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Successful layers must

be big eaters. Improve

the digestive power and

rate of growth of your
young birds by using a pro-
portion of “Meggitt's” Lin-
seed Meal.

“Meggitt's”  improves
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ety. It is protein-
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greatly increases egg pro-
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thus saved Meal.

Get it from Your Produce Man
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POULTRY FARMING.

L—STARTING THE POULTRY FARM.

For those who have definitely decided to take up poultry farming as
a living, answers must be given to the following questions:—

1. Where to start.
2. When to start.
3. How to start.

In considering “where to start,” the questions of locality and soil
must be borne in mind. While it is not suggested that any one locality is
undoubtedly the best, it must be recognised that proximity to a railway
station means reduced haulage of foodstuffs on the one hand, and in the
marketing of produce on the other. The suitability of the elimate must
be considered. For instance, in the bulk of the northern parts of this
State, i.e., the hotter distriets, lack of ample water supply means an
absence of green feed during the summer months, and green feed forms
50 per cent. of the birds’ diet.

Sandy soil is the best for poultry, and heavy clay should be avoided.
The advantages of sandy soil are several—

(@) being warmer, the chickens develop quicker with consequent
saving of both food and time.

(b) a lighter, and so cheaper class of horse can be used for any
cultivations that may be required

(¢) On this class of soil the weather conditions can be almost
entirely ignored, and the land worked any time of the year.

(d) With water and manure green crops can be grown all the
year,

When to Start.

Egg production should always be looked upon as the main objective.
The hest prices for eggs are always obfained in the autumn and winter
months, March, April, May, and June. Therefore, pullets should be
hstched out so that they will be in full profit dur'mg that period.
For the most successful results the breeding pens should be
ready to hatch out chickens for winter laying, the exact dates
depending upon the breed, the climatic conditions, and methods
followed. The heavy breeds bemg slightly slower in reaching maturity
should be hatched out two or three weeks earlier than the light
breeds. July, August, and part of September will, in most places, be
the best months for hatching. Too early hatching may mean a false
moult when the colder weather sets in, although such birds may be
safely used as breeders after being twelve months old, whereas the
late-hatched bird is slower in reaching maturity, does not lay until
the price of eggs begins to fall about mid-June, and never makes a
satisfactory breeder.
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Starting the Poultry Farm.

How to Start.
It muy be definitely stated that for suceessful poultry keeping the
is no such thing as a “best ” breed; if sufficient care and attention a
paid 1o any breed it can be worked up to about the 300-egg mark.
Laging strain is fur more importaut than breed, and the questit
of “selection” will be discussed later.
There are virtually three ways of making u start.

1. Eggs.
2. Baby chicks.
3. One or more breeding pens.
Any of the foregoing methods will give good results provided th
the buyer is prepared to ask for, pay for, and see that he gets—the be:
Many of the prominent breeders issue catalogues of prices, and eg
ean be bought at almost all prices from 20s, each, down to about 4
each. These prices represent the seller’s valuation of his own stoe
Should the buyer, therefors, grumble if the birds from the 4d. eggs ¢
not give high records? The same reasoning applies to baby chick
which can be bought from as low as 9d. or Is. each and upwards. TI
beginner is urgently advised to get a few of the “ upwards,” in preferen
to numbers of comparatively low-grade chicks.

Equipment.

Maximum efficiency, within reasonable limits of expenditure, shou’
be the key to the design of any well laid-out and equipped poultry farr
It is of considerable importance for the ponltry farmer to decide at t}
start the extent to which he hopes or intends to develop ultimately, :
order that a sketch may be made of the plant at its full capacity an
designs made of the shedding immediately required.

Letters are continually being reccived inquiring for plans of buil
ings for poultry, but no standard design has been adopted by the I
partment of Agriculture, for the reason that the materials available :
Victoria are so varying that no standard could be followed with ar
faithfulness.

In planning out the accommodation, certain general principles mu
be observed. Due regard for the ultimate extension must not |
overlooked, and labour-saving methods and appliances should 1|
adopted wherever practicable. For the poultry farmer on a big sea
the laying down of a small trolley line of hardwood or iron rai
will mean a saving of labour, and where there is an ample wat
supply it is an economy to adopt the ball-cock system in each pe
With guttering at normal prices, a tap may be used just dripping in’
the guttering which is carried past each pen, but provision should t
made for cutting out any pen where sickness mav arise, so as to prever
the water supply becoming a source of infection for the rest of the flocl
Plans should be made for the following sheds :—Feed store and mixir
room, egg room, incubator shed, brooder shed, movable chicken color
houses, breeding pens, single test and laying sheds, d

The feed store should be made rat- and monse-proof, and rather ¢
the large side, so that when opportuaities ocenr stocks may be purchase
ou a bigger scale than just “hand-to-mouth.”
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Egg Laying Competition Pens at Burnley.



10 Starting the Poultry Farm.

T'he egg room should be as airy and cool as possible and well pr
tected from the north. Plenty of shelving should be provided.

T'he Incubator Shed—The small style of incubator has now virtual
had its day, and the mammoth type of machine is becoming more a1
wmore popular; in fact, a big incubator represents a very sound inves
ment, for those in a position to purchase one.

The brooder shed should face north, and the other sheds in mao
localities in Victoria should face east. The heating of the brooder sh
may be supplied by hot-water pipes, gas, electricity, or kerosene lamp

Portable colony houses for the growing chicks are really a necessit
as it is g serious mistake to imagine that fowls can be reared year aft
year in small back yards, as is at present, unfortunately, an all t
prevalent belief. Sooner or later this practice will result in a mark
depreciation in the constitutional vigour of the birds.

The breeding pens should allow 4} to 5 square feet of floor spa
per layer, and should be fitted with outside runs.

Single test pens may be built 5 feet deep by 3 feet frontage, ti
door forming the entire front. These sheds are useful for more reaso
than merely enabling one to ascertain the exact number of eggs a bis
lays in a given period. ~With them the shape and size of egg may al
be nscertained, and the pens can be used for small special matings,

Laying Sheds.—These are to accommodate the bulk of the flock, co:
sequently all labour-saving devices should be carefully considere

On a properly managed poultry farm some system of hookkeeping
essential. The simpler the system adopted the greater the likelihood
the transactions being entered regularly and accurately. The princip
expenditure is incurred in purchase of foodstuffs, and the main sour
of revenue is from the sale of eggs. Accounts should be kept showir
purchase of foodstuffs, materials bought for repairs and renewals (apa
from new buildings, which are a charge on eapital account and n
current account), fuel or power used for heating incubators, broodet
or working machinery, cartages and freights, advertising, labour, &
and on the eredit side the sale of eggs, market birds, stud sales, a1
manure. The net profit is the surplus after all expenses have be
paid, including interest on capital or on loans.

In purchasing stud pens, it is again far better to start with a ve
few “top-notchers” than to buy a lot merely because they are chea
However, price alone may not in every case denote the actual qualit
as at times breeders have various reasons for selling, or wishing to reta
certain stock. There are a large number of thoroughly reliable breede:
most of whom are from time to time represented in public competitior
so that the novice is not entirely dependent upon advertisement
determine from whose stock to select.

Cencerning Pedigrees.

Certain terms, used at times somewhat loosely, regarding pedigre
are apt to confuse or mislead the novice. Eight or ten birds, of perha
varying pedigrees, may be bred together with a certain cockerel. 2
the chickens from this mating are branded with the same toe punch. O
pullet subsequently may be sent to a competition, and perform creditabl
when all the others of the same punth are sold as brothers and sisters-
sometimes as full brothers and full sisters.
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The use of the term “ full brother ™ or  full sister " should be appli-
enble only where the progeny are from the same individual mother as
well as by the same father, failing which the term should be disallowed

[t is infinitely better for the beginner to start with half-a-dozen oi
the best than to commence breeding operations on a much larger scale
with more or less moderate quality stock. An advantage in favour of
buying stud stock in preference to eggs is that stud eggs may then be
produced on the farm instead of being obtaived by rail. Another
point is that the stud birds may be used for several seasons.

A question frequently raised is “ how many pullets can be raised per
oreeding hen?’ The best way to arrive at an answer is to assume that
60—65 chicks will be hatehed per 100 eggs set down, and after allowing
for deaths, eulls, and the faet that half the mob will be cockerels, the
breeder should raise 25 pullets. In other words, he may count on
geiting one pullet for every four eggs set, and as the breeding hens will
generally lay four eggs per week, one pullet per week per stud hen should
prove a slightly conservative estimate. The age of the stud stock is of
some importance. 1t is mot desirable to breed from birds during their
first laying season until they are fully matured, which is to say
not until the birds are twelve months old, and then ouly provided that
they possess sufficient stamina. Many a promising flock has been ruined
by continued * pullet” breeding, with subsequent degeneration and loss
of size and vigour. It is also preferable that the male bird be either
a year older, or a year younger, than the hens he is mated with.

The beginner is also apt to make the mistake of buying a fresh cockerel
every year from a different breeder “ to get change of blood.” Provided
that he has received satisfaction in the first instance, he would be better
advised to patronize the same breeder, as the breeder himself has to
make certain changes in his matings, and so is in the best position to
supply cockerels likely to snit stock supplied in previous years. The
reliable stud breeders keep very careful records of their various blood
lines, and so know what is most likely to suit their own stock.

Selection of Layers.

Whilst there is no definite method whereby it is possible to forecast
the actual number of eggs any bird will lay in a given period, experience
will undoubtedly enable the poultry breeder to select his best pullets for
testing, and also his best hens for the breeding pens. It should be
borne in mind that, while the egg-laying competitions have demon-
strated and developed the remarkable fecundity of the various
breeds, birds should never be mated on figures alone. The fact that
a hen has tested up to, or beyond, the coveted 300 egg mark does not
finally stamp her as a desirable breeder—she may be undersized or
undesirable in some other way—and it is necessary that the weight
limit be rigidly adhered to, to prevent deterioration.

Attention must also be paid to_type, although the question of type
admits diseussion. The standards of perfection for most of the breeds
were fixed years ago, when 200 eggs from a hen in a year were not
looked for, and a total of 250 eggs was considered impossible. These
standards were fixed by men interested in poultry from the exhibition
point of view, the birds being given scant opportunity for demonstrating
their laying abilities, being travelled from one show to another and



12 Starting the Poultry Farm.

in the interim treated and fed for condition, plumage, &e. 1T

time has now come for carefully considered discussions

tween those interested in birds solely from the exhibition standpoi
and those equally interested from the purely ege-laying point of vie

In some cases concessions may have to be made by both sides. F

example, there are other points besides colour in the Rhode Island R

and because a bird has black feathers she is not necessarily

Australorp.

Activity in birds is always a good indication. Those first off
perch in the morning are the last to retire at night, and after foragi
and seratching about all day they go to roost with full erops,

During the past few years the practice of handling birds to det
mine the amount of abdominal development, quality of pelvie bon
&c., has become general throughout the State, and whilst this is
some value to the experienced breeder, it is to a certain extent
handieap to the mnovice, who may fail to make due allowance -
condition as regurds moult, or lay, and consequently reject a really gc
bird.

The following standard is recommended for selecting both layers #
breeders:—

GENERAL ApPPEARANCE.—Bright, active, and healthy. The first essen
« well-developed vigorous constitution, giving evidence
ability to transmit similar qualities.

Hean.—Rather long in light breeds, and lean, narrowing somewhat
wne back of the skull. Heavy breeds proportionately shor
in length of skull, but fractionally deeper.

Eyes—Full, round, prominent, and bright. Colour rich orange 1
except in the case of certain breeds, sueh as Australor
Minorcas, Tangshans, &c., when the eyes should be such
aark brown as to appear black. The space from eye to nost
particularly in heavy birds, should be short, so as to prev
** shrunken face.”

Faoe.~—The skin round the eye should be bright and clean and as f
as possible from face feathering,

Comp.—Thin, and fine in texture, thickening as lirtle as possi
towards the base.

WarrLes.—Thin, and of the finest possible texture.

Neck.—Fine, and fairly long.

Bonv.—Long, deep, and wedge-shaped, as is required in a good mi
cow; wide across the saddle,

Breast Bone—Straight and fine.

Prrvic Bongs.—Thin, pliable, fairly long, and straight, set at consic
able distance from point of breast bone.

Swrv.~—Texture of skin of abdomen to be of thinnest and finest quali
very elastic when in full lay.

Lras—Bayonet-shaped bone, not high, and set very wide apart.

Tam.~—Full and flowing, not set at too high an angle, with long sic
and hackle feathers.

Frarners,—Profuse, but close and flat on the bird.

WeienT.—Six months pullets, White Leghorns, 33 to 4 lbs.; § mon
pullets, Australorps, 5% Ibs.; and others in proportion.
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To condense the foregoing points it may be stated that the bird
should appear bright and alert, show strong constitution with a deep
body and well-sprung ribs, flat bone in the leg, fine texture in comb
and wattles; she should be tight in feather, and last, but by no means
least, should have round, bright, prominent eyes.

The method of moult is instructive. Most of the best layers will
moult slowly, feather by feather, the new feathers working throngh the
old, the bird thus maintaining her lay throughout. TFor two reasons
the full-moult bird cannot be expected to lay during the moulting
season. One is that a greatly increased quantity of the food consumed
is required to maintain the body temperature through lack of fenthers,
aud the other reason is the drain on the system to renew the entire
feather supply all at the one time. Consequently in a flock the bare

The Ideal Australorp Breeding Female.

red-headed birds that moult late and slowly should always be distine-
tively leg-banded. They are invariably hard in feather, and may
retain one or two of the wing-flight feathers for a long time. The
necessity for space from the breast bone fo the pelvie bones in full lay
is to denote abdominal capacity. If this capacity is lacking there 18
not room for a number of yolks to be developing at the same time to
maintain an almost daily ontput of eggs. Crooked breast bones usually
denote constitutional weakness, and any bird with such a defect shonld
be discarded, unless the breeder is quite confident that the dent is the
result of the bird’s perching when too young. The foregoing hints for
selecting good layers and breeders of layers apply to all breeds, and the
general public should bear in mind that the question of breed is, after
all, of far less importance than laying strain.

Tt so happens that great attention has been paid to White Leghoras,
and more recently to Australorps, but the breed is not the whole
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reason for the high scores these varieties have made in competiti
Certainly six White Leghorn pullets have yielded 1,699 eggs in one ;
at a Burnley competition, and an Australorp pullet has laid 338
in the same period, but if breeders will pay as much attention to car
selection in other light or heavy breeds, there is no real reason -
the records of the White Leghorns and the Australorps she
not be equalled or excelled. The ability to lay large numbers of ¢
is mot confined to two breeds, and that is why the Department of A
culture offers inducements at the competitions in the shape of a
tional sections to encourage the development of the laying capabili
in other strains. At an unofficial competition a Buff Orpington
aid over 200, and a Faverolle 208 eggs.

Selection of Breeding Stock.

The selection of breeding stock for the coming season, and the ma
of them, is one of the most interesting undertakings of the year.
success of the whole season depends on the judgment displayed
placing the right birds together.

Many people assert that birds for egg-production can be picked
certain visible characteristics such as a certain fype, measurements
certain bones, beld round eye, clean face, tight feather, &c. H
ever, after a good many years of experience I um compelled to say 1
I believe high egg-producers know no set type by which we can
them with certainty. T have had under observation hundreds of b
in both trap-nests and single pens, and it is surprising the numbe:
hens, possessing many of the outward characteristies generally ¢
sidered necessary to a good layer, which fail to lay even a fair num
of eggs. This can sometimes be accounted for by the fact that perh
the bird’s digestive organs are mot quite right, or she may not h
been fed the right kind of foed to enable her to lay a lot of e
But there is another reason

It is essential for the breeder to bear in mind that the van
characteristics of the chicken may be inherited separately. It is poss
for a pullet to inherit many of the characteristics of a good layer ;
yet not inherit the factor for high egg production. It is therei
plain that the first essential is the selection of hirds that have the ct
acters wanted, and the next thing is to test their power to trans
those characters.

My experience is that certain birds are excellent in breeding
characteristic but fail in others. We have hens that transmit seve
desirable characteristics, but also transmit one or more very unde
ahle ones. One hen at Werribee which has almost all the outw:
features that we look for in a good layer was tested as a pullet, ¢
she produced 272 eggs and never went broody. When mated the
lowing year to a very fine cock -she produced several daughters, sc
of them much better layers than herself. One laid a sequence of
eggs, missed a day and laid another 45. and then went broody. Oth
however, were indifferent layers and laid small eggs. We could -
account for it on the male side. For this cock was bred from a }
that laid a good 20z. egg, and his &isters laid big eggs, in fact one sis
was the mother of Mr. Cullen’s hen that laid 338 at the 1923-24 Burn

NI )
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Competition, & bird that laid a splendid egg. I weighed her 338th
egg on the last day of the test and it weighed 2 7-16th ounces. Our
experience is that there is a great difference among birds in their ability
to transmit certain characteristics. Some birds are good breeders, others
though closely related are of very little account. So the most pro-
gressive method of breeding is to know the parentage of each chicken.
This will enable one, by testing the progeny of the matings, to find
out the good qualities that have been transmitted; also it will point
the way as to what steps should be taken to correct any undesirable
qualities that appear.

T think there are too many mien who value trap-nesting or single
pens simply as a means of telling how many eggs hens lay 1 a given
time. With most, if a hen lays a large number of eggs, that is suf-
ficient to ensure her a place in the breeding pen, irrespective of her
size and type, or the size of the egg she lays. Now, I maintain that

Good Specimen—Leghorn Female.

the greatest value in single-testing lies in the fact that it enables us
to determine family traits in our birds, which is really the breeders’
safest guide. For instance. if a pullet lays 300 eggs in a year and
several of her sisters are poor layers, apart from the extra value of the
eggs laid by her, she has no value as a breeder, ' But if there are four
or five sisters that lay an average of 250 or over, it goes to prove
that high egg-production is a family trait and likely to be transmissible,
and any of these sisters is, in my opinion, of greater value as a breeder
than the hen that lays 300 eggs, if she is the only high-producing
member of her family.

It is now an accepted fact that high egg production is transmitted
from the mother through her son to his daughters. Dr. Raymond
Pearl, late of Maine, United States America, goes so far as to say
that as long as the male carries the fecund quality in a high degree,
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it is of much less importance that the females with which he is ma
be high producers, and that better results in this respect are obtair
with a good “male and poor laying females than where the he
have big records and the male does not carry the fecund quality. T
has been corroborated to a certain extent by experiment at Werrib
A cockerel, bred from a hen that laid 110, and whose father was b
from a hen that laid 93, was mated to two hens, mother and daught
whose scores were 269 and 273 respectively. DPullets from these w
tested and turned out poor layers; ten averaged 153 eggs a bird. £
other cock (hred from a 272 hen by a cock whose mother laid 2'
was mated to six very poor layers bought out of the Burnley F
Competition: their scores were, 7, 57, 96, 109, 130, 159. Thirt«
pullets bred from these laid 2,396 eggs, or an average of a little o
184 eggs per bird. Four daughters of the hen that laid 96 all laid o

A Typical Utility Leghorn Sire.

200 eggs each This should be sufficient to sh_ow the great influence -
male bird has in breeding for egg production, and how necessary
18 to use only male birds bred from a family of high producers rat.
than those from a hen which, though she herself may have laid a la
number of eggs, comes of a family of moderate layers. No poultry-farn
should be in a hurry to discard a good cock hird. Many a third a
even fourth season male will sire strong, vigorous progeny if he .
heen well cared for. Once a male proves his abilty to sire g
layers he is almost invaluable. The late Mr. Hart used to say that
was a comparatively easy matter to get hens to lay a lot of eggs, 1
that it was a very difficult matter to find a mating which would prodi
fast layers, and that once such a mating had been found it was wise
continue to breed within those lines of blood as long as possible.
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In the selection of breeders for the forthcoming season, a bird's toe-
mark is of far more importance than its looks, and if one knows the
breeding behind a bird, he should think twice before he discards her
because she fails in appearance. The toe-mark, together with the
pedigree book, should give an owner a complete knowledge of the
blood lines; this, in conjunction with the egg-record book, will give
all the particulars required to enable one to make matings with the
best prospects.of success. It must always be remembered that the first
selection of breeding stock should be on the basis of constitutional
vigour and vitality. Therefore, unless a bird is typical of its breed,
strong, and robust, and has gone through its life without sickness of
any kind, she should be got rid of. A pedigree male is the only safe
one to use, and it is not only necessary to know how many eggs his
mother laid, but what sized eggs they were. Further, it does not
matter how many eggs his mother laid; if he is not a bird of strong,
vigorous constitution, it is very unlikely that he will transmit the
good laying qualities of his mother to his daughter.

In stating a few of the principal features to be sought for in
selecting o breeder let me say—first of all, 1 want to see the bird on
the ground in a natural position, so that I can see whether it has a
good outline for its breed and is of correct size. 1 like a bird to be
alert and active, close in feather, with legs fairly wide apart and toes
well spread, the bone of the leg flat rather than round. Next, I con-
sider the head is the hest index as to quality; it should be of good
shape, with skull well defined; a good full round eye, prominent and
well up to the Top of the head, and the face clean and beak strong and
nicely curved. If these qualities are there 1 then want to handle
the bird, and it must have plenty of width across the back, and the
body should be deep. This is the part of the body in which all the
hen’s chief organs operate—heart, lungs, and digestive organs—and
it, must be roomy if the hen is to develop speed as a layer. She must
also possess depth of rib, and be flat-sided rather than round-bodied
There shouid be a good width from the point of the breast bone to
the pelvic bones, and the end of the breast bone should have a down
ward tendency rather than upward. 1 like the pelvic bomes to be
straight, pliable, and free from flesh. All these points are desirable,
but, as a combination, are hard to find in individual birds, and the
best we can do is to get as many of these desirable qualities in a hen
s possible and try to select a male bird strong in the qualities in whick
the hen is weak.

A breeder should never lose sight of the fact that every desirable
guality in a strain ean be fixed only by repeated and continuous selec-
tion year after year.

The Small Egg—a Danger to the Industry.

Perhaps the greatest danger to-day to the poultry industry in
Victoria is the small egg. Vietoria leads all the other States in the
value of her poultry products, and the reason is that we have probably
the best climate in the world for the production of every class of food
n for the best development of all kinds of poultry, and we
have poultrymen second to none in their knmowledge of breeding and
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management. For these reasons, the poultry industry is growing
fast, and the export trade will have to be still further exploited. T.
it a huge market on the other side of the world, but unless we
export the right size of egg, we will never be able to take full advan
of that market.

It is a more serious matter than many people think. This bas
the progress of the industry confronts me everywhere I go througl
tne State, and the pity of it is, many poultrymen do not or will
realize the danger. It could be easily stamped out if poultrymen wi
only take a firm stand and refuse to incubate an egg that does
weigh 2 oz., and also mever place at the head of their breeding )
male birds whose mothers did not lay a 2-0z. egg.

Selection for Competition.

When selecting pullets to compete at the various competiti
breeders should bear in mind that visitors to these competitions throu
out the year are apt to judge the birds they see as representative b
ot the flocks from which they have been chosen. Competitors, therefi
should take every care to see that only birds of the very best qua
are selected.

Which Looks the Best?

In most cases these birds will be wanted for breeding pens, especiz
those that have made high scores. As there is always a good dems
for stud birds bred from good performers, breeders should give t
matter serious consideration, as unless particular attention is paid
size, type and constitution, no one can hope to breed guod stro
chickens from which to build up even a profitable flock, let alome
reputation for himself and the State. High records are desirable, i
type and constitution are absolutely essential to the poultryman w
wants to make a success of his business.

The late Mr. Lewis Wright stated that “ Every desired qual
which has become characteristic of a strain is the result of repeal
and continuous selection year after year.” This is equally true whetl
it is a particular colour of feather or the quality of high egg p!
duction. -
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So a poultryman, in making his selection for competition, should
pay great attention to the breeding that is behind his birds; and, in
my opinion, the pullets’ toe-marks should be his surest guide, but it
does not matter how many high records appear in their pedigree, unless
they have stamina they cannot be expected to stand the strain of
twelve months’ heavy laying.

There are certain outward features apparent in unearly all birds
capable of laying a large number of eggs if given suitable food and
environment, and if kept in perfect health

It 18 my opinion that a bird’s head is the most reliable guide as
to its ability to lay well, for T have never seen a pullet with a bad
head prove to be a good layer, though I have seen pullets with good
heads fail to make high scores, but in most cases this has been due
to some internal trouble or improper feeding.

A pullet’s eye should bs round, full, and bright, with as large a
pupil as possible. Tt is from this source that the quickness of eye is
derived enabling the bird to procure a large amount of food which a
bird with a dull, sleepy eye would not see. The eye should project
well out from the skull. The skull should be narrow and project well
down the neck. The beak should be stout and not too long. The
comb and wattles should be fine in texture and feel like silk. The
ear lobe should be even in shape and of good texture. The neck
should be thin and medium in length. The back should be as long
and broad as possible, and wide across the wings. The breast should
be well defined and show good crop capacity. The feathers should be
close as possible.  The legs should be flat boned, not too fine, but
smoothly scaled; (a poor quality bome is round, hard, and roughly
scaled) ; they should be straight and placed well apart, and the toes
should be straight and well spread. When handled the abdomen should
be wide, the skin soft, pliable, and elastic—it should not have a tough,

- hard or leathery feel. The quality of skin is closely related to the
skin about the face of a bird. If the skin of the face is coarse, it
is found to carry throughout and is a sure sign of lack of quality.
The breast bone should be short and straight, and the end should
have a downward tendency rather than upward; in Leghorns we find
about 3§ to 4 inches in the best layers. The pelvic bones should
be thin and straight, and free from flesh. The most important thing
about a layer’s body is the distance from the point of the breast hone
to the pelvic bones. The mearurement of a good layer in the light
breeds should be 3 to 3% inches, and in the heavy breeds 4 inches and
upwards  Without this capacity it is impossible for birds to produce
egps in sequences, no matter how well bred they are or what amount
of faod is given. :

Tt is hard to understand why some men send immature pullets to
the competitions, as they must know that they will be greatly handi-
capped, for if they do not get off in the first week or ten days they
have little chance of winning.* On the other hand, it is unwise to send
birds that have been laying for some time, as they are very likely
to resent the excitement of being transferred from home to mnew
quarters, with perhaps change of food, and may promptly go into
moult. "

Managers of competitions come in for a good deal of criticism each
year, and are often blamed because birds stop laying on arrival at
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the pens and moult. I think a good deal of this could be avoide
the owners exercised a little more care in feeding just before the «
petition, and in crating their birds. If pullets are well grown and
on the point of laying, their food should be of the plainest descript
The mash should be only plain bran and pollard and green-stuff, -
green-stuff at mid-day.

The grain ration should be mostly oats, say three parts oats and
part wheat. Birds fed in this way are more likely to respond qui
to the competition feed and get into their stride almost at once.
the other hand, if pullets are backward, it is a good plan to feed n
mixed with milk feed, with green-stuff at mid-day. The grain sh
be before them in hoppers from mid-day to roosting time so that (
bird can get all it requires, If this is done, I consider it essential
these hirds should be fed fresh cut green-stuff the last thing, and
hoppers closed till noon next day. This is a better plan than for
birds with green bone or condiments as is frequently done. It is
unwise to feed birds any food that they will not get at the competit
Tne feeding of fresh cut green-stuff the last thing at night is a v
dertul aid to these voung, growing pullets, as it helps to put t
digestive organs into that perfect condition so necessary to pullets
pected to lay a large number of eggs.

It is unwise to include in a team even one bird which has E
sick at any time during her life, as, although apparently recoverec
twelve months’ severe laying test is sure to find a weak spot, especi
in a team test at Burnley. One ailing bird will handicap the wl
team, therefore, poultrymen should be careful not to send a bird v
any symptoms of contagious disease or even a slight cold.

Tue Crariné oF Bmps ¥or CoMPETITION.

It is hard to understand why some breeders go to no end of trov
to hatch and rear birds for competition, take every care in bring
them up to concert pitch, and then spoil it all by the want of a Ii
thought in crating. It should be remembered that pearly all well-b
birds are of a nervous temperament and highly strung. They sho
be in tip-top condition, and be the very choicest of the flock. Tt
performances at the competition may mean the owner’s success
failure in the coming season. In view of this, surely they are wo
& good comfortable crate so as to ensure their landing at the e
petition ground in good order, even if the distance is only a short o

Many birds are sent in crates far too small, in which they becc
eramped and overheated; this, with the added excitement, of
causes colds to develop—sometimes a false moult—and their cha
is thereby ruined from the start.

Treatment of Breeding Stock.

A mumber of poultry breeders complain each year of infertil
amongst their breeding stock, and also, ‘that ofter their best lay
do not come into lay until late in the season, with the result that {
chickens hatched are slow to mature. and often of quality inferior
the parent stock. Much of this trouble would be avoided if poul
men gave their breeding stock a little attention at the right time
the year and prepared them for the coming season A great ma
cases come under notice where, owing to the breeders’ wish to hs




Starting the Poultry Farm. 21

early chickens, they breed from pullets (many of them immature), be-
cause the older hens are kept laying right up to to breeding season, and
just when their eggs are wanted for imcubation these hens are moult-
ing and resting.

There is no doubt that it is breeding from this immature stock that
ie the cause of so many small under-weight eggs coming on to the
market. This is a much more serious matter than many poultrymen
think, and unless they alter their methods it will mean ruination to
themselves and a serious set-back to the poultry industry of Vietoria.

It is absolutely necessary that breeders should at onee realize
the advisability of giving more attention to the breeding stock
that is to produce the birds whose eggs will enable us to compete
successfully 1n the egg markets on the other side of the world. In
wy travels through the State 1 meet far too many men who are sacri-
Being the constitution and stamina of ther birds for high single test
records, which are often obtained under artificial conditions of feeding
and housing. The general result of using tlese coddled hens as breeders
18 stock ol poor constitution.

If we consider the life of some of these hens such a result is not to
be wondered at. In the first place the chicken 1s hatched under arw-
ficial conditions, and confined with an artificial mother till six or eight
wecks old.  She is then too often placed with « crowd of others in a
shed, or sometimes a small run, with little grass and small range,
and when about five months old put into a single pen, to be under
control for twelve months, in order that her record may be ascertained.
When she moults—very often still under cover—she is mated probably
tc a4 cockerel that has been hatched, brooded, and reared under the
same conditions.

ln my opinion it is impossible to keep up the stamina of our birds
if we continue to breed under these conditions. Do what you like
with those intended for layers—put them in sheds and get them
to lay all the eggs they will; but where birds are wanted for breeding
purposes, let them be reared under natural conditions: give them as
much free range as possible, and feed them on only plain wholesome
meals, succulent greenstuff, and clean grain.

Though the breeding season starts in July, the preparation of the
stock should begin in March. All the birds likely to be wanted in
the breeding pens should be selected in this month, and they should
be placed in pens away from the laying flock. Their diet should be
of the plainest description, very little mash, but plenty of succulent
green-stuff, and the grain ration should largely consist of plump
Algerian oats. The object is to get these ens to rest, and to
encourage them to moult by feeding a little sulphur or boiled linseed
in the mash occasionally. This will help them to grow a mew set of
feathers, and then they will be ready to lay by the time the eggs are
wanted for early hatching operations.

The selection of breeding stock should be on the basis of vitality
and constitutional vigour. If selection be made on records alone, and
only the highest producers used as breeders, without due consideration
being given to the birds, size, type, and constitution, the stock will
deteriorate. If birds are selected without these qualities they will
not reproduce stock with the health and perfect digestive organs so
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necessary to the pullets which are expected to lay large mumber
eggs.

1 would strongly advise poultrymen never to place at the heac
their breeding pen a male bird the mother of which laid eggs of
than two ounces, and never to incubate an eggz that does not w
two ounces. This is, I am sure, the only way by which the siz
eggs laid by a flock will be increased.

A very important thing to remember is that the best and stron
chickens are hatched from the first twenty or thirty eggs that a
lays after her moult.

IL—INCUBATION OF EGGS.

There are virtually three methods by which hatehing may be effec
t.e—(1) Natural Method; (2) Semi-Natural Method; (3) Artifi
Methods.

The first method—Natural Hatching—is when a hen steals her n
and huiches out her own eggs, almost invariably with the utmost sncc
whereas in the second (semi-natural) method the hen is set, w
broody, on eggs not necessarily laid by herself, and in a place chosen
man, The nest should be made in a place apart from the general fic
and the sitting hen should be given plenty of fresh, cool, drink
water (as broodiness is a feverish condition) and provided with a g
dust bath to keep herself elean from vermin. which, if undestroy
would materially retard the growth and welfare of the chickens w
hatched.

It is desirable to keep a record of each hen to show such data as, w
set, date hatch is due, number of eggs set, number fertile, and result
hateh; also the pen number from which the eggs came. The first
should be made between the fifth and seventh days, when the emb
may be readily detected, and the commencement of the blood ve:
system is also noticeable. By setting, if possible, three hens at once
is generally easy to re-group the fertile eggs, and so enable one of
hens to start off again on a fresh lot of eggs.

The second test may be made between the twelfth and fourtee
days, when the bulk of the eggs appears dark and the air space of
egg—about one-fifth—is plainly visible. The hen must not be disturl
after the nineteenth day, and hatchicg should b2 completed by
twenty-first day. The reason why better results may be expected fr
the purely natural method is because the hen has mated with the roos
~when in the best condition for breeding, and also because in choos
nest and conditions she is frequently a better judge than man,

There are now two main systems of ineubation—(a) hot wa
or tank machine type; and (b) hot air machine. TIn the ]
water type, the heat is supplied by radiation from the bottom of
copper tank containing water heated by kerosene or gas. In the
air type, the heat supplied is a downward current of hot air, genera
obtained from kerosene or gas. Preference for any one type is a mat
for the individual operator, who had always better be master of |
type than the slave of several; ‘yet, far too many breeders have
motley collection of all types and sizes.
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In warmer latitudes the objection to the tank machine is that it
cannot be easily cooled during the day time in a warm spell, nor quickly
heated on a cold night. For this reason, north of the Dividing Range,
the hot air type is generally preferred, though in the Gippsland and
Western Districts, with their cooler climates, the tank machine is
excellent. :

There is little doubt that the mammoth type of incubator will
gradually supersede the small machines, on account of the greatly
reduced cost of working.

Development of the Embryo.

During the first day there are two growth centres, the head process
and the primitive streak, the latter appearing in the blastoderm in the
axial line of the future embryo, but somewhat behind the place where
the embryo proper begins to develop. In the head process there is the
first development of the spinal nerve, as well as a rod of cells termed
the notochord, which forms the supporting and stiffening axis of the
body, and there is a thin membrane termed the amnion (or caul), which
forms a closed sac surrounding the embryo.

The second day the head continues to develop rapidly, and the for-
mation of blood vessels begins, the heart being formed within the head
fold, with vitelline veins and vitelline arteries. Two swellings from the
brain form the first trace of the optic system, and the ears are represented
by two slight depressions where the hind brain will ultimately develop.

The third day marks the commencement of the internal organs, with
a considerable reduction of the white of the egg, caused by the increased
activity of the blood-vessel system.

The fourth day the white, or albumen, of the egg is further reduced,
the wings and legs appear as conical buds, the kiduey is also developed,
and the amnion is fully formed and completely surrounds the embryo.
By the fifth day the legs and wings have increased in length, although
they are still very much alike.

The sixth day the avian characteristics have d ped in the legs
and wings, head and alimentary canal. Hitherto there has been little
distinetion from the embryo of mammals or reptiles.

The seventh day the head ceases to grow more rapidly than the
body, and motion becomes apparent. Feathers begin to appear on the
ninth day, but do not protrude until the thirteenth day.

The beak appears on the eighth day, and by the sixteenth day the
beak and nails have hardened. By the fourteenth day the chicken
changes its position from lying at right angles to the axis of the egg,
and thereafter lies lengthways. By the twentieth day it pierces
the inner shell membrane, and commences to breathe, consequently
the allantois circulation gives way to that of the lungs. The twenty-first
day the chicken hatches, prior to which the remainder of the yolk is
absorbed, providing sufficient nourishment for about 24 hours or so.

Number of Pullets to be expected from a hatch.
Incubation is one of the most interesting, and also one of the most
important operations in conmexion with poultry-keeping. The poultry-
man depends chiefly upon the pullets for the supply of eggs during the
winter months; it is, therefore, advisable for him to replace a large
proportion of the laying flock each year with pullets. This repl t
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makes the use of artificial methods of incubation absolutely ess
On most commercial farms it is estimated that for every six eg
by the breeding stock only one pullet is reared. Wastage takes p
the following way :—For every six eggs gathered, one is discar
account of size, shape, or shell texture. Later it is proved th
of ‘the eggs is infertile and another is of weak germ, and the ¢
dies in the shell; thus from the five eggs placed in the machine,
chicks are hatched. From these chicks, after allowing for los
death, accident, and culling, also 50 per cent. cockerels, on the a
shightly more than one pullet reaches maturity, the proportion
about 25 per cent. of the eggs actually set down. This shows th
replacement cost is very heavy; consequently it is mecessary to
to every detail that is likely to affect it in any way.

Hatching chicks successfully in an incubator depends on a n
of circumstances, quite apart from the actual operating of the ms
Some of the factors which influence the hateh are:—The vigour
breeding stock, their care and management, selection of hatching
storage of hatching eggs, time when eggs are set, and incubator m
ment.

The careful selection of the birds intended for breeding will elir
many poor layers and weak individuals. The selection shoulc
place several months before the breeding season commences. Th
give the poultry-keeper an opportunity to prepare the birds fi
breeding season. Early moulters are looked upon with suspicior
moulters are usually the most desirable birds from which to bree
the selected birds continune to lay into April, production sho
stopped (see page 21), so that they may be laying again when the
breeding season commences. During the moult, the birds’ reprod
organs have a complete rest, so the first 20 or 30 eggs laid aft
moult are the ones most likely to hatch good strong chicks. Onl,
one year old or over should be used for breeding. Breeding
immature pullets will usnally result in weak chicks and smailer
It is very important to know how the male bird is bred, and he .
be well developed with plenty of constitutional vigour.

Breeding stock should have been well fed during the winter
general, the ration which is recommended for layers is satisfacto
breeders. Ample supplies of good succulent green feed shou
supplied, and, if possible, skim milk or dried butter-milk. The fi
of milk and greenstuff is known to have a good effect on the
themselves and on their eggs. The ideal breeding pen is one where
birds are allowed free range. If they must be housed, they shoi
allowed as much room as possible, and be supplied with plenty of
seratching material to provide exercise. The house should be s
structed that the direct rays of the sun can shine on the birds. !
sunlight on breeding stock has a beneficial effect upon fertilit;
hatchibility of eggs. .

The number of hens that should be mated to each male bird
with the different breeds, and is also dependent on the varying .
tions under which birds are kept. The more freedom they has
greater the number of hens that ean be mated to each male.
White Leghorns, twelve to fourteen hens can be mated to one male
Australorps, Rhode Island Reds, and Light Sussex, from eight to t
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The Selection of Eggs for Hatching.

Eggs suitable for hatching should be selected from those gathered
each day. The hatching of many crippled, deformed, and * dead-in-
the-shell ” chicks could be prevented if only normal-sized, good-shelled,
and good-shaped eggs were set. The ideal hatching egg should weigh
not less than 2 ounces, and have a smooth shell of medium thickness,
and be free from ridges or roughness. Thin-shelled eggs dry out
rapidly, and thick-shelled eggs do not permit good eirculation. Those
of normal shape are desirable. There is no foundation for the ancient
idea that long eggs will hatch cockerels, and short round eggs hateh
pullets.  In fact, there is no way to predict the sex of the chick from
observation of the egg. On the average, half the eggs will hatch
cockerels and half pullets,

Eggs of stud stock should be gathered frequently, especially in bad
wenther. Frequent gathering will prevent the necessity for cleaning the
eggs, which takes a grear deal of time. and may affect incubation.
Very dirty eggs should be cleaned before being placed in the machine;
but it is preferable to have the eggs taken while clean from the nest.

Eggs that are being held for ineubation skould be stored in a cool,
well-ventilated room. Seientists tell us that ineubation commences, or
at any rate that change will begin to take place, in an egg at a tempera-
ture ns low as 68° F. It is probable that eggs are not injured for
hatching purposes if they are stored where the temperature does not go
below 40 . A temperature of between 55° and 65° should be ideal.
The length of time that eggs may be held and still hateh reasonably
well is debatable, but there is no doubt that the fresher they are the
better. It is advisable to use eggs not more than about 7 days old.

Early Hatching recommended.

The result of years of experience on the Research Farm, Werribee,
has shown the advisableness of hatching early.  There are many
advantages gained by doing so. Surplus cockerels may be sold on a
higher market. Pullets develop well in the early spring, and are better
able to withstand extreme heat in the summer; they also mature quickly
and begin to lay when egg prices are improving. Late-hatched chicks
are hard to rear; they are slow in maturing, and the pullets do not
begin to lay until late in the winter when egg prices are declining.
While some early-hatched pullets have a tendency to go into a false
moult in the early winter, they more than make up for the short time
lost by an inereased mumber of eggs in the late summer and autumn.
This false moult does not usually affect the entire flock, and experiments
have shown that it can be checked by feeding a large proportion of
grain, or by allowing free choice of grains during the autumn and early
winter,

The months most suitable for hatching are July, August. and Sep-
tember. At the Research Farm, no chicks are hatched after 30th

September.
Operating the Incubator.
Before the hatching season starts, the incubator shounld be examined,
and any missing or broken parts replaced. The heater must be free
from soot or dust. The lamp shounld be thoroughly cleaned, and the




26 Incubation.

burner boiled in soap-suds to remove any oil or carbon. A new
should be obtained at the beginning of the season, and be of such qu
that it will not require replacement during the season. The ma
should then be connected and made perfectly level, and given a
run to see that all the parts are in working order.

The instructions supplied by the maker of the machine shoul
studied carefully, and at least followed fairly closely. Condition
course, vary in different districts and in different rooms; there
regulations eannot always be rigidly observed, and they must be vi
to meet circumstances. To operate an ineubator successfully, one sk
keep in mind three essentials: heat, fresh air, moisture,  The
development of the chick-embryo takes place when these are prese
proper proportions,

The experience of most operators is that the correct temperatun
incubating hen eggs is from 103° to 104.5°. The temperature sl
always be read with the bulb of the thermometer just 2 inches a
the tray on which the eggs are placed—that is, just a little above the
of the eggs. As the temperature varies at different levels in the
chamber, it ic most important that the readings be made at a comw
level. The further away from the source of heat, the lower the tem
ture, and viee versa. At the commencement of the season,
thermometer should be tested by a chemist, or one may do it onesel
comparing it with a clinical thermometer. If it is not registe
correctly, allowance can be made accordingly. Good results are usi
obtained when the machine is operated at 103° for the first week,
for the second, and 104.5° the third week. To maintain an even tem]
ture, the machine should be operated in a room which is not affc
greatly by outside temperature. Care should be taken that the sun
not shine directly on the machine, and thus raise the temperature.

Like any other growing thing, the chick-embyro needs ox;
which it obtains from fresh air. To ensure a regular supply of 1
air in the machine, the incubator room, as well as the machine if
must be well ventilated. An ineubator room built on the ground
is preferred to a cellar, beeause it is much easier to ventilate. N
instances have been brought under notice where bad ventilation
been the direct cause of poor hatches—the chicks dying in the ¢
Often, in the endeavour to keep the incubator room at an even temj
ture, the ventilators are closed, but probably the lack of fresh air
more harm than a slight variation in temperature.

Tricubators are constructed on many different systems—hot-air,
water tank, hot-water pipes, &c—but in all of them a circulatio
air through the machine is necessary. If the eschange of air i
rapid, the eggs will dry out. This tendency must be correctec
supplying moisture.

It is very difficult to detexmine the exact amount of mois
required. Mechanical devices which are supposed to indicate

Dy
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evaporation from the eggs are seldom reliable. It is advisable to do a
little experimenting, until one finds the amount of moisture that will
give the best results under one’s own conditions. For beginners, 1
would suggest that they supply moisture during the whole of the hateh.
It is doubtful whether too much can be supplied, but we do know that
insufficient moisture is harmful. The usual method of applying the
moisture is by placing a tray of clean water in the machine, but
probably with certain types of machine better results are obtained
by keeping the floor of the incubator room damp. As evaporation takes
place, the moisture-laden air passes into the machine.

