice to teachers, 5
coordination with other sub-

jects, 6
demand for, 1

methods of, 7

schedule, 3
in schools and colleges, 2
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Instruction, systematic, 2
Intensive brooding, 135
Internal parasites, 317

Investment, in the United States,
324

Killing poultry, 286

Langshan, 64

Laying, dry mash, 257

Leghorns, 51

Lice, 318
ridding of, 119

Linseed meal, 226

Litter, 195
care of, 303

Live poultry for market, 285
Liver diseases, 312
Location of houses, the problem,

151

ideal, for poultry houses, 155

Long breeding house, 205
Lumber terms defined, 179

Malay fowl, 35

Management of young stock, 148

Mangel beets, 237

Manure, as a salable product, 281
Market conditions, improvement

of, 297

egg, score card, 352

eggs, quality, 283

poultry, kinds of, 275

shipping, 286

Marketing poultry, principles of,
291

Markets, 151
kinds of, 294

Materials for houses, 200
Mating defined, 84

Matings, importance of, 88

Maturity, of egg breeds, 50
of general purpose breeds, 69
of meat breeds, 59

Meat breeds, 41, 58
broodiness of, 61
definition of, 58

disposition of, 59
feed for, 61
hardiness of, 61

maturity, 59

production from, 61

Meat breeds, size of, 58
varieties of, 62

feeds, 224

production, breeding for, 90
centers of, 327

products, composition, 225

scrap, 225

shape, 60

Mill-products, composition, 226
Minks, 321

Minorca, 53
Miscellaneous breeds, definition,77

Mites, 319

Money transactions, 335
Mother hen, uses of, 112

Moulting, 17

Mouth, 219

Multiple unit house, 202

Nest for sitters, 113

Nests, 173, 191

homemade, for birds, 29

making, 114

Night rations for layers, 259

Nuthatch, 28

Nutrients, definition, 218

Nutrition, definition, 218
organs of, 221

Oats, 228, 236

Organization, 331
in teaching, 8

Oriole's nest, 25

Orpington, 74

Ovary, 97

Oviduct, 98

Oyster shell, 231

Parasites, 317

Partnership in poultry keeping,
294

Pedigree, 91

Pelicans, brown, 21
Pen fattening, 266

Perches, 173, 189

Picking, methods of, 287

Pigeons, 22

Plates, erection of, 183
Pleasure from poultry, 79

Plymouth Rocks, 72

Polish, 77

Portability of fixtures, 188
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Posts, erection of, 182

Potatoes, 230

Poultry, classification, 36
definition of, 36

distribution in the United

States, 324

farm, choosing same, 15

feeds, 224

house, building, 177

industry, 324
for market, 275

keeper and success, 12

Poultry keeping, advantages of, 1

as a business, 332

Preparing the production, 283

Prepotency, 87

Principles, of business, 337
of house design, 162

Production, from egg breeds, 51

factors, affecting, 14

from general purpose breeds,
71

from meat breeds, 61

Product, preparation of, 283

variety of, 271

Prolapsus, 312

Protein, in the body, 212

feeds, 224
in feeds, 213
in laying rations, 255
when feeding for flesh, 265

Pullets, as a salable product, 280
Pure bred birds, definition, 43

breeds, value of, 44

Quail and grouse, 22
nest and eggs, 23

Rafters, ways to construct, 181

Rat-proof houses, 166

Rats, 321

Rations, for baby chicks, 139
for chicks, 244
for crate fattening, 269
for fattening fowls, 268
for finishing broilers, 266
for growing poultry, 247
for laying hens, 257

requirements of, 356
for young chicks, 148

Rearing, object of, 142

Records, 332

Records, Boys' and Girls' Poultry
Clubs, 346

of incubation, 129
Reference books, 340

Remodelling of house, 170, 175

Reproduction, 19
Retail markets, 295
Rhode Island Reds, 73

Roasters, kinds of, 276

Roasting chicken, definition, 276

feeding of, 263

Roof, construction of, 185

repairing, 172

Roofs, types, 199
Root crops, home-grown, 237
Rotation of crops for yards, 156
Round worms, 317

Roup, 310

Runners, construction of, 181

Sanitation, 301

Scalding, 289

Scaly leg mites, 320
Schedule of instruction, 3

Score cards, 349
Scratch rations for layers, 259

Scratching shed house, 208
Selection of hatching eggs, 106
Shade for young chicks, 144

Shipping, dressed poultry, 290
market eggs, 285
methods of, 298

Simplicity in house, 167

Sitters, management of, 115

Sitting the hen, 114

Size, of egg breeds, 48
of general purpose breeds, 68
of meat breeds, 58

Skunks, 321

Slope, 153
Small-flock colony laying house,

201

house, 177
Sonora County, California, 326
Sour milk, as a feed, 256

Soy bean meal, 226

Sparrows, nest and eggs, 25

Special matings, importance of, 88

Sports, 87
Standard classification, of breeds,

38

defined, 39
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Standard classification, score card,
349

Standards for feeding, 356

Starting poultry keeping, 43

Sticking, method of, 286

Stock, for foundation, 44

securing first, 44

Studding, erection of, 184

Success, foundation for, 12

Succulence, source of, 232

Sunlight in houses, 164

Surroundings and success, 13

Swallow, Barn, and nests, 26

Tree, and nesting stump, 26

Table eggs, 273

Tape-worm, 317

Temperature for brooder, 138
of houses, 166
in incubator, 125

Terms of lumber defined, 179

Terns, Royal, on nesting site, 20
Terrestrial birds, 22

Testing eggs, 116
in incubator, 128

Theft, 322

Thrush's, nest and eggs, 25

Transportation, 152

Trap nests, 192

Tuberculosis, 314

Turkeys, Bronze, 24
White Holland, 24

Turning eggs in the incubator, 128

Type, definition, 37

Unique features, 81

Utility classification, 38

Utility classification, definition,

39, 272
score card, 350

Variation, 86

Varieties, development of, 36

Variety, definition, 37

Vegetation, 154
Ventilation in houses, 164
Ventilators for houses, 165

Vineland, New Jersey, egg center,
327

Volume of feeds, 357

Walls, erection of, 184

repairing, 172
Warbler, Hooded, nest, etc.,27

Water, 193
in body, 213
hi feeds, 213, 231
hi laying rations, 255

Weaning chicks, 120, 140

Weasels, 321

Weight of feeds, 357

Wheat, 227

home-grown, 235
Wholesale markets, 296
Wire for fences, 158

Wyandottes, 74

Yards, alternating, 155

clean, 305

crop rotation for, 156
location of, 151
where to use, 155

Young stock, care at maturity, 149

management of, 148
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