Before each hatch, the incubator should be thoroughly serubbed and
disinfected with a good strong disinfectant, such as formalin. It has
heen definitely proved that some of the worst diseases affecting chickens
can be spread by the agency of the incubator; hence the importance of
this measure.

The greatest care must be taken of the oil Jamp. The wick shonld
be trimmed regularly each day, so that an even flame is produced. A
smoky flame will cause soot to form, and soot may cause fire. It is a
good practice to fill the lamp and clean the wick in the morning after
handling the eggs. Handling the eggs with oily hands is one way to
get a poor hatch. The lamp should never be completely filled with oil;
about a quarter of an inch of space should be left in the top of the bowl;
this will prevent the oil from running over after it warms up and
expands. The chimney should fit firmly on to the burner; one should
be on the watch for eracks or breaks in the mica of the chimmey, as
these are often the cause of a smoky lamp.

The machine should be regulated and running mnicely for a few
days before the eggs are put in, but it must be borne in mind that it is
harder to keep an even temperature in an empty machine than in one
filled with eggs. Putting in cold eggs will, of course, cause the tempera-
ture to drop, and several hours may elapse before it can be brought
back to normal.

When running at the desired temperature, the regulating damper
should be hung about an eighth of an inch above the chimney; it is then
in the best position to operate against a rise or fall in the temperature.

Turning the Eggs.

The machine should not be opened for the first two days. To
prevent the chick-embryo from sticking to the shell, and to enable it
to grow evenly, it is necessary to turn the eggs regularly from the third
to the eighteenth day. Where automatic turning devices are installed,
and the turning can be done without affecting the temperature, the eggs
shonld be turned five or six times a day; but where the turning is done
by hand, it is not advisable to turn more thad two or three times daily.
A good method of turning is to take two or three rows of eggs off one
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side of the tray, and roll the others over gently into the vacant
with the palms of the hands; then put the eggs which were remor
the first instance in the places of those which were turned over by
This brings about not only an effective turning, but it alters their
tion on the tray. It is advisable to reverse the tray each time
replaced in the machine.

Cooling.

The question of cooling is & much debated one, and some poult:
claim to get good results without cooling. The usual practice, m
one that is recommended, is to cool the eggs once a day from the
to the eighteenth day, the time of cooling ranging from about 5 m
to 25 minutes. Cooling causes the contents of the egg to co
slightly, and fresh air is drawn in_through the pores of the sh
the growing chick,

The eggs should be turned and ecoled for the last time on the ey
of the eighteenth day. The machine should not be opened aga
any account until the hatch is practically complete.

IL—CHICKEN REARING.
Care of the Young Chick.

From tae time the eggs start to chip, it is a good plan to h
curtain in front of the incubator to exclude the light. Most incu
have a glass door in the front,and the first chickens to hatel
scramble over the top of any eggs between them and the light. If
of these eggs have just chipped, and the eggs get turned over wii
chipped side down, there is a great danger of the chickens
smothered beforc they can struggle out. )

T do not believe in allowing chickens to drop down into the m
tray until the hateh is over. In a great many machines the differe:
the temperature on the egg tray and that in the nursery tray ah
inches below is too great, and the baby chicks that fall down there 1
they are thoroughly dry often get a chill, which is a bad start in 1

Tt is far better not to open the door of the incubator after the ev
of the 18th day until the hatch is over on the night of the twent;
day ,or morning of the twenty-second. Then the chicks can be
punched, and put into the nursery tray, to remain there for 24
before they are removed to the brooder.

Some poultrymen declare that this is waste time, as they want
the machine filled up again. That can be overcome by having
well-ventilated boxes into which to put the chicks. Day-old
despatch boxes, if lined with sfraw, will do, provided they are k

e
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the incubator room. Whatever is done, it should be remembered that
chickens require at least 24 hours’ complete rest after hatching. Inmy
opinion, this is the very best start they can be given. Warmth and rest
are all they want. By adopting this method, there will not be any danger
of their being fed too soon, so that the yolk gets a chance of being
ebsorbed. When they are taken to the brooders, they bounce out strong,
and ready for what the new world has to offer in the way of food.

The Brooder.

Putting aside the question of hen hatching and rearing as being
quite impracticable on a large scale, a brooder of some kind becomes
necessary. Those in general use are very varied, the commonest being
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home-made brooders, some of which are decidedly ingenious. F
poultry farmer in a big way, with large laying flocks, the hot
pipe system running the full length of the brooder shed is vir
indispensable. The beginner, and the breeder for stud purpose:
will, however, be better suited with the smaller style of brooder.
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Home-Made Brooders.
(1) To AccommonaTE asout 80 CHICKS,

Make a box 3 feet square by 1 foot deep, and hinge the top s
the chickens can be fed conveniently.

A lamp chamber can be provided by placing the box on a frame
square by 6 inches deep. An opening about 6 inches square
be made in one side of this frame so that the lamp can be attende

A hole is required in the centre of the floor of the box, and in
hole an inverted flower-pot should be fitted. Some material &
asbestos putty should be used to close up the space between the flor
and the floor, so as to prevent any fumes from the lamp passing i
brooder. A =
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A small pipe is attached to the hole in the flower-pot; this pipe must
be long enough to carry the fumes out through the top of the box. The
possibility of poison fumes entering the brooder must always be gnarded
against. The brooder lamp, which should have a §-in. or #-in. wick, 18
placed directly under the flower-pos.

A piece of wire gauze should be put round the pot to prevent the
chickens getting burnt. A round wooden cover about 20 inches in dia-
meter, with strips of flannel tacked around the outside, placed over the
pot, helps to retain the heat.

One Type of Home-made Brooder.

Plenty of ventilation should be provided by boring a number of holes
around the top of the brooder close to the lid.

Axorner Tyre.

The brooder illustrated on pp. 31-32 is made in three sections; this
makes for convenience in cleaning.

No. 1—the lamp chamber—is a frame 3 feet square, and about
9 inches deep. An opening about 6 inches square should be made in
one side so that the lamp may be attended to.

No. 2—the heating chamber—is a frame 3 feet square and 3 inches
deep, with a sheet of plain iron tacked on each side. A hole 8 inches
in diameter is cut out of the centre of the bottom sheet, and the 8-inch
disc is fastened with hoop-iron 1} inches above this hole. The brooder
lamp, which should have a §-in. or $-in. wick is placed directly under
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the hole. The heat of the lamp goes through the hole, and stri
the disc, and is distributed throughout the heating chamber, an
warms the top sheet of iron more evenly. A piece of bag covere
dry sand is placed over the top sheet of iron which forms the f
the brooder.

No. 3—the brooder chamber—is 3 feet square and 9 inches dee
is like a box without a bottom. It fits neatly over No. 2.
of ventilation is provided 1n the top of the brooder by fitting 1n ¢
wire netting frame, which can be removed when the chicks require
tion.

Another Type of Brooder.

Provioine A Rux ror TaE CHIOKS

When using breoders of this type, it has been found advis
provide s small run for the chicks for the first few days. The r
be made from a shallow box about 3 feet square and 1 foot dee
the top and one end removed. It should be placed against the |
so that the floor of the run will be level with the floor of the b
chamber. This contrivance will prevent the chicks from getti
far away from the brooder, and there should be no difficulty m &
them to go to and from the heat as they require it. The chicks
always be fed and watered in the run, and not in the brooding ck
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After seven or eight days the small run can be removed and replaced
»v a ramp which will allow the chicks to get down to the ground. Im
ine weather they should be given access to a nice green run, and also
o the sunlight, as direct sunlight (not through glass) has a very benefi-
ial effect on growing chicks.

MANAGEMENT.

While a temperature of about 90° Fahr. will be required for the first
‘ew days in the brooder, the heat should be reduced some degrees every
ouple of days, and too much reliance shonld not be placed on purely
hermometric readings. The chickens themselves are the best thermo-
neter. If at all overheated they will spread out evenly as far as pos-
iible, and, if cold, will huddle together; the object should be to preserve
happy medium. The death rate is usually in inverse ratio to the care
sestowed on the chicks, and though at times one hears of from 2 per
ent. to 5 per cent. mortality in some special hatch, on the average
hroughout the season about 15 per cent. to 20 per cent. may be con-
idered reasonable.

When the ohickens are from eight to ten weeks old they may be
emoved from the brooder shed to small pens with ample range during
he day time, and warmly bedded up with plenty of straw at night.

Continued lack of ample range for the young stock year after year
vill inevitably result in degeneracy, which, probably unnoticed at first,
vill sooner or later undermine constitutional vigour. It is all very well
o talk glibly of 700 or 800 bird flocks on half an acre, as, while that
mumber of pullets may be honsed in their pullet year on a still smaller
lock of land, the stud pens and the young stock must have ample room,
nd the continued overerowding or lack of range must be sternly opposed
o prevent the gradual but certain loss of supremacy which our birds at
iresent hold.

Onme of the chief reasons for failure in rearing chicks in brooders is
ad ventilation. It should be recollected that the respiration of chickens
s much faster than in man. As the chickens have no sweat glands,
nuch of the liguid intake is given off through their respiratory organs,
o the air exhaled from the lungs is heavily charged with moisture.
'his accounts for the high humidity found in badly ventilated brooders,
ad is often the cause of chickens erowding together, and sometimes
mothering. These chickens are generally referred to as sweated. To
bviate this danger, it is necessary to ensure good ventilation without
raughts, and the constant circulation of air to eliminate moisture.

The next most important thing to remember with chickens is that
hey require no feed for from 48 to 56 hours after they are hatched.
Tany thousands of chickens die each year from faulty feeding, and &
reat many through being fed before the erop  and gizzard are prepared
» receive food. Perhaps the hest thing to give when they are from 48 to
12457—92
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56 hours old is a little coarse sand and fine charcoal. The grains
pass through to the tiny gizzard, which is then ready to helj
grinding of the food as it passes throngh from the crop. The

helps to purify any gases that may have accumulated, and so

chick’s digestive organs into good working order.

From 1 to 3 per cent. powdered charcoal should be include
chick foods for the first two or three weeks. After that, if grt
charcoal is made available to them, they will eat as much as they
Many of the special chick feeds on the market are entirely uns
some of them contain seeds that it is impossible for small chi

Chicken House at State Research Farm, Werribee.

digest. Fortunately, we have in Melbourne a few firms which s
in poultry foods, from whom good, safe chicken foods can be ¢
Many people mix their own; in doing so it is well for them to r¢
that the plainer the mixture the better.

The sooner chickens ean be got out on the ground the bette:
the weather is too bad, it is & good plan to cut a sod of grass a
it in the brooder run every day; chickens, even at three or four ¢
get valuable exercise picking at the green shoots, and probably fir
minute insects not seen by us, but which are very beneficial t
Milk in some form should be supplied to chicks from ¢t
they are first fed. Separated milk is good. Where this is not &
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Iried buttermilk or dried skim milk can be purchased. Milk fed to
‘hickens may be either sweet or sour, but it should always be given in
‘he same condition. If sour milk be fed one day and sweet the next,
yowel troubles are likely to occur. Cod liver oil is recommended by
jome, but if chicks have plenty of sunlight, constant supplies of suceu-
ent green stuff, and plain, wholesome food, it is doubtful whether any
senefit will be derived from oil. In countries where the climate is not
10 good as ours, and where green stuff is hard tv get, cod liver oil may
se used to advantage. In too large quantities, however, it is likely to
nterfere with digestion.

Chickens should be continually shifted on to fresh ground, and even
where the space is limited, much can be sccomplished in this direction
by using temporary hurdles, and not allowing the chickens to run over
the whole area.

Minced raw onions can be given once a week from the time chicks are
1 week old. I know of no better tonic.  There should be always a
slain dry mash before the growing pullets, and they should be given a
wet mash as well.  With this method of feeding, their crops will be
sxtended as much as possible. If this is not done when they are young,
hey will not be able to consume sufficient food to enable them to produce
arge numbers of eggs.

Cockerels should be separated from the pullets as soon as they can
be identified. This will give the pullets more room. Pullets should be
placed in their permanent laying quarters at about sixteen weeks old.
[f left till they start laying, they may resent the change, and go into a
false moult.

A Goop Mixrore For CHicks.

A mixture made from the ingredients specified below has given very
iatisfactory results in rearing chickens:—

80 Ib. maize meal.
40 1b. ground wheat.
20 Th. ground hulled oats.
20 ib. bran.
6 1b. charcoal.
5 1b. bone-meal
20 Ib. dried buttermilk.
b Ib. fine shell grit.
1 1b. galt.
1 Ib. superphosphate.

This mixture can be given either as a dry or a wet mash. The usunal
sustom is to have a dry mash always available, and to feed a wet mash
+ couple of times during the day. It can be fed from the first feed
when the chicks are two days old until they reach maturity. For a
ieratch grain, 40 1b. cracked wheat, 80 1b. cracked maize, and 20 1b.
sracked hulled oats make a very good mixture.
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Rearing Chickens on the Colony System.

The value of portable colony houses for rearing chickens is no
realized by a large number of poultry-keepers, and there is no
that, if it were better understood, it would be far more exte
adopted.

To lay the foundation of future profits, it is not only necess
supply chickens with liberal quantities of good food, but they mu
have suitable conditions and environment. Given these, quick |
and good development will result, with higher egg-production fr¢
pullets, and better prices for the cockerels.

The colony system is more economical in regard to accommo
labour, and food. After leaving the brooders, chickens reared «
system thrive much better than those enclosed in small, bare

Rearing Chickens under the Colony System.

In the latter, the ground gradually becomes tainted, not offensi
perhaps, and it may not be noticed; still it affects the air close
ground on which the chickens live,  After a few days they knov
foot of the ground, and, becoming weary with the monotony, v
run about as they would if given greater opportunities of
natural food, such as insects, grubs, seeds, &e., and a variety o
food. By keeping the birds moving about, they will attai
health and proper development.

Tas Coroxy House.

Portability, adaptability to weather conditions, low cot
simple construction are the features of the colony poultr
illustrated on P 36. Portable houses have been used for a gres
years with highly satisfactory results. Its dimensions are 6
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5 feet, x 4 feet high, built tent shape. A house of this size will accom-
modate 50 chickens, 10 or 12 weeks old, for from 6 to 8 weeks, when the
number should be thinned down by the removal of the most forward
pullets to their permanent laying quarters,
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In this design provision has been made so that the house
conveniently used for laying hens after the chicken season is ov
it will provide accommodation for from 20 to 24 layers. Portior
back of the house, being hinged, can be lifted up, and four nests
from kerosene tins cut as directed below, fitted in. The entrance
nests is from inside the house, thus the hinged portion forms the
the nests, and can be lifted when the eggs are being gathered.
width of the back of the house allows space for six kerosene tin
uest boxes, one for a water tin, and one with separate spaces fc
grit and charcoal. These tins all rest on the frame of the hous
therefore, no inconvenience is experienced when shifting the
The building is so light that it can easily be shifted by two el
ten or twelve years of age, and its shape is such that wind, «
Werribee, has no effect on it.

Wire-netting floors are desirable in these houses, and it is ac
to place in them a frame of 2 x 1 battens on edge, and cover
wire-netting stretched tight; this frame should fit meatly ins
bottom of the house. The advantages of this frame are, that
rain-water run under the house, the birds have a dry place t
upon. Further, when the house is being used for laying 1
prevents their carrying dirt into the nests and soiling the eggs.
prevents loss from smothering. Every poultry man knows the
shifting growing chickens to new quarters. Great loss is expe
at times, as the chickens often sleep on the floor and crowd one
of another, with the result that those underneath smother. Wi
netting floor, which is a couple of inches off the ground, even
chickens do heap up, those underneath get sufficient air throv
meshes.

It is seldom, even on a large farm, that a great number of ¢
are to be put out at one time; therefore, a few hurdles are su
Five of them made of 2 x 1 hardwood; 10 feet long and 3 fe
covered with wire-netting, should be enough for one house. Of
hurdles of this height would not keep birds in for any length ¢
but it will be some days before chickens, ten or twelve wee
attempt to fly over. By that time they will be well used to th
house, and the hurdles may be removed; for even though the
birds from the various houses mingle during the day, especi
feeding time, at roosting time they will return to their re:
honses.

If it is desired to run ceckerels in the same paddock ae pt
suitable enclosure can easily be made. What is required is a set
frames of 3 x 1 hardwood battens, 18 feet long, 6 ft. 4 in. hig
two bars 6 feet from each end, and covered with 72 x 2 wire-
The battens at each end of the frame should be cut 6 ft. 10 i

_allowing 3 inches to project above and below the frame. The pr
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ileces at the bottom should be pointed, so that when erected they can
asily be driven into the ground. A loop of hoop-iron may be slipped
ver the projecting pieces at the top, coupling them together. 1f the
sops be made a neat fit, they will hold the frames very securely. This
aethod of fastening the hurdles is much better than simply nailing them,
s they can then be taken down and erected much more quickly, and
rithout damage to the hurdles. Access to the yards is easily gained
v slipping off the loop at one corner and stepping through; but, if
equired, it is a simple matter to let a small gate into one of the frames
“his, however, will probably not be necessary.

A yard of this size contains over 300 square feet, and is sufficient for
0 chickens for several days. At the end of that time the house can be
hifted, and the frames re-erected in a few minutes on fresh ground.

Breeding Pens at State Research Farm, Werribee.

The transferring of chickens from the brooders to these colony houses
kould be done late in the afiernoon. After feeding them they should
e placed in the colony house, the door closed, and the hurdles placed
n position round the house. They should be left till next evening, when
he door can be opened and feed and water supplied. After feeding
hey will return to the house to sleep without any trouble; iu two or
hree days the hurdles can be removed and used for the next lot to
e put out. When shifting the houses they should be kept abont the
ame distance apart, and not moved too far at one time (a few feet
1 sufficient), otherwise there is a danger of the birds refusing to go to
he house in its new position, and they will camp on the ground where
he house last stood.
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Materials for the House.

The material required for the construction of the house and |
described is as follows:—

For the house—
Two pieces of 3 x 1 hardwood, 7 ft. 2 in. for the bottom.
Two pieces of 8 x 1 hardwood, 4 ft. 10 in. for the hottom,
One piece of 2 x 1 hardwood, 5 feet for the bottom.
8ix pieces of 2 x 1 hardwood, 4 feet for sides.
One picce of 2 x 1 hardwood, 8 icet for ridge.
Two pieces of 2 x 1 hardwood, 3 feet for perches to rest on.
One piece of 2 x 1 hardwood, 3 fi. 4 in. to hinge nest lid to.
One piece of 2 x 1 hardwood, 1 ft. 4 in. for ventilator at back.
Two pieces of 2 x 1 hardwood, 1 ft, 3 in. for door frame.
Two pieces of 2 x 1 hardwood, 5 ft. 10 in. for perches.
One door, 1 foot square.
Six pieces No. 14 gauge wire, 8 ft. 6 in. to support ruberoid.
Two pieces No. 2 ply ruberoid, 8§ ft. 4 in. for roof.
For front—
One kerosene tin flattened out and cut in half—half to cover in es
of door.
One pair of 14-inch butt hinges.
One piece of wire netting, triangle shaped (3 feet at base, 2 feet to
For back—
One and a half kerosene tins flattened out—one above the nest he
& quarter on each side of them,
One picce of tin, 3 ft. 3 in. by 1 ft. 3 in (cover for nests).
Cne pair butt hinges, 1% inches for cover.
Ong piece of wire netting for ventilator. 1 foot at base, S inches
Four kerosene tins for nests.
One kerosene tin for water,
One kerosene tin for shell grit and charcoal.
For floor frame—
Two pleces 2 x 1 hardwood, 5 ft. 7 in.
Four pieces 2 x 1 hardwood, 4 ft. 7 in.
One piece wire netting, 5 ft. 7 in.'x 4 ft. 7 in., 13-in. mesh.
For nurdles—
Two pieces 2 x 1 hardwood, 10 feet, top and bottom rails.
Two pieces 2 x 1 hardwood, 3 ft. 10 in., for ends.
One piece 2 x 1 hardwood, 3 ft. 4 in,, for centre stay.
Piece of wire netting 10 feet x 3 feet.
To make loops of hoop-iron, cut pieces 114 inches long, lap 1 inch, &
For large-frame hurdles—
Two pieces 3 x 1 hardwood, 18 feet long, top and bottom rails.
Two pieces 3 x 1 hardwood, 6 ft. 10 in. long, for ends.
Two pieces 3 x 1 hardwood, 6 ff. 4 in. long, for stays.
6 yards wire netting, 72 x*2.
To make loops of hoopiron, cut pieces 1 ft. 3 in. long, lap 1 inch, s

AR~ -
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How to Build the House.

The following is written in the hope that it will be some assistance
to the poultry man who wishes to do his own building :—

Scarf out sufficient at the end of each of the 7 ft. 2 in. pieces of timber
to take a 2 inch x 1 inch batten; lay the two 7 ft. 2 in. pieces 4 ft
10 in. apart with the scarfed edges up, and nail on the 5-ft. 2-in. x 1-in.
piece. Next place one of the 4 ft. 10 in. pieces 14 inches from this, and
the other 4 ft. 10 in. piece between the ends of the 7 ft. 2 in. pieces, and
uail securely together. Turn this over, and it will form the bottom

NO |

N°2

frame of the house. Then take four pieces of 2 x 1, 4 feet long, and
cut the ends by the template shown, which is actnal size, No. 1 for the
top to receive the ridge pole, No. 2 for the bottom, which fits the bottom
frame. Place two of these pieces in position at the front, and tw:
at the back, and nail to the 3 x 1 frame inside; put the 8-ft. ridge pols
in the places cut to receive it, allowing it to project 6 inches in froni
and IR inches at the back. This provides a good hand-hold for
thifting the house about. Then take the other two pieces of 4-ft
timber; use the same template, but cut the angles on the flat, as these
two pieces are for the centre of the house where the ruberoid joins
Next cut the two pieces of 3-ft. timber so that they will fit between th
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uprights at each end of the house; on these the perches will rest
the piece of 1 ft. 4 in. to fit betweeu the uprights at the back 8
from the top; this is for ventilation. Then nail the two pi
1 ft. 3 in., 1 foot apart, to the bottom frame at the front, so as t
the door frame; the tops of these help to support the 3-ft. pi
perches rest on, Nail the piece of 3 fi. 4 in. across the back,
from the bottom frame, so that the hinged lid of the nest tins
hung to it. Then take the six pieces of 14-gange wire; dril
8 inches apart in the bottom frame of the bouse; fasten one
each of the wires in these holes, pass the other ends over the
pole, stretch fairly tight, and fasten to the frame at the bottom
other side. These wires support the ruberoid. and prevent i
aagging. One kerosene tin flattened out and cut in half is su
to close in the spaces each side of the door; the space above t}
is covered by a piece of wire netting. To close in the back, 1
light frame, and eover it with a piece of tin 3 ft. 3 in. x 1 ft
By hinging this to the 3 ft. 4 in. piece of timber at the back ¢
made for the nest tins, Flatten out a whole kerosene tin and |
another. Spread a quarter of the flattened tin over the space
side of this hinged lid; the balance will be required 1o close in th
between the hinged lid and the ventilator. Two inches of the
of this tin should be bent outwards at right angles, in order to
1ain running down the back of the house into the nests. The ver
space, about 1 foot by 8 inches to the peak, should be covered
piece of wire nefting. Bore holes 1 foot apart in the two pi
timber that are to support the perches, and corresponding holes
ends of the perches. They can then be held in position by pla
nail in the holes. If this be done it will be easy to remove the y
at any time for inspection for mites, &e. The ruberoid can t
tncked on, the door fitted, and the house is then complete.

The most convenient way to catch birds in these houses is t
a light stick or cane 6 feet long, with a piece of No. 8 fencin
fasiened to the end, and bent as shown hereunder:—

/:OI' Cﬂlcbl/{g _6/_/_-[13 h

After a little practice with this device, any bird in the hou
be quickly caught by the leg.

Making the Nests.

"Cut kerosene tins along dotted lines as indicated in diagr
page 42. Remove the pieees at the end dotted round, an
cut down 2 inches on each side where indicated by dotted lines. (
the three corner-pieces on the top, and bend upwards. The
tin which has been cut down 2 inches in the front should be 1
fit over the 3 x 1 batten on the bottom frame of the house. Th
be sufficient to hold it in position without nailing; the back
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nest tin will rest on the 2 x 1 piece of timber. These nest tins should
always pe removed when the house is to be used for chickens, or they
will all erowd into them to sleep.

[ |
™
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~KeroTin for Nests.

forWater, also
Shell Grit & Charcoal.

IV.—POULTRY REARING AS A SIDE-LINE.
In the Orchard.

Orchardists are slow to realize that a considerable increase in thei
income could be obtained by running poultry amongst their trees
Portable houses are particularly recommended for use in the orchard
By shifting them between the trees a few feet every two or three days
the ground will be well manured, the birds will be greatly benefited by
the shade of the trees, and in their foraging will rid the orchard of
many destructive insects. Several houses can be used in the same
orchard or paddock, if placed 50 or 60 feet apart. Movable hurdle
are used to make a small enclosure round the house for two or thre
days. By the end of that time the birds will have become accustomed tc
their particular house, and the hurdles can then be taken away and use
for another house.

In the northern parts of Victoria, poukiry-rearing can be made ¢
profitable adjunct to citrus-growing. Tll:e poultry pens may consist of
wire-netting yards enclosing six or eight well-grown orange trees, whicl
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provide ideal shelter from the sun during the long hot summy
although the hens eat the leaves for about 12 inches from the |
this iz an advantage, as it allows the breeze to blow through
weather. The soil under and around the trees does not requ
working or manuring, as the birds do all this while seratchi
exercise.

In the southern districts of the State, many apple-growers ¢
poultry farming with orcharding; but as apple trees lose their {ol
the autumn, it is necessary to provide houses in convenient parts
orchard. Some successful orchardists say that since they hay
flocks of poultry in their orchards they have found the purel
artificial manures to be unnecessary.

On the Farm.
The production of eggs is essentially a farm enterprise, and
most profitably conducted as part of the general farming operat
A flock of 200, or perhaps more, can be kept without interferis
other work, and with very little additional labour and expense
essentials for success are:—
1. Pure-bred stock of good laying strain.
2. Good housing.
3. Good feeding.
4. Intelligent marketing.

There is no ““ best” breed suitahle for all purposes, but 1
accepted fact that pure-breds pay becter than cross-breds, The
tages of pure-breds are: Higher production of eggs and more unil
when sold for table purposes. A further advantage, though not a fi
one, is that a flock of pure-bred birds of uniform size and colour p
a much better appearance on the farm than one of all sorts and
tions

In most cases when farmers complain that the keeping of por
unprofitable, it is due to the fact that the birds are not pure-brec
pure, are not bred from a high-producing strain,

A number of farmers now realize that high egg production
bred into fowls just as surely as high butter-fat production is br
darry heifers Unfortunately, the majority of farmers look
poultry as too insignificant for their attention, yet no other farm
tion will pay as well as poultry-keeping, bearing in mind the am
capital invested.

From numbers of reputable poultry-breeders good stock can '
chased at reasonable rates; but, unfortunately, as in most othe
nesSes, there is a percentage of hreeders who distribute poor
stock. There are, however, several sources from which a farn
obtain information as to the reliability of suppliers of stock, «
chickens.

Is Poultry-rearing Profitable?
To show what profit can be made from a flock of 50 birds in
months, 1 quote the following figures of an experiment. The :
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q ity of food d per bird during this period was:—Bran, 7 1b.
6 oz.; pollard, 14 1b. 12 oz. ; dried butter-milk, 4 1b. 5 oz.; wheat, 26 lb.
10 oz.; Algerian oats, 13 Ib. 4 oz.; maize, 13 1b. 4 oz.; barley, 6 Ib
10 oz. The total quantity of food fed was 86 lb. 4 oz., and its cost
9s. 33d. The number of eggs laid was 15 dozen, and they realized £1
3s. 0d.; thus the profit over cost of food was 13s. 9d. And it must
be remembered that this was the average return from one of 50 birds’
1t is difficult to get reliable figures from farms, but it is known that this
amount of profit over food cost is being obtained on many irrigation
farms in the north.

With good shedding, plenty of litter on the floor, automatic water
supply and dry mash feeding, 200 birds should not take up more than
an hour per day, and with this number of birds many farmers have
made from £00 to £120 per annum over food cost though present day
returns (1933) arve on a much lower scale.

The only successful dairy-farmers that 1 have met are those who are
fond of their cows, take a pride in them, and study their feeding and
comfort in every way. And unless they are prepared to do the same
with their hiens, I would strongly advise them to leave poultry out of
their farming operations.

In some cases farmers are not getting as high a price for their eggs as
they might, because of bad marketing, lack of regularity in gathering the
eggs. want of care of the eggs after gathering, marketing eggs ungraded
as to size, marketing dirty-shelled eggs, and bad packing. All these
things mean depreciated prices.

Housing on the Farm.

For fowls to be profitable as egg-producers, houses need not be ex-
pensive: but must have dry floors, and must be rain-proof and wind-
proof, yet well-ventilated. Unfortunately, the majority of farmers think
auy kind of a house will do, and very often consider a tree good enough
for a roosting-place.

Fowls will certainly keep in better health roosting in trees than when
housed, but if they are exposed to cold winds, &ec., too much of the food
eaten has to be devoted to the upkeep of their bodily warmth, leaving
8 lesser amount for the manufacture of eggs; therefore poor housing is
nit ic from a food ption point of view.

The most suitable depth for houses for laying fowls is 14 to 16 feet,
and a shed 30 feet by 15 feet will be suitable for 100 birds, and one 60
feet by 15 feet will house 200 birds. On a farm where bush timber is
available, or where second-hand timber can be bought, buildings for
poultry can be erected at low cost.

Feeding on the Farm.

The fatmer is probably in a position to feed fowls more economically
than many poultry-farmers. The basis of nearly all mashes is bran
and pollard. Farmers who feed bran to their cows, and pollard to
calves and pigs, are usually in a position to-buy in fairly large quan-

tities, and, therefore, at a cheaper rate than can the average poultry-
er.
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T have an open mind as to the best method of feeding fowls for egg-
production, as I know poultry-farmers to be successful with dry-mash
feeding, others with wet mash; but for a farmer, the dry-mash method
would save a considerable amount of labour, as hoppers can be built to
hold enough mash for a week; this means that the fowls need no atten-
tion in the morning, a little green feed can be fed at mid-day, and a full
feed of grain at night, followed by as much green feed as they will eat.

Tae VaLue oFr MiLE.

There is no better aid to egg-production than milk, either separated
milk, butter-milk, or dried butter-milk. In fact, some of our largest
egg-producers consider milk so valuable that they keep sufficient cows
to supply the amount necessary for their birds. In several feed experi-
ments carried out at the Werribee Research Farm, it has been demon-
strated that dried butter-milk is a very valuable addition to the mash

Tue VALUE OF GREENSTUFF.

The farmer has another advantage in the fact that he always
has, or should have. ample green feed for his cows, in the shape of green
oats, green barley, clover, millet, green maize, or lucerne, all of which
are excellent for fowls. 1 am of the firm opinion that no man can get
the best returns from his birds unless they have constant supplies of green
food, as not only is it necessary from a health point of view, but also
it is a wonderful aid to the rapid digestion of other foods. The whole
success of the poultry-farmer depends on how much food he can get
his birds to eat, digest, and turn into eggs.

The value of succulent greenstuff for laying hens has been demon-
strated at the State Research Farm, Werribee. In a food experiment
three pens of 50 birds each were fed, housed, and treated exactly
the same in every particular except that No. 5 pen (in addition to the
ordinary ration of meals and grains) was fed such succulent green food
as was in season; No. 8 pen was fed lucerne chaff that had been soaked
in water, and No. 10 pen was not given any green feed at all. The result
was 1 —

No. 5 pen (fed succulent green feed) produced 7,883 , valued £52 18s. 8d.
No. 8 pen (fed Iucerne chaff) produced 7,425 eggs, valued £47 4s. 6d.
No. 10 pen (no green feed) produced 8,610 eggs, valued £41 4s, 4d.

Thus the pen fed greenstuff showed a return of £5 12s, 2d, more than
that from the pen given lucerne chaff, and £11 12s. 4d. more than the
return from the pen to which no green feed was allowed. For the three
months May, June. and July, when eggs were at the highest price for the
year, the pen fed greenstuff laid 697 eggs more than the pen fed lucerne
chaff, and returned £6 11s. 9d. more in money. During the spring the
pen fed lucerne chaff gained a little, but eggs were then at a low price

The Value of Poultry Manure.

One aspect of the value of poultry on the farm that is often not taken
into consideration is the value of the manure. Poultry manure from
most of the large egg-producing plants is being eagerly sought after by
orchardists and market-gardeners, and some of it is transported over
fairly Tong distances.
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It is estimated that a fowl produces approximately 90 lb. of manure
in twelve months, so it would be safe to estimate that from every 100
birds 4 tons of valuable manure is obtained. The value per ton is
usually about £2 5s, but some farmers I know would not sell it for
double that amount, because they find it gives such splendid results
when used for crops and for the top-dressing of pastures.

During 1927 a poultry-farmer in the Bendigo district sold all the
manure from his sheds, and found it was being used for tomato-growing;
so he resolved to give tomato-growing a trial. The area of land
available was only an acre, and no manure was used other than the drop-
pings from his poultry houses, yet the profit from the acre plot, after
deducting cost of plants, labour, &c., was £120.

The policy of the Department of Agriculture is to encourage poultrv-
keeping as an adjunct to other agricultural operations, and it is my
opinion that in few places can it be made more profitable fhan on a dairy
farm.

With the advantages already quoted in the way of milk and ample
supplies of greenstuff, large numbers of eggs can be produced at the
time of the year, i, April, May and June, when they are at their
highest market value, and this is the time when many farmers find it
difficult to make ends meet.

Suggestions for Poultry-keepers.
If good quality eggs are to be produced, the following suggestions
should be followed : —
1. Isolate or sell all male birds after 1st October.

. Gather eggs twice a day if possible, but at least once a day.
. Keep eggs in a cool place (the temperature should never

exceed 60° F.).
. Protect them from sun, heat, moisture, and bad odours.
. Treat them as you would choicest cream or butter.
6. Market only clean-shelled, large eggs. Small and dirty-shelled

eggs should be consumed on the farm.
. Market eggs twice a week if possible, but at least once.

8. Keep eggs clean by providing clean houses, plenty of clean
litter on the floor, and roomy nests; and by changing nest-
ing material frequently.

9. Chickens intended for egg-production should be hatched in
July, August, and September only.

10. Breed only from second and third season hens, and from pedi-
greed male birds.

Back-yard Poultry-Keeping.

Most city men look upon the hen as a mischievous pest, ever ready
to fly into the garden and scratch up the garden seeds and all the
choicest seedlings. This probably is what she will do if she gets a chance,
for she knows she has a reputation to keep up as an egg producer, and
if she be not given the right materials to enable her to do the job, she

[

o



48 Poultry Rearing as a Side-line.

will take the first opportunity of helping herself out of her owner’s or,
maybe, a neighbouring garden. For it is the very things that are to
pe found in the garden in the shape of grubs, insects, and green shoots
that the suburban poultry-keeper so often neglects to supply.

Various societies in Melbourne interest themselves in the prevention
of cruelty to horses, dogs, &c., and T sometimes think there is room for
still another—a society for the preveuntion of cruelty to the hen. In
most cases this cruelty is due to ignorance, or perhaps a want of
thought. At many suburban homes fowls are kept ostensibly to sup-
ply eggs for the house, but the conditions under which they are com-
pelled to exist make it impossible for them to lay a profitable number
of eggs. It is not strange, therefore, that one so often hears the
remark ““ It’s cheaper to buy eggs than keep fowls.” Many
people suppose that any damp, dark corner of a yard is
good enough for fowls to live in every day of the year,
and think that, irrespective of age or quality, they should Ilay
large numbers of eggs, It is only the healthy, active, and contented
hen that will lay a large number of eggs, and for her to be healthy and
active she must have bright, sanitary quarters, plenty of clean straw or
}ittgr to seratch in, and be supplied with a variety of good wholesome
ood.

A small number of fowls should be kept by families in the suburbs
of all large cities. The eggs from small flocks may be produced at
relatively small cost, because of the possibility of utilizing table scraps
and kitchen waste which otherwise would be thrown away. A small lot
of hens, even as few as six or eight, should produce sufficient eggs for a
family of four or five throughout the year, except during the moulting
period, which occurs in late autumn and early winter, and by the pre:
servation of surplus eggs laid in the spring and early summer, this
period of scarcity can be provided for. Not only will the eggs from the
home flock materially reduce the cost of living, but the superior fresh
ness and quality of the eggs are in themselves well worth the effort
expended.

Objection is sometimes raised to the keeping of fowls in towns because
of the odour which may result, and also because of the noise made by
the roosters crowing. Where there are city regulations prohibiting or
controlling poultry keeping, it is necessary to find out what the pro-
visions are and to conform to them.

If dropping boards are nsed under the perches, and they are cleaned
daily. or if the floors of ‘the houses be covered with litter, say, 5 or €
inches of straw (and the litter be changed every ten or twelve weeks),
provided the floor is perfectly dry, there will be no annoying odours.

“  The Keeping of a Male Bird Unnecessary.

Male birds need not be kept, unless the breeding of chickens is de-
sired. The fact that there is no male in the pen will have absolutely no
effect on the number of eggs laid by the hens, A pen of six Black
Orpington pullets at the Burnley Egg-laying Competition made au
official record for winter egg production by laying 643 eggs in 122 days,
ending 31st July, and no male birds are allowed with the pullets at the
compefition.

S S "
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It is unwise to hatch chickens intended for egg production, exeept
in the months of July, August, and September; and the male bird
should be disposed of just as soon as sufficient eggs have been procured
for the hatching of the required number of chickens. This is desirable,
not only to prevent the chance of his annoying residents by crowing,
but also to save the expense of feeding him. Another reason is that
infertile eggs keep better than fertile eggs, and, consequently, are
superior for preserving and for market. * *

The Best Breed.

The kind of fow! to keep must be left to the householder. My advice
always is to select the breed for which one has a preference, because
one is more likely to give that breed better attention than a breed that
does not appeal to one.

Egg production is a matter of strain more than breed, and good
egg producers are to be found in many breeds, but certain of them are
superior for table purposes. For egg production only, White Leghorns
have proved their worth in almost every country 1n the world, and they
will probably thrive better under intensive conditions than do most
other breeds. The Australorp has the recommendation of being
both a good layer and a fair table bird, but is not likely to give as
good results under the intensive conditions as White Leghorns, The
birds in greatest demana in England as table birds are the white-legged
breeds, with a white skin and white fat; some of these breeds have been
greatly improved as egg producers, and are fast coming into favour i
Victoria. Of them, Light Sussex and Buff Orpingtons are fair layers
and beautifu! table birds. They are docile, easy to handle, and can be
confined with very low fences. I find 4 feet of wire-netting sufficient
to keep Light Sussex out of my garden. Any of the Wyandotte varieties
are ornamental, make nice table birds, and lay a fair number of eggs.

Whatever breed the householder decides to keep, he should procure
his stock from a reliable poultry-breeder, remembering that a good
article cannot be bought at a cheap price. If it is decided to purchase
2 setting of eggs and hatch them, it is better to pay 10s., or even 20g.,
for a setting of thirteen to fifteen eggs from good stock rather than to
buy eggs at a low price, and go to all the trouble and expense of rearing
chickens only to find the pullets unprofitable.

Day-old chicks from good stock can be bought at from 10s, to 15e. a
dozen, but it should be remembered that over a season the percentage
of cockerels to pullets is usually about the same. Pullets just on the
point of laying are worth anything from 10s. to 20s. each, but some
breeders will sell young pullets ten to twelve weeks old at 8s. to 12s, a
pair,

‘Whatever is decided on, it is wise to make full inquiries as to the
quality of the stock to be purchased, and, where possible, visit the
breeders’ yards. Most of them are always willing to show visitors over
their pens, and give what information they ecan. The number of birds
that can be most efficiently kept depends, firstly, on the space available.
and secondly, on the amount of table scraps available for feed. Tt is a
mistake to overstock; better results are obtairied from a few hens in a
small yard than from keeping a larger number there.
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Housing in the Back Yard.

In housing a large number, it is usual to allow 4 square feet to each
bird ; but for small lots, more space per bird is required. A small shed,
10 feet deep and 8 feet wide, will make comfortable quarters for ten or
twelve hens; a smaller house, of course, would suffice, but if given the
extra space they will certainly thrive better. This shed should face the
east, and be so situated tltat the early morning sun shines right into it,
purifying the air, and keeping the litter dry. If the shed is 6 feet high
in front and 5 feet at the back, there will be sufficient head room for
the attendant when cleaning out or attending to other duties. For
larger flocks sheds should be both deeper and higher. The perches
should be about 2 feet from the ground, and about & inches perch room
per hird should be allowed. If more than one perch is required, they
should be all on one level and 15 inches apart. The perches should be at
least 2 inches wide—2-in. x l-in. battens will do if the perches are
short, but in longer houses 2-in. x 3-in. timber on edge will be more
satisfactory.

Housing need not be expensive, but a dry floor is essential; one of
concrete or brick is to be preferred: good ventilation is necessary but
there must be no draughts. What is known as the open-fronted type of
house is quite satisfactory, if boarded up 18 inches from the ground, and
the rest of the walls wire-netted. The boarding will keep the litter from
being scratched out, and so making the paths untidy.

Guarding against Vermin.

Perches, nest-boxes, and inside fittings should be up off the floor, and
be so constructed that they can be easily removed for examination for
vermin. All timber used inside, including perches, should be given a
coating of hot tar; this fills up any crack or gum veins, and there will be
less harbour for red mites to breed in. These insects are really the
greatest pest the poultryman has to contend with, and they are probably
the cause of more loss in egg production than any other kind of vermin,
for all the other kinds can be easily kept down by regular attention.

It is only necessary to paint the perches and joints of the timber
with tar oil, crude phenyle, or sheep dip about every three months;
but two applications should then be given, the second following ten days
after the first. The reason for giving a second application is that red
miites lay their eggs in cracks and crevices, and these eggs hatch in eight
to nine days. Great care should be taken when applying the oil, or what-
ever mixture is used, for it is very easy to miss some of the mites; if
80, they will hatch out, and the whole place be re-infested in a few days.
By giving a second painting after an interval of ten days, one is likely
to kill them all, and the house will be free of mites for some time,
Red mites live in the cracks and crevices of the houses and perches,
and visit the birds only at night, engorge themselves with blood, and
retire to their hiding places till the next night.

Hens will rid themselves of other vermin if given access to a good
dust, bath, which can be supplied in a box 2 feet or 2 ft. 6 in. square,
9 inches deep, filled to the depth of 6 or 7 inches with road dust,
ashes. and two or three handfuls of sulphur. Tf this dust is sprinkled
with water in the hot weather, birds will enjoy scuffling in it, and on




Poultry Rearing as a Side-line, 51

the very hot days 1t will help a great deal towards lowering the tempera-
ture of their bodies, and so ward off attacks of heat prostration.
Mortality from this cause is very high on some farms; from 20 to 80
birds have been lost on one farm during a hot spell. Birds liable to
be affected by the heat are usually those in full lay, because the best
layers are heavy feeders, and they feel the heat most. If dust baths are
kept damp, and the houses and litter sprayed with water during the
hottest part of the day, usually from 2 p.m. to 4 p.m., much of the
trouble can be avoided.

A good dust bath does a great deal to prevent another parasite from
attacking the birds’ legs. This is known as scaly leg mite, which is a
minute insect that breeds under the scales of the birds' legs, causing
irritation, and making them unsightly. Further, it is possible that these
insects are carriers of disease. Scaly leg mite can be easily cured if taken
in hand in the early stages. As soon as the scales show white under
the edges, the bird’s legs should be washed with soap and water; soap-
suds after washing day are very good for the purpose: after a thorough
washing and scrubbing with a soft brush, a little vaseline and sulphur
ot lard and sulphur, well rubbed in, will quickly effect a cure.

Feeding in the Back Yard.

A small number of fowls can be very economically fed, if all
kitchen waste and table seraps are saved. Potato skins, &ec., should
be either put through a mincer, or else cut up and boiled with
bones and meat scraps, and mixed with bran and pollard, but care
should be taken that the mixture is not sloppy, sodden, or too dry;
a nice crumbly condition is what should be aimed at. 1 find the most
satisfactory way to mix the mash is to place the bran in a mixing
bowl, pour the boiled scraps on to it, then mix thoroughly and dry
off with pollard to a crumbly condition. Then any green stuff, cabbage,
lettuce, or silver beet may be added; these green stufis should never
be boiled.

Rhubarb leaves should not be used for poultry; they contain oxalic
acid which is injurious. Salt meat should not be given at any time.
T do not think salt is necessary at all where table scraps are used; but
some poultrymen use small quantities (about 1 lb, in every 100 Ib. of
feed).

Fowls should be given as much food as they will clean up in about
twenty minutes; any that is left should be removed. If mash is fed
at 7 or 8 o’clock in the morning, a little mash or grain (say half an
ounce of grain per bird) can be given at mid-day with a small quantity
of green stuff. The evening meal should be a full feed of whole grains
—a mixture of wheat, maize, and oats. Barley also is a good pouliry
food. Excellent results have been obtained when feeding Algerian oats
and barley only, but fowls prefer wheat to any grain.

In all the free choice feeding experiments carried out by me at
the Research Farm, when birds have had equal access to the four grains
mentioned, they have in some months eaten more of one grain than
another, but at the end of the year, when the total consumption was
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made up, the order of preference has always been wheat first, Algerian
cats second, maize third, and barley fourth.

1t is advisable to feed mixed grain, but it is also well for the
poultryman to buy the varieties separately and mix them himself; he
can then better determine the value of the mixture. In many samples
of mixed grain offered for sale, the mixing has been done in such a way
as to conceal some inferior grain that could not be sold by itself.

Fowls should have some succulent green stuff every day, and a little
given after the grain feed at night will be of great benefit. Clippings
from English lawn grass are very good, but milk thistles, barley grass,
vegetable leaves can all be used.

Vegetable leaves and stumps should never be thrown on the ground
in the poultry run; some of them may be left to decay, and possibly be
the cause of ptomaine poisoning, or of an outbreak of infectious dis-
ease. Green stuf, if not chafied, can be placed in wire-netting baskets
and hung up in the pen, and the birds will pull it through the mesh

Charcoal and shell grit or coarse gravel should always be available,
and a constant supply of clean cool water is a necessity. Minced raw
onions at the rate of three-quarters of an ounce per bird, once a waek,
is a splendid tonic. Spices and condiments are unnecessary, and some
are injurious.

If good stock, and good stock only, be kent in clean sanitary houses,
and given wholesome elean food, the owner will be surprised at the num-
ber and quality of the eggs produced.

For a calendar of operations see page 138,

V.—FEEDING AND FOODSTUFFS.

The six essentials for suecessful poultry culture are mating, hatch
ing, rearing feeding, housing, and marketing and of these probablv
the most important of all is feeding. A moderate bird skilfully fed
would give better results than a highly pedigreed bird indifferently
fed. The slightest neglect of the laying hen results in an immediate
deerease in the egg yield, and possibly causes a false moult. Some
knowledge of the constituents of the varions foodstuffs and the functions
that they perform is therefore necessary.

The Nutritive Ratio.

The nutritive ratio is the proportion of digestible nitrogenous matter
1o the rest of the digestible matter (non-nitrogemous) in any foodstuff.
The nitrogenous matter repairs the waste of tissue, and is construc-
tive, in that it builds up flesh, bone, feathers, &e., and is usually
referred to as “protein.” The non-nitrogenons matter consists prin-
cipally of starchy matter, fibre, and fats or oils, and helps to maintain
the body heat and support respiration, whilst certain oily secretions are
derived from the fats and nils which assist Inbrication. Fats and oils
are two and a quarter times as heating as starchy matter, consequently
to arrive at the correct nutrient ratio the percentage of digestible fat is
multiplied by 2} to express it in the same heating terms as that of the
starchy matter.
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In the case of a foodstuff containing the following percentages of
digestible ingredients:—
12%, nitrogenous matter
55% starchy matter plus fibre
24%, fatty matter
the nutritive ratio would be 12 : (55 + 2} X 2})
12 : 60 (approximate)
1 5,

The Balanced Ration.

By the term balanced ration is meant a mixture of foodstuffs con-
taining sufficient nutrients in the right proportion for the purpase
required. 1t 15 not therefore possible in actual practice to compose o
mixture which can be fed in the same proportion all the year round
For one thing climatic conditions will not permit it, and slight modit-
cations ave also necessary to render the food (,oumnmuslv appetising.
Identically the same food day after day eventually must pall on the
most hardened palate. Generally speaking, a balanced ration is one
having a nutritive ratio of approximately 1 : 5, and in compounding a
ration this ratio should be aimed at. Hence protein concentrates are
necessarily added to cereals and green fodders, which have a wide nutri-
tive ratio. The grain ration as well as the "mash must be considered
when building a balaneed ration. It is not sufficient to consider only
the mash, as if this has a nutritive ratio of 1 : 5, the complete ration
nwlmhug the grain, will be too wide. The nutritive ratio is considere

“wide 7 if it is greater than 1 : 5. The chart hereunder will show the
reader on what uses food taken into the body of a fowl is ultimately
expended.

FOOD SUFPPLIED

Digested Not digested
Assimilated Not assimilated —>in [zces
Mastication AVAILABLE FOR BODY
Digestion
Required for Available for laying on flesh
maintenance ™ . egg production, &c., &c

Principal Constituent of Food Materials.
Food constituents may be classified as follows:—

( 1) Water, (2) Protein—Nitrogenous substances, (3) “ Nm'ogeu-
extract or starchy matter, (4) Ether extract—fats and oils
(5) Fibre, (6) Ash.
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WarEs,

All foods contain a certain amount of water, even those that are
apparently dry, and in the animal body water constitutes about two-
thirds of the body weight. TInsufficient water is supplied by the food,
so that an additional amount of water must form part of a fowl's
ration, and such water must be of good quality and low in mineral
salts.

The funetions of water are—
(a) to supply firmness and rigidity combined with elasticity to
the tissues;
(b) to aet as a solvent for the food materials;
(¢) to carry food materials and waste products,

ProTEIN.

Protein is the accepted name for a class of compounds all of which
contain nitrogen, but have varied physical and chemical properties.
The percentage of protein in foods is obtained by determining the
percentage of nitrogen and multiplying the latter by 6.25.

Protein is divided into (a) Albumenoids, (b) Amides. These latter
contain nitrogen, but possess properties greatly removed from those of
bodies recognized as true proteids. Amides are more abundant in green
fodders, roots and tubers than in mature foods.

Vegetable proteids are the sole source of animal proteids. The
proteids go to form muscles, connective tissue, skin, feathers, beak, and
elaws, so may be deseribed as “flesh forming.” They may also, how-
ever, serve for the production of animal fat, and can be nsed for the
production of energy.

Proteids are used in more ways than are any other class of
nutrients, .

Amides serve simply as a source of heat; although containing nitro-
gen they do not form tissue. By producing heat they save the proteids,
but for this purpose they are of only half the value of the carbo-
hydrates proper.

N1TROGEN-FREF EXTRACT.

Nitrogen-free extract is a term including all those substances soluble
mn dilute hydrochloric acid. Tt includes mainly starches, sugar, and
some gums. It is sometimes called “carbo-hydrate,” although earbo-
hydrates, strietly speaking, are substances containing  carbon,
hydrogen, and oxygen, the latter in the proportion to form water.
Nitrogen-free extract does not include all the earbo-hydrates found
i food; cellulose is not included, us it is insoluble in dilute hydro-
chlorie amd and is oousulered later as fibre.

StarcE Grove.

Starch is found widely distributed in plants as a reserve foodstuff,
aud exists in grains which are structurally characteristic of the species
of plant producing them. Tt is scarcely found in coarse fodders. The
graing are insoluble in cold water, but swell and burst with hot water

M__,;-,;.-t,
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forming starch paste. Starch is converted by enzymes (diastase and
ptyalin) into maltose and dextrine. Acids hydrolise starch to gln;
and dextrine.

Sucar Grour.

This consists of (a) Grape sugar group—glucoses, (») Cane sugar
group—saccharoses.

Glucoses—Grape sugar is found in the juice of fruits and in the

sap of plants.

Baccharoses—(1) Cane sugar found in sugar cane, grasses, beet-

root and mangold.
(2) Malt sugar found in malted barley and germinated
grains.
(3) Milk sugar found in milk and whey
Funcrions or CARBO-RYDRATES

Usually from 50-70% of the dry matter in stock foods eonsists
of carbo-liydrates, which are usnally described as the fuel portion of
the food, or that part which goes to the production of heat and
energy. They are transformed into other organic compounds and
stored up in the animal body. Being readily oxidized, the energy
produced by this process of slow combustion is used to perform work
and maintain ammal heat.

Far—Eraer ExTrRAcT.

Fat is that part of a food that is soluble in ether. The term
“fats” or “fats and oils” is techuically incorrect, as the ether dis-
solves free fatty acids, wax, and chlorophyll, besides true fats, so
that the ether extraet is usually referred to as “crude fat.”

The function of fats is to serve as a source of heat and energy as
well as a source of animal fat, and as a source of heat fats are two and
a quarter times more valuable than carbo-hydrates.

Fiere.

Fibre is the tougher or woody portion of plants, consisting largely
of cellulose. The proportion of fibre digested depends on the part anu
age of the plant, and also on the animal eating it.  Fowls digest
practically no fibre, except from young green plants in which the fibre
is relatively easily digestible. Sometimes more energy is required for
its digestion than the fibre itself can supply. The portion digested has
the same uses as the carbo-hydrates.

Asu or MINERAL INGREDIENTS.

These consist of the mineral residue left when the combustible part
is burned off. In plant ash the principal ingredients are lime, phos-
phoric acid, and potash. Maize and the gluten compounds are
deficient in lime salts, while bran is comparatively rich in phosphorie
acid.

Ash supplies some of the necessary ingredients for hone formation,
and assists in building up the tissues. The predominating salt in
bones is lime phosphate, while that in flesh is potassium phosphate.
Ash also supplies the essential substances in some of the digestive
juices and in the blood. A ration that is balanced as far as feeding
value is concerned is frequently deficient in mineral matter, in which
case a supplementary mineral ration. supplying these deficiencies,
must be available to the fowls.
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Average Composition of Some Feeding Stuffs.

Foodstuf!. Water. | Protein. Fat. h%rr‘&. Fibre, Ash,
% % % % % %
SEEDS AND GRAIN—
Wheat .. o 110 10-5 20 72-9 2-0 18
Outs o < 133 103 48 586 9-9 31
Barley .. B 14-0 90 1-8 680 40 2-2
Maize ve - 13-0 95 4-0 69-3 2-8 14
Rice o 3 1246 67 0-4 78-0 15 08
Broom Corn ae 12-7 10+2 3-0 636 71 34
Peas " 7 14-0 22:5 16 ] 54 28
S\mﬂawer 3a 75 14:2 323 145 281 34
GrEEN STURF—
Lucerne (green) .. 715 51 0-9 12°5 70 3:0
Lucerne (hay) wis 12-3 15-7 27 384 215 94
Grass Clippings e 80-0 45 08 87 40 20
Rape .s i 85+9 2+8 08 57 3-5 13
Cape Weed .o 93-2 1-2 03 30 11 142
Oats (green) = 768 19 06 10-4 85 18
Barley (greon) 34 790 249 06 8:0 7-9 1-8
Maize (green) o 82-0 : 05 9-0 56 12
ML Probuors—
eat Bran v 11°3 150 4°5 544 80 48
Wheat Pollard e 11-2 145 45 62°0 51 2-7
Ground Wheat = 10°6 10°7 21 72°3 23 249
Ground Oats <o 9-1 9'3 64 61-0 92 50
Ground Barley . 10°8 95 2-0 712 2-4 41
Pea Meal .. o5 12-8 233 15 53-8 44 24
Maize Meal - 13-0 86 37 714 2+0 1-3
By-Propuers—
Meat Meal 80 545 80 61 234
Dried Buttermilk 10-2 33-1 37 444 86
Bullock's Liver % 76°2 5'8 2-5 s 1:2
Separated Milk s 903 4-0 02 4-7 08
Roors—
Onions 8% s 87.7 1-1 03 96 08 05
Potatves .. = 850 140 .. .o .o .
Mangels .. i 874 1-0 0-1 98 08 09
Eaos . o 737 12°6 121 0-4 .- 1-2

Various Poultry Foods.
GreeN Feep.

As green feed forms, or should form, a fair percentage of the birds’
diet, it is necessary to maintain a confinuous and varied supply. TIn
Victoria it is possible to mamtain this sapply all the year round,
though some difficulty may be found in the northern parts of the State
hmnﬂ _the hotter summer months. The lucerne plot is of the utmost
value as when ample water and manure are available there is an
2bundant supply of green feed that can be cut almost all the
year round for a period of years. The next most important green
feeds are rape, green oats, green barley, silver beet, and choun moullier.
In the case of these plants the outer leaves should be pulled
off and not cut. Lettuce is excellent for young chickens, but
rather expensive to feed largely. to adult fowls. Onions chopped up
are-a very fine tonic and good for the blood. Rape is generally sown
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in the chicken rearing runs, and besides helping to sweeten the soil,
is much relished by growing chickens. Suburban poultry keepers
generally endeavour to secure the grass cuttings from nearby bowling
greens. 3

Root erops, such as turnips or mangolds, are greedily eaten by
laying fowls and may be fed whole, as the birds will pick all the
inside out of them, leaving only the rind.

A~xmar Foob.

Meat meal, blood meal, and rabbit meal supply a high proportion
of protein in very concentrated form, but considerable care should be
exercised in their use, as a constant over-supply will over-stimulate
and so injure the egg organs. In addition there should be sufficient
bulk in the food to reasonably distend the digestive organs and so obtain
the best results from the digestive juices. These concentrated nitro-
zenous foodstuffs should be purchased on analysis, as at times a slightly
cheaper preparation may contain such a low percentage of protein as
t be in reality too dear to use.

Mk

Excellent results have been obtained at the State Research Farm
from the use of dried butter milk in place of meat meal. Skim milk
can be used with advantage for mixing the mash, or it may be given
to the birds to drink. If skim milk be available, it will mean a con-
siderable saving on the cost of meat for the flock.

“ PourTRY WHEAT.”

A belief is prevalent (frequently amongst those who should know
better) that much infevior, damaged, or smutty wheat will do for
poultry. It will never  do’' in the right meaning of the term. Next
to seed wheat, only the best should be used. the feeding value of
mdifferent wheat making it dear at almost any price, whilst a light
weighing oat merely means buying a high proportion of indigestible
husk.

Dry versus Wer Masn.

The question is frequently raised whether the dry mash or wel
mash system is the better. Each system has proved highly suceessful
m the official egg laying competitions. In the test for teams of six
birds a score ot 1,667 was made one year in the wet mash section by
Mr. J. H. Gill's team, whilst the following year Mr. W. N. O’Mullane’s
team’ in the dry mash section scored 1,699, which is the official record
for a team of six Leghorns. As these scores were made in different
years and by different breeders, it can hardly be claimed that they
prove anything conclusive. In single test the 330 mark has been
reached on both dry and also wet mash feeding by a White Leghorn
and an Australorp.

Undoubtedly the dry mash system saves an enormous amount ol
labour, so that even if it were a fact that on a flock average the dry
mash system gave a dozen eggs less per bird, it is probable that it
would still he quite as profitable as the wet mash, maybe more so.
But it has not been proved conclusively that a flock will lay more or
wet mash. 8o far as the heavy breeds are concerned, there is with
them a tendency to get over-fat on dry mash, particularly with big-
framed, strong-constitutioned birds, though less robust birds, lacking
spring of rib, have been observed to do well with dry mash.
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The practice is to feed as much wet mash as will be eaten up by
the birds in a period of about twenty minutes, whereas the dry mash
in available all day long. The usual custom in Victoria is to feed grain
at night and mash in the morning.

Feeding Poultry for Egg Production.

A simple variety of plain wholesome foods is all that is required for

high egg production, and a selection may be made from the following —
ran, wheat pollard, oat pollard, maize meal, meat, meat meal,
dried buftermilk, wheat, oats, maize, barley.

The following rations are suggested :—

Wer Mass.

Bran, 30 1b.; wheat pollard, 50 lb.; oat pollard or maize meal, 10
1b.; meat meal or dried buttermilk, 10 1h,

If cooked meat, such as bullocks’ or sheep’s heads, livers, ete., is
used in place of the meat meal or dried buttermilk, the mash is mixed
with the soup, and approximately two ounces of the cooked meat is
allowed per bird per week. Approximately 20% of chaffed green food
is added.

Dry Masu.

Bran, 30 1b.; wheat pollard, 50 lb.; oat pollard or maize meal.

10 Th.; meat meal or dried buttermilk, 10 b,

GrAIN.
Fed with either wet or dry mash.

Wheat, 60 1b.; oats, 20 lb.; maize, 20 lb,

One-half to one per cent. of table salt may be added to either the
wet or dry mash.

Greex Foons.

Silver beet, rape, mustard, lucerne, berseem, oats, barley, maize,
millet, rye grass, chou moullier, cabbage and cauliflower leaves.

These should be fed in a succulent condition. The usual custom
is to feed green food at midday, but it is also advisable to feed it after
the grain at night.

Granulated charcoal and shell grit should always be available.

Minced raw onions are a splendid tonic, given once a week.

A liberal supply of pure cool drinking water should be kept con-
stantly before the birds.

Poultry for egg production should be given as much food as they
will eat without waste. Strict cleanliness in the use of food and water
vessels is essential if the birds are to be kept in perfect health.

VL—FEEDING EXPERIMENTS.
Test No. 1.—Value of Various Cereals.

The following feeding experiment was conducted at the Werribee
Research Farm, starting on 1st April, 1921 and concludiﬁ on 3lst
March, 1922. One hundred and twenty pullets were divided into four
pens of thirty birds each, as nearly equal in quality, age, and weight
as possible. ~ Nome of the best matings were included, as these were
required for either single test pens, or hond fide settlers.

. All four groups were fed wet mash in the morning, and green stuff
at mid-day. but each group was fed differently as regards the grain at
night, the object of the experiment being to test the eronomic importance
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of the various cereals used on flocks of comparatively moderate quality
pullets such as would be found on any average farm, and not to establish
high records from specially selected birds.

Pen No. 1 was fed Algerian oats (not clipped).

Pen No. 2 was fed wheat.

Pen No. 3 was fed barley.

Pen No. 4 was fed mixed grains (2 wheat, 1 oats, 1 barley).

The wet mash was made up of equal parts by measure—bran. pollard,
and green stuff. The hran was moistened with soup made from bailed
table scraps, sheep’s head, livers, &ec., or else meat meal, and dried off
with pollard to a nice crumbly condition when the green stuff was added

During the months of April, May, and June no bran was available.
80 ground wheat and ground barley in equal quantities were used in
place of bran in the morning mash.

The green stuff used was lucerne, green barley, rye grass, and cuter
feaves of vegetables cut fresh and put through the chaff-cutter.

Minced raw onions were fed once a week at the rate of 13 Ibh. per
100 birds. Epsom salts and sulphur were used occasionally.

Hovsise.

The birds were housed in a corrugated iron shed, divided into four
pens, each cantaining ahout 160 square feet cf floor space, being slightly
over 5 square feet of floor space per bird.

The floor was kept covered with litter 4 to 6 inches deep, and no
outside run was made available.

A dust bath was provided, whilst shell grit and charcoal were always
available. Dropping boards were provided underneath the perches.

Hesvrn,

Unfortunately the mortality was hich, as 10 died in No. 1 pen,
8 in No. 2 pen, 9 in No. 3 pen, and 6 in No. 4 pen. Sixteen of these
died from unknown causes: post mortems were held on the farm and
one bird was sent to the Veterinarv Research Imstitute. withcut definite
results, although it is more than likely that—indirectly—rats were the
cause, by contaminating the drinking water. Early in December a raid
was made, and 182 rate were thereby killed. After that no deaths
occurred. Heat caused the death of 6 birds on 18th November, 3 were
crop-bound, 6 died from ovary troubles, and 2 from accidents,

. SumMmary.
Ecc Yierp anp Feep Cosr. =
o Cost of Feed.
pverage | M | M i 77
- | over fesd.
per bird. W:;:“ Lo (T Gram. ‘ Total. |
s d. s d. & d. e d. & d. ‘ s d.
Pen 1(Oats) ..| 170 1 8 | 28 74| 3 13{ 3 9p|=6111{ 18 8
Pen 2 (Whest) 1 % 8 2010% 2 8 6 73| =9 4| 11 6
Pen 3 (Barley)..| 144 1 85| 2 0§ | 2 7| 3 34| =5108]| 14 1
Pen 4 (Mixed) ..| 1574 1 7% 21 13| 2 35 4 63| =7 0} 14 1

It will be seen from above that the Algerian oat fed pen showed the
best score. as well as the greatest profit per bird.
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Werenr or Biros,
At the commencement of the test the pullets averaged 2 1b. 12 oz
At the conclusion of the test the No. 1 pen averaged 3 1b. 4 4-5 oz.;
No. 2 pen, 3 1b. 9% 0z.; No. 3 pen, 3 1b. 10 oz.; No. 4 pen, 3 1b. 8% oz
The oat fed pen showed the least gain in weight, and the others were
more or less equal, with a fractional margin of increase in favour of the
barley pen.

Foon Prices (1921-22).

‘Wheat, 60 Ib. bushel—1st April to 31st January, 9s. per bushel; 1st
February to 31st March, 5s. per hushel.

Oats, 40 b, bushel—All the year, 3s, per bushel.

Barley, 50 1b. hushel—1st April to 31st December, 3s. 6d. per bushel;
1st January to 31st March, 3s. 3d. per bushel,

April  May  June  July Aug Sep.  Oa. Nav,  Dec. Jan. Feb.  March

I

I H—ip- 'li ! J
10| \5{ ! 4[

g xial l ||

8 ,” ' ; j

7 ] ‘ J First Year's Tests ——

P ad | Second ,  w —eeee|
5 N 57 il a l |
4l = Jo* | | |

Werribee Feed Tests.

Graph showing (a) average monthly yield per bird (3,716 pullets) for twelve
years, 1922-1933: (b) ave monthly yield per bird (640 second-year hens) for
three years, 1927, 1920, md?ggl.

Bran and pollard—&£6 10s. per ton throughout the year.

Crushed wheat, 60 lb. bushel—April, May, and June, 9s. 4d. per
buehel.

Crushed barley, 50 1b. bushel—April, May, and June, 8s. 10d. per
bushel.

No charge was made for green stuff or meat seraps.

RN
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Concrusions 76 BE Drawn.

It may reasonably be concluded that Algerian oats is a thoroughly
satisfactory feed, and should be more generally used than is the case at
present. As was anticipated, barley gave the poorest egg yield, but the
birds so fed laid well at the time of the year when eggs were dearest.
Barley might, therefore, be fed with advantage during the winter
months.

Test No, 2—Free Choice.

An experiment to test the advisability of allowing hirds free access
to food at all times as compared with the ordinary practice of feeding
at regular intervals, was conducted at the State Reseach Farm, Werribee,
during the twelve months ended the 31st March,

Seventy-two White Leghorn pullets, each of quality about equal to
that of an ordinary farm flock (none of the birds chosen was from a
single mating) were divided into two lots of 36 each, and each pen was
given food of the same ingredient throughout the year.

Foop Usen.

The birds in both pens were given dry mash in hoppers which were
open at all times This mash consisted of—bran and pollard, equal
quantities by measure; meat meal, 10 1b. to every 100 Ib, of bran and
pollard, and about 3 per cent. powdered charcoal. In addition, a
grain mixture of three parts Algerian oats to two parts wheat was fed
to each pen.

To No. 1 pen the grain was fed in a hopper always open, and the
birds were allowed green stuff, whole not chaffed, from a wire basket
which was kept well supplied

The birds in No. 2 pen had their grain seattered in the litter and
chaffed green stuff was fed them at mid-day.

In order that the results might approximate to those that would
have been obtained had the experiment been conducted on an ordinary
farm, no other feed than that mentioned, which is obtainable almost
anywhere in the State, was given the birds. A variety would have been
greatly relished by them, and would probably have increased the egg-
production. but as oaten pollard, barley, pollard pea-meal, bullocks’
livers, &c., are not easily procurable by a large number of settlers at a
distance from the metropolis, none of these was fed to the birds.

The green stuff used was green barley, rye grass, and rape during
the winter months, and lucerne all the summer. Minced raw onions
were fed once a week—about three-quarters of a Ib. to each pen. Epsom
salts and sulphur were used when thought advisable. Shell grit and
granulated charcoal were always available, and a dust bath was pro-
vided in each pen.

Housmve.

The birds were housed in a corrugated iron shed facing east. Each
pen had a floor space of about 260 square feet—a lutle over seven
square feet to the bird—and they were kept in the pen chroughout the
test, no outside run being made available. The floor was covered with
from 4 to 6 inches of litter., Dropping boards were used underneath
the perches.
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Heavre oF THE Brrps.

The general health of the birds was good throughout the test.

In No. 1 pen (continuous feeding) one bird became blind, and two
went light ; these three were destroyed.

In No. 2 pen one bird was found dead, one died from crop trouble,
and one contracted disease and was ‘destroyed.

Summary.

Eae Yrziv axp Frep Cost (12 Montas).

A 3 value Food fit
— wambeto | Valweof | iila Cost ot | over cost
eggs per bird. eges. per bird. oo, of food.
£ & d. ib. 5. d. 8.
Pen 1. Continuous feed .. 179 1 4 73-1 79 16 10
Pen 2, Regular feeding .. 164 118 806 8 &

It will be seen that the birds in No. 1 pen which had their food before
them continuously throughout the twelve momths, produced the largest
number of eggs and showed the highest profit per bird. They made
their greatest gain during the winter four months, April lst to July
31st, the time at which eggs bring the highest price in Vietoria.

During this period they cost a little over 4d per bird more for feed,
but returned about 2s 3d. per head in value of eggs as shown in the
followiug table.

Ese Provucrion axp Feep Cost, 1st AreiL to 31sT JuLy.

Cost of Feed. |

No. of e Profit
Pen. Toen | Vatue. Total, | o Eeeb,
Mash. Gratn.

£ s d $ u &| 8w @

No. 1. Continnous |1,756 | 17 13 23 | (318 tbs) | (7951bs) | 511 74|12 1 7
£110 3(84 0 43

No.2 Regular .. (1,368 | 13 1 3 | (3301bs.) | (6701be) |5 0 8 | 8 1 ¢

£112 6(£3 7 9 !

Omne of the conclusions to be drawn is that pullets when starting
to lay require more food than is usually given to them in early wirter,
a8 although the birds in No. 2 pen had & dry mash hopper always open
and as much grain in the evening as they would pick up, those in No. 1
pen where food was always available consumed 113 lbs. more mash and
grain for the four months.

The amount of green feed was not weighed. It was noted that the
birds in No. 1 pen consumed the greater quantity of this—a consider-
gble amount of it just before going to roost—and although their basket
was kept well supplied with fresh green-stuff (whole) every day, they
would eat almost as much chaffed green-stuff at mid-day as the members
of No. 2 pen which were given as much as they would pick up.
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It is reasonable to conclude that this green-stuffi taken by the birda
in No 1 pen the last thing at night, on an almost full crop of mash and
grain, was an aid to digestion, and probably was an important factor
m the higher egg-production.

Foop Prices.

As most of the food used was grown on the farm, and the balance
purchased in large quantities at wholesale rates, it was considered
advisable to calculate cost of food on prices which were supplied by one
of the leading poultry-farmers in the State; they were as follow:—
bran 1s. 10d. per bushel; pollard 1s. 10d. per bushel; oats 4s. per
bushel , wheat 6s. 2d. per bushel.

Meat meal cost 2d. per lb.

Green-stuff was not taken into consideration

Maize Feeding.

1t is the opinion of a number of people who keep poultry, that maize
can be fed with safety only in the winter months, and that it is dan-
gerous, or at least harmful to use iv in summer.

To test the effect of feeding a high per ge of maize throug
the year, 36 birds of equal quality to those used in the above-mentioned
experiment were housed in the same building and treated in an exactly
similar manner except for the feed ration. This test, too, was for &
period of twelve months. The birds in the pen were fed on dry mash, in
hoppers always open. The magh was composed of maize meal, bran, and
pollard, equal quantities by weight, to every 100 Ih. of which was added
10 1Ib. of meat meal, and 3 1b. of charcoal (powdered).

The grain ration, which was scattered in the litter, consisted of three
parts crushed maize and one of wheat. Chaffed green stufl was fed at
mid-day = There were three deaths; one bird went light and was
destroyed in October; one was found dead in December; and one died
of crop trouble in January. None of the complaints in these cases could
be attributed to the maize. Otherwise the health of the birds was good
throughout the year.

h

SuMMARY.

Eee Yrerp anxn Feep Cost (12 Moxtas).

— oo | Velueor | 1ot Cotot | oo gt
egss per bird.|  #RES- per bird. ood. of food.
£ s d. 1b. 5. d. s d.
Pen 3. Maize Feeding .. 156 114 80-8 8 10 12 6

The result of this experiment tends to show that maize fed in con-
junction with other foods can be used with safety at all seasons of the
year. ¢

As maize is now being grown in larger quantities each year in many
parts of the State it is probable that it will prove economical as a grain
food in those districts where it can be procured at a reasonable price.

The fact that these birds did not suffer in any way is indicated by
their egg-production for the last two months of the test. A reference
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to the table of egg-production of the several pens shows that the maize-
fed pen produced, during the months of February and March, five and
& half dozen eggs maore than the No. 1 pen (continuous feed), and seven
and three-quarter dozen eggs more than No. 2 pen (regular feed).

Test No. 3.—Free Choice.

Some time since, an experiment was carried out to test the advisability
of sllowing White Leghorns a free choice of the various foods—usually
fed to birds for egg production, as compared with two other systems
of feeding in operation at the State Research Farm, namely—

(a) Dry mash kept in hoppers always available, chaffed green stufi
given at mid-day and grain fed at night in the litter.

(b) Wet mash fed in troughs in the morning, chaffed green stuff
at mid-day and grain fed in the litter at night.

The test commenced on 1st April, 1923 and concluded on 24th
March, 1924—a period of 51 weeks One hundred and eight White
Leghorn pullets were divided into three lots of 36 birds, and each lot
was in quality about equal to an ordinary farm flock. None of the
birds used was bred from single-mated hens. The puliets were bred
from pens of hens mated to selected cockerels and the progeny of each
cockerel was toe-marked.

Clare was taken that the same number of daughters of each male bird
used in the breeding pems was placed in each of the experimental pent
snd every effort was made in the selection of the pullets to have the
three pens as even as possible, in age, size, quality and breeding.

Wuienr or THE Birps.

At the commencement of the Test the 108 pullets weighed 3374
Ib., an average of 3 lb. 2 oz. per bird, and their average weight at
the end of four months and at the conclusion of the Test is shown
in the following Table:—

No. 2.—Dry Mash. No. 3.~Wat Mash,

No, L.—Fres Cholos, |
Date.
| ween | gt [ v | Bt | woon
[

b, oz . ox . o
Ist April .. o 36 3 1 36 3 36 3 2
2nd August o 36 3 113 36 3 10 36 3 9
24th March v 36 3 3 7 36 3 7}

o | =

System oF Faenine,

No. 1. Free Choice Pen. All the different varieties of food were
placed'in separate hoppers which were vermin- and sparrow-proof. The
foods were as follow:—Bran, wheaten pollard, caten pollard, barley
pollard, meat meal, rape seed meal, wheat, Algerian oats (not clipped)
cracked maize and barley. Green stuff was always available in a wire-
netting basket; it consisted of green oats, green barley, rape, rye
grass in winter, and lucerne in the summer. It was cut f every
day and placed in the basket whole, not chaffed.

No. 2. Iiry Mash Pen. The dry mash consisted of equal parts by
measure of bran and wheat pollard; to every 100 lb. of meal was

r
TR S o) o
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added 10 Ib. of meat meal, 3 lb. of powdered charcoal and 5 lb
of rape seed meal. This mash was always available. Chatied green
stuff was fed at mid-day and the evening meal of grain consisting of
rheat, oats, cracked maize, and barley was scattered in the scratching
itter.

No. 3. Wet Mash Pen. The wet mash consisted of bran, wheat,
pollard and chaffed green stuff, equal parts by measure, and was mixea
as follows:—The bran was saturated with soup made from boiled livers,
it was then dried off with pollard to a nice, crumbly condition, and the
chaffed green stuff was added and thoroughly mixed through it. The
birds were given as much as they would eat. Chafied green stuff was
fed at mid-day and the evening feed of grain, consisting of wheat,
Algerian oats, cracked maize and barley was scattered in the litter
Minced raw onions were fed to each pen once a week at the rate of
1 1b. per pen. Shell grit and granulated charcoal were always available

Housixe.

The birds were housed in portion of a corrugated iron shed 120 ft
by 20 fv., 9 ft. high in front and 7ft. at the back. The shed faces
east, and the north, west, and south walls were wind-proof. Windows
were provided along the west wall for ventilation. The east side was
closed in 2 feet up from the floor, and 1 foot down from the roof ; the rest
was wire-netted and no curtains were used. A portion of this shed was
partitioned off with wire-netting and divided into three pens of equal
size about 260 sq. feet—a little over 7 sq. feet to the bird. The birds
twere kept in the pens throughout the test. The floor was covered with

. litter to the depth of about 4 inches. Dropping boards were used under
the perches and dust baths were provided

Hearre oF THE Bigps.

The health of the birds was good throughout the test; there was
no noticeable difference in any pen.

MoxtaLy Consumerion or Foop.

Month, | Bran, [Poliard,| O%teh | Barley | Meat Jew! | Osta. | Wheat.| Barley, m‘ b
Ib. 1b. 1b. Ib. Ih. | 1b. | 1b. 1b. I ib. b, I b,
No. 1 Pen (36 Birds) Free Choice.

Apil .. |12 | 25 IR IR TR AR A
Msy .. |133| 20 Tl 30 oy ilaei| ees| 21|26y | 320
Fomk. S g AR e g | 8 54 | 14 |374| 202
July Tliei| 102| si| .. |3 223 | 98 | 113|513 | 434
avgust .. faak| of| 9| 1|8 | 240 965 243 | 254 | 669
September | 165 | 16§ | 123 | 3 | 53| 1 |41i | 108§ | 254 | 333 | 700
October .. 234 | 193 | 174 1% 8 [ 13 (503 (103} | 14 (27 | 743
November.. | 213 | 203 g 8} 574 | 90 | 26 .;223 23
204 | 25 3| 51| 23|32 | o3| 20 613
January 18 | 20 | 13| 20 |133| 24 (32 | 85 | 26 | 203 | 554
F 1| 108| s4| 3 | 3 | 1 |63 | o2 | 12 |274| 440
March, 24th | 8| 15 2| | 4|24 0 [ 19 |2 326
1843 (220 | 63 | 18} | 673 | 113 |4753 | 1,058 | 238} (3574 | 6251

124573
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SuMMARY.
Egg Yield and Feed Cost (51 Weeks).

| |
= Profit
I 1 \ul U 4 i
- | e i | ot | G ] e
1 i i
| | £ s d 1b. & d. 5 d.
Pen 1. Free Choice . ‘ 17364 | 1 1 63 7% ] 6 4 ‘ 15 2%
Pen 2. Dry Mash 16947 | 1 0 6} 784 6 3 14 3}
i 12 4 756 ‘ 6 1% ‘ 16 3

Pen 3. Wet Mash i ‘ 18064

Conclusions from Free Choice Test (No. 3).

The results obtained in this experiment with the No. 1 Pen (Free
Choice) indicate that White Leghorns can be trusted to balance their
own ration and produce eggs economically.

Although they laid seven eggs per bird less, and cost 2}d. per bird
more to feed for the twelve months than the pen fed on the wet mash,
it must be remembered that there was a considerable saving in labour
in the feeding of the No. 1 Pen, as the feed hoppers had to be re-
plenished on an average only twice a month; whereas, the wet mash
for No. 3 Pen had to be prepared and fed to the birds every morning,
and the grain mixed and fed to them every evening.

A reference to the table showing the monthly food consumption
should be sufficient to break down the prejudice existing amongst a
number of poultry-keepers against the use of Algerian oats. The oats
used in this experiment was only fair average quality feed oats, straight
from the harvester, not clipped or graded; vet the birds in No. 1 (Free
Choice) Pen ate more of them than of either maize or barley.

It was very noticeable during the test that the guantity of maize
consamed varied with the weather. The highest consumption for the
year was in July, which was the coldest and wettest month of the test.

Rape seed meal was not placed in the pen till 1st August. From
that date till the end of the test, there was only one menth in which
they did not eat some of it. This meal is readily eaten by the birds
when placed in the dry mash.

The fact that the birds in No. 1 Pen (Free Choice) consumed
1,556 1b. more grain than mash may be accounted for by the cold
weather during the winter and by the very mild summer.

It was noted that the No. 1 Pen (Free Choice) consumed a much
larger quantity of green stuff than either of the other two pens, and &
considerable pov'l:ian of it was eaten the last thing before the birds went
to roost. In view of this fact, it was decided to feed green stuff after
the grain feed at night to all the birds at the Research Farm, and thie
has reuuhed in a great mprovement in the number of eggs laid.
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Test No. 4—Free Choice v. Wet Mash (Australorps).

After the publication of the results of the Free Choice Experiment
conducted with White Leghorns, it was the opinion of many poultrymen,
that although White Leghorns gave satisfactory results under that
system of feeding, it would not be advisable to allow Autralorps free
access to food at all times, owing to the fact that they are a less active
breed, and it was suggested that if they did not have to scrateh and
search for their food they would not take sufficient exercise, and there-
fore would become too fat to lay a payable quantity of eggs.

To ascertain if there were any grounds for this supposition, a feeding
experiment extending over twelve months was conducted at the State
Research Farm, Werribee, concluding on 3Ist March, 1925. As a
check, another pen was fed wet mash,  One hundred and twenty
Australorp pullets were selected, in quality about equal to an ordinary
farm flock, and were divided into two pens of 60 birds each. None of
the pullets was bred from single-mated hens, but all were from pens
of hens mated to selected cockerels, and the progeny of each cockerel
had been toe-marked. Care was taken that an equal number of
daughters of each of the male birds used in the breeding-pens was
placed in each of the experimental pens. Every effort was made in
the selection of the pullets to have the two pens as even as possible in
age, size, quality, and breeding.

At the commencement of the test the pullets were weighed; No, 1
pen—free choice—weighed 248% lb, and No. 2 pen—wet mash—
2421 1h.

System or FEEDING.
No. 1 Pen—Free Choice.

All the different varieties of food were placed in separate hoppers,
which were vermin- and sparrow-proof.

The foods were—wheat, oats, maize, barley, wheat pollard, oat
pollard, barley pollard, bran, meat meal, and rape seced meal. Green
stuff was always available in a wire-netting basket; it consisted of
green oats, green barley, rape, milk thistles, and rye grass in winter,
and lucerne in the summer; it was cut fresh every day, and placed
in the basket not chaffed.

No. 2 Pen—Wet Mash.

The wet mash consisted of wheat pollard, bran, and chaffed green
stuff—equal parts by measure—and was mixed as follows:—The bran
was saturated with soup made from boiled livers; it was dried off with
pollard to a nice cmmb})y condition, and the chaffed green stuff was then
added and thoroughly mixed through it. The birds were given as
much as they could eat. Chaffed green stuff was fed at midday, and
the evening feed of grain consisted of wheat, Algerian oats, cracked
maize and barley scattered in the litter. Chaffed green stuff was again
fed after the grain feed at night.  Shell grit and granulated charcoal
were always available,
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Housixe.

The birds were housed in an open-fronted corrugated iron
facing the east; a little over 4 square feet of floor space was al
to each bird. The floor was kept covered with from 4 to 6 inct
straw. Dust baths were provided and dropping boards were
under the perches.

Heavrs or THE Birps.

The health of the birds in each pen was equally good thron
the test.

SumMMARY.
Egg Yield and Feed Cost (12 Months).
Average Value of Food Cost,of
— oty | e | commmet | God | o
£ s d. 1b. s d. 8.
Pen. 1. Free Choice . 172:06 1 410 85°8% 7 3% 17
Pen 2. Wet Mash i 161-73 1 21 865 7 3 14

The hirds were weighed four times during the test, and the
and weights are shown in the following table:—

Waeienr or Birps.

No. 1 Free Choice. No. 2 Wet Mash.
Date,

Number of birds, Weight, Number of birds. Weigl

1. 1b.

st April .. v 60 2484 60 242
1st August v 60 208 60 301
1st December ok 60 | 2854 60 285,
31st March et 60 i 289 60 288

It will be noted that the Wet Mash pen gained in weight t
extent of 454 1b. in the twelve months, whereas the Free Choice
gained only 40% 1b. in spite of the fact that the birds had free acce
all the food hoppers at any time during the test.

The table of the amount of the different grains consumed b
Free Choice pen shows that, next to wheat, oats was the grain
favoured by the birds, and although they had the choice of all
other grains at all times, they ate 874 Ib. of oats.

The oats used was of only fair average quality, straight off the
vester, and was not clipped or graded. This grain can alway
bought at a much cheaper rate than wheat. Its value as a po
food has been demonstrated by feed tests at the Research Farm dv
several years, yet poultrymen desiring to produce eggs economi
do not use oats to the extent they should.

Sase. -
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Test No. 5.—Dried Butter-milk v. Meat Meal (White Leghorns).

There is a great difference of opinion amongst poultrymen as to
the value of meat meal over dried butter-milk for the produetion of
eggs. To test the merits of the two, an experiment was conducted at
the Research Farm, Werribee, during the twelve months from 1st
April, 1924, to 31st March, 1925. One hundred and twenty White
Leghorn pullets (none of them bred from single matings, but from
pens of hens mated to pedigree cocks) nearly equal in age, quality,
size, and weight were chosen for the experiment.

The toe marks indicated from what cock the pullets had been bred,
and to eliminate as far as possible the chance of there being in any
pen an undue proportion of birds bred from parents of the best egg-
producing strain, the pullets were all examined, and where there were
four birds from the same cock, two were placed in one pen and two
in the other, and so on.

The weights of the birds on the first day of the test were as
follows :—No. 3 pen, dried milk, 187 Ib. (60 birds); No. 4 pen, meat
meal, 188 1b. (60 birds).

Housing.

The birds were housed in an open-fronted corrugated iron shed
facing the east. They were kept in the shed throughout the test, no
outside run being made available. The floor space allowed was a little
over 4 square feet per bird, and the floor was kept covered with from
4 to 6 inches of straw. Dust baths were provided and dropping boards
were used underneath the perches.

System oF FEEDING.

Dry mash in hoppers was available to both pens at all times;
chaffed green stuff was fed at midday and mixed grain at night; chaffed
green stuff was also fed after the grain food at night. Both teams
were housed, treated, and fed exactly the same, with the exception that
to the dry mash fed to Pen 3, 10 per cent. dried milk was added. To
the dry mash of Pen No. 4, 10 per cent. meat meal was added instead
of the dried milk.

The mash fed to both pens consisted of equal parts of bran and
pollard by measure and 3 per cent. powdered charcoal.

The green stuff was green oats, green barley, rye grass, milk thistles,
and lucerne, The grains fed were wheat, oats, maize, and barley.

The dried butter-milk and meat meal used in the test were found to
contain—

= Meat Meal. Dried Butter Milk.

% %

Moisture 792 655

Ash v 589 617

Protein -rl b6t 69 21-19

Crude Fibre 558 104
Nitrogen—

Free Extract 355 4-92

Ether Extract .. 2037 2013
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Heavtn or tHE BIrDS.

The general health of the birds was good throughout the test, and
althongh No. 3 Pen (dried butter-milk) laid over 2,000 eggs more than
the other (meat meal) there was not during the whole twelve months
of the test anything in the appearance of the birds in the two pens to
suggest that one lot was laying so much better than the other.

SuMMARY.
Egg Yield and Feed Cost (12 Months).

Average Profit
— number of  Value of e | CO8t of | B kou
i v;. imed | B8t 0| e con
I |
| £ 5 d ‘ b, |sd|£ ad
Pen 3. Dry Mash—Bufter-milk .. 21146 | 1 9 74| 91 | 71141 1 8
Pen 4. Dry Mash—Meat Meal .. |1 180 ‘ 8 |7 0} 016113

7™

It was noted that the pen fed on dried butter-milk consumed 430 1b.
more mash than that fed on meat meal; this was probably due to the
fact that the milk made the mash more palatable. The birds of the
former pen also ate 41 Ih. more grain. The total cost of the extra food
amounted to £2 15s. 1d., but as the milk-fed pen returned £16 14s, 6d.
‘more for eggs, it must be considered a highly satisfactory result.

The birds were weighed at intervals during the test. The weights
were as follow :—

212 ‘ B0 203

| Pon No. $—Milk Fed Pen No, 4—Ment Meal Fed.
Date. . T e
‘ Number of hirds Waight Number of birds. | Weight,
I

Ist April .. y. ‘ 60 187 J 60 [ 188
1st August T 60 294 60 2254
1st December wo 60 200 60 197
1st March o ‘ 60

Test No. 6.—Dried Butter-milk v. Meat Meal.
A Two Years' Triar (1925-1927).

In a dry-mash trial with White Leghorns, the pen of birds in
whose feed dried butter-milk was included gave so very much better
results than the pen to which meat meal was fed, that an experiment
was arranged so as to put these two foods to 2 more conclusive trial.
It was decided that the test should extend over two laying seasons so as
to ascertain if the results of the first year would be maintained in the
second year, and also to determine whether one food could be regarded
as superior to the other in its effect on the birds during the moulting
season.
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TasLe I.—Driep Mivk Test 1925-27, witH AUSTRALORPS.
(60 Birds.)
Frp vnoer Frer Croice Systear.
‘ |
Dried Privce
Date. Bran. |Pollard.| Butter-| Wheat.| Oats. | Maize. | Barley.| Bggs. | ‘per | Value,
milk, ] Dozen. |
|| | |
! ‘ ‘ ‘ ‘ 8. d. ‘ £ s d
1925-26 Seasox.
1925 ‘
May 9 7y 313 185 | 110§ 65| 35| 590 |2 6} 6 411
June 1 8Y 30| 128 | 76} 53| 51| 8262 3| 714 8
July 14 9| 40 15! 704 79| 64| 8411 7/ 51011
August 1, 15 36 | 143 | 42 76| 461,000 1 43 514 7
Sept. 16| 22| 43| 161 65| 62| 52|1,403 (1 2§ 515 1
Oct. 19| 19| 38 96| 86| 77 651,190 (1 1} 51 7
Nov. 6| 35| 22 158 | 51| 62| 20 9641 2| 413 9
Dec. 24| 21| 38 76| 37| 49| 77| 812|1 4| 410 3
1926.
Jan. .. 25| 20| 37| 170| 56| 60| 60| 907 (1 33 417 7
Feb. 22| 16| 36| 109| 7| 67| 65| 841 7| 5 7 6
March 19 1 36 85 89 84 G| 908 (1 9| 612 5
.
Totals 166 | 193 | 38841426 | 7504 724 | 586 | 9,994 6213 2
i) | T
1926-27 SEasox.
:tprﬂ 15| 24| 15| 126| 69| 61| 43 626|2 5| &5 511
ay 21| 28 ( 10 110 68( 100 38( 441 (2 7 41411
June 23| 30 7| 194 71| 20| 39| 407(2 5| 4 2 0
July 16 [ 20 9| 159 | 100 91| 25| 458 (1 7| 3 0 5
August . 16| 23| 15| 151 93| 58| 36| 674 |1 7| 4 811
Sept. . 2 24| 33| 110 | 107 18] 52| 8761 2| 4 5 1
Oct. 26| 21 34| 138| 46| 52| 24] 9156|1 2| 4 9 0
Nov. 21 8 39| 95| 56| 65| 49 754 (1 3| 318 6
Dec. 10 9| 20| 165| 101| 16| 33| 684|1 6| 4 5 6
1927, K
Jan. . 12 8| 35| 161 | 43| 46| 34| 661 |1 6| 4 2
Feb. 13 8| 40| 102| 68| 80| 22| 5653|111 | 4 8
Totals 201 { 203 | 266 1,511 586 | 385 (6,948 47 1
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TasLe II.—Mear Mear Test 1925.27, WITH AUSTRALORPS.
(60 Birds.)
Fep vnoer Frer Cmorcr System.
| 1
Meat ‘ ‘ | | Price
Date. | Bran. |Pollard.| Meal. | Wheat.| Oats. | Maige. | Barley.| Eggn, | per | Value.
\ | | ‘Dozen,
| |
\ ]
“ ‘ ‘ lo.d| & o a
1925-26 Seasox.
1925. |
May 32 104 3 119 126 53 6| 466 |2 6} 418 8
June 21 174 14 79 100 74 | 107 762 2-3| 7 210
July 28 13 34 101 4 68 76| 624 |1 7| 4 2 4
August 21 15 3 132 73 94 5l 681 |1 44 318 o
Sept. 33 ( 30 1 100( 64( 611 42 046 (1 24 415 3
Oct. v 14 40 2§ 9l 98 72 30| 943 |1 14 4 8 5
Nov. 30 | 304 13 1153 54| 704 81| 809 |1 2| 318 8
Dec. = 8 324 2 874 63 464 42| 685 (1 4| 316 1
1926,
Jan. . 59 33 1 110 b7 61 713 688 |1 33 314 1
Feb. 18 48 1| 106 | 72 50 314 661 |1 7| 4 7 2
March 30 36 33 81 61 68 78| 658 ‘ 1 9] 4151
Totals 303 | 324 234 1,121 | 842 | 718 | 645 |7,923 o 4917 5
1926-27 Smasox.
23 20 6 103 80 i3 30| 464 |2 5| 4138 5
28 15 4 B6 a8 98 62| 446 (2 7| 416 O
26 32 2| 156 93 28 31 3342 5| 37 3
19 33 ve 143 69 | 120 36) 8211 7 2 2 4
21 22 1 130 80 | 111 37 8051 7| 6 8 2
21 21 » 100 | 126 62 40 11,048 11 2/ 5 111
22 22 iy 68 46 84 58 1,181 |1 2| 514 10
16 19 . 87 52 52 70 11,074 |1 3| 51110
21 24 115 93 28 52 1 6| 6 39
1927,
Jan. 18 25 ™A 17 67 63 32| 999 (1 6 6 410
Feb. 164 26| .. 67 99 63 36| 697 (111 511 4
Totals 231 | 259 13 (1,172 | 843 | 784 |483 | 8,350 : e 5413 8
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TasLe IIT.—SvMMARY oF RESULTS.

1 | 65 | e ‘ oot | Wood | Rromt
Pen. . O] urn of Foos Y00/
;‘.Im‘w'ﬂ per Bird. %;‘tmmmv‘d: Cost. | Oy ot
|
I | |
l |
|
‘ ia‘d.‘ W, { £ s d £ s d.
No. 1. DRIED BUTTER-MILK J |
TEST. ‘ [
|
Australorps, Free Choice— " !
First season (11 months) .. | 16656 | 1 0104 7071 | 0 8 6} 012 43
Second season (Il gmonths) .. (1158 | 015 8} 6623 | 0 7 7§ 0 & of
Total . o | 28236 116 6] 136-94 [ 016 2 104
No. 2, MEAT MEAL TEST.
Australorps, Free Choice—
First season (11 months) .. | 132 016 74 66:27( 0 5103 010 8§
Second season (11 months) .. | 139°3 018 23 6308 0 5114 012 3}
Total . . | 2703 114 103 12035 | 011 104] 1 3 o
No. 3. DRIED MILK TEST.
White Leghorns, Wet Mash—
First season (11 months) - | 37022 1 1 3| 7942) 0 8 6} 012 83
Second season (11 months) .. | 107°76 | 0 14 53 76°45| O 8 B 0 & 0}
Total .| 27896 | 115 83| 185-57 | 016113 018 9
No. 4. MEAT MEAL TEST.
White Leghorns, Wet Mash—
Tirst season (11 months) .. | 1565 019 1} 7997 7 7| 011 6}
Second season (11 months) .. | 128°53 | 016 43 7645 0 7 5} 0 811}
. Wotal .. .. | 28503 115 slwmz 015 03 1 0 5¢
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TasLe IV.—Live WeicnT REcorps DURING PERIOD 0F EXPERIMENTS.

(The weights given are the average for each pen on date of weighing.)

| PenNo. 1. 1 Pen No, 2. Pen No, 8. ‘ Pen No, 4.
hat ‘
ate.
Drried Milk, Meat. Meal, Dried Milk, | eat Meal,
Australorps, Australorps, | White Leghorn, | White Leghorn,
_Free Choiee. Free Choice. ot Mash. Wt Masl:.
| | |
1925, Tb. | b, Ih. Ib.
1st May o o 383 3-91 311 3413
30th October . 458 ‘ 4°43 35 353
1926,
14th May .. . 4-69 | 446 481 3-79
— August o 5-38 518 4-31 4-41
— December - 525 | 479 364 377
1927, | ‘
28th February = 506 ’ a-81

460 ‘ 360

For the experiment, two pens of Australorps and two pens of White
Leghorns were selected. Both pens of Australorps were fed on the free
choiee system, and the only difference in the feed given them was that
one pen was allowed dried milk, while in place of dried milk the other
pen was fed meat meal. The several varieties of food were placed in
different hoppers, and were available to the birds at all times. The
hoppers are vermin- and sparrow-proof. Each variety of food was
weighed and the actual consumption by the birds in each pen was
recorded every month. The White Leghorns were fed wet mash, the
only difference in their feeding being that one pen was given dried milk
as portion of its feed, while the other was given meat meal instead of
dried milk.

On page 72 is priuted a table (I.) giving the quantities of the
various foods consumed month by month during the full period of the
test by the pen of Australorps in whose feed dried milk was included;
in this table also is shown the number of eggs laid each month and their
value. On the following page (Table IT.) similar information is given
regarding the pen in whose feed meat meal was included instead of dried
milk,

CoMmENTS ON EXPERIMENT.

Although the pens to which meat meal was fed showed a greater net
profit than those to which dried milk was fed, it was very noticeable
that the birds which were given milk laid much better than the others
during the autumn and winter, and they certainly came through the
moult very much easier. .

The test showed that it would probably pay to feed dried milk to
layers from about Febrnary to August, ‘but ‘during the spring and
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summer months milk has little or no advantage over meat meal, a feed
that is much cheaper.

The test also demonstrated that with reasonably good layers it pays
handsomely to keep them for egg-production for two seasons. In the
case of No. 2 Pen, the birds laid a greater number of eggs in the second
season than in the first. Even if no greater number of eggs be laid, it
would still be better to keep most birds for a second season. It must
be remembered that a pullet does not start to lay until she is about six
months old, and the cost of food for that period has to be deducted from
the first season’s profit. Further costs are those of incubating and
brooding. '

Test No. 7.—Various Feed Tests with White Leghorns.

A feeding test with six pens of pullets, 50 birds in each pen, was
commenced on 1st May, 1926, and concluded on 12th March, 1927.
The different systems of feeding were as follow :—

Pen. Mash. Green Stuff. Grain.
|
| [
\ | ‘
No.5 .. | WetMash (equal parts Bran | Fresh succulent green = Wheat, 67 per cent.;
and Pollard and 10 per ‘ feed | Barley, 33 per cent.
| cent. Meat Meal)
No.6 .. | B - 5 | .. " | Broom Corn  and
| | | Mixed Grain
|
No. 7 .. “ Wet Mash (equal parts Bran | " 55 ‘Wheat, 67 per cent.;
and Pollard and 10 per | | Barley, 33 per cent.
cent. Meat Meal; also ‘ |
oent.  Super- ‘
phosphate) '
No. 8 .. | WetMash (equal parts Bran | Soaked lucerne chaff [ - -~
| and Pollard and 10 per |
| cent. Meat Meal) 1
No. 8 .. " ¥ o 55 Sprouted oats sinr] . "
No. 10 .. ‘l o . " ‘ No greed feed o ”
Housine.

In March, 1926, the big laying shed, which had previously been used
for feeding tests, was remodelled and divided into pens approximately
11 feet wide and 20 feet deep, each to hold 50 birds. The perches were
altered from the old dropping-board system to the manure-pit system,
as shown on page 98..

W o

=

Sk
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. Vil of | ot | oot | Ptk o

per Bird, w Food.

|

£ ad s d.

Pen No. 5. Check Pen o 161 11 63 13 4
Pen No. 6. Broom Corn .. | 142 017 113 811
Pen No 140 018 0 10 1
Pen No. 8. 148+5 0 18 10 10 10}
Pen No. 1375 | 017 8} | 10 1
PeniNo, 140 018 0 | 910

Heavrs.

_Forty birds died during the test—S$ in pen 5, 2 in pen 6, 3 in pen 8§,
5 in pen 9, and 22 in pen 10. All the birds in pen 7 survived. The
high death rate in pen 10 was probably caused by the absence of green
feed in the ration.

AT L5 ee

Front of Experimental Feed Shed, State Research Farm, Werribee.
The shed consists of 10 pens, each of which accommodates 50 birds.

CoxcLusions.

The value of green feed for laying pullets was clearly demonstrated.
Soaked lucerne chaff and sprouted oats, although better than no green
stuff, do not take the place of fresh, succulent green feed.

Broom corn as the sole grain food was not satisfactory. If, however,
it be mixed with other grains (up to 50 per cent.) it will be found
satisfactory, but would be economieal only when the price is below that
of other grains.

Superphosphate, when added to the mash, did not increase the egg
production, but the hirds to which it was fed kept in remarkably good
health throughout the test, and no deaths were reported.
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Test No. 8.—Various Feed Tests with White Leghorns.

A feeding test with ten pens of White Leghorn pullets, 50 birds in
each pen, was commenced on 1st April, 1927, and concluded on 28th
February, 1928, The different systems of feeding were as follow :—

Pen 1. Dry Mash .. .+ Mixed Grain.
Pen 2. Wet and Dry Mash’ "
Pen 3. Wet Mash phzs 1 per cent (‘nd vaur "

0il
Pon 4. Wet Mash plus 2 per cent. Cod Liver 5

Qil

Pen 5. Wet Mash

Pen 6. in e .. Mixed Grain. Shell Grit.

Pen 7. » o o3 .. Mixed Grain. Quartz Grit.

Pen 8. o o v .. Mixed Grain. Limestone.

Pen 9. 5 or @ .. Mixed Grain. Limestone and Shell Grit.

Pen 10. ,, - - .. Mixed Grain. No Grit or Shell.
Summary,

Egg Yield and Feed Cost (11 Months).
T 7 T ]

| jlven | = Yood | | Profit ov
- Nuwmber of Valweof | ooty (mr of Yl
‘ Kiges per Toggs. o, | Yo e
| |

‘ |

| ‘ £ s d 1b. 8. d. a. d.
Pen 1. Dry Mash .. . ( 1653 13 1 76-2 70 16 1
Pen 2, Wet and Dry Mash .. 154-4 1 111 848 79 14 2
Pen 3. Cod Liver 0il 1 per cent. | 1205 018 4 875 8 0 10 4
Pen 4. Cod Liver O] ’1){,1‘(?111 1415 102 88°1 8 1 21
Pen 5. Control o 134-1 018 11 87-4 8 0 10 11
Pen 6. Shell Grit .. e 139-9 1 06 74 8 0 12 6
Pen 7. Quartz Grit. . 5, 1216 017 9 874 3 0 9 9
Pen &, Limestone 120-7 018 6 87-4 8 0 10 6
Pen 9. Limestone snd hhtall 123-6 017 4 87-4 8 0 9 4
Pen 10. No Shell .. . 121-8 017 3 874 8 0 9 3

HEaLTH.

A mumber of deaths ocenrred in all the pens (particularly pen 2)
from peritonitis, These losses, of course, considerably affected the
production.  Several hirds were sent to the University Veterinary
School for post-mortem examination, but the cause of the trouble was
not determined.

ConcrLusIons.

Ploductwn was increased during the cold winter months by feedmg
both wet and dry mash. The addition of cold liver oil to the mash
made no noticeable difference either in the appearance or the production
of laying pullets.

The object of the test with pens 6 to 10 was to try to ascertain
what influence shell grit, quartz grit, and limestone would have on the
texture and thickness of the shells of eggs, also the effect on the birds

o
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themselves. By close observation it was noticed that the birds in pens 7
and 10 were very discontented, and were craving for shell grit, which
indicates that shell grit is necessary for birds kept in confinement,
whether other grit or quartz is given or not. It is considered that shell
grit not only helps in grinding the food, but it also provides certain
minerals which the birds require. Eggs from each of the pens were
examined and the shell accurately measured at intervals throughout
the test. They were found to be normal, with only the usual fractional
differences in the thickness of shells.

In pen 10 a large number of shell-less eggs were dropped from the
perches, but the eggs 1aid in the nests had shells of normal thickness,

Test No. 9.—Effect of Minerals in Feed on Quality of Eggs and
Thickness of Shells and other Feed Tests (White Leghorns).

During the year 1928-29 several experiments were carried out 1u
the poultry section of the State Research Farm at Werribee. One of
these was designed with a view to ascertaining whether by the addition
of minerals to the feed the texture of the shells of eggs could be
strengthened.

The number of eggs offered for export which has to be rejected is
inereasing each year. A very large percentage of these rejections is
due to the shells being stained or dirty. For those who suffer on this
account there need be little sympathy, for during the past few years
warnings have been given by the Government graders, hy exporters,
and by departmental officers that, owing to the risk of mould, only
eggs spotlessly clean in shell would be accepted for export. There 1s,
however, unfortunately a growing number of rejections because of
the shells, as well as because of a deficiency in internal quality, a
deficiency due chiefly to enlarged air cells and weak albumen (watery
whites).

ExvarGED ATR CELLS AND WEAK ALBUMEN.

Enlarged air cells usually indicate staleness, while watery whites
are often caused by exposure to warm temperatures or to long storage.
But at times eggs only a eouple of days old show this fanlt.

Such defects as those mentioned are not peculiar to Victoria; they
have been noticed also in the other States. In America and England
they have become so common as to cause considerable loss to producers.

Although investigational work has been carried out in various parts
of the world, no reason has yet been assigned for the troubles. Officers
of the Victorian Department of Agriculture have been carrying on
experiments which it was hoped would lead to a solution of the problems,
but so far without success.

THIN SHELLS.

The experiment made at Werribee to try to determine whether the
strength of the shell of eggs could be improved consisted of the addition

of s mineral mixture (which contained pofassium iodide) to the
ordinary food. The mineral mixture was one suggested by Professor
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Frank Ewart Corrie, B.Sc., and was made up of 50 Ib. bone flour, 23 Ib.
ground lime, 20 1b, common salt, 5 Ib. sulphur, 2 1b. oxide of iron, and
4 oz. potassium iodide.

The test was conducted for a period of eleven months from the
1st April, 1928, and the birds used were 300 White Leghorn pullets,
as even as possible in quality, weight, and age. They were divided into
six pens of 50 birds each, and were all kept under one roof and under
similar conditions as to space. They were not allowed out, and so were
unable to get any food except that fed to them. Pens 1, 2, 3, and 6
were fed dry mash in hoppers available at all times; grain was fed
them in the litter in the evening; green stuff and shell grit were also
given.

Pen No. 1 received 3 per cent. of the mineral mixture in the mash.

Pen No. 2 received 5 per cent. of the mineral mixture in the mash.

Pen No. 3 received § oz. potassium iodide to 100 1b. mash.

Pen No. 6 received similar feed to Pens Nos. 1, 2, and 3, but was
fed no mineral mixture.

Pen No. 4 was fed dry mash without grain or mineral.

Pen No. 5 was fed grain without mash or mineral.

The table on page 81 shows the average amount of food consumed
per bird, the average egg production and the average weights of the
birds on 1st April, 1928, and on 31st March, 1929,

Mr. H. F. Clinton measured a number of the shells of the eggs laid
in these six pens, and has prepared the following report and tables:—

In determining shell thickness all measurements were made, without
the shell membranes, on the medial or central portion of the shell. It
was considered that the mean of a number of readings taken in this
region would yield a figure suitable for comparative purposes.

The readings do not represent an absolute measure of the thickness
of shell, owing to the fact that the diameter of the micrometer spindle
was 2.5 mm., as well as to the curvature of the shells, with the con-
sequence that the measurements are not quite so great as stated. This,
however, may be taken as constant for all practical purposes, and for
comparative work such as this, need not be taken into account—the
error being approximately the same for every measurement carried out.
It must be remembered that any measurements made will vary
according to the diameter of the spindle or anvil of the micrometer
used.

For convenience all measurements are given in millimetres. As
1 inch is equivalent to 25.4 millimetres the readings may be converted
to inches by dividing by 25.4.

Examination of a large number of eggs in previous experiments,
and measurements of them with the mierometer referred to, showed that
eggs with shells of less than 0.32 millimetres (0.0126 inch) in thickness
were too frail to be handled satisfactorily. . C
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Tasre A—Mrasvrenents or Ecas (Tmickyess oF SmeLy).
(Made on 28th March, 1929.)

T
Pes No. 1.—Day MasE AND Graws. | Pex No. 4—Dry Masn oxLy.
3 per cent. Mineral Mixture.
0:32 mm, 0-31 mm.
5 031
0-376 ,,
8 0-34
038
> 03
0-31 . : g
037 . 0-345 ,,
Pex No. 2—DrY MAsE AND GRAIN. Pex No. 5—GRAIN OXLY.
5 per cent. Mineral Mixture. N
036 mm. 0:20" im,
0+35 0-36
032 . 043
035 .. 0-37
034 0°205 ,,
o 0-3
Pex No. 3.—DrY Masa AND GRAIN,
Potassium Todide. PEN No. 6.—Dry Misu AND GRAIN.
0+345 mm. 2
036 . Oon,
0-31 " 3
037 ., ot
034 035
03 i

Tasre B.—MgeasvrEmunts oF Eees (THioxsEss oF SHELL).
(Made on 21st June, 1929.)

Pex No. 1.—Dry Masm AxD GRAIN. Pex No. 4—Dgy MasH oNLY.
3 per cent. Mineral Mixture.
0375 mm. 930 i,
0355 e
i 0-37
08B! 0275
0-41 023
032 . »
039 ,,
Pex No. 2—Dry MasH AND GRAIN. Pox No. 5.—GRAIN ONLY.
5 per cent. Mineral Mixture.
0+365 mm. 2 ‘1‘{5 o
083 i 038
0-325 ,, 0-325 2
2, v’
" 2
0:345 ., 0 ..

PEx No. 3,—DrY MAisE AND GRAIX. PeN No. 6.—Dry Masu A¥D GRAIN.

i oy
L 0355 .,
0315 . by

035 St
038 035
0% o,




82 Feeding Experiments.

Other Feeding Experiments.

An experiment was made to test whether a greater number of eggs
could be obtained from birds, if in addition to wet mash they were
given dry mash as well. Two pens of Leghorns (Pens Nos. 7 and 8)
were used.  Fifty birds were placed in each pen, and all of them
were fed wet mash in the morning, and grain was fed them in their
litter at night. The birds in Pen No. 7 had, in addition, a dry mash

hopper always available, and they were given supplies of shell grit
and Lhmcuaj they were also allowed some green stuff at midday and
after the grnm feed at night. The table below shows the average
consumption of food per bird, the average number of eggs laid, and the
average weights of the bird at the begmumg and end of the test.

Althongh the birds in Pen No. 7 consumed over 9 lb. more wet
mash in addition to 10 1b, dry mash, they lost an average of nearly
133 oz in weight per bird, but laid on an average eleven eggs more per
bird.

Another experiment carried out was one to try if satisfactory
results could be obtained from feeding lucerne chaff in dry mash. Two
pens (Nos. 9 and 10) of Leghorns were nsed; there were 50 birds in
each pen.

The wet mash of the birds in No. 9 pen consisted of 10 per cent.
lucerne chaff, while a similar percentage was included in the dry mash
given the birds in No. 10 pen. No. 10 pen consumed slightly less food
and laid eighteen eggs more per bird than No. 9 pen, but the birds
in No. 10 pen lost on an average 3% oz. more in weight than did those
in No. 9 pen. The table below shows the average consumption of food
per bird, the average number of eggs, and the average weights of the

birds.
Summary 1928-23.
Ese Yiern, Feep Cost, ann Averace WrienT or Bmps (11 Monras).

| | | i Welght of Birds

Average Food
Number | yameot | Con- | Costor| Proft
Rl of Bggs | ggge. | sumed | Food. | OF%Cost
e Q - | of Food. |
| |
£ sd Ib. | & d.| s d.|lb, oz 1b. oz.
1. Dry Mash, Mineral 3 per r

cent., Grain 1950 1 3 0| 91°6(7 7415 43/ 315|314
2. Dry Mash and Gmm,

5 per cent, Mineral 1813 1 1 8} 832|611 |14 94 314 |4 0
3. Dry Mash and Gram,

"Pot. Todide .| 1854 |1 2 78 77-3|6 5} 16 23 314 | 3104
4.Drvl£s.vboulv o 163:3 | 019 9| 84417 012 0 (31043 9
5. Grain only .. .| 1464 [018 73 598 (411313 8} 3 7 3 105
6. Dry Mash and Grain .. | 1953 |1 4 1) 775 | 6 5} 17 8} 315
9. Wet and Dry Mash, |

.| 1859 |1 3 23/1003|9 1|14 13/4 3|3 5
8. WetMml\andGmm | 1raee (101 7d se-6 (7 5414 2(31283 7}
9. Wet Mash and Grain, |

Lucerne Chaff 1724 (1 1 3| 89:6 |7 54 I3 9} 311§ 3 7}
10. Dry Mash and Gmn.

Lucerne Chaff “ 1909 |1 110‘ 868 (7T 3 (14 7 (3143 6}

- s !

s
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Test No. 9a.—Second Year Test 1929-30 (11 Months).

. ﬁvmnge ‘Weight of Hirds.
umber ¢ of
ven, : Cost f | e e

| per Bird. " | of Food. | Start | Finish
[ | | of Test.[of Tust.
£ s d 1b. 8. d. 8. d. |1b. oz Ib. 0z.

2, Dry Mash and Grain,
Mineral 5 per cent. 136-3 | 014 1} 877 |7 7} 6 544 04 2-4

3. Dry Mash and Grain,
Pot. Todide . 148-2 015 2 87-1 |7 74 7 633 10-54 97
6. Dry Mash and Grain .. 157-0 I 015 7 879 | 7 7113 8-54 17

CoNcLusions.

Over a two years' test the addition of a mineral mixture, or of
potassium iodide, to the ration showed no evidence of improvement,
either in production or in the appearance of the birds. Further, there
was no noticeable difference in the quality of the eggs or the egg shells.

In some districts in Vietoria the use of the mineral mixture has
brought about a definite improvement in both the texture of the eggs
and the general health of the birds, yet no conclusive evidence of this
result has been obtained at Werribee.

Test No. 10.—Various Feeding Methods (White Legh )

This test was conducted with seven pens of pullets, 50 birds in
each pen. It commenced Ist April, 1929, and concluded 28th February,
1930 (eleven months). Five of the pens were carried throngh for the
second year commencing 1st April, 1930, and concluding 28th February,
1931 (eleven months). The different systems of feeding were as
follow:—

Pen 1. Dry Mash containing 10 per cent. Dandy Meat Meal. Free Choice Grain.
Pen 2. Dry Mash containing 10 per cent. Cockbill Meat Meal. Free Choice Grain.
Pen 3. Dry Mash containing 10 per cent. M.LB. Meat Meal. Free Choice Grain.
Pen 4. Dry Mash containing 10 per cent. Dried Buttermilk. Free Choice Grain.
Pen 5. Dry Mash containing no animal food. Free Choice Grain,

6 per cent. Dried Buttermilk. Free Choice Grain.

Pen 6. ‘Mash containing< 4 per cent, Dandy Meat Meal.~ Free Choice Grain.
2.6 4 per cent. Superphosphate. Free Choice Grain.

Pen 7. Dry Mash. Free Choice Meat Meals.,
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Test No. 11.—Various Feeding Methods (White Leghorns).

This test was conducted with five pens of pullets, 50 birds in each
pen. It commenced on 1st April, 1930, and concluded 28th February,
1931 (eleven months).

The different systems of feeding were as follow:—

Pen 1. Fr;zu Choice of Bran, Pollard, Dandy, M.IB., Cockbill, Wheat, Oats, Barley,
ze,

Pen 2. Free Choice of Dandy, M.L.B., Cockbill, Wheat, Oats, Barley, Maize,

Pen;3. Free Choice of Bran, Crushed Wheat, Crushed Oats, Crushed Barley, Wheat, Oats,
Barley, Maize.

Pen 4. Free Choice of Bran, Crushed Wheat, Crushed Oats, Crushed Barley, Dandy,
Wheat, Dats, Barley, and Maize.

Pen 5, Mash containing Brewers' Grain, Pollard, Crushed Wheat, Crushed Oats, Crushed
Barley and Free Choice of Dandy, Wheat, Oats, Barley and Maize,

SumMARY oF RESULTS.

t Il
2 | 2 x g | &
g E | €4 =z £ & | E
= z | 2z B 2 n &
& & £ | &8 8 3 | E
|
i, 1. w. | . b, I, | b
3 284 396 e ‘ = 0 10 10 | 1,851
2 J | | w5 20 ) | 181
3 | eas s | w o1 | .. | 1200
PR T™ = w7 | W ws |00 = [10ee
| Browers' l
5 | 1 | ow 54 145 o o 1578
SuMMaRY—continued.
< 1 ‘ .
( E ‘ g
= 2 B2 s
E. & 3 £
s 5°F © 25 = 2
el g B E B ]| e
g z = 4 g3, % z £
£ | 3 J 2 | 3 | %5 2 28| ¢ 2
|
I i, ‘ b 1b. b, ed | 8 d, 5 d
1 549 301 218 782 4 6 | 1557 16 8 | 111§
2 | s 279 238 659 + 8 | w7 16 43 | 12 1
a [7s2 201 188 755 4 6 | e 15 5f | 101t
n 505 208 178 wo | 48 | 103 16 8 | 12104
5 ‘ a6y | 262 287 B | 45 1‘ 16276 17 1 12 8
| |

Test No. 12—Werribee Feeding Tests.
These tests, which were conducted with 500 puliets divided equally into
ten pens, commenced on Ist April, 1931, and concluded 29th February,
1932 (eleven months).
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The following table gives particulars of the different systems of feeding,
also a summary of results :—

| Average per Bird.
Pon.| Breed. l Feeding, | proat
over
Food
| Cost..
s d
1| Austral.| Froe clioice of bran, pollard, meat-meal, 1011}
orps eat, maize, oats, barl
o | White | Free ohoice of bran: pollard, meatmesl, | 10 11
Leghorns _ wheat, maize, oats, I
w | Tree cholce of bran, pollard, ground bar- | 75 | 8 73 | 1577 [ 14 2% 10 6}
ry, mutmull, wheat, mnln. nats,
n . \ Dry mnh (six parts ground wheat, two | 78 ‘ 4 13| 180 |16 3} ‘ 12 1§
parts meat-meal, one part dried bytter- |

milk, one part bran). Free choice of
wheat, maize, oats, barley |
5 = Dry mash (two parts each of ground 7 4 0f 184'8 |16 67 | 12 6}
wheat, ground oats, ground barley, |
meat-meal; one part each of bran and
dried buttermilk). Free choice of wheat,
oats, maize, batley
o P Dry mash (three parts each dried distiller's o3 6 186 15 13 1 o6
‘ grains, pollard ; one part each ground
wheat, ground oats, ground barley.
Free choice of wheat, maize, oats, barley |

7 " ‘Ireanlmlwnfwmunduh:n ground oats, | 60 | 4 0} ‘ 12201 11 5p| T o5t
m‘uuml bnrley ground maize, meat- |
meal. No whole grain |
8 % Frum.unulhmn,mmdwhm womd | 70 |3 6 |185°7 |12 93| 9 3%

mniru meat-meal, wheat,
mlizn um hnrl

9| ,, | Freochoios of bran, ground wheat,ground | 73 |8 6 | 1496 |13 113 10 5
oats, ground bariey, meat-meal wheat, | ‘
malze, oats, barley |
10 | Austral-| Free cholosof hmu ground wheat,ground | 67 |3 £  140°2 | 13 8% | 10 6}
or, onts, ground barley, meat-meal, wheat, {
mmaize, oats, barley i
[ Average for 500 birds .. .. \ 74 |8 8¢ l17 |14 4 |10 8

Norks.—Average price of eggs 15, 1d. per dozen. Food cost per dozen eggs laid §-4 pence,
Food consumed per egg lnid 7°5 oz. Food consumed per bird per day 354 0z. Food cost per bird
er week © 5 pence.

CoNCLUSIONS,

These tests were conducted chiefly to determine the advisability or
otherwise of using ground grains instead of or in conjunction with bran and
pollard.

The dry mash mixtures (Pens 4, 5, and 6) contained a large proportion
of ground grains and gave very satisfactory results.

In Pens 4 and 5 30 per cent. of animal food was used in the mash ; this,
of course, increased the cost of food, but the profit over food cost was still
greater than in the other pens. It must be remembered that in these pens
the birds consumed over three times as much whole grain as mash, therefore
the percentage of animal food to the t,oral food consumed was approximately
6 per cent.

In spite of the fact that in Pen 6 no animal food was used, the birds laid
rea.sonably well. In this pen 30 per cent. of dried distillers’ grains was used
in the mash in eonjunction with pollard and ground grains. This food,
which contains 20 per cent. protein and can be purchased at spproxxmntely
the same price as bran, is evidently quite suitable for egg prodaction.
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VIL.—BURNLEY EGG-LAYING COMPETITION AND THE
VICTORIAN POULTRY INDUSTRY.

Egg production is the most profitable branch of poultry farming.
and to-day hundreds of thousands of pounds are invested in the busi-
ness, not only in the metropolitan area, but throughout the State.
Thousands of birds are bred to produce eggs for the Melbourne market,
and during the flush the surplus is exported to Great Britain.

The Department realized that, if the poultry industry was to be
made a prosperons one, it would be necessary to develop an overseas
trade, and to do this, we must export eggs equal in quality and weight
to those supplied by countries with which we have to compete.

Egg-laying competitions have become an efficient group of agencies
in the awakening of poultry-breeders to the paramount importance of
the individual hen and her pedigree; hence the necessity of trap-nesting,
single testing, and single mating.

In 1911 the Department inaugurated the Burnley egg-laying com-
petition, which has been conducted annually ever since.

The Burnley competition is recognized as the high-water mark in
egg-laying competitions, The conditions are exacting, the supervision
is striet, the results are official, and are accepted throughout the world.

The Burnley competition, as conducted under Government super-
vision, stands to-day in the same relationship to the poultry industry
as the Government herd test does to the dairy industry, inasmuch as it
sets the standard.

Just as the progressive dairy farmer is seeking to improve his herd =
by introducing stock bred from tested cows, so is the progressive poultry~
breeder improving his flocks by using birds bred from tested hens. -
There is ample evidence to prove that much of the improvement that has
taken place in the flocks of Vietoria is due to the distribution of stock
bred from birds with authentic records that have been made at this com-
petition. There is not the slightest doubt that this competition is
responsible for a wonderful improvement in the size of eggs laid by birds
throughout Vietoria. In the 1023-24 competition, it was noted
that of 60 teams competing, 31 failed to lay eggs that would weigh
24 oz. to the dozen. (Eggs were then weighed in dozens.) After some
opposition the rules were altered, and it was decided to count only first-
grade eggs (i.e., 2 ounces or over), and to weigh every egg laid by each
hen. In 1926-27 competition, 117,000 eggs were laid, and 85.94 per cent,
weighed 2 ounces and over. In 1932-33, 121,945 eggs were laid, and
03.6 per cent. were first grade, a result probably not surpassed at any
competition in the world. ]

The weighing and recording of every egg laid every day entails a
great amount of work, and adds considerably to the cost of conducting
the competition; but the value of the information to the breeders, and
the tremendous improvement that is taking place in the stamina of the
flocks and the size of the eggs laid by them, will repay the State many
times over,
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BURNLEY EGG-LAYING COMPETITION 1911 to 1933
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As birds are entered for competition by breeders from almost every
part of Victoria—some experienced and others inexperienced—the
above results can be taken as a good indication that the improvement
is general throughout the State, and that breeders now realize that only
lu'r.dshof good type and robust constitution can lay eggs of the required
weight.

That this competition is proving a good advertisement for Victoria
is shown by the fact that the results at Burnley are keenly watched by
breeders in the principal poultry-producing countries overseas, and the
demand for stm{. stock from these countries is inereasing.

During the past few years Burnley competitors have exported stud
stock to England, Denmark, Holland, South Africa, Canada, several
States in America, Japan, and Honolulu, and many repeat orders have
been received.
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1st Grade E, v 89,547 | 100,618 95,105 | 115,257 | 108,569 | 111,019
2nd Grade ﬁﬁs . 22,603 16,357 12,533 11,731 12,248 12,017
Total .. | 112,240 | 116,975 | 107,638 | 126,988'| 120,817 | 123,036

Average Eggs per Bird 206-3 202-3 197-8 199 1873 193-3

Percentage of 1st Grade 797 86 885 “90°8 90 903

Percentage of 2nd Grade 203 14 115 92 10 947
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VIIL.—HOUSING.
Site.

The best site for the poultry yards is a slope with a north-eastern
aspect, having a clear opening through which the morning sun may
reach the yards. Good drainage is essential, as poultry will not thrive
on heavy wet soil; sand or sandy loam is undoubtedly the best, though,
of course, there are successful poultrymen throughout the State who
are keeping fowls on various other kinds of soils

Buildings.

However small the start in poultry-keeping, a ground plan should
be prepared before any buildings or fences are erected. This plan
should provide room for the extension of every class of building it is
intended to erect and the possibilities in this direction should be well
thought out. In the arrangement of the buildings, due eonsideration
should be given to the convenience of feeding and watering. Where
a large number are to be kept this is essential.

In most parts of Victoria buildings for adult stock should face the
east, whether it is intended to keep them on the intensive, semi-
intensive, or open system.

By the intensive system is meant keeping the birds all the time
in sheds and supplying them with everything they need—food, water,
green stuff, shell grit, charcoal and material for the dust bath.

On the semi-intensive system they are kept in sheds, but allowed an
outside run in fine weather.

On the open system the birds are always at liberty. and use a house
only for roosting in at mnight.

In Victoria the open-fronted house is best; and as the north, west,
and south sides are closed in, the birds are protected from the strong
wind and heavy rain that sometimes come from those directions. Very
little wind or rain comes from the east.

By having the east side open, or nearly so, the early morning sun-
light will shine right into the house; this will keep the air sweet and
pure and help to keep in check vermin, which become numerous and
almost impossible to exterminate in dark, ill-ventilated buildings.

The three sides of the house should be wind-proof, as draughts have
a bad effect on birds. It is very important that the roof should be
rain-proof; damp floors cause foul odors to rise, and are often the
cause of unhealthiness amongst birds.

Great attention should be paid to the floor, which should be from
4 to 6 inches higher than the ground surrounding the house. This
will -ensure a dry floor at all uimes, as the water off the roof will not
soak in on the floor.

Conerete laid to a depth of 13 or 2 inches forms the
best floor, and should be covered with either cocky chaff or straw
as scratching material. Where it is not possible to put in concrete,
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a good floor can be made from some soils, well wetted and rammed
smooth. Both in the Goulburn Valley and at Werribee good floors
can be made by puddling the soil with a spade to a depth of from 4
to 5 inches, working in sufficient water with the soil to make it about
the consistency of porridge. It should then be allowed te set for three
or four days, and then gone over with a rammer. A piece of redgum
6 in x 6 in x 12 in. with a piece of §-in. water pipe in the centre
for a handle makes a good tool for the job. Should the floor show any
cracks, a little sand or powdered earth swept in and again rammed will
make a good finish. Where the soil is suitable a splendid floor can
be made in this way, and it will set so hard that the birds cannot
seratch holes in it, and it is easily kept clean.

Mareriar ReQuirep ror Buinpines.

In choosing material for the house one must he guided largely by
what is available in his distriet.

Excellent houses may be built of flattened-out kerosene tins, but
it is necessary to paint these or their life will be short.

Palings pur on the lap and space principle are often used, though
there is a great risk of vermin breeding in the cracks. They can,
however, be kept down by frequent sprayings with sheep-dip, kerosene
or carbolic emulsions, which can be very easily and cheaply made.
An effective emulsion can be made from the following materials :—

1 lb. commen scap
2 gals. kerosene
1 gal. boiling water.

This emulsion may be used in the proportion of one part to ten parts
of water.

A very good temporary house can be made by building a frame and
covering if, with tarred bags, but corrugated iron should always be
used for the roof.

In some of the Northern distriets mud bricks are used. Where the
s0il is suitable they can be very cheaply made and will last a lifetime,
but galvanized iron is the best of all—plain iron for the ends
and back (26 gauge will do), corrugated for the roof. and if the frame-
work is on the outside very little harbor is left for vermin. The iron
should have two coats of Arabic or some other heat-resisting paint.
This is not expensive, and if put on well it will last three or four years,
and will probably save the lives of some of the best layers, as it is the
heavy layer that goes down first with heat apoplexy.

VENTILATION.

It is most important to provide ventilation at the back of the
house, and we find the best way to do it is to allow a 6-inch space
between the roof and the top of the back wall; a weatherboard can be
hinged to the roof plate, and in hot weather it may be opened up,
thereby allowing a current of air right through the building under the
voof. This will lower the temperature of the house considerably.
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HrierT.

The poultry house should be of a height to allow head room when
working in it. Six feet in frout sloping to 5 feet at the back
is sufficient for narrow houses used for breeding pens, single-testing
pens, or those for small lots of twelve to twenty birds, but where it is
desired to keep larger flocks on the intensive system, it is advisable
to have the houses from one to two feet higher.

PErcHES.

The perches should be not less than two inches wide, and when
required for a long house 3-inch x 2-inch hardwood with the corners
planed off is most suitable.  For smaller houses 2-inch x 1-mch timber
will do. It is best to suspend them from the roof by wire—if this is
done the house is much easier to clean, as there is no obstruction for
broom or scraper; it is also much better for the birds. The perches
should have a coat or two of hot tar before being placed in position—
this will fill up any cracks in the timber. for it is in these cracks and
crevices that mites make their home and breed, and emerge at night to
prey upon the fowls, only leaving them when they are gorged with
plood ; it is owing to the colour they assume when filled with blood
that they are commonly called Red Mites. These are one of the worst
pests in a poultry house, and it requires constant attention to keep
them in check.

Perches should not be less than 2 feet from the ground, so that
the birds can pass freely underneath. This height leaves plenty of
room for the broom. If dropping boards are used, the perches can
be hung 3 feet from the ground, and the boards should be 14 inches
below the perches.

The perches should be all on one level—not one above the other, as
used to be the eustom. If the perches are of varying heights the birds
will fight for the topmost position, with the result that some may be
injured.

The higher the perch the greater the danger of birds bruising the
ball of the foot, resulting in what is commonly known as bumble-foot.
This is not only painful to the birds, but often renders the male bird
useless for breeding purposes.

About 8 inches should be provided for each bird on the perch,
and if there be more than one row of perches they should be 15 inches
apart.

Nest Boxes.

When possible, nest boxes should be placed 2 feet or 2 ft. 6 in.
from the ground, as it saves time and makes it much easier for the
attendant when gathering the eggs. Kerosene or petrol tins make the
best nests, and are easily kept free from vermin. One nest tin to every
four birds is suffigient.

LiTTER.

It is advisable to keep from 4 to 6 inches of seratching material
on the floor of the house, either cocky chaff or straw. The fronl of
the house should be boarded up 15 or 18 inches to keep the scratching
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material inside the house and prevent waste. If this is done a nupply
will last three or four months. In wet weather the grain can be f
to the birds in this litter instead of on the ground.

If manure pits are used they prolong the life of the litter, as most
of the manure is voided at night and this will fall into the pits instead
of into the straw. Tt is a simple matter to rake off the manure and
scatter a few handfuls of sand on the boards. This prevents the manure
adhering to them.

Size or Housgs.

A house 6 feet x § feet will accommodate from twenty to twenty-five
birds if they have an outside run, but if it is desired to keep them con-
fined on the intensive system, 4 square feet of floor space should be
allowed to each bird.

It js generally believed by poultrymen that hens run in small focks
give the best results, but these small flocks entail a vast amount of
labour in attendance and a much larger expenditure in construction
and maintenance than is the case with flocks of from one to five hundred.

By building a better ciass of house with provision for scratching
material, almost equal results ean be obtained, and there is no question
of ita superiority.

Method of Housing for Intensive Poultry Farming.

The intensive system of keeping pouliry for egg production has
been in operation in Vietoria for many years.

An indieation of its success is the number of poultry-farmers who,
commencing in a small way some years ago, now breed thousands
of birds for egg production and keep them under intensive conditions.
The majority of these have erected sheds varying in depth from 10 feet
to 16 feet, with a height in front of 6 feet to 9 feet, and falling to 5
7 feet at the back. The sheds are divided with wire-netting partitions
into compartments to hold such number of birds in each as is considered
suitable.

Most farmers allow 4 square feet of floor space to each bird; thus
the length of the building is governed by the number of birds to be
housed. When large numbers are to be kept, it may be necessary to
build several houses. If so, they must be spaced sufficiently far
apart to allow the sun to shine into each row of pens during the
morning.  This helps to keep the scratching material dry and to
purify the air. It will also keep vermin in cheeck; it is in dark,
badly-ventilated pens that these pests breed most freely.

A great improvement in the style of intensive poultry-houses is to be
seen on several commercial farms where intensive pou]try keeping i3
earried on.

The shed most favoured to-day has what is known as a saw-tooth
roof of somewhat similar construction to that used in many factory
buildings. Each section of the saw-tooth is’ 9 feet deep, with a
height to the roof in front of 10 feet, falling to 7 feet at the back.
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This style of roof ensures perfect ventilation. © In Victoria the
house should face east or north-east; then on each sunny day sun-
light will strike the floor through the 3-feet space at each section of
the saw-tooth.

If the roof overhangs 2 ft. 8 in. or 3 feet in front of each section
very little rain, if any, can beat in. Nearly all the sheds of this
type are divided into small pens of 9 feet by 6 feet, in which poultry-
men keep twelve to fourteen birds.

The reason given by some for keeping birds in small numbers is
that higher egg production is obtained than when larger pens are pro-
vided and a greater number of birds are kept together.

Certainly individual birds may lay more eggs if placed in a single
pen than they would if running in a flock; but for egg production on a
commercial farm, it is yet to be proved that birds of equal quality

Model of Buildings for Poultry-farmer.—Poultry-house, Feed-room, Egg-room,
Garage, &c.

will lay more eggs when kept in lots of twelve than when housed in lots
of 50 to 100, provided, of course, that ample hopper space or a feeding
trough is made available to the birds.

Owing to the present economie position, it is absolutely necessary
to reduce the cost of producing eggs so as to enable us to meet the low
prices now ruling (1933).

To erect sheds of the type spoken of above, and divide them into
small pens capable of holding twelve to fourteen birds each, means
that for every 1,000 layers kept from 70 to 80 pens will be required;
this means that from 70 to 80 gates must be opened each time the birds
are fed. By inereasing the size of the pens to 18 feet by 18 feet only
twelve pens would be required for each 1,000 layers. Apart from the
consequent saving in material, it must be remembered that with the
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iarger pens there would be a saving in time and labour which, where
there is a large plant, would help considerably in cutting down -the cost
of production.

On page 96 is reproduced a photograph of a model of a set of build-
ings suitable for a poultry-farmer. This model was made by the late Mr.
F. Zeyen, foreman carpenter of the Department of Agriculture. Its
scale is 1 inch to 1 foot. Provision is made for a feed-room, troughs,
bins, &c., grain silo, egg-room, and garage or bulk store; there is also
accommodation for 160 layers in two pens 18 feet by 18 feet, with

»

Manure Pit.—One Section Open for Cleaning.

manure pits and nest boxes, More pens can be added as desired at
very low cost, as in each section there would be required only the two
end walls and the roof, the balance being wire-netting. This model
has been exhibited on the Better Farming Train, and has been favor-
ably commented on by many experienced poultrymen. Several sheds
have been built somewhat after this model, and they are giving
satisfactory results.

‘When the Better Farming Train is not on tour the model is stored
at 605 Flinders-street, Melbourne, where all who are interested are
invited 1o iuspeet it. A plan of the building in the model is shown
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below. In this plan the building of several sheds, one behind the
other, is provided for. A list of the material required to build & house
of two pens each 18 feet by 18 feet is set out on page 103.

Some poultrymen raise objeetions to the use of manure-pits below
the birds’ roosting place. Their principal objections are—(1) that they
take up too much floor space, restricting the amount available for the
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litter or straw, in which the birds scratch for exercise; (2) that they
are a harbour for red mites.

But probably the advantages far outweigh the disadvantages. In
the first place, it is estimated that over 75 per cent. of a fowl’s manure
is voided while she is perching; if this amount can be received in the
pit, the litter need not be changed so frequently, thus there will be a
saving in the cost and labour of renewing it, and, further, the birds
will have better sanitary conditions.
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There is no doubt that the birds get just as much exercise in pens
provided with manure-pits as in those wherein there are none, as they
are continnally flying up and down from the perches.

To guard against red mites, the perches and frames should be given
two coats of hot tar before erection. These will fill cracks and gum
veins in the timber, which might otherwise provide places in which
mites would lay their eggs. Then, with ordinary care in painting or
spraying, no more trouble will be experienced than in any other system
of perching.

It is important that the floor of the manure-pit be perfectly dry;
if it be so, no obnoxious odour will rise even though the pit be not
cleaned out for some weeks.

The manure taken from these pits, being free from dirt or straw, cun
be bagged, and commands a high price from market gardeners,
orchardists, and others.

The illustration on page 87 shows a shed on the poultry farm
of Mr. F. J. McKay, at Eltham. This shed was built according to the
plan on page 99, except that there is a gable roof over the feed-room,
&e., whereas the plan provides for a skillion roof.

A shed built by Mr. M. G. Leech, Trevallyn Poultry Farm, Camp-
bellfield, is illustrated on page 102. This shed houses over 2,000 birds,
and when first built was divided into small pens to hold twelve birds in
cach. A number of the partitions, however, has since been removed,
and the pens now hold 50 birds each. Mr. Leech states that he is getting
most satisfactory results with the enlarged pens.

The list of material required for the building of a shed 41 feet =
30 feet, with saw-tooth roof, capable of housing 160 birds, with an egg-
room, feed-room, grain-bins, and garage, is as follows :—

Thirty 3-ft. 3 x 3, jarrah stumps.

Four 16-ft., four 14-ft., four 12-ft., twelve 10-ft., 3 x 2, hardwood wall plates.

Seventy 10-ft., twenty 8-ft., 3 x 2, hardwood studs.

Three 18-ft., six 12-ft., 4 x 2, hardwood rafter bearers.

Twelve 14-ft., sixteen 12 ft.,, 4 x 2, hardwood rafters.

Tour 18-ft., three 16-ft., thyee 14-ft., fifty-eight 12-ft., 3 x 14 harvdwood roof
and wall battens.

Eight 12-ft., 6 x 1, hardwood gutter boards.

Eight 12-ft., 4 x 1, hardwood gutter hoards,

Two 10-ft., two 8-ft., 3 x 14, hardwood pen door studs.

Four 18-ft., 3 x 14, hardwood manure-pit framing.

Four 18-ft., four 14-ft., 3 x 1, hardwood framing for nest boxes.

Four 14-ft., six 12-ft., two 10-ft., 2 x 1, hardwood pen doors and movable
ends to manure-pit framing.

Eight 10-ft., two 12-ft,, 2 x 1, Lardwood perches.

Twenty-six 3-ft., 2 x 2, oregon perches.

Five hundred feet. 6 x I, white Baltic doors, feed bins, and trough,

Four 14-ft., one 12-ft., 9 x 1, oregon dust baths.

Twelve 10-ft., 4 x 2, hardwood silo floor framing.

One hundred and fifty 6-ft., 6 x 3, hardwood silo lining.

Sixteen sheets, § x 4, fibrolite egg-room walls and ceiling.

Four 4-ft. x 2-ft. 4in., x 14, sashes and frames, complete; also gutters and silo.

Thirty-three sheets, 6 x 3 x 26-g,, plain-iron covering for nests below lining.

Six sheets, 6 x 2 x 26-g., manure-pit fronts.

Forty-eight 7-fL., ninety-six 6-ft. sheets corrugated galvanized iron roof.

Twenty-six 8-ft., eighteen 7-ft., twenty-four 6-ft.; twenty-four 5-ft. sheets
corrugated galvanized iron walls.

Twelve yards, 36 x 3 x 16-g., wire-netting perches.

One hundred yards, 36 x 2 x 18-g., wire-netting walls.
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A House for 480 Birds.

Poultry houses should be dry, well ventilated, free from draughts,
with pleniy of sunshine, and room enough for the birds to move abouy
in comfort. All these factors are necessary if fowls are to be kept
healthy, vigorous, and productive.

Houses for adult fowls should be open-fronted and, as already stated,
should face the east. The south-west and north walls should be wind-
proof, as nearly all our strong winds and wet weather come from those
directions, very little wind or rain coming from the east. 1f open to
the east, the early morning sun will shine right into the house, and help
to keep the air pure and sweet.

1f towls are to be kept on the intensive system, 4 square feet of
space should be allowed for each bird.

Locarion.

Poultry buildings should be built on high or sloping ground; s

north-easterly aspect is to be preferred. E
Froor.

The floor of the poultry house should be at least 6 irches higher
than the surrounding ground, so as to ensure good drainage and dry
ness. This makes the house warmer. drier, and more cheerful, and
adds to the productiveness of the flock.

Cement or brick fleors are quite satisfactory, and are sanitary and
easy io clean, bur are a little expensive to build

Floors should always be kept well covered with 4 to 6 inches of litter,
otherwise they will be cold and uncomfortable for the birds.

TaE INTERIOR.

The interior should be simple and convenient to clean. The roosts
should always be in the back of the house, away from openings, so as
to Jessen “he draughrs and cold the birds will have to endure. About
8 inches perch room should be provided for each bird; perches should
be 15 inches apart and all on one level, and not more than 2 ft. 6 in.
from the floor. A manure-pit should be provided; this not only pro-
longs the life of the litter, but the manure being free from litter, will
bring a higher price when sold.

On pages 106-7 are illustrations of a Laying Shed at the State
Research Farin, Werribee. A honse built on this plan, 120 feet long,
16 feet deep, 7 ft. 6 in. high in front, and 6 feet at the back, will
accommodate 480 birds. As will be seen, it is divided into four pems
(each 30 feet long). Ventilation is provided by a 6-inch ventilation
board the full length of the house at the back, close to the roof, which
allows a current of air to pass through; this is high enough sbove the
birds to prevent dranghts, and keeps the roof cool even on the hottest day.

The birds roost at the back, over a manure-pit—Fig. 1 (A)—which
can be cleaned out by lifting up the roosting frame—Fig. 1 (B).
Each pen is provided with a dust bath, to help the birds to keep them-
selves free from vermin.

Feed trough—TFig, 2 (A)—is built on to the front, and a water
system, controlled by a ball tap, is laid on inside; this ensures a constant
supply of cool, clean drinking water.
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. The nest boxes—Fig. 2(B)—are built along the front, and a hinged
lid is provided to enable the attendant to gather the eggs from outside
if desired. The house has small sliding doors—Fig. 2 (C)—so that
the birds can be let out for a run when the weather is suitable.

A wire-netting shutter is placed in front of each pen—Fig. 2 (D)—
through which the litter can be thrown when it is desired to clean out
the house and put in fresh litter.

The approximate cost of such a shed is £120, equal to 5s. per bird.
If properly constructed it would last for a number of years, and wonld
mean a saving in both money and labour.

Specification of Poultry Shed 100 feet x 15 feet at above Farm.

52/1'6%, 3 x 3 jarrah blocks.

21/6%, 8 x 2 hardwood studs, back wall.

21/7, 3 x 2 hardwood studs, front wall.

20/7, 3 x 2 hardwood studs, ends and partitions.

20/20, 5/16", 3 x 2 hardwood plates top, bottom and partitions.
21/16, 4 x 2 hardwood rafters.

25/20°, & x 14 hardwood battens, roof.

15/20°, 15/16", 3 x 1 hardwood battens, walls and partitions.
20/3, 3 x 2 hardwood manure pit framing.

12/18%, 3 x 1 hardwood manure pit framing.

64/3, 2 x 1} hardwood dressed for perches.

20/12°, 2 x 1 hardwood dressed for perches,

8/12, 10/8, 2 x 1 hardwood partition doors and ble fronts to pens,
18/2°, 3 x 2 jarrah framing for nest tins.

15/20", 2 x 1 hardwood framing for nest tins.

650°, 6 x § T.and G. white baltic doors, feed trough, and cover for nests.
4 roll, rubberoid covering for feed trough and nests,

150", 2 x 1} hardwood perches in front feed trough

57/9" sheets corrugated galvanized iron roof.

57/8" sheets corrugated galvanized iron roof.

50/6' sheets corrugated galvanized iron, back wail.

14/7 sheets corrugated galvanized iron, end walls.

9 sheets 6 x 3 plain iron partitions.

34 sheets 6 x 2 plain iron manure pit front.

300" x ¥ hoop iron feed troughs. .

50 yd. 48" x 2° x 186, wire netting, front and partitions.
33 yd. 36 x 4 x 16, wire netting, under perches.

24 pairs 6" T hinges, feed and nests.

10 pairs 10" T hinges, partition doors.

2 pairs 16” T hinges, end doors.

10 Ib. spring head nails.

141b. 3 x 9 wire nails.

141b, 2 x 12 wire nails. -
31b. }* clouts.

48 kerosene tins for nests.
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Breeding Pen.
The breeding pen should have an outside rum, as birds kept toe
closely confined produce a great many infertile eggs.
The breeding pens at the Werribee Farm can be recommended as
models. They are 60 feet long and 12 feet wide, with a house
. at one end. The houses are built to serve two yards, and are 16 feet

Breeding Pens.

wide by 6 feet deep, 6 feet high in front and 5 feet at the back,
divided in the centre by wire-netting. Each yard has a house § feet
by 6 feet; this allows 1 ft. 4 in. for the nest boxes (which are built
to open from outside, so that the attendant may gather the eggs
without entering the yard) and 2 ft. 6 in, for a gate to each yard.

All gates should be at least 2 ft. 8 in. wide, so that a wheelbarrow
may pass through.

Half of the front of each house is closed in and boarded up
12 inches so as to confine the scratching material to the house and
prevent waste. A dust bath is provided, and there is room for five
nest tms in the laying portion. Water is provided in a half-round
earthenware pipe ruuning the full length of the yards on the outside;
it is set level, 1 foct from the ground, and a tap at one end is
provided; holes are cut in the netting at intervals through which the
birds put their heads to drink. A board cover should be placed
over the trough to protect the water from the sun.

When building permanent yards of this description, it is very
mecessary to make provision for keeping the soil in good sanitary
condition. This can be done by occasional dressings of lime, and by
breaking up the surface of the ground to a depth of 2 or 3 inches.
To do this with the least labour. a horse and small cultivator should
‘be used.

When erecting the fences in rows of yards similar to those at
Werribee, portion of the fence at both ends of each yard should be
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made of 3 inch by 1 inch battens, 7 feet wide and 6 feet high. These
can be held in position by wire pins, and may be easily removed to
permit a horse aud cultivator to pass through. With all the hurdles
removed, there is a_clear passage from one end of the pens to the
other, and the cultivator can be driven up one pen and down the
next, and finally the passages cultivated the same as headlands in
a field. The twenty-four yards at Werribee can be done in under
three hours, whereas the digging of them probably would take
three days '

A House which may be used as a Breeding Pen.

The class of breeding pen illustrated below would be found suitable
for housing up to twenty layers. Such pens have proved very satis-
factory at the Werribce Research Farm, and they may be inspected
there at any time by appointment.

Plan of Poultry House and Yard suitable for Breeding Pen or to House
Twenty Layers.

MaTERIAL REQUIRED.

If desired, such a house may be built simply. The material required

is as follows:—

Size of house—8 feet by 6 feet, 6 feet high in front, 5 feet at back.

Blocks—4 x 4 red gum.

Floor—Concrete, 2 inches,

Bottom and top plates—3 x 2 hardwood.

Purlin—3 x 2 hardwood.

Corners—3 x 2 hardwood.

Studs—3 x 13 hardwood.

Battens—3 x 1 hardwood.

Perches—2 x 1 hardwood.

Ventilator—Weatherboard pine.

Lid of nest box—Weatherboard pine. 3

Back and ends—Plain galvanized iron, 26 gauge.

Roof—Corrugated galvanized iron, 26 gauge.

Nests—Kerosene or petrol tins.
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MgrHOD 0F BUILDING.

If the frame is built, and the iron put on inside of the back and sides,
very little harbour is left for vermin to breed in.

A portion of the front (a width of three feet) is enclosed with a
sheet of iron 6 ft. x 3 ft. The remaining five feet is boarded up one
foot. two weatherboards being used so as to confine the scratching
material and prevent waste.

1
VENTILATOR BOARD (#INCED) l-
|
Fx2 4w ]
'
'
1
¥ 3 B 3!
2 X X =S
B ~ xim Hw I~ ol
5 3 N S
= | ™ =l
|
I
|
Ix2 Hw I

T CONCAETE
- = = — — —d— — — — — — —>

BACk FRAME
2 A yeeer

BACK OF HOUSE

T
2°X/1"H W ‘I
3 |
< &
| ]
| }
|
. |
4. 8in. L
FRONT PERCH
Roosting Frame,

This should be suspended from the roof by a piece of No. 8 fencing
wire passed throngh holes at each of the four corners, so that ali
perches may be on the same level. The two &rojecr.ing ends are to
prevent the perches swinging against the back of the house.

The frame may be made from 2 in. x 1 in. hardwood battens. It
should be given two coats of hot tar; this will fill up all crevices in
which vermin are likely to breed.

A dust bath is constructed by fixing a piece of corrugated iron
6 ft. by 1 ft. on edge, eighteen or twenty inches from the wall farthest
from the mests. In this should be placed from six to eight inches of
sand and ashes. The rest of the floor should have six inches of scratching
material spread over it. 2

The perch frame shown in the sketch is large enough for twenty
birds, and if suspended from the roof 2 ft. 6 in. from the floor by four



112 Poultry Housing.

pieces of wire, there will be no obstruction on the floor to broom or
scraper used by the attendant when cleaning the house. All perches
shodld be at the same level, and not less than two inches wide, and
they should be removed at intervals and painted with tar oil or sheep
dip, to prevent vermin breeding in the crevices.

Shade for Poultry in the Yard.

Shade trees should be planted in the yards. Several varieties have
been planted in the poultry yard at the Research Farm, but the most
satisfactory ome is the boobialla or boobyalla (also sometimes spelt
bubeala). In two and a half years they attained a height of 5 feet
and as many feet in diameter. They are covered with dense foliage
all the year and are very hardy, and can be pruned to any shape
desired. It is necessary to place a guard round them for the first
twelve months to proteet them from the birds.  After that they will

hold their own.

! PIECE REMOVED

Nest Made from Kerosene Tin for Poultry House.

Cut tin along dotted lines, remove the three-corner piece on the top
and bend the rest upwards. Remove the piece at the end and then
cat the end down a further 2 inches, and bend this 2 inches over
the 2 in. x 1 in. batten shown in the plan of end section.

Six tins will be required.

Brooder House.

Whers it is intended to rear a large mumber of chickens, a brooder
house is necessary, and any building required for this purpose should,
i Victoria, face the north. The reason for this is that the best
ume to carry out breeding operations is during the months of July,
August, and September. At this time of the year, not only the nights.
but many of the days, are very cold, and it is desirable to get as
much sunlight into the house as possible. With the building facing
the north and the windows built-in low down, it is possible to get
the sun on the floor during the greater part of the day in fine weather,
whereas, if the building faced east, the interior would not get any
sun after about eleven o’clock in the day.

The brooder house at Werribee is 60 feet long, 15 feet wide, 7 feet
high in front and 8 ft. 6 in. at the back. Tt has twenty windows let in
the front wall 1 foot from the ground, and five windows in the back
wall close to the roof ; these windows are 3 feet by 2 feet.  As the pitch

=
3 5 »
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of the roof is from the back to the front, the fresh air comes in at
the windows in the front, but above the chickens, and the bad air
is drawn off by the windows at the back near the roof.

|
S |
T - F
I B BN 1 € °
3 ' % om g < s
i ' (WL
° { g ——— 1 Y e
: R o c
H L P ¥og [=] o
; ) . Y ! g
) o E il &
S s B v
f B ~~fyr7—PILf---;‘/r1- 4|
g T
ek
’:' —te
H \
4 §
v 3 1
H g 3
| 4 H '
' .
1 z 3
y 7 z
3 P B 2 o A <]
i ¢ 8 3l & : F
= Vo & < H s
= ' 9 9 > p =
x oF w i «
& I -~ e o
] LL] § w
W 1 2 o i x
Bl 1% s : z
2z ' E %) H w
q i : 3
Q ' Q §
| i |
\ H
' ¢
4
2
3
" = % 4
gt i
>4 l Bk Jci1d HILYM
-i. ﬂ

Detail of Automatic Chicken-Drinking Trough.

This housa is partitioned off into five rooms and will accommo-
date 2,000 chickens. In front there is a yerd 35 feet lomg, which
can be subdivided by temporary hurdles and the chickens given &
ron on the grass when the weather is fine.
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It is very necessary to keep the soil in this yard in good sanitary
condition.  After each breeding season it is sprinkled with lime,
ploughed in, and allowed to sweeten by exposure to the sun and air
till midwinter, when it is sown with rye grass; the growth of this
not only helps to purify the soil, but provides a nice green pick for the
chickens in the spring.
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Ax Avromaric Warer SurpLy ror THE Brooper House.

Some time ago, an automatie drinking water system for chickens was
installed in the brooder house at the State Research Farm, Werribee,
and has worked satisfactorily. Details of the method of construction are
given below :—

The trough is made of galvanized iron, and measures 1 foot long
by 3 inches wide by 2 inches deep. The ends are 11 inches higher than
the sides, and are brought to a point. A slot is placed in the top at
each end, so that a cenire partition may be fitted into it. The ends
of this partition also fit into slots made in the wooden uprights, described
below, so as to hold the trough in place. At one end of the trough
a pin is soldered, which fits into the wooden upright, and to the other
end the water pipe is attached and secured with locknuts, together with
a leather washer.

The trough is supported between two wooden uprights each 73 inches
high, 3 inches wide, and § inch thick. The uprights are fixed to a
cross-piece 123 inches long, 3 inches wide, and f inch thick, The

o -



5

Poultry Housing. 115

cross-piece is placed 2% inches above the ground level, ie., § inch below
the bottom of the trough.

The water is supplied through a cistern with a ball tap along a
§-in. pipe below the ground, and then from the latter through a i-in.
pipe to the trough. The pipe enters the trough 3 inch up from the
bortom; and, if the cistern is placed at the correct level, the water
automatically reaches a height just a little below the top of the trough.
In the early stages a temporary step is provided to enable the chickens
to reach the water.

Automatic Chicken-Drinking Trough in Brooder,

The trongh is placed about 1 foot away from the hot-water pipes,
and fixed to the brooder-house partition. This partition is shown in the
plan as extending only just across the pipes, but when a large number
of chickens is to be accommodated it 1s completed by placing a tem-
porary hurdle right across the brooder house. The drinking trough then
serves two lots of chickens. :

When the trongh is to be cleaned, the centre partition is removed,
the inside locknutnﬁ)osened. and the trough turned over on its side.
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IX.—TESTING BIRDS.

A Cheap Pen for Single-Testing Hens.

To lay the foundation of a profitable flock of birds for egg production,
it is necessary to determine accurately the individual capability of each
bird to be used in the breeding pen. For this purpose, trap-nests of
various kinds have been used more or less successfully, but the single
pen system is undoubtedly much superior.

To many poultry breeders the drawback to this system has been the
high cost of erecting the required number of pens.  This difficulty can
be overcome by using a coop like that illustrated below, which combines
usefulness, simplicity, and low cost of construction.

Front View of Pen.

This coop is for the single penning of 4 birds; it is 8 feet long, 2 ft.
10 in. wide, 3 feet high in front and 2 ft. 6 in. at the back, and is par-
titioned into four divisions, each 2 feet wide.

Running out from these partitions is a set of five hurdles 6 feet long
and 2 ft. 6 in. above the ground with another hurdle 8 feet long
and 2 ft. 6 in. above the ground across the front to complete the
enclosure; the whole is covered with a wire-netting frame, to ensure
each bird remaining in its own compartment, and each compartment
contains 6 square feet under cover and 12 square feet in the yard.
Thus, each bird has 18 square feet, which is equal to the space allowed
in the single pens used in the Burnley competition and at the Research
Farm, Werribee,
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The hurdles forming the yards are held in position by hoop iron
sockets attached to the coop into which the projecting ends of the rails
are inserted. and the corners of the yards are held securely by loops
of wire through which a wire pin is passed. The size of the coop has
been limited to accommodate 4 birds, so that with very little time and
labour it may be detached and re-erected on fresh ground.

Material required for a coop to single test 4 birds:—

88 ft. 3 in. of 2 x 1 hardwood.
42 feet of weatherboard.

65 feet of 16-gange wire.

4 ft. 8 in. of 1 in. hoop iron.
3 square yards wire netting.

2 pairs of small hinges.

50 square feet of ruberoid, 2-ply.
4 kerosene tins for nests.

Material required for the hurdles:—

150 feet of 2 x 1 hardwood
36 yards of wire netting 3 feet wide.
1 kerosene tin to cut 4 feed troughs.

MeTHon oF CONSTRUCTION.
Cut up the 2 x 1 hardwood as follows:—
2 pieces 9 feet long.

3 , 8 feet
2 5, 2% 11 in.
3 ,, 3 feet.

2 4 2.5
3 , 2ft 6in.
5 4 2 ft. B} in.
2 . 2. T} in.

Then cut the weatherboard into 4 pieces 8 feet long, and 3 pieces
2 ft. 8} in.

To make the front of the coop, lay out one of the 9 feet lengths of
2 x 1, and one of the 8-ft. pieces, 2 ft. 8 in, apart; nail a 2 ft. 11 in,
piece at each end of the 8-ft. piece, and to the 9-ft. piece 6 inches
from the end and one inch from the top edge; next lay the 3 pieces of
3-ft. at equal distances between these two and nail them on; turn
this frame over and nail on a piece of 8-ft. weatherboard just above
the bottom batten; this completes the front frame of the coop.

To make the back, lay down two S-ft. lengths 1 ft. 74 in. apart, then
lay a piece of 2 ft. 5 in. at each end, and the 3 pieces of 2 ft 6 n. a1
‘squal distances hetween the first two, mark them and scarf out the pieces
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to make a flush joint to which to nail the ruberoid. The 9-ft. batten
is to be nailed at the top of these short pieces, allowing 6 inches to pro-
ject at cach end; to it hinge an S-ft. piece of weatherboard to complete
the back frame of the coop. This weatherboard is used as a ventilator
board in hot weather.

Now stand these two frames up and join together at the bottom with
one of the 2 ft. 74 in. pieces, A, at each end; then nail on the 5 pieces
of 2 ft. 84 in., B, to carry the roof, keeping them flush with the top
rails of the frames; then take the 3 pieces of weatherboard 2 ft. 8% in.
long, C, and nail on to make the bottoms of the three partitions;
complete these 3 partitions with wire-netting, Next, take the two
remaining pieces of weatherboard, I, join together by nailing on 3 cleats,
and hinge on to the top of the front of the coop;: this will rest on the

Showing how Back Portion may be Constructed.

hurdles of the yards and act as a verandah to prevent rain beating
m on the birds; it is also convenient to lift up to enable the attendant
to gather the eggs, to fill the water pot, and to catch the birds if
necessary. . The 6-inch pieces of batten projecting at each end of the
coop are used as hand holds when it is desired to move the coop.

Next take the 16-gauge wire, E, and put up 3 rows at each end and
the full length of the roof, about 8 inches apart, and 2 rows along the
back at equal distances apart; these wires are to support the ruberoid
and to prevent it sagging, and should be stretched fairly tight. Then
cut 7 pieces of hoop iron, 8 inches long, bend these into the shape of a
socket to receive and hold in position the projecting ends of the rails
of the hurdles. Nail one of these sockets on to the left hand side of
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each of the centre partitions at the height of the hurdle, and 2 more
sockets on the outside of each end of the coop at the proper distance
to receive the top and hottom rails of the outside hurdles. The
ruberoid can now be securely nailed on to the roof, sides and back.

The nests, made from kerosene tins, should be hung on the wire
netting partition nearest each end, and the bottom of the tin should be

Side View of Pen,

16 inches from the ground. The perches should be made of 2 x 1 hard-
wood on the flat the full width of the compartment and should h'ave
a hook in each end, so that they may be hung on the wire-netting
partitions, and easily removed, when necessary, for examination for
vermin. These perches should be hung 18 inches from the ground and
14 inches from the back of the coop.
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All perches should be given a coat of hot tar to fill up any cracke
in the timber to prevent vermin from breeding there.

The floor of the coop should be covered with scratching material to &
depth of 4 or 5 inches: Cocky chaff or short straw is bed

The timber for the hurdles should be cut as follows:—

1 piece of 2 x 1 8 ft. 2 in.

1, v 0 Tt 10 in.
7 pieces ,, 6 ft. 3 in.
» 6 feet.

8 w 2 ft 6 in
8 » a3 89 m,

One end of each of the 8 pieces of 2 ft. 9 ir. should be pointed,
so that they can be easily driven into the ground.

To make the hurdles, lay the 8 ft. 2 in. and the T ft. 10 in. lengths
2 ft. 2 in. apart. Then take 3 pieces of 2 ft. 9 in. and nail one to each
end of the 7 ft. 10 in. piece and one in the centre; then nail these to the
8 ft. 2 in. piece, allowing 2 inches to project at each end. This hurdle
is to go across the ends of the yards. Then take 2 pieces of § ft. 3 in.
and lay them down 2 ft. 2 in. apart; nail a piece of 2 ft. 9 in. to the
right hand ends; next take a 2 ft. 6 in. piece and nail on 3 inches from
the other ends; these projecting ends of the top and bottom rails are
inserted into the hoop iron sockets attached to the left hand side of the
coop. Take two more pieces of 6 ft. 3 in. and proceed, as before, but
nail the 2 ft. 9 in. piece to the left hand ends: this hurdle fits into
hoop-iron sockets attached to the right hand side of the coop. Next
lay out a 6 ft. 3 in. length and one of 6 feet 2 ft. 2 in. apart, and nail
a 2 ft. 9 in. piece on the the two ends, and a 2 ft. 6 in. piece to the
end of the 6-ft. piece and 3 inches from the end of the 6 ft. 3 in. piece;
the end of this rail is inserted into the hoop-iron socket in one of the
partitions, and the bottom of the hurdle is held in pasition by two cleats
of wood nailed to the bottom of the coop. Three of these hurdles are
required.

To hold the hurdles together at the corners a neat fastening can be
made as follows:—Bore two small holes through the upright batten of
one hurdle 9 and 10 inches respectively from the top, and one hole
through the upright of the other hurdle 9} inches from the top. Take
three short pieces of 16 gauge wire and bend them into the shape of
three hairpins; push the double end of one through each hole (leaving
a loop #-inch in diameter), bend the ends over and secure with a small
nail to prevent them pulling out. When the hurdles are erected in
position these loops will be in line; through the three loops pass a pin
made of No. 8 fencing wire, or else a 3-inch nail; this will hold the
corners securely together.
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Cut the timber for the hurdles to cover the yards as follows:—

Four pieces of 2 in. x 1 in., 5 ft. 2 in. long.
Two pieces of 2 in. x 1 in., 4 ft. 2 in. long.
Two pieces of 2 in. x 1 in., 4 feet long.

Make these into two hurdles, one 5 ft. 2 in. by 4 ft. 2 in., and the
other 5 ft. 2 in. by 4 feet. Cover all hurdles with wire-netting.
These hurdles do not require any fastening as their own weight will hold
them in position.
Feed Troughs.
Four feed troughs can be cut from one kerosene tin. The battom of
the trough should be cut 5 inches to allow of 1 inch being turned up to

make the front, a piece of No. 8 fencing wire should be passed through
2 hole punched at each end of the trough at the angle.

A Feed Trough for the Pen.

A piece of wire netting should be cut out large enough for the trough
to be fitted in, and the No, 8 fencing wire fastened to the netting.
The trough will then fold outwards so that feed can be put in, and its
own weight should cause it to fall back into position.

Water vessels may be hung under the weatherboard verandah whera
they will be sheltered from the sun’s rays, and be in a position con-
venient for filling. :

Trap-Nesting.
A poultry farmer breeding for prolific egg production cannot attain

his object nnless he knows exactly what return is being obtained from
individual birds. Single penning is undoubtedly the most accurate
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method of finding this out, but the high cost of building material is
a bar to a great many poultry breeders erecting the required number
of pens.

The most economical way to ascertain the best layers in a flock is
to trap-nest pullets for the first twelve months, and any birds not
showing a satisfactory tally can then be culled out. By using trap-nests
the breeder is enabled to identify the good layer, the bad layer, the

Trap-Nest.

hen that lays the tinted egg, the badly-shaped egg, the thin-shelled egg,
the small egg, or the double-yoke egg, and the hen that eats her egg.

The illustration above shows a trap-nest front similar to those
used at the egg-laving competitions at Burnley, which can be recom-
mended because they can be cheaply and easily made by any one handy
with a hammer and saw. It consists of a sliding door made from one
side of a kerosene tin. When set, it is held in position by a piece of wire
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bent as illustrated in the inset. It should be set at such a height that
the hen on entering the nest takes the weight off the door and releases
the wire, thus allowing the door to slide down gently over the hen’s
back. To set the doors open 4} inches for light breeds, and 5% inches
for heavy breeds, has been found satisfactory. Trap-nests have been in
use at the Werribee Farm, and have answered the purpose well. Sets
of four nests are used for pens of 6 birds. If constructed as described,
plenty of ventilation is assured even on the hottest day, and the roof
projecting a few inches protects the nests from the weather.

Tt is advisable to place the nests in the yards a week or two before
the birds start laying; this will give them confidence. Instances of
pullets laying outside sometimes occur, but, if the offender be caught
and placed in the nest once or twice, there is not likely to be any further
trouble. It has been found that every two hours is sufficient to visit
the trap nests, but it is advisable to place them in the yards in such
a position that they can be readily seen by the attendant whilst engaged
in his ordinary duties. These trap-nests are invaluable in the breeding
pen for the identification of the eggs laid by previously tested hens.
The egg can be marked with the hen's number at the time it is laid.
It can be hatehed separately and the chicken branded; if a cockerel,
it will assuredly command a better price coming from a tested hen; if
a pullet, it may be tested, and the result should be of value to the
breeder in mating his birds during the following year.

MareriaL Requmen ror Skt or Four Trar-NEsts.
2-in. x l-in. Oregon.

4 pieces 4 ft. 10 in. long.
2 pieces 2 ft. 4 in. long.
9 pieces 2 ft. 1 in. long.
6 pieces 1 ft. 3 in. long.
2 pieces 1 ft. 4 in. long.
2 pieces 1 ft. 10 in. long.
5 pieces 1 ft. 1§ in. long.
3 pieces 1 ft. 11 in. long.

4-in, x }-in. Rough Lining.
7 pieces 5 ft. 3 in. long.
1 piece of ruberoid 5 ft. 3 in. x 2 feet.

4 kerosene tins.
4 trap-nest fronts.
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Meraop o CONSTRUCTING,

Lay two pieces of the 4-ft. 10-in. on bench 15 inches apart, nail
on two pieces of 2-ft. 1-in., one at each end, then mail on three of
the 1-ft. 3-in, pieces at equal distances, as in Fig. 1; this will form the
back. Lay the other two pieces of 4-ft. 10-in. on bench 15 inches apart,
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FIGC 3 ELEVATION
Plan of a set of four trap-nests.
nail on the two pieces of 2-ft. 4-in., one at each end, and nail on the

other three pieces of 1 ft. 3 in. at equal distances, as in Fig. 2; this
will form the front. Take the two pieces of 1-ft. 4-in. and nail on vo

back at the top and on to the front 3 inches from the top; then nail
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on the two pieces of 1-ft. 10-in,, allowing 6 inches to project in front
to carry the step (Fig. 3). Then nail on the five picces of 1-ft. 13-in.
at equal distances, as shown in Fig. 3, A, B, C, D, E. To these pieces
the kerosene tins, which will form the nests, will be nailed. Cut
kerosene tins along dotted lines (Fig. 4). Remove the small piece at
the end dott.ed round, and cut down 2 inches on each side where indicated
by dotted lines. Then cut right down dotted line along top and bend
upwards; fit tins into frame and tack sides on to A, B, C, D, E, Fig. 3.
Tne piece of tin which has been cut down 2 inches in the frout should
be bent over the piece of timber marked X in Fig. 3 and tacked down.
Fix on trap-nest fronts; then take six pieces of 4-in. x 4-in. rough
lining 5 ft. 3 in. long and nail together with the three pieces of
%in. x 1-in. 1 ft. 11 in long; nail this on to nest frame, and cover with
ruberoid or other waterproof covering; this roof overlapping gives
protection from the weather. The remaining piece of 5-ft. 8-in. lining
is for the step.

X.—HOME-MADE UTENSILS.
Hoppers for Feeding Dry Mash.—Simple Methods of Making.

1. From Kzrosene Tins.

Cut tin along part indicated by dotted lines on diagram. Tarn
edges and hammer smooth and turn half-an-inch of front inwards to
form a lip to prevent birds pecking the food over the front and wasting
it. Cut a piece of thin board (portion of a kerosene case will do) to fit

D
o AR
BO

Dry Mash Hopper made from Kerosene Tin.

neatly where warked; the bottom edge of this board should be half-an-
inch lower than the front of trough, and it can be held in position by
a few nails driven through the tin round the edge of the board.

To fill the hopper place it on its back and place some dry mash in it,
and shake mash to the top and repeat till full.
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. When using a hopper of this kind for small chickens, fix a piece of
wire netting of an inch and a half mesh across the trough. The chicks
will feed through the netting, and will be prevented from getting into the
food and seratehing it out.

XI.—FEEDING.
The Use of Automatic Hoppers.

Tag Frer Cmorce Sysreu.

The free choice system of feeding pullets has been thoroughly tested
at the Werribee Research Farm for five years, and has given very
satisfactory results. Tt has proved to be labour-saving, economical in
cost of food, and the birds have consistently laid profitable numbers of

Fig. 1.—Hopper used at Burnley for Free Choice Feeding.

eggs. The breeds experimented with were Australorps and White
Leghorns, and at no time have any birds shown a tendency to become
overfat. At all times they were in excellent health, and came through
the moult evenly and rapidly, and in excellent condition for breeding
purposes during the succeeding season. >

Under the free choice system the several varieties of food are placed
in different hoppers, and they are available to the birds all day.
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Fig. 2.—End ot Hopper shown in Fig. L.
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Each variety can be weighed, and the actual consumption recorded from
month to month. Foodstuffs can be chosen from:—

Mears.—Bran, wheat pollard, oat pollard, maize meal, dried butter-
milk, meat meal.

Grains.—Wheat, oats, maize, barley.

Constant supplies of lent greenstuff are essential. Tt should
not be chaffed, and if it is placed in a wire-netting basket the birds will
pick it ont as they requive it. Shell grit and charcoal also should be
provided.
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Fig. 3.—Plan of Automatic Hopper.
(a) Lid. » (h) Step.
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Dry Mash Feeding.

There are many mixtures fed to fowls as dry mash. Some ready for
immediate use are sold by various poultry-food suppliers. The following
has been found to give satisfactory results:—Bran 12 1b., wheat pollard
20 1b., oat pollard 4 lb., meat meal or dried buttermilk 3} Ib.

It should be available to the birds at all times. In addition, a grain
ration made up of wheat three parts, oats and maize one part each,
must be given every afternoon. Greenstuff should be fed at mid-day
ana after the grain. In the winter it should consist of mustard, rape,
prairie grass, rye grass, or milk thistles, and in summer time it may
be auy of the following:—Lucerne, silver beet, lettuce, cauliflower,
cabbage leaves, green maize.

How to Make a Hopper.

The hoppers in use at Burnley Egg-laying Competitions are very
simple to make. An illustration of oune appears on page 127, Fig. 1.
Fig. 2 shows the shape of the end of the hopper. The two ends are
made of wood, and the remainder consists of three pieces of plain iron.
One piece covers the back, bottom, and front of the feed-trough from
A to B; the second piece covers the front from C to D; and the third
forms the cover from D to E, and is hinged on the top to a small piece of
1}-in. x }-in. timber. This hopper is usually about 20 inches long, but
can be made any length, and can be partitioned off if required. The
automatic step can be attached as shown in Fig. 3.

A very simple hopper can also be made from kerosene or petrol cases.
The main part of the hopper is made from one case; the top section
consists of a quarter of a case, cut on the angle so that the birds cannot
roost on it.

It may be hung on the wall about 2 feet from the ground, and when
the fowls jump on to the step the lid of the feeding trough will open.

A narrow lip about 1 inch wide is placed round the feeding trough
to lessen the wastage of feed. An endeavour should always be made
to construct the hoppers in such a way that waste of food will be reduced
to a minimum. If some kind of automatic lid to the feed box is not
provided, sparrows in the day time and mice and rats at night will eat
large quantities of the feed.

XIL—MARKETING.

Every consumer in Vietoria has the right to expect the protection of
the Health Act when purchasing food of any description. The public
can purchase a pound of butter, tea, sugar, or a pint of milk with eon-
fidence that it will be of certain quality and certain weight or measure.
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Why? Because the vendor knows that, if the article is not of the
quality, weight, or measure demanded, he is liable to prosecution, but
with eggs it has been very different. If the vendor is not an honest man,
and the buyer taxes him with selling bad or inferior quality eggs, he
disclaims responsibility. If he is an honest trader, and I am glad to
say most are, he will replace the bad eggs with good ones, and shoulder
the loss. But the majority of consumers who are unfortunate in buying
bad eggs do not bother to return the eggs; they simply want to forget
about them, and they refrain from purchasing any more.

When efforts have been made in the past to have eggs sold on ¢
fluahr_v basis, it has been pleaded that it is too difficult to define quality
in eggs. However, I think that if an egg is not good enough for boiling

How Eggs should be Packed for the Local Market:

or poaching for a baby or an invalid, it should not be offered for sale
at all, and if a grower cannot market eggs of good quality, he should be
compelled to take up some other oceupation.

With the introduction of legal standards for the sale of all eggs by
quality and grade weights, the confidence of the consumers is being
regained, and the increased consumption that will take place eventually
will put the industry on the road to prosperity, as it has done in every
country in which legal standards have been laid down.

The saleability of eggs depends on their appearance, colour, weight
and freshness, and packing. Of these essentials, weight and freshuess
are of first importance, but the inelusion of dirty eggs considerably
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reduces the value of a consignment. Eggs rapidly absorb any musty
flavour that lingers round their packing material; hence the necessity of
observing strict cleanliness in the care of the eggs from the mest to the
consumer,

General experience in marketing various agricultural products has
shown repeatedly that it is the producer who suffers from defective
systems  of marketing, and although the imposition of grades for weight
aud quality may during its introduction appear to harass the producer,
yet finally it will be to his advantage.

The general quality is improved; the course of trade is facilitated;
a reputation and goodwill are established. These are the beneficial
results that will flow from orderly marketing of produce.

It is certain that the fnll commercial benefit of grading can be
secured only by the adoption of standards strictly observed and easily
understood by the public. A ‘multiplicity of standards differing in small
details hampers trade, confuses the consumers, and decreases the com-
mereial advantages that should flow from the adoption of grading.

As England is likely to be for many years Australia’s best customer
for our surplus eggs, it would be in the best interests of the poultry
industry if uniform grades were adopted throughout the Commonwealth
for the sale of all eggs for Jocal use as well as for export.

Buying and selling eggs on grade will do more to reduce costs of
marketing than any single agency or reform. All engaged in the in-
dustry know, or should know, that, in marketing, it is the article that
the consumer demands and for which he is willing to pay, that should
be offered for sale.

Some time ago, I read an article by Dr. Ed. Brown, of England, on
the “ Fetish of High Prices.” In it he says, “ There may be five per
cent. of our people who will have eggs, no matter what they cost, pos-
sibly another ten per cent. will continue to buy, but in lesser quantities.
To the other eighty-five per cent. high prices mean inability to afford
the highest rates, and they go without or use substitutes.”

As it is in England, so it is in Victoria. We all want to see pro-
ducers get profitable prices for their eggs, but there must be considera-
tion for the who are ters of the sitnation. They cannot,
and will not, be forced to buy.

The problem of the poultry industry to-day is not less production,
but the marketing of products of higher quality and the stimulation of
the consumers’ appetite for eggs.

The programme of buying and selling eggs on the basis of quality
and weight should receive the ardent support of every one engaged
in the industry.

Grade Regulations.

Briefly, the provisions as to quality laid down in the regulations are
that :—* No person shall sell any egg unless it is sound and wholesome;
on candling the white is translucent and the yolk translucent or but
faintly visible. The air cell must not exceed one quarter of an inch in
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df-].m. Chilled eggs must be branded with the word *chilled,” and the
air cell must not be greater than thr sighths of an inch.” Eggs must
be sold m llu }ullnv\mg grade weight

" must weigh not less than 2% oz each.

” must weigh not less than 2 oz. each.
“ Medinm ” must weigh not less than 1% oz.
“ Small,” all eggs less than 1§ oz.

The proprietor of any shop, stand, stall, &e., where eggs arve sold is
required to keep the various grades of eggs in separate receptacles and
to affix to each a placard h shall be printed or written the grade
of eggs in plain and le cters plainly visible to customers. It
shall not be deemed to be a contravention of the regulations if any egg
sold or described as being a particular grade, we 5 per cent. below
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Slanrlard Grades for Eggs.

the weight prescribed, provided that any twelve eggs supplied to the
purchaser weigh not less than twelve times the minimum weight of the
grade asked for. The full regulations were published in the Govern-
ment Gazette on Tth December, 1932, and ave obtainable from the
Government Printer.

XIIL.—COLD STORAGE OF EGGS.

The recognition by medical men and food speeialists of the t
values of eggs has resulted in a steady demand for this nourishing
easily digested food; but it is possible no one thing has so gre
benefited the poultry industry as the cold storage of eggs.
poultrymen will not agree with that statement ; nevertheless it is tru

If it were not for the cold storage.of the surplus eggs produce
the spring and early swmmer, prices for eggs during the winter w
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be so high that none but the very wealthy could afford to buy them, The
bulk of the people would be debarred from the nse of one of nature’s
best foods, and it would be difficult for managers of hospitals to find
suitable substitutes to give to their patients.

The producer benefits because during the time of high production

thousands of dozens of eggs are taken off the market when prices are
low, and this helps to stabilize the prices he receives.

-
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How Eggs should be Packed for Export.

Unfortunately, a section of the people has the opinion that, once an
egg has been placed in cool store, it becomes an inferior article, and
shonld not be sold in shell, but should be converted into egg pulp.
Nothing is further from the truth.

Managers of cool stores have advanced with the times, and are
now able to hold many classes of foodstuffs in perfect condition
over very long periods. As far as eggs are concerned, cold storage has
been brought to a very high standard of efficiency. It must be remem-
bered, however, that, as stated in a departmental circular, “by cool
storing eggs miracles are not performed. It does not make stale eggs
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fresh, or dirty eggs clean, or small eggs large, or eracked eggs sound;
therefore, operations should be confined solely to sound, clean, new-
laid, large eggs.”

Provided eggs of this description are placed in store and the correct
temperature maintained, they can be held for months, and when taken
out will be in perfectly satisfactory condition; and no evidence has yet
been produced that the food value of cold-stored eggs deteriorates in
any way. Thousands of dozens are held at the Government Cool Stores
for hospitals every year, and officials of some of these institutions have
stated that eggs after seven months’ storage have opened up in first-
class condition, and in most instances it was impossible to tell them from
new-laid eggs.

Unfortunately, in the past there have been good grounds for pre-
judice against some eggs that have been in cool store, and both eonsumers
and producers have been exploited by unprincipled people. Dealers
have purchased eggs that were laid in the hot summer months in the dry
northern areas; many of them were storekeepers’ collections, and were
unfit for cold storing even before they were placed on the train. The
sale of such eggs has been the main reason for a great falling off in
consumption, and has led to a considerable decrease in income on many
farms. Had this practice been allowed €o continue, it would have been
the ruination of the industry, and the health of many invalids, children,
and the people generally would have suffered; but regulations have now
been gazetted which demand that all eggs before removal from cool
stores be tested for quality, and that an indication be given on the
shells that they have heen chilled, and such eggs must be sold according
to grade weight.

The buying and selling of eggs on quality and grade weights shonld
be supported by every progressive poultryman; this will do more to
reduce the costs of marketing eggs than any other reform.

The regulations recently gazetted, if rigidly enforced, will do more
for the poultry industry than any form of subsidy or bounty. If all
poultrymen and retailers will stand loyally behind these regulations,
the confidence of the consumers will be regained, and the increase in
consumption that will assuredly follow will absorb all the eggs poultry-
men can produce.

Nothing will be of greater help to the industry than the cool storage
of eggs in times of glut. Poultrymen of Vietoria are probably more
fortunate than those in many of the other States, because of the fact
that there are a number of cool stores conveniently situated, some of
them privately controlled, the managers of which have had long
experience in storing eggs.

In addition to these, there is the Government Cool Store at Victoria
Dock, probably the largest and best equipped in the Southern Hemis-
phere. Tt contaivs over 90 chambers of nearly 1,500,000 cubic feet of
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cold storage space, where produce of all kinds can be held at the correct
temperatures for the particular commodity without variation month
after month.

Many producers and others are not aware of the facilities provided
at the Government Cool Store.  Cold storage space is available for any
person who likes to comply with the regulations, and is prepared to pay
the storage charges, which are very low. Costs of storage can be
obtained from the Exports Superintendent. A producer need not
employ an agent unless he wishes, and he can consign his eggs direct
to the Government Cool Store, Victoria Dock, which is a railway goods
siding.

Eggs are received at the store for cool storage from the month of
August. They must be clean, new-laid, free from cracks, and packed
in cases without chaff or other material liable to taint them.

They should be packed in wood-pulp fillers, such as are supplied by
Melbourne agents who sell eggs. These agents also supply suitable
wood-wool.  Five layers of fillers fit a petrol case, and wood-wool is
placed on the top and bottom to prevent breakages in transit. This
work can be carried out more economically on the farm, and possible
breakages and repacking avoided. Cases should be free from kerosene
or any other taint,

The cases should be clearly branded or labelled, * Government Cool
Store, Vietoria Dock,” and also bear the name or mark of the sender.
They should be consigned pmecT to the store. At the time of dispatch-
ing, an advice-note giving particulars of number of cases, brands, &e.,
should be posted to—* The Manager, Government Cool Store, Victoria
Dock, Melbourne. C.3.”

It will be useless to send any eggs that do not comply with the
following conditions :—

Cleanliness—XEggs that are dirty in shell (no matter how fresh
or full-sized) will be rejected. ~Therefore nests should always be kept
clean. Washing eggs removes the “bloom,” and their appearance is
spoilt, also their keeping quality.

Freshness—Eggs should be gathered twice daily and kept in a cool
place not over 60 deg. F., and forwarded to the Government Cool Store
twice a week if possible. The objective is an air cell not larger than
a threepenny piece, or perhaps it would be clearer if we said about an
eighth of an inch deep.

When the time arrives to take the eggs out of cool storage for
consumption, it is advisable to remove them from the cool chambers
48 hours before they are to be tested and stamped. They should be
placed in a room with a temperature not exceeding 50 deg. for this
period of 48 hours. If this is done, very little, if any, condensation
takes place on the eggs and fillers, and they will reach the customer
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having a good appearance, and give greater satisfaction than if
delivered direct from a temperature of 33 deg., when heavy condensa-
tion takes place, spoiling their appearance. If the manager of the
store be advised 48 hours before delivery is required, the eggs will be
transferred to a room at the suitable higher temperature.

The most important thing for the producer to remember is that it
is the condition of the eggs on admission to the cold store that is the
deciding factor in their keeping quality.

It is well known that eggs Jaid by hens in spring and early summer
will keep their quality better than those laid in the height of summer.

Eggs intended for cold storage should mnever be exposed to high
temperatures,  They shonld never be placed in sheds where the tem-
peratures may rise to 80 deg. or 90 deg., or left on railway stations
exposed to the sun; in fact, eggs should be looked after in the same
careful way that a competent dairyman cares for his choicest cream—by
keeping it cool and away from odours.

Possibly the greatest losses in cold store eggs are due to the eggs being
washed. Washing, in most cases, is fatal to their keeping quality.
If eggs are washed, the surface dirt only is removed, and the shells being
porous, minute particles of dirt, and often excreta, are deposited in the
pores; this may cause the growth of bacteria and mould under cold
storage conditions, making the eggs unfit for consumption. Some
Victorian poultrymen have had costly experience of this. Soiled eggs
can be cleaned and disposed of on the local market without danger to
any one, but in the interests of the whole industry the placing of such
eggs in cold storage should be absolutely prohibited.

XIV.—CALENDAR OF OPERATIONS.

T \ T
Jan. | Teb. \ Mar. | Apr. | May. | Jume. | July. | Aug | Sept. | Oct. | Nov. | Dec.
[ ‘ | \ | | '
Select, breeding stock ‘\ ‘
o
Prepare birds for breeding season | } |
]
|
Purchase or select cockerels for breedi Breedi
| ——— e
| Remove males from breeding pens
s = :
Bring ﬂets into luymg shudx ‘ Keep young stock on free range
e

‘ I‘qpunr&nd ki i and brood

Cull bens tbomugb)v , / ’ ' Export Luon

Clean pens regulnrly—-don‘t waste the mwM it or use it to improve your land.
Keep perches and nests fres fmm 'y check p
“ Continuous culling cuts cost.”
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When to Sow.
| 0
Jan.| Feb. | Mar, | Apr. May. | June, | July. | Aug. Sept. Oct, | Nov. Dee.
l | ‘
Berseem Peas ‘ ( ‘ Berseem
—
Onte—Barley | 1 l Maize—DMillst
S———— e —— =
‘ Rye-grass in brooder yards | | ‘
| — |
| Lucerne | Lucerne—Silver-beet [ |
| | | | f— \
Rape—Mustard—Chou-moullier l l | Rape |

1
Plant shelter trees
i ——

| | l
Trim eucalypts ‘

i I |

Oats for green food may be sown throughout the year

Trim shelter trees (except eucalypts)
e

XV.—PREPARING POULTRY FOR MARKET.
An Ancient Practice.

The art of preparing poultry for the table was known to the ancient
Romans. Pliny mentions the inhabitants of Delos as the first to pre-
pare fowls artificially for the table. In all probubility the artificial
preparation was what is to-day called cramming, and there is no doubt
the luxurious Romans ate crammed poultry extensively. Cramming of
geese was also practised in ancient times by the Egyptians, as evidenced
by tablets found in one of the pyramids of Sakkara which was erected
about 4,000 years ago. References ave also made by ancient Roman
writers, notably Columella, showing that intensive feeding of domestic
poultry before slaughter was extensively adopted in Ttaly mearly 2,000
years ago,

Yet any one paying a visit to the poultry auction rooms in Mel-
bourne, and carefully examining the majority of birds that are offered
for sale, must come to the conclusion that the proper preparation of
poultry for table purposes is now ome of the lost arts. One often
wonders, when on rare oceasions really good birds are put up for auction,
whether buyers have any limit; they certainly don’t seem to have. But
they demand Al quality.

High Prices Obtainable only for Well-fattened Birds.

High prices can be obtained only when the birds have been well fed
and are marketed in the best possible condition; ‘that is—elean and
attractive, and free from faults gnd blemishés. By adopting better
methods suppliers can give the buyers a better article, and so stimulate
local consumption, which will mean higher prices for themselves.
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With the rapid increase in population there is every reason to believe
that the trade to be done in table poultry is capable of considerable
expansion. But this expansion will never take place so long as producers
follow the slip-shod methods that are common at present. All farmers
know that, with their larger animals such as cattle, sheep, and pigs,
good and plentiful feeding is an absolute necessity if the flesh is to be
of the quantity and to have the quality desirable; yet the majority
of the poultry-farmers send their birds to market while they are only
half fat, and often so overcrowded in the crates that they reach the
auction-room in anything but the right condition to attract the best
buyers. Thousands of pounds are lost to producers each year in this
way. To send a lean bird to market is a wasteful practice. With the
improperly-fed bird the proportion of flesh to bone and offal is small,
and the quality of flesh of half-fattened stock is distinetly inferior to
that of the fattened.

The reason why fatted flesh is superior to unfatted is that globules of
fat are distributed throughout the muscles, displacing to a great extent
the moisture fouud therein, Not only, therefore, is the bulk increased,
but, when the flesh is cooked, the fat does not evaporate to the same
extent as the water, but as it melts it softens the tissue, making it more
digestible and finer in flavour. I have found that young roosters of
the heavy breeds, such as Australorps. Rhode Tsland Reds, Plymouth
Rocks, and Sussex, bring the highest prices at the ages of 20 to 24
weeks. At this time they should weigh from 5 Ib. upwards, and must
be plump and straight-breasted. In light breeds such as Leghorus, the
cockerels should be marketed at 13 to 15 weeks old, and should weigh
about 23 b, If birds are allowed to get any older than the periods
mentioned before marketing, their flesh loses mueh of its fine texture,
and they are not sought by the best buyers.

The Method of Fattening. .

The best method of fattening fowls is to provide coops in which they
can be confined, as it is not economical to f};ed heavily and then allow
the birds to run off any condition one has put on them. These coops
can be built 7 ft. 6 in. long, 20 inches broad, and 20 inches high, and
may be divided into three compartments each of which will accom-
modate five or six birds, or fifieen to eighteen birds in all. These coops
can be built of light battens 14 inches apart, except in the front, where
they should be 2% inches apart, so that the birds can easily put out
their heads for feeding. The bottom bars on which the birds stand can
be made with specially cut wood 1 inch wide at the top, 1 inch in depth,
narrowing to- half an inch below, so that the droppings will fall through
without catehing on the sides, as would be the case if the bars were
perfectly square. Alternatively, a wire netting floor can be put in.
These coops should be placed in a sheltered position. The main
idea is to keep the birds warm and, to some extent, in the dark.
Professor Warrington, in his “ Chemistry of the Farm,” says “ Economy
of food is pr d by diminishing the d d for heat and work.”
The temperature most favorable for increase of weight is about 60
deg. T. Quietneesfnmd freedom from excitement are essential for rapid
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fattening; therefore it is not good poliey to put the fattening coop mear
the motor garage or the dog kennel.

The nature of the food used is, of course, very important. What is
called soft food is commonly used; that is, meals mixed with some liquid,
preferably milk, into the consistency necessary according to the system
of feeding adopted. Perhaps the best meals are oaten pollard and barley
pollard, and, if of good quality, wheaten pollard, but most of the wheaten
pollard on the market is useless for the purpose of fattening, as it
contains too much straw and other rubbish. No doubt maize meal will
add greatly to the bulk of the birds, but it forms a yellow oily fat, which
is wasteful in cooking, and the birds so fattened are never so nice in
appearance. The reason meal is such a good fattening food is thar,
when mixed with milk, it is much more easily digested than whole
grain. To ensure suecessful fattening it is essential that the birds be
kept in striet confinement; otherwise they will not increase in weight
nearly so rapidly, and thus the organs of the body will not be in a
condition to permit rapid assimilation of hard grain.

v“!'&;sr“;;‘g
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A Fattening Coop.

While a_great deal of the success in fattening is due to the meals
employed, the colour of flesh is largely determined by whether milk is
used or not. The large amount of phosphates in the solids of milk
secures the whiteness in flesh which is preferred in Vietoria, and, in
fact, nearly all countries except America, where yellow-skinned birds
ave often considered superior.

There are many methods adopted in preparing food for fattening.
Many fatteners mix the meal with milk some hours before it is to be
used, and allow it to stand; during this time, slight fermentation takes
place which, it is claimed, assists the process of fattening. If only
separator milk is available, it is an advantage to add mutton fat or
butchers’ suet. The fat and suet should be melted and mixed carefully
through the soft food; otherwise it will be strewn through the food in
lumps. Only a small quantity of fat should be given the first day or
two, about 4 ounces to twenty birds, and the allowance may be gradually
increased till each bird is getting about half an ounce per day. If
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whole milk can be obtained it is not necessary to use fat. If birds have
been well reared they can usually be got into prime econdition within
two to three weeks in the fattening coops.

They should not be fed until twelve hours after they have been
placed m the fattening coop; thereafter they should be fed every twelve
hours. The amount of food to be given varies with individual birds; the
first feed should be as much as they will consume in about ten minutes;
any that is left in the trough must be taken away. As their appetites
improve they should be given all they will eat in from 20 to 30 minutes,
and no more should be given for twelve hours. For the best results the
birds must be fed regularly to the hour. Tt is, however, a good idea to
feel the birds’ crops, and if it is found that any food from the previous
meal remains there, it is better to omit a feeding time. A good man
can judge to a nicety the amount of food the birds can assimilate, and
a great deal of the success of the work will depend on his judgment in
this direction.

If any of the birds appear sickly and “ go off ™ their food, it is useless
to continue the fattening of them. If they are fairly well fatted, the
best thing to do is to fast them immediately and kill them. If any birds
“go off 7 their food in the early stages, it is better to remove them from
the pens, put them in an outside run for a day or two, and feed a little
hard wheat, when they will usually recover and can be returned to the
pen for fattening. All birds should be kept without food for at least
24 hours before slanghter. Tt is well known that birds starved in this
manner will keep much longer. Further, the flesh of fowls so fasted
eats much better, and it is less liable to hardness. Another point is
that the fowl starved in this way is much more easily drawn and is
not su offensive during the operation.

The Fattening of Ducks.

1t is not economical to fatten ducks specially for the Melbourne
market if they have to be transported long distances by train. They
are bad travellers, owing to their being very nervous, and are apt to be
injured in the crate by rushing and erowding one on top of the other
when frightened. However, much of this erowding can be avoided if a
partition of hessian is put in the crate and only about eight or ten birds
are put in the one compartment. Usually sixteen to twenty are placed
in one crate, and, if no partition is put in, much damage to the birds
sometimes oceurs.

White ducks, Pekin or Aylesbury, or these breeds crossed, are more
popular with huyers than the coloured varieties. They should be
marketed at from ten to thirteen weeks old, at which time they should
weigh from .5 Ib. upwards. Muscovy drakelings should be marketed at
sixteen to eighteen weeks old, when, if well fed, they will weigh 8 to
10 Ib. Some of the coloured varieties, though small, have a very fine-
flavoured flesh, notably Khaki Campbells—but Indian Runners are not
popular as table ducks, )

Ducks can be fattened on the same kinds of meals as have been
recommended for fowls. They should be kept in small, shady yards.
Very little water should be given them, and that for drinking only, an
therefore it must be so proteeted that they cannot splash it about. i
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The Fattening of Geese.

Geese are not very popular in Vietoria, and there is little demand
for them except during later November and December for the Christmas
trade. For this state of affairs producers are mainly to blame, because
of the fact that too many grass-fed and small-framed birds are sent in
for sale. If these birds were put up in pens bedded with straw, and
liberally fed on oats and wheat soaked in troughs of water for a week
or two, and “finished off 7 during the last week with oaten pollard and
milk, and a little boiled barley, both quality and quantity of flesh would
be greatly improved, and the result would be increased demand.
Considering that geese get most of their feed in paddocks during their
growing period, it would surely pay the farmer to feed them well for the
last three weeks.

Before the war, enormous numbers of geese from Russia were
exported to Germany. In an interesting report from the British Consul-
General at Berlin, in 1909, he stated that a special * goose train” of
from fifteen to forty cars arrived in that city daily from the Russian
frontier, fitted specially for, and occupied solely by, this trafie. The
figures showed that, in 1909, live geese to the number of 6,681,723
were imported into Germany from Russia; their value was given as
£1,135,000. But the war finished this trade.

The Fattening of Turkeys.

Turkeys are now more popular than ever as table birds, although
suppliers are losing a lot of money by marketing the majority of their
birds in poor coundition; those who send in good prime birds are
receiving splendid prices.

When breeding turkeys for the Department, some years ago, I found
that plentiful supplies of milk greatly improved the texture of flesh,
and that in “ topping them off ¥ good results were obtained by soaking
wheat and also oats in milk for 24 hours. Often slight fermentation
takes place and the milk curdles, and the whole is much relished by the
birds. In fattening turkeys, as with all other poultry, regularity of
feeding is absolutely necessary.

A cause of loss to turkey breeders is the breeding of birds with
crooked breasts. This matter is discussed on page 179.

How to Send Birds to Market.

I believe producers are losing thousands of pounds annually by the
careless manner in which they despatch their birds to market.
some instances they are erowded into unsuitable boxes, sometimes badly
ventilated; at other times into open boxes covered with wire-netting.
Should these be left exposed to the sun on the railway station the birds
suffer in comfort, lose condition, and the owner loses money.

The erstes usually loaned to producers by auctioneers measure,
approximately, 4 feet by 2 ft. 6 in., by 18 inches deep, and in those crates
the following numbers of birds should be put and no more:—Hens or
roosters, 20 to 24; ducks, 16 to 24; geese, 10 to 14, according to size;

good turkey gobblers, averaging 20 Ib. in weight, not more than eight
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birds; turkey hens, not more than twelve. On many occasions these
numbers are exceeded ; no doubt suppliers think they are saving freight,
but in many instances they are losing far more through deaths.
Further, overerowding and over-heating cause the birds to present a poor
appearance on arrival at the auction-room. .

Ducks, geese, and turkeys should always have a good bedding of
straw or grass on the bottom of the crate. i

At times the jolting and shunting of the train throws the birds down
on their breasts, and in this way they are liable to get bruised and to
have skin knocked off, and, the moment they do, down goes their value.
Injured birds are no good for export, neither are they suitable for the
best local trade; thus the birds are left for the second-class trade. It
is an impossibility for the auctioneers to get high prices for these birds,
no matter what weight they are.

Anctioneers always try to get the last shilling, but it is impossible
for them to get high prices for birds with faults.

Breeders must remember that it costs just as much to produce these
crooked-breasted turkeys as it does to rear sound-keeled ones. The
freight, commission, and other expenses on half-fattened birds are just
as great as on prime birds. Why go to all the trouble of putting an
inferior article on the market when, by a little care and attention to the
points mentioned, one can get a great deal more pleasure and profit out
of one’s business?

XVL—PREPARING POULTRY FOR THE TABLE.
Killing.

Before killing, birds should be fasted for 18 to 24 hours, with
only water to drink, so that the erop and digestive organs may he empty.
Of all methods of killing, none is more clean and satisfactory than
dislocation of the neck, when it is done properly. This is the plan
followed by most poulterers. :

‘When about to start the work of killing, take hold of the bird by the
shanks and wings with one hand; then with the other hand take hold
of the back of the head by placing it between the first two fingers;
then close the hand on the head, and at the same time put the little
finger under the bottom of the beak, which acts as a lever, and hend
the head well back, giving a sharp pull, which will sever the vertebral
column, and no pain will be suffered by the bird. The carcass should
be held or hung with the head downwards, so that the blood from the
body will drain into the neck cavity eaunsed by the dislocation.

Another way of killing is to hang the bird up by the legs. Then
pierce the brain by pushing a sharp-pointed kmife through the roof of
the bird’s mouth into the brain, and then sever the jugular vein at the
throat from the inside. Then let the bird hang with head down, so that
the blood will drain out. As some birds have very soft skulls, the
operator should, when sticking, be careful to point the knife so that he
will not pierce his hand.

There can be no doubt that the flesh of bled birds is much better in
colour a;lgd keeps better when cool-stored than that of the birds which
are not .

¥y ﬁ-‘“", L
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Dry-plucking.

With most kinds of poultry this operation should be commenced
immediately after killing, as the feathers come off readily when the body
is warm. They should be removed against the grain of fowls and
turkeys. A capable plucker will remove the feathers from a bird in a
few minutes. Care must be taken not to tear the skin, as torn skin
spoils the appearance.

Skill in plucking is acquired by experience.

Geese and ducks must be hung until cold, head downwards. When
perfectly cold they should be plucked with the grain. When the feathers
are off, the bodies should be singed so as to burn all the fine fluff and
so-called hairs or rudimentary feathers that are left by passing the
body quickly over a blue flame, gas or methylated spirits (newspaper
discolours the bird).

Dressing.

Poultry for home use can be dressed as follows —Turkeys and fowls,

after plucking, must be hung till eold before drawing. First start by

drawing the sinews. To do this place the bird on its back, and with a
sharp knife cut the shank just in the front of the foot; then bend the
foot back, and the shank will break. If it is an old bird, just hit it
with a stick, and there will be no trouble to break it then. t a plece
of rope or wire, and make a loop. Suspend it from a hook, place the
foot in the loop and pull hard, and the foot and sinews will leave the
shank and the flesh of the legs when cooked will be more tender.
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With a sharp knife cut the skin at the back of the meck, turn the
bird over, remove the crop and neck, and pass the knife around the
base of the neck to loosen the ligament or little arteries that hold the
heart. In order to loosen any that have not been cut, one’s forefinger
should be run round the opening that has been made. Then hold the
bird in such a position that the front of the breast and neck will be
resting on the table. With a sharp knife, make an incision just between
the tail and vent; pass your forefinger in and pull out the intestine that
joins the vent, and cut it off. Then pass the forefinger down the side
of the breast and remove a leaf of fat that connects the gizzard and
the breast. If this be done, the intestines of the bird will come away
freely, Sometimes there are little pieces left inside; these, of course,
must all be removed.

The giblets can be cleaned and used for soup, &e. The bird can then
be trussed with twine or skewer.

Poultry for Export.

Birds intended for export are killed by pushing a sharp pointed
knife through the roof of the mouth into the brain; the bird is then held
with its head downwards so that it will bleed well. It should then be
plucked clean, only a few feathers being left on the head and neck, The
intestines must be drawn through the vent; the gizzard, liver, and heart
should be left inside. The head and feet should be washed down and
left on the hird and tied down close to the body; the head should be
wrapped in greaseproof paper, and when the birds are placed in a box
the heads should be tucked in between the bodies, which are placed side
by side.

The boxes are then put in the freezing chamber to be frozen, and
are ready for shipment.

XVII.—DISEASES.
THEIR PREVENTION.

The principle that prevention is better than cure is especially
applicable to poultry, because fowls are commonly kept in such large
flocks that disease may spread very rapidly and cause considerable
loss before it is recognized. The poultry-keeper should make a special
study of the underlying principles of the subject of prevention at the
very beginning of his career, for it may mean all the difference
between success and failure.

Infectious diseases of poultry are due to micro-organisms, and when
these gain enirance into the body and multiply in the organs, tissues,
or cavities, and produce disease, an infection is said to occur, and the
disease so produced is called an infectious one.

Infection may be brought on to the poultry farm on the clothing
and boots of persons coming from infected farms; and vehicles, erates,
utensils, or anything used for the conveyance of birds, may also act
as a medium for the introduction of disease. Infection can be con-
veyed from one part of the farm to another in the same way. Another

-
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method by which infection may oceur is by the introduction of diseased
stock. It might be thought that this could easily be prevented, but
such is not the case. Every infections disease has what is known
as a period of ineubation, that is to say, a more or less definite time
elapses in each disease from the entry of the organism into the body
till the appearance of the first symptoms indicating that the animal
is diseased, and it may happen that stock are purchased and moved
on to a farm in that period.  Again, there are many diseases which
may develop in either acute or chronic form, and birds affected
chronically will often show very little sign of the disease, or there may
be no sign at all, especially if the conditions under which they are
living are good as regards feed and general hygiene. Later, when
adverse conditions oceur, the disease may again become active. In one
or two diseases the existence of carriers (that is, birds which are affected
and infectious to others, but which at no time show signs of disease) is
more than probable.  Further, it is not usual for the purchaser to
know sufficient of the symptoms of various diseases to be able to say
whether birds are affected or not, and owing, therefore, to one factor
or another, a diseased bird is introduced into the flock.

Both external and internal parasites at times lead to severe disease
and mortality among poultry.  Poultry ticks, hy inoculating birds
with an organism, produce a disease known as tick fever, By con-
stantly irritating a bird both day and night, red mite, lice, worms, and
other parasites lower its vitality, and disease finds an easy vietim.
Dust baths, spraying, and certain general measures of good manage-
ment, go far in preventing infestation by these pests,

Hyerene,

Poultry hygiene iz a very important factor for consideration if
permanent success is to be looked for by the poultry-keeper. It is of
far more value to understand what good hygiene means than to possess
any number of isolated and more or less correct ideas as to the treat-
ment of sick stock. The cure of sick birds is not always possible,
and rarely profitable, since those that recover seldom regain the vigour
which they formerly possessed. Too many people, however, instead of
informing themselves concerning sanitary measures, wait until their
flocks become diseased, and then try to combat the disease. A surer
and less expensive means is to surround the flock with healthful condi-
tions, which will go far towards preventing disease.

In poultry-keeping, many may be successful for a time in defying
the laws of sanitation and hygiene; in fact, a very few may be success-
ful for quite a long time; but eventually the majority will find
that thorough and intelligent attention to these laws will be one of
the best guarantees of permanent success that they can find. When-
-ever stock are kept under more or less confined and artificial conditions,
the question of good hygiene becomes one of first importance.

3 Housive AND EQUIPMENT.
. A very considerable proportion of disease-and mortality can be

more .or, less directly traced to errors in the selection of the site for
the poultry farm, and“in the construction of buildings in which the
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birds are to be housed all or part of their time. The structures should
not be placed on low-lying, swampy or badly-drained ground, or on
ground likely to be flooded. Birtfs living under damp and cold con-
ditions are likely to become affected with colds, roup, rheumatism, &e.,
and they would also have to expend so much of the energy derived
from their food in maintaining bodily warmth, that they would not
thrive.

The buildings should be located on a rise of the ground where
drainage is away from instead of towards its foundations. No moisture
should come through the floor, or else it would be difficult to keep the
litter dry, as it must always be, if health is to be preserved. The floor
should be at least 6 inches higher than the surrounding ground. A
properly laid cement or brick floor is safe, sanitary, and permanent.
Floors should always be well covered with 4 to 6 inches of dry and
clean litter, otherwise they will be cold and uncomfortable. This will
also enable the birds to have plenty of exercise, which is very necessary
in order to keep them in the best condition. Houses for adult fowls
should be open-fronted and face the east; the south, west, and north
walls should be wind-proof. TIf open to the east, the early morning
sun will shine right into the house, and help to keep the air pure and
sweet. It will also help to keep in check vermin, which thrive in
dark, badly-ventilated houses. Houses should face the north only in
those localities which are practically free from north winds or are
protected by shelter,

Overcrowding must be avoided, and if fowls are to be kept on the
intensive system, 4 square feet of floor space should be allowed for
each bird. The house should be high enough to allow of good ventila-
tion, and to enable the work to be performed in comfort. It should
not be less than 7 ft. 6 in. high in front and 6 ft. at the back, and
deep enough (about 15 feet) to allow the birds to roost well away
from the front of the house so that they will be out of the weather
as much as possible.  About 8 inches of perch room should be provided
for each bird. Perches should be 15 inches apart, all on one level,
and not more than 2 ft. 6 in. from the floor. If a manure pit is
provided at the back of the house under the perches, the life of the
scratehing litter will be prolonged.

Ventilation should be provided for by a 6-inch opening, with a
hinged board, the full length of the house at the back close to the roof.
This allows a current of air to pass through, and is high enough above
the birds to prevent draughts; in addition, it will help to keep the
roof cool even in the hottest weather. It will also help to prevent
moisture-laden air from accumulating within the laying house.

All fixtures, perches, &c., should be easily movable to enable cleaning
and disinfection to be done thoroughly and quickly. :

The provision of clean nests is very important, in order to guard
against the eggs becoming soiled.  Shellgrit has been found to be a

d material to place in the nest boxes in order to keep the eggs clean.
At the State Research Farm, Werribee, it has been observed also that
nests provided with shellgrit are always free of vermi

sk
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Cazg 1v Fervrve.

It should be a rule never to feed any food which is not clean, sound,
and wholesome.  Mouldy, sour, or decomposing foods should never be
fed. Regularity in feeding and suitable foods make for disease-
resisting strength.  Foods shounld be stored in vermin-proof receptacles.
Undoubtedly, the best results are obtained by feeding only fresh, suc-
culent green food in the ration. A regular supply of grit and
charcoal should always be available for the birds.

The most rapid method by which infectious diseases of all kinds are
transmitted through a flock of birds is by means of the drinking water.
Therefore, a constant supply of fresh and clean water should always
be at hand.

MANAGEMENT OoF THE Bimps.

Great care in the selection and mating of the breeding stock is
necessary if the resulting progeny are to have a high degree of
constitutional vigour and the power to resist disease. Once a bird has
ever been sick, it should never be used in the breeding pen.

In view of the fact that bacillary white diarrhoea or pullorum
disease is prevalent in Victoria, it would be advisable to have blood
tests made of the breeding stock. This disease can be transmitted
from the breeding stock to the chickens; deaths may take place from
the time chickens are a few days old until they are three or four
weeks old.

When stock are purchased, some provision should be made, apart
from the runs and pens, in which the birds can be kept, until the
purchaser is reasonably satisfied that they are healthy.

Sick and dead birds are a menace to the flock. It has been fre-
quently observed that some poultry-keepers take a sick bird from
amongst the flock and allow it to roam anywhere about the farm.
This 1s a bad practice. Sick birds should be isolated immediately, and
if they do not respond readily to treatment, should be killed. Every
dead bird should be burned (mot buried) just as soon as death has
oceurred.  If it is buried, one never knows when, by means of dogs,
rats, worms, insects, &c., the disease may be brought to the surface.

Creaving AND DISINFECTION.

All buildings or structures in which poultry are housed any part of
their lives should be subjected to the most thorough cleaning and dis-
infection every year. All the litter and loose dirt should be remo:&
the house (floors, walls, and ceiling) given a thorough sweeping
cleaning ont, and all parts of the honse well sprayed with a good
disinfectant.  There are many good preparations that will serve the
purpose.  The chief thing is to use an effective disinfectant, and
plenty of it.

How often the general cleaning requires to be done throughout
the year depends on the system under which the birds are kept. In
some cases the droppings should be removed daily. Under other
conditions a regular cleaning once a week would suffice. In any ecir-
cumstances, a good general clean-up should be carried out every three
months.
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Food and water vessels and systems should be cleaned and dis-
infected regularly. On farms where automatic water systems have
been installed, the pipes should be cleaned out with a good suetion
pump or flushed through with the aid of pressure from the water supply.
A suction pump similar to that used for pumping water out of gas
pipes has been found to be useful for this class of work. It 1s an
advantage to pass a hot soda solution through the pipes, as this helps
to remove any decomposing filth,

Before the incubator season commences, ineubators, brooders, and
brooder houses also should be thoroughly cleaned and disinfected.

A most important operation is the control of red mite.  Although
not hard to kill, great difficulty is often experienced in getting at their
hiding places, so that sheds and perches should be as free from cracks
and crevices as possible.  The perches can be painted with tar to fill
up any cracks, and the jointings treated at intervals with a good
disinfectant.  During spraying operations special attention should
be given to all woodwork, particularly that around the place where the
birds roost. For the treatment of lice on the birds, the dust bath
should always be kept in order. Individual birds that are badly
infested with body vermin may be dusted with a good insect powder.

Tainted ground is responsible for many of the diseases from which
birds suffer. ~ When many fowls are run continuously on the same
land, the ground often becomes contaminated. Plnughmg and sowing
a crop will overcome this difficulty, and also ensure a sweet soil.

Bacillary White Diarrhoea or Pullorum Disease.

Bacillary White Diarrhoea or Pullorum disease, is the most serious
of all the contagious diseases of poultry. It is said to be responsible
for the loss of 10 per cent. of all chicks hatched in the United States
of America. It has been present in Victoria for a number of years,
and is becoming more common as the poultry industry develops.

Pullorum disease is a specific infectious disease of birds, caused
by a micro-organism or germ, the bacterium pullorum. This germ was
discovered as the cause of the disease by Rettger and Harvey in the
United States of America in 1908; it is a slender rod-shaped form.
allied to those bacteria known as the paratyphoid group, and can be
found in large numbers in the blood and organs of chickens dying from
the infection.

In young chickens, the disease occurs as a septicaemia, which runs
wn acute course, and is usnally accompanied by a high mortality
rate. It is not confined to chickens, however; adult birds may be
infected, althongh in them the disease genera]ly assumes a chronic and
rarely fatal form.

Owing to the fact that white diarrhoea, though frequem;ly present,
is not 'a constant sign of infection in chickens, and that adult birds with
the chronic form of the dls&axe do not show any diarrhoea, the name
Bacillary White Diarrhoea is being superseded. by the term Pullorum
disease to descnbe ﬂm condition.
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SUSCEPTI‘BXLITY 10 INFECTION,

While the domestic fowl is probably the commouest victim 1o
Pullorum disease, it is of interest to note that turkeys, sparrows, and
certain cage birds have been proved susceptible to infection. ~The
liability of sparrows to contract the disease assumes some importance
in the consideration of the control of infection.

Source oF THE INFEOTION.

Infection of chickens may occur in several ways, but most frequently
through the medium of infected eggs. Ome of the most interesting
and lmportant characteristics of the disease is that when chickens
suffer from an acute attack, and, owing to an exceptionally strong
constitution, survive, in a large percentage of cases they will retain
the infection for long periods, and become “carriers” of the disease.
In hen birds, the infection usually persists in the ovarian system, and
as a result a number of the eggs laid by carriers are found to contain
the germ causing the disease. Many of these infected eggs prove on
subsequent incubation to be infertile; in other cases, however, where
the infected egg is fertile, the chicken hatching from it emerges infected
with the disease. In addition, numbers of tﬁe germs which adhere to
the down covering the body when it is moist become pulverized and
contaminate theé air and interior of the incubator as the chicken dries.
The immediate result is that the other chickens in the incubator are
exposed to infection, which is present not only in the droppings of the
infected chicken but also in the atmosphere and on the floor of the
cabinet in which they were hatched. Accordingly, shortly after hatch-
ing, Pullorum disease makes its appearance. Infected chickens pass
large numbers of the germ in their droppings, and as the disease can
be contracted by eating food contaminated with the germ, it may
readily be seen how liable the disease is to spread rapidly through
chickens in the same brooder. Again, contaminated droppings carried
from one brooder fo another on the boots of poultry-attendants may
result in the epidemic spreading from one infected batch right through
a hatehing establishment. A less frequent means of spread, but one
which should be borne in mind, is through the medium of wild birds
such as sparrows, which if allowed access to poultry houses may carry
the infection from one part to another.

It has been mentioned that eggs from carrier hens frequently prove
infertile. These eggs often contain the germs causing the trouble,
and the practice of feeding infertile eggs from an incubator to poultry
has been proved to be the source of outbreaks of Pullorum disease.

As far as is known, the cock bird plays no part as a carrier of the
disease.

Acute Pullorum Disease in Chickens.
Syarprous, .

The disease may show itself in a very short time after hatching
Deaths usnally begin to occur on the third or fourth day, and continue
until the third or fourth week after hatching. . The rate of mortality
averages about 75 per cent., although in small flocks every chicken
may be lost.
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The actual symptoms shown can hardly be called characteristic.
The chickens usually huddle together, with drooping wings, and show
little or no appetite. ~Some of the chickens may show signs of
diarrhoea with the passage of whitish pasty material which often
adheres to the down around the vent, blocﬂi.ng the opening. In acute
cases death occurs very soon after the appearance of sickness. In the
more chronic cases, the bird is dull, not interested in its surroundin
may show lameness, and the abdomen is prominent behind. Chi
recovering from the infection remain stunted and show unthriftiness
for some time.

PosT-MORTEM APPEARANCES.

In the most acute cases, the bird dies so soon that visible signs
of disease are not present. In a large number of cases examined,
however, the appearance of the internal organs usually is character-
istic. The liver is enlarged, congested, and frequently shows yellowish
spots throughout its substance. Pneumonia may be present with grey
or yellowish nodules in the lungs, and similar nodules are often found
in the heart muscle and in the musculature of the gizzard.

It was thonght for some time that an unabsorbed yolk sac was a
reliable indication of infection with Pullorum disease, but observations
on a large series of chickens at the Veterinary Research Institute have
shown that the absorption of the yolk sac may be delayed for long
periods in various abnormal conditions of chickens.

Draenosis.

The proof of infection rests with the recovery from sick or dead
chicks of the specific germ causing the infection. The germ can be
recovered readily from the blood and organs of an affected bird. The
presence of Pullorum disease should be suspected when chickens
commence to die in large numbers shortly after hatching, especially
if there is no obvious defect of the incubator, or management of the
birds. In such cases, no time should be lost in seeking expert advice,
as an early definite diagnosis may be the means of avoiding much
preventable loss.

TRBATMENT.

All efforts to cure affected chickens are useless, and should not be
attempted. Once the disease is established and the diagnosis confirmed,
every step should be taken to prevent its spread to healthy chickens.
All diseased chickens should be destroyed and the carcasses burnt along
with the carcasses of birds dying from the disease. Apparently healthy
chickens in contact with diseased birds should be considered potentially
infected, and placed in strict isolation. Owing to the fact that the
carriers of- Pullorum disease are birds which have contracted the
disease while chickens, and have survived the infection, recovered
chickens and contacts should never be used for breeding purposes.

The ideal procedure would be to destroy every individual of a batch
of chickens among which Pullorum disease had occurred. As this
would enteil an economic loss which in many instances could be borne
only with great hardship, it is frequently necessary to devise some
means whereby surviving chickens may be reared and fattened for table
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purposes, and yet prevented from serving as a focus of infection for
the breeding stock or newly hatched chi(‘.Eens‘ The type of scheme to
be elaborated depends on the class of farm concerned, and interested
poultry-keepers should seek expert advice before adopting such a plan,
Incubators, brooders, and runs in which diseased birds have been kept,
should be thoroughly disinfected. Probably the best disinfectant for
the interior of incubators and small brooders is a 5 per cent. solution
of formalin in water. Where practicable, the top layer of soil of con-
taminated runs should be removed to a depth of several inches, mixed
with lime and buried; and the run re-surfaced with clean soil. Failing
this, the run should be treated with ground quicklime, and birds kept
from it for at least four weeks. All droppings should be collected
and burnt.

Pullorum Disease in Adult Birds.

Oceasional outbreaks of acute disease of adult birds, due to infection
with B. pullorum have been described, but they are the exception
rather than the rule.

Pullorum disease in the grown fowl is usnally of a chronic type,
manifesting no symptoms during life. As mentioned previously, when
female chicks survive infection, the causal germ usualfy‘]ocates in the
ovary, and when the bird becomes fully grown, the infection is found
to persist in this part of the body. Although infected birds continue
to lay, the number of eggs is diminished, especially towards the end of
the laying season. It should be remembered, however, that, judged
on external appearances, hens infected with chronic Pullorum disease
usually seem quite healthy.

Post-mortem examination reveals the effect of the disease on the
ovary. The diseased ova are angular and hard, smaller than normal,
and usually show a reddish-yellow or greenish colour. On being cut
with a knife, they are found to be quite firm, and of a cheesy consistency.
Sometimes infected ova show as cysts containing a dark fluid.
Bacteriological examination of these diseased ova shows that they
contain the causal germ.

Bearing in mind that the carriers of Pullorum disease appear in
sound health, it is obvious that some method whereby infected hens
may be detected and so eliminated from the breeding stock would be

of immense value.

Tt has been found that the blood serum of an infected fowl possesses
the power of causing the clumping or agglutination of the germs
(B. pullorum) where a suspension of the germs in saline is mixed
with the serum in certain proportions. This test, known as the
agglutination test, has been applied to many th ds of blood samples
at the Veterinary Research Imstitute during the past few years, with
the result that a number of poultry-farmers have been able to eliminate
infected hens from their breeding stock, and consequently to reduce
their chicken mortality to a mimimum. It is no exaggeration to say
that several poultry-men would have been forced to relinquish their
business but for the use of this test.
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The blood samples for the test are taken by making an incision with
a sharp clean knife or scalpel in the wing vein at the point where it
passes over the elbow joint. A small incision made in the direction
of the length of the vein, rather than across it, is preferable. The
blood is allowed to flow into small, clean, dry tub&.s which may be
obtained from the Institute. Im.medint.ely the samp]es are taken, they
should be corked, and forwarded at once to the laboratory by the maost
direct route. If practicable, it is advisable, when undertaking the
collection of blood samples for the first time, to seek the assistance and
adviee of the Poultry Department.

ConrtroL oF Purrorum DiIsEsse.

The control of Pullorum disease, as with every contagious disease,
can be assured only by the definite co-operation between those engaged
in the industry and the Government Department which administers the
Stock Diseases Act.

An important step, and one which would have a marked effect,
would be the certification of flocks proved free from Pullorum disease.
Poultry-breeders should be given the opportunity of having their
breeding stock tested under departmental auspices, and those flocks
proved free from the disease should be ““accredited” by the Depart-
ment. Of course, certain fundamental principles would need to be
observed with regard to the introduction of fresh stock to an aceredited
flock. The conditions governing the establishment and maintenance of
an accredited flock would be determined by the Department.

In this way, purchasers of eggs for hatching, or of day-old chickens,
by dealing with accredited farms, would be safeguarded, as the posses-
sion of a Government certificate by a poultry-farmer would imply a
freedom of his stock from Pullorum disease.

Summary.

1. Pullorum disease is a contagious disease of poultry, cansed by
a micro-organism or germ, the Bacterium pullorum.

2. The disease is wusually accompanied by a high mortality.
Recovered female chickens frequently retain the infection in their
ovaries, and become “carriers.”

3. The acute form among young chickens generally starts in the
incubator through the hatching of infected eggs laid by a carrier hen.

4. Deaths occurring among newly-hatched chickens, with an
increase in the rate of mortality from the fourth to the tenth day,
should arouse the suspicion of the owner. In such ecases, a definite
diagnosis should be sought. For this purpose, preferably live chickens
should be submitted to a laboratory for examination.

5. When a diagnosis of Pullorum disease has been confirmed, all
aick chickens should be destroyed, and all carcasses burnt.

6. Chickens in contact with diseased birds should be isolated
immediately, and if reared, they should never be used for breeding.

7. Chicken houses, incubators, brooders, &c., in which the disease
has occurred should be thoroughly and efficiently disinfected before
being unsed n
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8. In flocks where the disease has occurred, the breeding stock should
be tested, and the reactors to the test eliminated before the next
breeding season. Eggs from non-reacting hens only should be nsed for
hatching. All reactors should be 150]3?.95 and used for table purposes.

9. The disease is very contagious. The germs causing the disease
are present in large numbers on the bodies ofe diseased chickens, in the
droppings, and in the litter of ineubators, brooder-houses, &c. Extreme
care should therefore be taken to thoroughly wash and disinfect the
hands, boots, overalls, &c., after handling infected material.

At the Veterinary Research Institute, it has been found possible to
examine a limited number of blood samples each year for the presence
of Pullorum disease. It is hoped that this service will be available
during the current year, but poultry-keepers are reminded that, under
the existing conditions at the Institute, the number of tests which ean
be dealt with is strictly limited.

A charge of £1 10s. for each 100 tests is made. The collecting
tubes will be supplied by the laboratory om application. Poultry-
keepers who desire to have birds tested should communicate with the
Director, Veterinary Research Institute, Story-street, Parkville.

Coccidiosis.

Coceidiosis is primarily a disease of the intestinal traet, although
in chickens the liver may occasionally be affected, and geese sometimes
chow signs of the disease in the kidneys. The disease has also been
fcund in ducks, turkeys, and pigeons. From a practical point of view,
however, Coceidiosis is most important when it occurs among chickens.

The majority of the minute microscopic organisms associated with
the causation of infectious disease belong to two main classes, namely,
the bacteria and the protozoa. The bacteria represent the lowliest
forms of plant life; the protozoa, on the other hand, are generally
regarded as the lowest forms of animal life. Mieroscopic in size, they
have bodies consisting of a single cell, and they frequently exhibit a
complicated life cycle, or process of reproduction. To the group of
protozoa belong the Coccidia, which cause the disease known as
Coccidiosis.

SUSCEPTIBILITY.

All birds, whether wild or domesticated, may contract Coccidiosis
if esposed to infeetion. As with many other diseases, the ravages of
Coccidiosis become more serious when it appears among birds kept in
confinement. Geese, turkeys, and ducks on free range are rarely affected
in large numbers, although an oceasional isolated case may oceur from
time to time. When Coccidiosis makes its appearance among birds
kept in close confinement, the result is generally very serious, and the

frequently assumes tic proportions.

Ace IxcmEscE.

Coccidiosis is most serious when it occurs among young birds
Growing chickens are particularly susceptible to infection, but as
maturity is approached, a considerable degree of natural resistance is
manifested.
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It is only when adult birds become grossly infected, or their
resistance weakened through some other cause, that they suffer from
Coccidiosis. In fact, mature fowls may frequently be found harbour
ing coccidia in their alimentary canal without showing any ill effects.
Such birds, however, may provide the infective material for a serious
outbreak among chickens kept on the same property.

Tar Parastre axp s Live Hisrory.

When viewed under the miscroscope, the coccidia, in the state of
development occurring in the droppings of infeeted birds, are found
to be minute bodies, with an ovoid or round shape, and possessing a
thick double shell. These egg-like structures are known as Odcysts,
which contain within their shell four small structures known as
sporozoites. The Odeysts possess a marked degree of resistance to
adverse conditions,

Coccidiosis is spread by healthy birds taking in these 'Odeysts with
their food and water; that is, infected droppings with which fowl-runs
have been contaminated are the means by which the disease is spread
from bird to bird.

‘When the Odcysts reach the intestinal tract, the sporozoites which
they contain are liberated; the liberated sporozoites then penetrate and
destroy the cells lining the mucous membrane of the gut. Each
sporazoite entering a cell begins to multiply rapidly, and the progeny
invade further cells so that, in an intense infestation, the destruction
of the lining of the bowel becomes extensive. After a certain time,
the quick division ceases, and the young coccidia become differentiated
into male and female forms; the females are fertilized by the males,
and the result of this sexnal conjugation is the produetion of Odcysts.
The Odeysts are cast off from the intestinal lining, are voided with
the droppings, and the life history proceeds again in the birds swallowing
the Odeysts.

Syuproms.

Chickens infected with Coccidiosis may present signs of infection
from the tenth day onwards, although, as a general rule, the disease
appears after the fourth week. The course is more rapid in veg young
chickens, with usnally a high mortality. The main symptom shown is
diarrhoea, with the passage of whitish fluid droppings, which may be
streaked with blood. Infected birds become weakened and dejected,
with drooping wings and ruffled feathers; the appetite is generally
seriously impaired, or may be absent. Death takes place in a-day or
two after the appearance of symptoms, although older chickens may
live for several days to a week or more before death ensues.

In grown fowls, the disease is usually more chronie, with the
development of a progressive emaciation and anaemia. The appetite
may remain normal, but in the intervals between regular feeding, they
show no inclination to scratch for food. Affected birds may live for
three weeks after the first signs of the disease are noted. Death
frequently oceurs quite suddenly.

1
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Posr-morTEM FIxpivas.

The chief abnormality present consists of a distension of the blind
gut or caeca with blood-streaked semi-solid material. Frequently,
apart from an anaemic condition of the body, and a moderate distension
of the caeca, no typical naked-eye characteristies can be found. Tt is
necessary to stress the fact that it is generally impossible to make an
accurate diagnosis without a microscopic examination of the contents
or the lining membrane of the bowel. ~When very young chickens
are attacked, it is necessary to make a differentiation between Cocci-
diosis and Pullorum disease; this is possible only by laboratory investi-
gations.

Merrons oF TRANSMISSION.

The chief methods of extension of the disease may be tabulated as
follows :—

1. From apparently healthy but mildly infected birds. The
presence of birds harbouring coccidia in their bowel always con-
stitutes a menace to growing chickens. The infective Odeysts
present in the droppings may be carried on the boots and clothes
of the attendant from the adult birds to the brooder houses and
chicken runs,

2. Sparrows and other wild birds may carry the disease from
place to place, either mechanically or through their own infected
droppings.

3. Chickens may be reared in infected coops, or on ground
previously contaminated by infected birds, or they may be trans-
ported in crates soiled with infected material.

4. Tt is sometimes difficult to explain an outbreak of Coccidiosis
in very young chickens which have been hatched and reared in
new equipment. Such outbreaks may be due to using eggs for
hatching which have been laid by infected hens and soiled with
droppings containing the Odeysts of coccidia. When the chicken
emerges, it picks up the infective material by pecking at the egg
shell, becomes infected with Coccidiosis, and transmits the infection
to the other chickens. The appearance of Coccidiosis as early as
the tenth day after hatching may be explained in this way.

CoNTROL.

Up to the present time, no effective medicinal treatment for Cocei:
diosis has been elaborated. The use of erude Catechu in the proportion
of one-third of a teaspoonful to each gallon of drinking water has
been recommended for a long time, mainly with the object of prevent-
ing the disease gaining a hold, but it is extremely doubtful if this drug
hag any value. A mash containing 40 per cent. of dried skim milk has
been used as a preventive agent, apparently with some degree of success.
Fiom every practical point of view, however, prevention of the spread
of the disease is the only sound method of contrel. Once the diagnosis
of Coccidiosis is established, all sick birds should be destroyed and their
carcasses, together with those of birds dying from the disease, burnt.
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Birds not showing symptoms, but in contact with diseased birds, should
be immediately and satisfactorily isolated, and every care taken to
prevent the distribution of infected droppings to other parts of the
farm. The ideal procedure would be for one person to undertake the
feeding and general management of the isolated stock, and to have
nothing to do with the remainder of the poultry farm. Where this
is impracticable, the isolated stock should be attended to last, and
whoever undertakes this work should at its conclusion make sure that his
hards, boots, &ec., are carefully disinfected. All droppings should be
removed well away from the precinets of the farm, where they should
be burnt. The cleansing and disinfection of the houses should be
thorough. In cases where the floors of the pens, houses, &c., are
corcrete, brick, or other non-iuflammable material, the most efficient
disinfection can be accomplished with a painter’s blow-lamp. Failing
this, the use of some well-known chemical disinfectant in the strength
advised by the makers is recommended. Runs to which diseased birds
hrve aecess are highly dangerous, and should be abandoned for at least
a year. Where this is impossible, the soil should be treated witk
ground quicklime, and ploughed or dug under.

Poultry farmers should always seek the co-operation of the poultry
experts of the Department of Agriculture in attempting any system
of disease control.

Chicken Pox.

Chicken pox is one of the greatest causes of loss and trouble to the
poultryman in Victoria. A great number of outbreaks have come under
the notice of the Department.

The disease has the general symptoms of roup, but is distinguished
from it by the eruption of pox nodules on the head and by the presence
in the mouth, throat, and eyes of tough, cheesy patches, which are
firmly attached to the tissues beneath them. The eruptions appear in
round and irregular-shaped nodules varying in size from a pin’s head
to a pea, principally on the beak and on the nostrils, also on the comb,
wattles and ear-lobes. Owing to the number of nodules and the exten-
sion of inflammation, large patches of skin become thickened and
covered with hard, dry crusts, closing the nasal openings and eyelids,
and making it difficult for the bird to open its beak, or to see. Very
often the inflammation extends from the nostrils, and penetrates to

the air tubes and lungs.

Some fowls in a flock are resistant, and if attacked by the disease,
will, after a few days’ illness, rapidly recover; others remain weak and
thin in flesh, and may have more or less catarrh.

As the disease is highly confagious, the houses, feed troughs, and
drinking vessels should be kept disinfected during an outbreak, and
for at east a fortmight after.

B
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In America, chicken pox vaccine is used for the prevention of the
disease, but reports vary as to its effectiveness. In some cases it
appears to prevent or lessen the severity of the omtbreaks, while in
others no benefit seems to be derived from its use.

Experience gained at the State Research Farm, Werribee, indicates
that outbreaks of chicken pox can be greatly lessemed, if not pre-
vented, by taking a few simple precautions.

Flocks at the Research Farm are given regular doses of Epsom salta
und sulpour n their mash from January to April. The houses are
frequently cleaned and sprayed with a good disinfectant. Roosts
and nest-boxes are regularly examined for mites, as it is quite
possible that these insects spread infection by inoculation from sick
to healthy birds. At Werribee, roosts, &ec., are painted with sheep-
dip; tar oil is used at Burnley; both are effective remedies. Houses
are sprayed with chloride of lime—4 to 6 oz to the gallon of water.
When giving Epsom salts it is best to dissolve the salts in the liquor
in which the mash is to be mixed, thereby-getting an even distribution.
When using sulphur, it should be thoroughly mixed with the bran before
wetting. The amount used at the Research Farm is 1 1b. of Epsom
salts to every 300 birds. The custom is to give this dose on Monday
morning; 13 1b. of sulphur to every 300 birds is given on Thursday
morning.

If chicken pox appears amongst a flock, all birds showing signs
of the disease should be isolated. Salts and sulphur should be given
in the manner suggested above, but at the rate of 1 Ib, of each to every
200 birds. The sores should be washed in water made claret colour
with permanganate of potash, and, when they are thoroughly dry,
painted with iodine.

If poultrymen will adopt this treatment, combined with strict clean-
liness, and feed to their birds liberal quantities of green stuff during the
early months of the year, they will be saved a great amount of worry
and inconvenience, and a considerable loss of eggs will be avoided.

Wattle Disease.

A common poultry trouble in certain parts of Vietoria, particularly
in the warm northern districts, is what is known as Wattle Disease.
Briefly, the signs and symptoms of the disease are—Following
some injury to the wattle—the smallest is sufficient in infected
yards—the wattle becomes inflamed and swells. During the next
few days the swelling increases, and on examination a hard mass
can often be felt. In other cases the whole of the wattle is
hard, swollen, and congested. TIf no treatment be adopted, the skin
may break down and the wattle discharge. This goes' on for a eon-
siderable period with little diminution in the size of the wattle. Later,
in bad cases, the whole of the wattle interior may shell out as a dead
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mass, and the organ will shrivel up. However, it has been found that
the germ still lives in the wattle, and therefore such birds are dangerous
as carriers of the disease. In other types the swelling may extend up
under the throat, often resulting in death, due to interference with the
air passages. In such cases the eye is always involved.

The White Leghorn—pullets and cockerels—is the breed usually
attached, whereas Australorps are relatively free. The more
pendulnug wattles of the White Leghorns render them more liable to
infection from dirt. The disease has been shown to be due to the
same germ that causes the dreaded fowl cholera. When the germ gets
in through the skin, however, it appears to have lost much of its ability
to cause the cholera of the type that kills so rapidly, and seems to show
local effects only. In only rare cases does the infected bird show

*  Early Onset of the Disease—Wattle Swollen and Congested.

blood poisoning.  Yet the germ exhibits many of the characteristics
of fowl cholers, for experiments have proved that it is capable of
causing the death of a rabbit 24 hours after injection under the skin.

CoxTroL.

Should this disease be seen for the first time in the yard, the best
plan is to destroy and burn all affected birds. Any brought in from
outside should be kept in quarantine for a few days in order that the
wattle may be examined.

In a yard where the disease is common, it must be recognized that the
ground, is_infected, and the source is the discharge from infected
wattles. Disinfection is best done by burning all litter. The buildings,
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&e., should be sprayed with chloride of lime, and, if possible, the yard:
should be top-dressed with lime, plonghed and sown down to greenstuff
For enclosed birds conerete floors in the pen are of great benefit in the
control of this disease.

‘White Leghorn with one Wattle removed as a result of Wattle Disease, and now
showing the chronic form in the remaining Wattle.
(Note the distortion and thickening. Such chronic cases are carriers.)

The only practicable treatment that can be adopted with infected
birds is the removal of the wattle. This is simply done with a shary
knife or a pair of scissors. The wound heals in a very short time
Qcecasionally there is profuse bleeding when a blood-vessel near the
base of the wattle is cut, but there is rarely any danger from this
All instruments should be sterilized in a Iysol solution, and the wattle:
should be burnt.

Newcastle Disease.

Neweastle disease, which made its first appearance in Vietoria i1
1930, is caused by an organism so minute that it eannot be seen ever
under a high power microscope. The first symptom noted is that th
bird becomes sleepy and stands by itself. The tail droops, and ever)
now and again the bird will shiver or make a convulsive moyement
If grain is offered, the bird will pick at it in an unconcerned way. Th
vespirations are inereased, and there is a watery, yellowish-white, fou
smelling diarrhoea. As a rule, the erop is distended with a sour
smelling, greyish-hrown fluid.

In the majority of natural cases theve is a thick mucous discharg
from the nostrils, and in the month a varying amount of frothy exudat
which oceasionally hangs in threads from the end of the beak. Th
comb and wattles hecome dark in colour. The most characteristi

12457.—8
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&\m]rt()m noticed 1s in eonnexion with the rwpnmmn There is a long,
gasping inhalation through a half-opened beak. Death usually oceurs
between the third and sixth day after symptoms develop. Oceasional
irds may die without showing any symptoms. A few may live much

;, and some may even rvecover. These birds, however, become par-
Iy ]mx lysed as the disease pmgnw , and those which continue to
live remain paralysed in one or both legs, or have their necks distorted,
and are quite useless for practical purposes.

As with most diseases of this nature, the post-mortem lesions are not
constaut. As a rule, however, the skin and museles will be found to be
slightly darker than normal. In the fat around the gizzard, a number

Early Stage of the Disease.

of dark-red blotches or spots, due to haemorrhage, are noticed. The
small bowel immediately behind the anm'd shows haemorrhagic
blotehes. The lining of the sac immediately in front of the gizzard—the
proventriculus—is found to be haemorrhagic. ~The sac around the
heart sometimes has an excess of fluid. The contents of the bowels
frequently cousist of liquid only, and are grey in colour.

The droppings, the discharge from the mouth and nose, the blood,
and every portion of the body of the bird are infectious; and, therefore.
the disease may be spread b\r feeding birds on hotel offal which may
contain uncooked portions of affected hirds or bread scraps, leaves, or
peelings of vegetables which have been soiled by the hands of persons
who have stuffed and trussed birds for cooking, or shells of eggs which
have been soiled on an infected farm. Tt may also be spread by fowls
which come in contact with infected birds in markets, or which are
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placed in crates or coops which have been oceupied by infected birds,
or soiled by their droppings. Tt may ulso be carried from one pen to
another or from one farm to another by persous whose hoots have
become soiled with the droppings of infected birds.

Precavrions Recomaesnen,

Owners of poultry should take the following precautions:—

1. If any birds show symptoms resembling those mentioned, notify
the Chief Veterinary Inspector immediately, when an officer will visit
and advise as to the procedure to he adopted.

2. Do not visit infected farms out of euriosity. If such a visit is
unavoidable, clean and disinfeet boots und any portion of clothing
which may have become soiled, by washing with u 5 per cent. solution
-of lysol before entering your own or another poultry farm.

3. Do not feed raw refuse from shops or lhotels or restaurants to
birds. Always cook the material before feeding.

4. Do not feed egg shells from any source to poultry.

5. Arrange poultry pens in such a manner that it is not neeessary to
«enter them for the collection of eggs or the supply of food.

6. Have separate drinking ntensiles for each pen.  Avoid a cons
tinuous trongh, which may carry the disease from pen to pen.

7. An impervious partition about 2 or 3 feet high between pens will
Thelp to check the spread of the disease from pen to pen.

Catarrh.

Catarrh is an inflammation of the nasal passages, and is a very
common ailment amongst poultry. It is noticed that late-hatched
chickens and weak and poorly nourished birds are more subject to
attack than early-hatched, strong, vigorous birds.  Badly-ventilated
houses and exposure to the weather are nsually the cause of an outhreak.

If prompt measures are not taken it will often develop into roup.

Generally the first signs are diminishing appetite, growing diffienlty
in breathing, and a watery discharge from the nostrils.

Birds should be put into a well-ventilated house free from draught,
given a good tonic, such as Merval, and fed on nourishing food ; mince
raw onions will be found a great help. In severe cases the mostrils
should be well washed with water made wine colour with permanganate
of potash. A good plan is to immerse the bird's head in it three or
four times, holding the head under for a few seconds at a time. This
thoroughly disinfects all the passages of the mouth and nostrils.

Bronchitis.

This complaint sometimes follows catarrh, being an extension of
inflammation to the mucous membrane of the bronchial tubes. The
distinguishing characteristic is rapid breathing, with a slight rattling
‘noise.
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Roup.

In Victoria roup is a quarauntinable disease. The symptoms in the early
stages are somewhat similar to those of catarrh, accompanied by fever
and general lassitude, In a few days there is a swelling of the face, with
cheesy matter round the eyes, and a very offensive breath, which is a
feature of this complaint. The course of the disease—unless the issue ie
almost immediately fatal—is usually somewhat prolonged. Immediate
isolation is necessary in the case of affected birds, and it is generally
better to destroy them and burn the carcass than to attempt to effect a
cure.  Where, however, this is attempted, it is desirable to place the
bird in clean quarters free from draught, feed it on soft food, and
administer a tonic.

Aspergillosis (Mycosis of the Air Passages).

The first symptoms nsually are loss of appetite, followed by abnormal
thirst. Next comes rise in temperature and heavy breathing, accom-
panied by a rattling sound, due to the vibration of the mucus in the
irachea. Diarrhea follows with subsequent emaciation, and death gene-
rally occurs in from one to six weeks. This disease is frequently
mistaken for tuberculosis. It is, however, caused by aspergillus mould
growing in the mucous membrane of the air passage. These moulds are
inhaled or swallowed with the food from dead organic matter, such as
straw, &e. To avoid risk of infection, well-ventilated houses shouid
be used, mouldy litter should be avoided, and eare taken that no mouldy
grain is fed to the birds.

Tuberculosis.

This complaint is fortunately not so prevalent as might be expectea,
and is rarely found in young stock. The prineipal external symptoms
are incressing emaciation, general debility, and diarrhea. Any attemp:
at cure is hapeless.

Pneumonia.

The symptoms are abnormal thirst, lack of appetite, and constipation.
with rapid and laboured breathing. The progress is very rapid, on
gccount of the extreme feverishne This disease is eured only rarely,
and the attention involved in nursing affected birds is considerable.

Fowl Cholera,

Fowl cholera, according to Dr. Pearl, is a virulent, usually fatal, and
highly infectious disease. It is entirely distinet from the ordinary forms
of enteritis.

The earliest indication of this ailment is a yellow coloration of the
urates, or that part of the excrement which is excreted by the kidneys.
This is normally pure white, though at times tinted with yellow as a
vesult of disorders other than cholera.  Gemerally the diarrhea is
a prominent symptom. Soon after the first symptoms appear the
bird separates itself from the flock, the feathers become ruffled, the
wings droop, and the head is drawn down towards the body. Weak-
ness develops, and heavy drowsiness sets in. The crop is nearly always
distended with food, and apparently paralyzed. Usually there is intense
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thirst. Death generally occurs within a few hours to several days. The
majority of the flock may be lost in a few days, or a few at a time for
several weeks. Infection is generally due to the food or drinking water
becoming contaminated with the exerement of sick birds; the eating of
the bodies of dead infected birds may also cause infection, or it may
result from inhalation of the germs or dust suspended in the air.

Treatment.—There is really no certain cure, and dead birds should
be thoroughly destroyed by fire. All the litter and droppings should be
scraped up and burnt, and the houses, &e., thoroughly sprayed with
strong disinfectant. v

Crop-Bound—Impaction of the Crop.

This is generally due to some obstruction of the passage from the crop
to the stomach. TFeathers, fibrons matter, or straw may be responsible.
The first treatment is to administer salad oil, and the mass that has
formed in the crop should be kneaded up. Failing this, a cut should
be made about an inch long, and the contents of the crop removed.
The erop may then be rinsed ont with a weak solution of permanganate
of potash. In sewing up, the inner skin of the crop should be sewn up
separately before any attempt is made to sew up the outer skin. This
is an extremely simple little operation.

Egg-Bound.

Where a bird has any difficulty in passing an egg, castor oil should
be administered at once. Should this prove ineffective, a few drops
of tincture of iodine shonld be added to boiling water in a jug, and over
this the vent should be steamed. If by any chance the egg should become
broken in the oviduet, the utmost care must be exercised to remove all
of the shell, as otherwise hroken pieces may cause considerable damage
to the wall of the oviduet.

Vent Gleet (Cloacitis).

This offensive complaint is generally transmitted through the male
bird. Salmon remarks that the first symptom observed is the frequent
passage of excrement voided in small quantities almost as rapidly as it
reaches the cloaca, which becomes tender aud irritable, giving the bird
the sensation of fullness, and producing spasmodic contractions. In
the early stages the mucous membrane is red, dry, swollen, and hot,
and this is followed in a day or two by a discharge which is at first thin
and watery, but soon becomes white, purulent, and offensive. This
discharge eollects upon the skin and feathers about the vent, obstructs
the passage, and irritates the parts with which it comes in contact. The
soiled skin becomes red and inflamed, and uleers may be started. Owing
to the nature of this trouble, it is generally preferable to destroy affected

birds at once.

This is due to an abscess in the ball of the foot, which may have
been caused by too high perches, very narrow perches, or wounds caused
by sharp substances, such as a nail, broken edge.of glass or crockery, &e.

The treatment consists in opening up the foot and squeezing out the
core. The wound should then be bathed with mild antiseptic, and the
region of the wound painted with tineture of iodine. A piece of clean
rag should be tied over the wound for a few days to keep the dirt ont.
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Apoplexy (Hamorrhage of the Brain).

Generally the affected bird drops dead or paralyzed without any
previous signs of illness, and a post-mortem examination shows clotted
blood on the hrain. The death is caused by the rupture of a blood-
vessel and the consequent pressure on the brain, due to the blood which
escapes. The cause of the rupture may be an unhealthy condition of
the walls of the brain blood vessels.  Preventive treatment should con-
sist of inereased supply of green food, with less stimulating foods.

Heat Prostration.

In Vietoria great loss in poultry has been experienced from heat
prostration. It is caused prineipally by housing birds in corrugated
iron-roofed houses without sufficient ventilation, and also by not pro-
viding sufficient shade in runs or yards. Another cause is the over-
crowding of birds in crates. It is very common in birds sent to the
cgg-laying competition in badly constr ueted coops.

Good layers, which are always heavy feeders, are usually the first
to become affected.

Prevention—All poultry-houses should have a ventilator space of
4 to 6 inches, provided close to and the full length of the roof. This
allows a current of air to be always passing through close to the roof,
keeping it cool on the hottest day.

Shade should be provided in the yards either by growing trees or by
frames covered by hessian. Keeping the dust baths well sprinkled with
water is also a great help to the birds,

Treatment.—As soon as possible the heads of affected birds should be
held under cool running water for a few moments, and a little water
should be sprinkled under the wings. They should then be placed in a
shady place where a current of air ean play round them. They must be
kept perfectly quiet, and when revived placed in a pen away from the
flock and fed on easily digested nourishing food for a few days.

POULTRY PARASITES.
External and Internal Parasites.

Domestic poultry is frequently infested with parasites belonging to
different species, such as lice, mites, ticks and worms, which by their
icreasing numbers and by the effects of irritation cause consider-
able discomfort to their unfortunate hosts. Chickens so affected mature
slowly and become liable to many ailments.

Laying hens grow thin, their egg production is reduced comsider-
ably, and the flesh of table birds becomes poor in quality. There is also
every possibility of the parasites carrying and distributing disease-

ination of the birds themselves and alse
of the sheds for vermin is too often neglected, and the cause of the
anhealthy condition of fowls often is not ascm'tamed until after con-
siderable loss has occurred. Prevention is always better than cure, and
_ constant attention and cleanliness are the only means of keeping vermin
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in check. Houses should be regularly sprayed with kerosene emulsion,
carbolic solution, chloride of lime, or any other good disinfectant. and
nests, perches, &e., frequently examined and treated.

Red Mite. (Magmfied 38 times )
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Some general details are given below regarding those specimen:
more generally met with in domestic poultry. They are separated into
divisions as follows:—

Animulin

Kisenom—
I

|
BravcH— Arthropoda. Vermes.
!
|
Crass— Insects. Mites and Ticks Worms,
Lice. Red Mite. Round Worms
Fleas. Scaly Leg Mite. Gape Worms.
Depluming Scubies.

Poultry Tick
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Lice (MALLOPHAGA).

Unlike the red mite and tick, lice live permanently on their hosts
Occasionally they may be seen on the roosts and in the nest boxes, but
if they do mot return to the bird they will die in a couple of days
for want of nourishment and warmth. They have mouth-parts adapted
for biting and chewing the surface of the skin or feathers and do not
suck blood like the mites and ticks. Sometimes they may be found
to contain blood, but this is a mere chance, the blood having been
obtained from a young feather or by biting a tender part of the skin.

Lice do not go through a complete change of form like a butterfly
or moth. Eggs are laid on the feathers of any poultry, and in from
seven to ten days the young emerge. They are similar in appearance

Shank and Foot of Fowl affected with Healthy Shank and Foot of Fowl.
Scaly-leg Mite.

to the adult, but very small. The period required for full developmfznt
from the time the egg is laid is from sixteen to twenty days. Breathing
takes place through spiracles or small holes in the body of the insect
and not through the mouth.  TUnder the microscope respiratory or
breathing tubes can be seen connected to these holes all through the
badv

There are about twenty different species of lice found on domesticated
poultry, and with the exception of the head louse, all can be treated
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in the same way. But it should always be remembered that prevention
is better than cure. A dust-bath must be provided for the birds. A
portion of the shed or yard should be boarded up for about a foot
and supplied with fine dust. Wood ashes and sand will keep the dust-
bath loose; the addition of flowers of sulphur is often recommended.
Individual birds that are badly infested may be dusted with a good
insect powder. The head-louse of chickens and fowls causes a great deal
of tronble at times. Te best treatment for this is to give any affected
bird a dressing of vaseline, or any other heavy non-irritating oil.

FLEas.

Amongst these pests, the ‘* Stickfast '’ flea is the most troublesome;
fortunately it has not yet been recorded in Victoria, though in Western
Australia it has proved a source of worry to the poultry keeper. In
addition to poultry, it attacks wild birds, cats, dogs, and horses. Its
effect on chickens is very severe, and mortality as high as 85 per cent.
has been reported in some countries.  The importation of poultry to
Viectoria from Western Australia is restricted on account of this pest.

‘* Stickfast '’ fleas are blood-sucking insects, and they attach them.
selves in considerable numbers to the comb, wattles, and lobes, and
around the eyes, hence the name ‘‘ Stickfast.”” During its life this
1usect undergoes a complete change of form. The adult fleas sometimes
lay their eggs on the ground, or they may lay them whilst on the
bird, but the eggs are not glued to the feathers in the same way as
the eggs of the louse. Small grubs hatch from the eggs and feed on
the organic matter in the soil, and when they grow to maturity burrow
from 3 to 6 inches into the ground to spin their cococns. Finally,
from this chrysalis stage the full-grown insect emerges. The period
necessary for its full development varies, according to weather condi-
tions, from four to six weeks. Some of these insects will live as long as
twelve months.

To eradicate these fleas it would be necessary to clean ount the houses
and yards well and spray the ground so as to destroy the grubs and
eges.  The best remedy is to apply non-irritants sueh as castor oil
or vaseline direct to the fleas on the birds; care heing taken to
see that the insects are well covered with the preparation so as to stop
up their breathing spiracles.  Buyers ghould be careful when buying
poultry that they do not purchase from infected yards, and as a
further precantion all birds shonld be earvefully examined before heing
liberated.

Rep MiTe,

This is a very common poultry pest. When full grown, it is about
one-sixteenth of an inch long; it can be very easily distinguished from
the louse. The head, thorax, and abdomen are fused into ome piece.
Tu the adult stage the red mite has four pairs of legs. The mouth-
parts are adapted for piercing and sucking, and the inscect’s only food
is the blood of the bird. These mites attack the birds at night and
remain during the day-time in cracks and crevices of the perches, nests,
and houses. They cause the birds considerable irritation ard consequent
loss of sleep. The.red mites lay their eggs in their hiding places, and
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these hatch out in from five to seven days. Although not hard to kill,
great diffienlty is often experienced in getting at the mites’ hiding places,
consequently sheds and perches should be as free from cracks as pos-
sible. Spraying should be well done with a good penetrating fine mist
spray; chloride of lime, from 6 to 8§ oz. to the gallon, or any other good
disinfectant, is suitable for the purpose. Th is nothing better than
sheep dip or tar-oil for painting the roosts, and at intervals the joinings
of the uprights and perches should be painted with some strong disin-
fectant.

Scary-LEG MITE.

These are very small mites, each measuring about 1-100th of an
inch long. They live and will multiply rapidly under the scales of the
legs and feet of bird They burrow under the scales and cast out the
debris; rough crusts are formed and gradually the feet present a de-
formed appearance which, if neglected, will ultimately cause lameness
The mites are readily transferred from one bird to another, and prompt
treatment is imperative. The crusts may be softened by soaking in
warm soapy water, and the dirt removed by scrubbing with a nail
brush, care being taken that bleeding does not occur.  An ointment
consisting of sulphur and fat, kerosene and fat, or carbolized vaseline
should then be applied, and the treatment repeated in a week's time
This should effect a gradual cure

DEPLUMING SCABIES.

Sometimes the feathers will fall off the breast and other parts ot
domestic birds. This is very often caused by a mite smaller than the
scaly-leg mite, measuring about 1-150th of an inch long. Affected birds
should be isolated and given a dressing of sulphur ointment around the
affected parts and also a little distance inwards from the bare part,
where the feathers are.

Rouxp Worms.

Round worms are hard to eradicate, and prevention should be
aimed at. More than ordinary care must he taken to clean up the
excreta of the birds. The eggs are laid in the gizzard and intestines,

Round Worms Protruding from the Intestine of a Fowl.
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and some of them pass out of the bird to the ground. Other birds pick
up the eggs and become infested. The ground should be sprayed with
« solution of chloride of lime, from 4 to 6 ozs. to the gallon of water.
Feed onions in the mash to the amount of three-quarters of an ounce
to the adult fowl three times a week; give the chickens as much raw
onion with the green food as they will eat. Give Epsom salts to the
zdult birds at the rate of a 1-oz. packet to twelve birds, and te
chickens at the rate of about 1 oz. to twenty birds, varying the quantity
according to their age: carry this out on two occasions at an interval
of three days.

In the case of heavy infestation by ronnd worms it is advisable to
obtain further instruetions from the Chief Poultry Expert. Indeed
this applies to all cases of worm infestation.

Gare Worns.
The gape worm, or as it is sometimes called, a Y or forked worm.
is from about one-half to ome inch in length. It attaches itself to
the mucous membrane of the wind-pipe of the bird and sucks blood.

Gape Worms. (Magnified.)
Wind-pipe pinned open, showing worms attached.



Poultry Parasites. 173

The bird is noticed to open its mouth frequently and gasp for air. But,
once again, it must be emphasized that prevention is better than cure.
Treatment similar to that for round worms will help to remove the
cause.

Tick.

Pouitry tick is a serious and troublesome pest in some of the warmer
paris of the State. In colder districts it does not thrive so well. A
knowledge of its life history and habits is essential for those poultry
farmers whose birds have become infested, in order that steps may be
taken to stamp it out. Such knowledge is equally necessary for those
whose birds are free of the pest, in order thai this immunity may con-
tinue,

EeeP ! S e i =Lt
Ticks at various stages of growth, and Eggs.
Magnified approximately three times.

Ticks, in various stages of growth, together with their eggs, may be
found concealed in the cracks and crevices of houses and perches. The
eggs are of a brownish colour, and are about one-fortieth of an inch or
slightly less in diameter. The newly-hatched ticks measure about one-
thirty-second of an inch long; the older ones vary in length up to about
one-third of an inch. They are oval in shape, flattened, with thin
edges, and are covered on the upper surface with small pits of differing
sizes, Their colour varies from brownish to grey-black. They are with-
out eyes. Breathing takes place through breathing apertures dis-
tributed throughout the body. ‘

The eggs hatch out in from three to four weeks from the time they
are laid. The newly hatched ticks crawl on to the birds, and remain
attached to the skin for a few days. They may be seen in small
clusters, seemingly blue-black in colour, with their mouth parts inserted
into the skin on various parts of the body. The young ticks will usually
remain on a bird's body for five days or so. During this time they
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will get enough nourishment to sustain them for a period, and they then
seek hiding places in the perches and walls.

Young Tick (shortly after hatching) with three pairs of legs.
Magnified approximately 16 times.

of legs, but those newly hatched

s place in about a week after hateh-

ars behind the third pair. From

The ticks reach the adnlt

The adult ticks have four pa
have only threec pairs. A mounlt ta
ing, when the fourth pair of legs app
the time of hatching three moults take place.

A Dead Fowl on which the Young Tick may be seen in small
clusters on various parts of the body.
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stage in ‘about 30 days. The mature tick visits the birds at night, and
in from 20 to 45 minutes it hecomes fully engorged with blood, and
returns to the cracks and crevices of the houses and perches.

It is well known that poultry tick will remain alive for two years or
more without recourse to the fowl for food. Indeed, they have been
found alive in woodwork and fences after poultry have been away from
the premises for several years. It will therefore be seen that complete-
;ir;idluc;mon of the pest, once it has become established, is extremely

cult.

The effect on birds is very severe. The ticks not only cause them
great discomfort at night, and consequent loss of sleep, but they may
also introduce a harmful organism into the blood. This organism
multiplies very rapidly, and produces a complaint known as tick fever,
which often results in death, The general symptoms of this tick fever
are a rise in temperature, restlessness, blackness, and shrinkage of
comb, prostration, and paralysis.

MerrODS 0F STAMPING OUT THE PEST.

If infested houses are mot properly constructed, or are of
little value, it is better to burn them, and rebuild on new
ground. The ground where the old structure stood should
be saturated with a strong disinfectant. Tt is recommended
that houses in tick-infested areas be constructed of iron, with
the woodwork on the ountside, if possible. Angle or tee-iron
should, where practicable, be used in place of wood. TFor
economic reasons all houses should be built so that, in case of an out-
break, they can be readily dismantled. They should also be built away
from any other buildings or structures. Any wood used must be care-
fully selected, and should be as free from ecracks as possible. In any
circumstances, it should be coated with hot tar.

The perches, too, should be coated with tar, and they ought to be so
made that they can he easily dismantled. Tt is well to remove them
every now and again, for there is always the possibility of ticks finding
a hiding place between the perches and the walls of the house.

Perches can be suspended by wire from the roof, and metal cups,
filled with a liquid disinfectant. may be soldered to each wire to pre-
vent the tick from reaching the perches. These cups can also be fitted
to most types of perches,

Pepper trees with their loose bark have been known to harbour large
numbers of the pests. Ticks will travel along an infested fence to
new poultry house, and they and their eggs may at times be conveyed
from place to place by egg cases, crates, utensils, vehicles, wild birds, &

A thorough inspection of the poultry farm and plant should be fre-
quently carried out. Regular spraying with a good disinfectant, suck
as sheep dip, will help to prevent the tick from getting a start. But
once the pests have established themselves, it is almost hopeless to expect
to reach everv crevice where they and their eggs are concealed. If. dur-
ing the spraying process, only a few specimens are missed, it may not he
long before a heavy infestation occurs, for they multiply very rapidlv.
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The joints of the perches and crevices of the surrounding woodwork
should be regularly treated with sheep dip used at full strength. The
floors of the houses should be regularly and properly cleaned, and rub-
bish of all kind, both from inside and outside, must be burned.

If proper precautions are taken, it is quite possible, even in a tick-
mfested area, to establish a poultry farm which may be kept perma-
nently free from the pest.

The regulations under the Stock Diseases Act require that all out-
breaks of ticks be reported immediately to the Chief Veterinary Inspee-
tor, Department of Agriculture, Melbourne.

XVIIL—TURKEY REARING.

The rearing of turkeys for the table can be successfully carried on
in the northern areas of Victoria with less trouble and expense than is
generally supposed, and many womenfolk there are earning big sums
in this way. In the Goulburn Valley, for instance, large quantities

-

American Bronzewings.
(Mr. T. McCrum, Kyabram.)

of wheat, oats, and lucerne are grown, consequently there is a good food
supply., and climatic conditions are particularly favorable for this
branch of poultry farming.

The essentials for success are sound, healthy breeding stock, careful
feeding and management of the young birds and marketing at the right
time.

Pure American Bronzewing turkeys are the most satisfactory. The
breeding stock should consist of half-a-dozen hens from 14 to 16 Ibs.
weight, mated in their second season with a gobbler not less than twelve
months old, and from 24 to 82 Ibs. weight. Males of this weight are
more satisfactory than heavier birds of from 36 to 45 Ibs., as the latter
do not fertilize so well. and frequently injure the hens. Hens may at
times be so-badly torn that the wound has to be stitched.
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. Although it is comparatively easy to remove the spurs of the male
birds, it may be found more satisfactory to use boots.  Almost any
saddler will make them from a bit of green hide for a couple of shillings,
and if taken off at the end of the breeding season, cleaned, and given
a good dressing of neatsfoot oil, they will last two or three seasons,

The boot should be made the shape of the finger of a lady’s glove, of
a length equal to the bird's spur, with two small buckled straps to fasten
round the leg. If a wad of sole leather (u piece out of a saddler’s
punch) is put inside the end of the boot, it will prevent the spur from
wearing a hole in the end of it. Should the bird’s spurs be very sharp,
the points may be filed, and the life of the boots will thereby be pro-
longed. When filing the points, care should be taken not to make them
bleed.

The gobbler should be a bird of robust constitution, with good, wide
shoulders, long in the breast, and short in the leg. If such a bird is
mated with hens of the weight stated, tight and close in feather, offspring
of a suitable size to bring the best prices in the Melbourne market
should be prodmnred.

Where possible turkeys should be encouraged to roost in trees. It
is good for the birds to nse their wings, as it develops the muscle and
makes the breast thicker. Turkeys roosting in the open air breed strong,
healthy chicks, and the greater the range the stud birds have the stronger
the chickens will be.

Turkey hens always choose their own nests. The eggs should be
gathered daily, one being left in the nest. It is advisable to pencil the
date on the eggs, 0 as to make sure of leaving the new-laid one for the
nest egg. The eggs, when collected, shonld be kept in a cool place, and
turned every day. i

When the hen goes broody, a coop with a run attached should be
placed near the house in a sheltered position on a patch of grass or
lucerne. The nest should be made by putting 2 or 3 inches of eoil
mixed with a little lime in the bottom of the box, and a small depression
made about the depth of a soup plate by patting down the earth with
the hand; then a handful of pine needles or straw should be put in.
The earth must be spread fairly evenly over the whole box a little
higher at the edges than in the centre, and too much straw should nov
be placed in the nest, otherwise the eggs may roll out. The eggs should
be put in the nest, and the hen placed on them at dusk, and closed in for
about 22 hours; then the sitter may be given water and food corsisting
of either wheat, oats, or maize. After two or three days she may be
let out, and can usnally be relied upon to go back to the nest after
having had a dust bath and a green pick. Broken charcoal end grit
should always be kept near the sitting hens. Sixteen eggs are sufficient.
1f she has laid more, up to nine can be put under a domestic hen, which
should be set at the same time. A record of the date when the hen is
set should be kept by marking it on the coop, or*in such other way as is
most convenient. The chickens should all be given to the turkey mother,
as she will make a much better job of the rearing of them. About twe



178 Turkey Rearing.

days before the hatch is due, the hen should be gentiy lifted off and
given a dusting with a good insect powder, and then allowed to feed
By the time she goes back to the nest she will have got rid of any vermin
with which she may have been infested, and the chicks will get a fairly
clean start. Turkeys should always be handled very gently. For this
reason, womenfolk are more successful with them than men. When
the chicks arrive, they do not require food for at least 24 hours, but the
mother should be liberally fed on any whole grain, as she will probabl_v
not have taken any food during the last day or so of the hatching
Some powdered charcoal and coarse sand or fine grit should be placed
for the young ones to pick at. Their first feed should consist of chick
feed mixed with a little milk.  The drier the feed is mixed the better,
and it must not be sticky or sodden; only about three tablespoonfuls
should be mixed at a time; a dessertspoonful of milk is sufficient to take
up the flour in such a quantnv and prevent waste.  The first drink may
be milk. Tt is well to place the milk in a saucer, in which an old cup
has been inverted to prevent the chickens from standJng in it. Separated
milk will do. It would perhaps be well to mention that the more milk
voung turkeys get the finer will be the texture of flesh.

Ihe coop should be moved a few feet every day to give the chicks
fresh ground to run on; about the fourth day, the front of the coop
should be raised a few inches to allow them to run in and out. but the hen
should still be kept inside. At this age, a little finely-chopped green
lucerne or lettuce should be added to the mixture, then chopped onions
or shallots, and silver beet, milk thistles, or dandelion, will make a good
change.

.-& the age of one month, a mash made of bran, mixed with water
in which rabbits or liver have been boiled, and dried off with pollard
and chick mixture, may be given them. To this chaffed green lncerne
rape, or other green stuff should be added. To prepare this mash,
the bran should be placed in the trough and scalded with an equai
measure of the soup, a bag being placed over it to keep in the steam for
10 or 15 minutes. Then chick mixture and pollard, equal to about twice
the quantity of bran used, will be necessary to dry the feed off to a
mce erumbly mixture, The green stuff can be mixed with the feed
after the pollard.

Only as much as the birds are likely to pick up should be prepared.
Tt should be fed in troughs, or on a clean bag spread on the ground, so
that any foed not eaten may be taken away and not left to go sour.

The chicks should be fed five or six times a day for the first three
weeks.,  During this time, a little eracked grain may be fed to them
at night. When thay are a bit clder, three or four feeds a day wili
suffice. At the end of six weeks, whole wheat and oats may be given.
Cracked maize is also beneficial.

The changing of the feed should be done gradually: many a pro-
mising brood has been lost through neglect of this precaution.

Young turkeys should not be let out of their shed till the dew is
off the grass, since allowing them to run in damp grass and get wet
across the back often proves fatal.

They should be examined frequently for vermin, especially about
the head. If any are found, a good plan is to get a small oatmeal bag,
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put therein some good insect powder, place the young bird in the bag,
and shake gently. This operation takes only a few seconds, and well
repays the trouble.

. The growth of the flight feathers of turkeys is very rapid. This
is, no doubt, a provision of nature to aid the young turkeys in flecing
from their enemies, as when frightened they use these feathers at a
great rate to increase their speed. If the six flight feathers of each
wing be removed, the chickens will develop more quickly.

In performing the operation, great care has to be used not to injure
the wing, but if the chicken be placed in the palm of the hand, ana
the wing held firmly between the finger and thumb, the feathers can be
easily pulled out without any injury.

When the young birds are ten or twelve weeks old, a trestle frame
should be made abont 2 feet from the ground for them, on which they
may learn to perch. The perches should not be less than 2 inches
wide, and if placed near a tree the birds will soon learn to get into
its branches, From this time on they should always have a full feed of
grain at night.

Three weeks before marketing they may be fed on grain which
has been soaked in milk for from sixteen to twenty-four hours, Some
people prefer to give them boiled wheat or barley, but I think the former
the better feea,

Many make the mistake of sending their birds in for sale before
they are ready. It is well to remember that it is not so much size
that counts with the buyer as condition. A plunp, well-conditioned
bird of 20 Ib. will always sell better than a large-framed, poor bird,
even if he weighs a few pounds more.

Tt is wise to pick a reliable salesman and to send all birds to him.
If birds are in good condition, he will be able to recommend them to
his best customers to the seller’s advantage; and once a person has
acquired a reputation for selling only first-grade birds, buyers will
always be on the look out for his consignments.

CrooxEn Breasrs

Farmers breeding turkeys for the Melbourne market are, in many
cases, not getting as profitable returns for their birds as they would
if a little more care were esercised in the selection of breeding stock,
and in the care and marketing of the young birds. No matter how fat
they may be, birds with crooked breasts are of absolutely no use for
esport, and the best class of poultry-buyer will not purchase them for
local consumption, as caterers require for their best customers only birds
with sound, straight, plump breasts. Poultry auctioneers in the city are
often blamed for not getting the priges expected by consignors, when
it is the comsignor’s fault in sending birds that, though in plump
condition and of good weight, have crooked breasts. The best buyers
attending the various auction rooms arc keen business men; they
thoroughly examine the birds before the sales begin, and are quick
to notice faults and limit their bids accordingly; but for birds of tip-top
quality, without faults, there is always vigorous competition.
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With a litile care, turkey breeders eould do a great deal to improve
matters in this respect; in the first place, by examining their breeding
ztock, particularly the males, and discarding all birds with crooked

reasts.

Young turkeys may often be seen roosting on paling fences, or on
perches made from the small branches of trees; this is most injurious
to them, and in most eases means the ruination of their breasts, The
perches of young turkeys should never be less than 3 inches wide, and
a 6-inch board is better,

The use of a stud bird with a bent breast means that many of his
progeny may inherit the unfortunate characteristic.  In the illustration
on page 180, the bird (B) was the sire of the birds (C) and (D). These
two sons inherited the erooked breast of their father, and although the
three of them were plump well-conditioned birds, the shape of the
breast prevented their bringing top prices.  The bird (A) in the
illustration has the class of breast desired by the best buyers. Such
birds will always realize good prices, either for export or for the best
local trade.

Loss By Careress CramiNe.

Another cause of loss to the breeder is careless erating by over-
erowding and putting turkeys into crates too small when sending them
to market. To land turkeys in Melbourne in the best condition, only
turkey crates should be used. The measurements of these crates are
4 feet x 2 ft. 6 in. x 1 ft. 9 in. Not more than eight gobblers should
be put in one crate; if they are extra good, say average weights of 23 to
25 lb., seven is enough; not more than ten hens should be put in any
erate. The crates should have at least 6 inches of straw in the
bottom; this will make them more comfortable for the birds; and thus
they will Jose less weight on the journey; it also lessens the risk of
birds receiving injury to the skin of the breast—injuries which make
the best of breasts unsightly when dressed; this is another liftle point
that does not eseape the eye of the prospective bhuyer.

XIX.—BREEDING AND MANAGEMENT OF DUCKS.

Duck raising can be conducted successfully in a small way either as a
_side line or as an adjunct to other branches of poultry farming, but on
8 large scale it is a business requiring capital and wide experience. The
cost of feeding the growing ducklings, and of maintaining the breeding
stock during the rest of the year has to be considered, as during this time
there is little return for eggs, and the cost of production is high.
The beginner should start in a small way, and extend as he gains
in experience. Ducks can be raised at a profit on the general farm. and.
though not so great a source of income as fowls, serve to add variety to
the meat and eggs on the farmer’s table.

A suitable site for a duck farm is a gentle easterly or north-easterly
slope with light saudy soil, and there should be sufficient land
for the growth of green food. Shade is essential, and the birds should
be protected from the cold winds. The ducks should be bedded down
with sawdust, straw, or other litter during the laying season so as t
keep the eggs clean. Ducks lay their eggs early in the morning, and
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they should therefore be kept confined to their houses or pens until 9 or
10 am.; thus all eggs will he laid in the houses. They begin to
lay when between five and five and a half months old. Ducks and fowls
should not be run together. In handling the birds pick them up by the
neck rather than the legs, as the legs are apt to break easily. Cleanli-
ness and strict attention to detail are necessary to complete success.

Breeds.

With the exception of the Muscovy, all our economic breeds of ducks
are said to have originated from the Mallard or wild duck. There are
two general classes—the meat class, which includes the Agylesbury,
Pekin, Rouen, and Muscovy: and the egg class such as the Khaki
Campbell and the Indian Runner.

AvyLesprrY AND PERIN,
These breeds are the most popular of the heavy varieties, and are
suitable for the market, for export, and for table use. On account of
the yellow colour of the flesh of Pekin ducks, they are generally crossed

Pekins.
(Mr. P. Briggs, Moorabbin.)

with an Aylesbury drake, a cross which matures quickly, and grows to
a large size, with flesh of a good flavour, colour, and texture. Pure bred
stock should be purchased, and the eggs hatched from birds on one’s own
farm.

Muscovy.

Muscovy ducks, whether pure bred or crossed with Pekins or Ayles-
burys, have very deservedly acquired a reputation for table purposes,
and when fattened and dressed are very attractive in appearance. They
would not, however, find such a ready sale on the English market in
competition with Aylesburys and Pekins. Muscovy ducks have a quiet
temperament, and do not run about much, or lose condition by excessive
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exercise. Hence they can be kept with fair success while the local prices
are good. They are good sitters and careful mothers; and divide into
two general varieties—white and coloured.

Kyuakr CAMPBELLS.

According to Captain R. A. Long, a
prominent English breeder, this breed
was originated in 1901 by Mrs. Campbell,
in Gloucestershire, and was produced by
mating a Rouen drake with a Fawn and
White Runner duck, some wild duck
blood being added later. Mrs. Campbell
writes of her ducks that they were meant
for utility layers, not show birds, but
that since some people wished to show
them (and the birds must be bred to a
definite type), she drew up a standard to
which she desired their plumage to con-
form. Few birds, however, come up to
this standard of perfection, although
many are now bred for exhibition pur-
poses; and it is surprising that the classes
1 both classic and local shows are so well
filled, considering that the breed was
originated for eggs and has achieved its
popularity through the advertisement of
its laying powers.

At egg-laying competitions, both in
England and Australia, many individual
ducks have gone over the 300-egg mark,
and such records include one at Bentley
(England) of 346 eggs in 365 days, while
the highest sequence officially recorded is
225 eggs in as many days.

One duck at the Burnley Egg-laying
Competition (Victoria) laid 123 first-grade
eggs in the 122 days of the winter test
(1st April to 31st July).

Khaki Campbells.

(Mr. M. G. Leech, Campbelifield.)

Ixprax RUNNERS.

This breed is noted for its great laying
qualities.  There are three principal
varieties, the White, the Fawn, and the
Fawn and White. Althongh the quantity of flesh on them is not nearly
equal to that on the larger breeds, a well fattened Runner is very fine
cating. Where it is desired to run only a few ducks about the general
farm or in the orchard, this breed is very suitable.
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Accommodation.

The site for the houses must be dry, well drained, and raised a little
above the general level. Buildings and pens should be constructed cn
labour-saving principles. Fairly open houses should be provided for
the breeding ducks, and simple open fattening pens or houses for market
birds. An ecarthen floor is the best for ducks. This can be constructed
of clay, well rammed down, and when dry covered with tar and earth, or
sand. Duck houses 10 feet deep, 16 feet long, 7 feet high in front, and
6 feet at the back, with yards 16 feet wide and 60 feet long, will accom-
modate about 50 ducks, Wire-netting can be used to confine them to

White Runner. Fawn and White Runner.

their various yards. Suitable small ponds to serve two yards can be
constructed of brick and concrete, 3 feet wide, 6 feet long, and 9 inches
deep. They should be sloped at each end in order that they may be
easily cleaned. i

Breeding.

The hest results are obtained by mating ducks of from two to three
years old with a drake between one and two years old. The male birds
used should be selected from a high egg-producing strain. The strongest
ducklings are prodnced from eggs of well matured, strong, and vigorous
stock. With one drake about three ducks can be mated in the heavy
breeds, and as many as six in the lighter breeds. Ducks in breeding
pens should be kept strietly to themselves, and comfortably housed in
cold weather to ensure a normal egg supply. About 25 ducks should
be run in each pen. They should not be forced in any way, and laying
should be delayed until the breeding season of July, August, and early
September. Ducks that have aceess to water will lay a greater number
of fertile eggs.
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Ducklings ean be successfully hatched in incubators under the super-
vision of skilled poultrymen. They can also be hatched under hens, and
brooded in the same way as chickens. The same general prineiples
apply to the incubation both of duck eggs and those from fowls; but it is
usual in the case of duck eggs to run tue incubator at a temperature
about 1 degree lower than that necessary for hen eggs. The directions
supplied by the maker of the incubator can be followed in this respect.
Most operators prefer to use the moisture tray during hatehing, and the
time the moisture should be supplied is governed largely by the situation
of the incubator room and the locality of the farm. In localities with
a dry atmosphere such as that north of the Dividing Range, a means
must be found to increase the humidity in the maclune ecither by
wetting the floor of the room or supplying extra moisture in the
machine, Eggs should be turned twice daily from the third to
the twenty-sixth day inclusive, and the direction of the tray re-
versed each time the eggs are turned. The time necessary for the egge
to cool depends upon the temperature of the incubator room and the
day of incubation; a good general plan is to leave them out of the
incubator for five minutes during the first week and up to twenty-five
in the last week. The eggs should be tested on the seventh and twenty-
first days, and those infertile or with dead germs removed. All breeds,
with the exception of the Muscovy, which require an extra week, hatch
out in about 28 days. Muscovys usually hateh under the dueks them-
selves. All that is necessary to make a nest for the Muscovy duck is to
place in a convenient position a box or small cask containing a liftle
sand and litter. The duck will complete her own mnest. Aylesbury,
Pekin, Khaki Campbell, and Indian Runner ducks rarely sit; if natural
methods of incubation are to be used, their eggs may be hatched under
Muscovy ducks, or hens. This is a satisfactory method for the beginner,
and in other eases where small numbers arve coneerned.

Rearing.

Where ducklings are raised on a large scale, the hot water pipe
system is installed in a regular long brooder house. The brooders are
the same as for chickens except that they should have more over-head
room; the distance between the heating pipes and the floor should
be about 8§ inches. The temperature should be about 90 degrees F.
for the first three days, and then can be gradually reduced.
Between 30 and 50 is the number for each compartment. After
the third week they can be removed to a warm place, and when they
are half-grown can be removed to colder quarters. If they are t0
be reared in large mumbers with coke-burning colony brooders, they
can be kept in lots of 200 till they are two and a half weeks old, and
thereafter should be separated into smaller lots until at a month old
they are in lots of 50. Ducklings require careful attention up to about
« month old, and after that they are very hardy. On a small scale the
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newly-hatched ducklings can be kept in batches of about 50, housed in
suitable accommodation, preferably with short litter, on which to camp
at night, which should be kept dry.

A Nice Flock of Muscovys.

Muscovy ducks are best reared with the mother duck until they are
from three to four weeks old.
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Marketing.

Peking and Aylesburys can be marketed when they are from nine to
twelve weeks old, and weigh from 44 to 6 Ib., occasionally more. After
the age mentioned the flesh deteriorates, and their weight decreases,
Muscovys must be retained until they are between fourteen and sixteen
weeks old. At this age they will, of course, be somewhat heavier than
Aylesburys.

When ducks are being marketed they should, of course, be graded
evenly as regards age, weight, and condition. Condition and uniformity
are the qualities required to command top prices. Care should be taken
not to place too many in one crate.

Ducklings for the English market are shipped from Melbourne dur-
ing the months of November, December, and January.

Diseases and Parasites.

Tt is almost useless to attempt to cure any serious disease in ducks,
and consequently the old motto—prevention is better than cure—applies
with double force. The principal ailments met with are:—

White Eye—This is a disease analogous to roup in fowls. Tt is
very coutagious, and is usually caused by overcrowding, and insanitary
and damp conditions.

Staggers.—Ducklings that have been poorly fed, and not allowed a
regular supply of drinking water often develop this complaint. In other
cases it may be dne to the absence of shade during hot weather.

Diarrhoea.—This trouble is usually the result of feeding sour or
mouldy food.

Leg weakness and cramp due to damp conditions of housing, or to
the drinking of very cold water, or chills, and which may result in
pnenmonia, are complaints methods of prevention of whieh should be
obvious.

Lice and mites are not usually a serious consideration.

Feeding Ducks.

Ducks for vgg production may be fed the following mixture :—
Wheat pollard .. . s .. 40 Ib.
Oaten pollard or ground oats i oo 20 Ib,
Bran .. e = as .. 80 Ib,
Meat .. 10 1b.

Not less than 25 per cent. of succulent green food should be added
to the above. The meat may consist of bullocks’ heads and livers, and
the soup from these mixed with the mash. Meat meal can be fed when
these cannot be obtained. The mash shonld be fed morning and night,
and possibly a little wheat at midday. If potatoes are available, up to
10 per cent. can be added to the mash. Ducks also relish boiled harley,
which ean be added to the mash at the rate of 10 per cent.

COlean water must be kept continuously before the birds, and the
water should be deep enough to enable them to keep their eyes and
beaks clean. If ducks are allowed to go without drinking water for
even a brief period, they are likely to become overheated, and when
later water becomes available they may drink an excess of it; this may
cause “staggers,” and many may die from cramp. 3
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XX.—THE BREEDING AND MANAGEMENT OF GEESE.

The two principal brecds of geese are the Toulouse and the Embden.
The standard tweights are as follow :—
Tonlouse gander, 20 1b. to 26 Ib.; goose, 16 1b. to 20 Ih.
Embden gander, 18 1b, to 20 1b.; goose, 16 1b. to 18 Ib.

The Toulouse goose originated in Toulouse in Southern France, and
is the largest variety known. In colour it-is dark grey on the back,
shading to light grey and white on the breast, and white on the
abdomen.  The eye is brown, the beak lightish orange, feet and
webbing orange.  The body is massive, broad and deep, of medium
length, practically touching the ground. The female lays from abous
18 to 36 eggs a year, but is not a good sitter.

The Embden goose originated at Bremen, and is pure white in
colour, hardly as large as the Tonlonse, but rather more upright. The
female lays nearly as well as the Toulouse, but is a better sitter. The
young goslings grow quickly and mature early. ~Where hatching by
nens is practised, the usual custom is to give four goose eggs to one
hen, the hatching period being about 30 days.

Geese subsist largely on grass, which they graze fairly closely, and
other stock do mot care to follow them on pasture land.  They can
be housed very economically as they need protection only from the
wet.

Breeding.

Sex is not easy to distinguish in geese, but the gander is usually
larger. The ery of the goose is somewhat shrill; the male has a more
enttural note.  He 1s also usnally rather lighter in colour than the
remales. A male is best mated with not more than four geese,

The smallness of the geese in Victoria is partly due to the custom
of breeding from very immature stock. They are not really mature
until the third seasou, and may be kept on for another three or fom

seasons afterwards.
Hatching.

The eggs should be removed regularly as laid, and set under hens.
If the eggs are not removed, the goose will stop laying sooner than she
otherwise would. Eggs set under a hen should be turned regularly,
as they are rather large for the hen to turn.  About eleven eggs may
be set under a goose. Though the use of incubators for goose eggs
is uncommon, there is no reason why they should not be used. With
goose eggs, the machines should be run at from about 101.5° to 102.5¢
Fahr., and kept rather more moist than is usual with hen eggs. The
young goslings hatch somewhat slowly under hens, and should be
carefully watched for head lice, to prevent which some lard may be
smeared on the head.

Feeding Young Goslings.
No feed whatever should be given for the first 36 hours or so,

though fresh water may be provided; also plenty of grit. Bread
crumbs and milk may be given as a first feed, with finely chopped greex
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stuff. Barley weal, pollard, and maize meal may be given for the nex:
wo or three weeks, after which—ir plenty of green stuff is available—
they will need only about one feed a day.

Fattening for Market.

. When being topped off for the market geese should be kept confined
in small flocks of twenty or so, and fed on oat pollard, barley meal, and
maize meal, with any separated milk that may be available, green feea
ulso being fed once a day.

The birds should be disturbed as little as possible, and will put on
an increase in weight of 4 or 5 Ib. in approximately one month.

1n America a system of hand feeding ealled “mnoodling” is prae-
tised, about ten geese being kept in a small pen of about 8 feet by
12 feet. The birds are hand crammed hy the operator, who sits on
a box with the goose between his legs, and stuffs the “mnoodle™ or
bolus down the goose’s throat. They are fed up to five times a day at
four-hour intervals, and the food is worked down by the hand on the
outside of the neck. The “noodle” or bolus is about 24 inches long,
madle of equal parts of wheat meal, oat pollard, barley meal, and maize
meal.

From 50 to 100 geese per day can be fed in this manner by oue
man, though this will mean that his hours of work will be prolonged.
The birds will put on up to 10 Ib. inerease in weight in a month, and the
value per Ib. weight is also much increased.

Killing.
Geese are usually killed by bleeding from the main artery in the
mouth.

XXI.—ELEMENTARY STRUCTURE AND FUNCTION OF THE
DOMESTIC FOWL.

It is useful to know something about how the body of a fowl is
built up and also something about the functions of the various organs.
A knowledge of the appearance of the organs can be obtained when one
is dressing a bird for cooking.

To enable the busy ponltry-keeper to quickly grasp the most
important details of this subject, the information given must necessarily
be of the simplest nature, and this has been kept in mind in the pre-
paration of these notes. For more comprehensive work on the subject,
the reader is referred fo the publications of Dr. B, F. Kaupp.*

Exrterxar Fearvres.

The skin of the fowl is very thin, and contains neither sweat glands
nor oil glands, with the exeeption of ove gland, known as the oil or
preen gland, situated almost at the end of the upper part of the back.
This gland may*be round or oval, and cousists of two lobes, which czn
be seen by removing a portion of the skin. Oil is secreted from the

 The Anatomy of the Domestic Foul (1918), Poultry Diseases, with a chapter on the anatomy of
the fowl (1927).
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body and collected in a cavity in the gland, and from there it passes
out through a tubular teat. During the time it is preening its feathers,
the bird, by squeezing out a quantity of this oil into its beak, oils the
feathers, passing the beak over them one by one. It is stated by some
authorities that it is necessary for the bird to oil its feathers in order
to keep the plumum in the best condition. Other authorities, however,
hold another opinion, and state that some birds have no oil gland.
Poultry-keepers are familiar with the so-called rumplvv fowls, and in
birds of this kind the oil gland is absent. Heat is given off from the
body of the fowl through capillaries (small tubes) of the skin.

The beak and the claws are modified skin—they are true horn
material, and the naked part of the leg is covered with scales.

No. 1.—The so-called hairs, which are real.ly feathers, can be seen
plainly on the breast of the bird in the illustration.

No. 2.—0il gland.

The feathers of birds are light, horny outgrowths, and serve the
same protective purpose as does hair on mammals. They may be
considered of two chief kinds—the clothing feathers and the quill feathers.
The most rudimentary feathers are known as down. A quill feather
consists of two principal parts—the stem or shaft, and the web or
cane. The stem is made up of the quill and the central shaft, and to
the latter the web is attached. This web consists of a large number of
barbs which project from each side of the central shaft, and extending
from these barbs, nearly at right angles, are smaller processes called
barbules.  Again, extending from these barbules are still smaller
processes called barbicels, and these often end in small hooklets, called
hamuli, which can be seen only under the microscope. The barbules
and hooklets hook together the barbules on the next barb, uniting the
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whole series of processes into a web or vane. Absence of the hooklets
causes a feather to be soft. The down feathers are loose and fluffy,
and give great warmth to the body. In this kind of feather the shaft is
weak, and the harbs are not provided with barbules or hooklets. All
feathers are huilt up on the same general plan. There are other small
feathers, often spoken of by many people as hairs. These are seen
distributed over various parts of the skin of the hird when plucked,
and arve those that are singed off in preparing a bird for the table.
The -called hairs are feathers with a very slender and weak shaft,
and with very few barlules; they are known under the name of filo-
plumes.  Feathers do not spring from all parts of the body, but are
arranged in definite areas or rows. The iutervening tracts are devoid
of feathers, but, of course, are covered over by parts of the other
feathers. The smaller feathers cover varions parts of the body, while
the larger feathers and the quills are confined to the wings and the
tail.  The longest quill feathers are those attached to the hand (end
segment of the wing), called the primaries. Those attached to the
forearm (mext segment) are called seconduries. Other details of the
points of a fowl are to be found in text-books.

Onee a year, usually in the late summer or in the autumn, the
entire feather coat is changed. This process is called moulting, and
during this time the hen ahmost always ceases laying. Fowls also
moult at other times to a limited extent. Dr. Kaupp has pointed out that
it has been recently established by Rice that the young fowl, in reaching
a stage of egg production, moults five times before the laying period
begins.

IxTeERNAL FraTURES.

The body is made up of a large number of parts, each of which
has its own particular function to perform. These parts arve called
organs. Thus we speak of the heart as an organ of circulation; the
lungs as an organ of respiration; and the muscles as organs for
producing motion.

The varions organs of the body may be conveniently arranged in
groups or systems, according to their respective funetion.

Tae SystEM oF OreANs.

Bony System (Skeleton).—Backhone, ribs, breasthone, bones of the
skull, shoulder hones, bones of the hip, bones of the limbs.

Muscular System—Voluntary museles, involuntary museles.

Circulatory System.—THeart, arteries, capillaries, veins.

Respiratory or Breathing System.—Nostrils, nasal chambers,
pharynx (throat), superior larynx, trachea (windpipe), inferior larynx
(voice). brouchi, bronchial tubes, Iungs, air sacs, air spaces.

Nervous System.—Cerebro-spinal: brain, spinal cord, nerves.
Sympathetic: ganglia, nerves.

Digestive and Absorptive System (Alimentary Canal).—Mouth,
pharyns (throat esophagus (first), crop, esophagus (second), proven-
trienlus (glandular stomach), gizzard (muscular stomach), small intes-
tine, caeca (blind pouches), large intestine (rvectum), eloaca, anus
(vent).- Accessory organs: beak, tongue, liver, pancreas, spleen.

o

—fiplRy
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Urinary System.—Kidneys, ureters, cloaca, anus (vent).

Reproductive System—Testes, ovary, vas deferens, oviduet, cloacs,
anus (vent).
Sense Organs—Eyes (sceing), nose (smelling), tongue (tasting),

ears (hearing), skin (feeling), feathers (feeling).

In addition to the various organs included in the systems which
are described below, there are also tissues and membranes whick serve
to cover and line, and also connect and support, the various organs.
For instance, the peritoneum is a membrane which lines the inside
of the body and covers the visceral organs (various internal organs).

Coracgid -t
(4 Shoulder-bane)
wishbane. \§ ~Banes of the
Breastbone ... =--.Pubis or
. y-bene
~ . (Oneof the Hip.bones)
Keel of Breast-bone” “Thigh-Bone

¢---—--Drumstick

------- Shank-bone

Left or near half of the
Skeleton of the Fowl.

Then there are cells; everything in the body is built up of cells. There
is cartilage or gristle, which takes the place of bone when an elastic
or yielding substance is required. For instance, cartilage pads are
found between the vertebrae (segments of the spinal column or back-
bone). Ligaments and tendons (or sinews) are tough cords which
bind the various joints and other parts of the body together. There
are also the various glands for secreting a substance or substances to
be used in or eliminated from the body, as the salivary glands and the
thyroid gland, which stimnlates the whole body processes.
1245717
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Bony System (SkrLETON).

The hony system consists of 4 large number of bones which constitute
the skeleton, and form a strong framework which supports and protects
the softer structures of the body. These bones are connected so as to
form joints, and are bound together firmly by strong fibrous bands,
called ligaments. In some parts of the body where an elastic and
yielding substance is required, gristle takes the place of bone.

In the bones of young birds there are cavitics filled with marrow.
In the adult, these cavities are largely filled with air, which passes from
the respiratory (breathing) organs into these cavities. The air spaces
are more abundant in the larger hones.

The skull contains 31 bones, and is divided into the eranium, which
encloses the brain and contains the organs of hearing. The face, placed
in front of the cranium, comprises the skeleton of the jaws. In this
region are the external openings of the nose and eye sockets.

The backbone, or spinal column, which encloses the great nerve
(the spinal cord), forms a kind of axis with which all other parts of
the skeleton are mmnvmnd and is composed of a series of segments.
The neck portion, consisting of fourteen segments, is flexible, so that
it is possible for the beak to reach any part of the body. The first
segment next to the skull is the smallest, and it has a ball-and-socket
joint. which makes possible movements in all directions. The body of
each succeeding segment is Tonger than that of the preceding. Between
the segments are pads of fihrons eartilage (gristle).

The next portion, the seven segments of the back, which carries
the ribs, aids in forming the roof of the chest cavity. Next is the
portion which partly forms the roof of the pelyic cavity, and consists
of fourteen segments, which are distinet in the baby chick, but become
fused shortly after hatehing. The last seven segments constitute the
bones of the tail, which are all freely movable, except the first. The
last segment, shaped like a ploughshare, is the largest, and supports
the oil gland and the row of main tail feathers. The bones of the
second section of the spinal column, i.e., the back portion of the spinal
column, the ribs, and the hreast-bone or sternum, form the thorax or
chest cavity. These with other minor attachments give great protection
to the internal organs. There are seven pairs of ribs, which are
arranged in order of length, the last pair being the longest. The first,
second, and sometimes the seventh, are termed floating, or false, as they
do mnot touch the breast-bone. The others are connected with the
breast-bone, and are called true ribs.

The breast-bone or sternum forms the floor of the thoracie cavity.
Tt is a large four-sided plate of bone, the back portion of which over-
laps the ribs on the outer side. The breast-hone is extended into a
leaf-like ridge, commonly known as the keel. This serves the important
funetion of increasing the bony area for the attachment of the powerful
museles which move the wings.

The hones of the shoulder consist of the shoulder-blade, the wish-
bone, and the coracoid. Tho shoulder-blade lies on the outer rib
surface, near and parallel with the “back™ segments of the spinal
column.
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The wish-bone, or merrythought (collar-bone), is united to form a
V shape on the outer chest region. Behind this another bone (the
coracoid) is the strongest of the shoulder bones.

The fore-limnb of birds is modified for the purpose of flight, and is
commonly known as the wing. The first bone, next to the body, is
termed the upper arm. Next is the forearm, made up of two bones.
Next, the two small bones of the wrist, followed by the hand with its
three rudimentary fingers. The first, called the thumb (also culled the
(false wing-bone), consists of but one segment with a tubercle (a small
knob) on the end. The second, middle, or large finger, the best
developed, consists of two segments. The third finger, the smallest, has
only one segment.

Tar Boxes or tar Hir,

The pelvis is voluminous, and very strong. The three pairs of bones
comprising it, together with the pelvie portion of the backbone, form a
thin, irregular, shell-like structure extending from the tail to the
thoracic region.

The hind limbs support the bady. The first bone adjoining the body
is the thigh-bone. The second bone is often spoken of as the drum-
stick, Next is the shank-bone. Most of the domestic fowls have four
toes, but in some breeds, such as the Dorking, there are five. In fowls
with four toes, the three principal toes, the second, the third, and the
fourth, are directed forward, and the first is directed backward. The
first toe, called the great or hind toe, is directed backward. The second,
or internal toe, is directed forward.

Ture Muscurar SYSTEM.

Movements are made by the muscles (organs of locomotion).
Muscles do not move of themselves. The bird controls its limbs, and
moves them at will. The bird does this through its brain, which is
connected with all its muscles by means of nerves. Nerves pass from
the bird's brain all over the body to the muscles, and when it wishes
in its brain to make any movement, the brain sends down messages to
the muscles which move the legs or other part of the body, and they
make the movement desired.

Muscles are highly specialized structures which have the property
of contractibility when stimulated, and thus produce motion. Move-
ments, then, are made by muscles contracting and moving bones and
joints, and the muscles are made to move by merves, which carry
messages or “ impulses " from the brain.

Two kinds of muscles are recognized: voluntary and involuntary.
We have examples of voluntary museles in those of the limbs. The
muscles of the heart and the stomach are of the involuntary kind.

In the fowl there are 162 muscles, single or in pairs, Some of their
funetions are—To open the jaws, to close the jaws, to open the eyes, to
close the eyes, to rotate the eyeball, to move the limbs, &c. The large
breast muscle is powerfully developed for the purpose of moving the
wing.
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Tae RespiraTory ok BreATHING SYsTEM.

In the fowl, which breathes through its nose, the organs of respira-
tion or breathmg are the nostrils, nasal chambers, pharynx (throat),
superior larynx (attached to the upper end of the windpipe), trachea
(windpipe), inferior larynx (attached to the lower end of the windpipe),
bronehi, bronchial tubes, lungs, air cells, air sacs, and air spaces of the

bones.

The nostrils of the fowl open externally by two small openings
in the upper mandible. The nostrils communicate with the nasal
chambers, and the latter with the mouth cavity through a slit-like
opening in the roof of the mouth. The superior or upper larynx is con-
nected to the trachea (windpipe) at the base of the tongue. The trachea
(windpipe) is a passage for air alone, and terminates in the inferior
or lower larynx. As indicated above, the fowl has two larynxes. The
inner surface of the superior or upper larynx is smooth, and does not
contain vocal chords; it is in the fowl simply a passage for air. The
inferior or lower larynx is called the trne larynx, and is the larnyx
used in making a sound, as in crowing, cackling, or singing. It confains
two membranous folds, whieh in the production of sound are eansed
to vibrate. The larynx at the upper end of the windpipe is pierced
by a slit-like opening, which is provided with two lips. These are con-
trolled by two pairs of muscles, and when brought together tightly,
close, so that nothing can fall through into the windpipe during the
time the hird is feeding and drinking. The bronchi, two in number
(right and left), proceeding from the larynx at the lower end of the
windpipe, enter the lungs, and are subdivided into smaller and smaller
tubes, called bronchial tubes, which penetrate every part of the lungs,
and ﬁnnlly terminate in groups of air cells. There are given off from
the lungs nine air sacs, eight of which are in pairs. They are bladder-
like structures, with delicate walls, and are best developed in those
birds which fly most. Some of the air sacs give off air extremities
which enter mto the bones.

The process of breathing is called respiration, and cousists of two
acts—lnsplratlon, or drawing the air into the lungs, and expiration, or
expelling the air from the lungs. Dr. Kaupp states that the male of
average size breathes 20 times per minute, and the female 32 times a
minute. Slight excitement or uneasiness increases the breathing and
the pulse rate. Heat from the body is eliminated largely through the
lungs, and by radiation from the surface of the fowl from capillaries
(small tubes) of the skin, there being no sweat or oil glands in the
skin of the fow) except the single oil gland in the region of the tail
‘When the hody surfaces rise in temperature, as in hot weather, the
respiration increases, and the bird may open its beak to facilitate the
rapid exchange of a sufficient amount of air to carry away the excess
heat. The more rapid exchange between heated and cold air, the sooner
the body temperature is reduced. The bird must always be supplied
with fresh air, as it is in the lungs that the blood is purified after passing
through the body; that is, the earbon dioxide is taken out by the air of
the Inngs, and oxygen is absorbed into the blood from the air.
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Tue CrrovraTory SysTem.

The circulatory apparatus consists of two tubular systems—the blood
system and the lymphatic system,

The blood system consists of the heart, the arteries, the veins, and
the capillaries (minute blood vessels). The heart is a muscular organ
provided with valves. It serves as a kind of force-pump to distribute
the blood to all parts of the body. Internally, the heart has four
chambers, two of which are termed anricles, into which the blood is
received, and two ventricles, from which it is despatched. The arteries
convey blood from the heart to the tissues, and they divide and sub-
divide into smaller and smaller branches, till at last they form very
minute blood vessels, called capillaries. The capillaries unite, forming
small veins, and by the junction of these, larger and larger veins are
formed, which at length discharge their contents into the heart. The
course of the blood, then, is as follows:—Arterial blood leaves the left
ventricle of the heart to be distributed throughout the body, and is
returned through the veins to the right auricle of the heart. From
there the blood then passes to the right ventricle, and then to the
lungs, to be purified by the breathing process, and later returned as
purified blood to the left auricle, and then to the left ventricle again,
and the whole process is repeated.

The lymphatic system consists of capillaries and veins alone. As
in the blood system, the lympth capillaries collect the used-up material
from the tissues in all parts of the body and pour it into the lymph
veins, and these in turn carry it to the large blood veins shortly before
they empty their contents into the heart.

The chief function of the blood is to nourish all the tissues of
the body, and thus aid in growth and repair; to furnish material for
the various body processes; to supply the body with oxygen. Blood is
in constant circulation, its contents being continually replenished from
the food substances absorbed through the capillaries of the intestines,
and at the same time a process of purification is going on, chiefly in
the lungs, kidneys, and bowels. The Jymph vessels, ns already
explained, carry used-up material to the blood.

There are three kinds of blood cells, viz., red-blood cells, white
blood cells, and a third kind. An important function of the white cells
is the protection of the body against bacterial invasion. They have the
power to destroy bacteria. Red-blood cells in the fowl range between
3,000,000 to 4,000,000 in a guantity of blood equal to 1/50th of the
volume of a drop of water, and the white cells number 25,000 to 30,000.
Blood from a vein has a purplish tinge, due to impurities, while that
from an artery is a bright scarlet, the colour change being the result
of its purification in the lungs.

The contraction of the heart causes the blood to be thrown into
the vessels in jets, and this is felt on the k}rt/eries 9f the bod;_r as the
pulse. The frequency of the beating varies” considerably with age,
activity, and various other circumstances. In the mormal man at
rest, the rate is about 70 to 75 per minute. According to Dr. Kaupp,
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the heart of a fowl beats 350 times a minute; therefore, the pulse rate
of the fowl is 350 times a minute. In Newton’s Dictionary of Birds
it is stated that the pulse rate in birds is much quicker than in any
other animals, numbering in some species of wild birds about 120 to
the minute when the bird is at rest; when it is flying, even the first
stroke of the wings nearly doubles the rate of pulsation.

Professor Fronda, University of the Philippines, found that the
average femperature of a normal fowl, regardless of the breed, varied
from 104.6 to 109.4° F. The highest temperature, in general, was
reached between 12 noon and 4 o'clock in the afterncon, and the lowest
aceurred at night.

Tue Nervous Systeir.

The unervous system consists of two parts, called the cerebro-spinal
system and the sympathetic system. The cerebro-spinal system consists
of the brain, spinal cord, and the nerves given off from the brain and
the cord. The sympathetic system consists of a number of ganglia
(knots) or nerve centres, that extend along either side of the spinal
cord, and give nerves to certain internal orgauns, blood vessels, and other
involuntary parts.

The nervous system is an apparatus by means of which animals
appreciate and become influenced by impressions from the outer world.
Animals act on these impressions, and thus are enabled o adapt them-
selves to their environment. Nerves act, as it were, as telephone wires,
and earry “ impulses.” For instance, when the skin of the leg is touched,
or cut, or burnt, the pain felt is carried to the brain along nerves, and
when the leg is moved to avoid the pain or for any other reason, the
impulse is carried down the nerves to the muscles. Nerve endings are
widely distributed over the body, and impulses start when anything
threatens to destroy the structure of adjacent living tissue, hence acting
as danger signals, and giving the animal sensation of pain.

The skin when warmed gives rise to sensation of warmth, and when
cooled causes a sensation of cold. In the ear impulses start when
acted upon by waves of sound; in the eye, by light; in the mouth, when
acted upon by certain chemical bodies, giving sense of taste; in the
nose, when acted upon by certain gases, giving sense of smell. There
are other nerve endings in the body which can start impulses under
special conditions; for instance, those telling the animal that its stomach
is empty, &e. Nerves, then, are means of communication between the
ouside world, various parts of the body, and the brain, and between
the brain and the muscles.

Tar Dicestive Systen.

The digestive apparatus consists of the organs concerned in the
reception of the food, in its passage through the body, and in the
expulsion of the unabsorbed portion. This apparatus, known as the
digestive tract or alimentary canal, can be regarded simply as a tube
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which passes through the bird from mouth to anus (vent). As the
length of this tube is always greater than the length of the bird, it
follows that the tube in some part of its course is coiled. Tt consists
of the following parts:—

Mouth, pharynx (throat), first part of the esophagus (food
tube), crop, second part of the esophagus, proventriculus
(glandular stomach), gizzard (muscular stomach), small intes-
tine, caeca (blind pouches), large intestine (rectum), cloaca,
anus (vent). The accessory organs are—DBeak, tongue, salivary
glands, liver, and panereas; some anatomists include also the
spleen,

In the mouth of the fowl there are no lips, teeth, or jawbones; it
consists simply of a beak. The tongne is situated in the floor of the
mouth, and is narrow and pointed in conformity with the shape of the
beak. The surface is thick and horny, especially towards the tip of the
tongue. Various glands occur in the tongue, and also in the mouth.
While not so freely movable as in mammals, the tongnes of birds are
very flexible.

The pharynx (throat) is directly continuous with the mouth, and
joins with the first portion of the esophagns (food tube).

The esophagus is a tube capable of great distension, the funetion
of which is to give passageway for the food from the pharynx (throat)
to the crop, and from the crop to the proventriculus (glandular
stomach). The crop, therefore, divides the esophagus into two portions,
called the first and second portions respectively.

The crop is a storehouse for the food during the hours of feeding,
the food when needed by the stomach being gradually discharged from
the crop by contractions of its muscles. The crop is capable of great
distension, and is lined with a mucous membrane containing glands
which secrete a mucus to keep the surface moist.

The stomach of fowls is made up of two portions—the proventrieulus
(glandular stomach) and the gizzard (muscular stomach). The pro-
ventriculus (glandular stomach) is a continuation of the esophagus.
Tts function is to soak the food with & secretion. The gizzard (museunlar
stomach) immediately suceeeds the proventriculus (glandular stomach).
On each side, the gizzard has a powerful fleshy muscle, and the interior
is furnished with a pale, thick, and horny lining, raised into ridges.
The hard pads, operated by the powerful muscles, together with grif,
act like millstones and make reduction of food te fineness very com-
plete. The gizzard contains glands which secrete a strong acid fluid
containing pepsum, which is mixed with the food, and makes gastric
digestion complete.

The small intestine is the tube which connects the gizzard with
the large intestine. The first portion leading from the gizzard is
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shaped in the form of a loop, and is termed the duodenum, or the
duodenal loop. The two branches of the loop, the first and second, or
the descending and ascending portions, are loosely held by connective
tissue, and have the pancreas (a gland) lodged between them. The
second portion of the small intestine, called the free portion, follows
the duodenal loop, and is arranged in coils in the abdominal cavity,
being suspended from the wall of the abdomen by a thin membrane.

Digestive A of the D ic Fowl.

(1) Crop. (2) Esophagus, second portion. (3) Glandular
Stomach. (4) Gizzard (Muscular Stomach). (5) Caecum
| Blind Poueh). (6) Pancreas (located within the Duodenal
Loop). (7) Duodenal Loop (first part of the Small
Intestine). (8) Large Intestine. (9) Esophagus, first
portion (food tube leading from the Pharynx—throat).
(10) Liver. (11) Gall bladder. (12) Spleen. (13) Caecum
(Blind Pouch). (14) Small Intestine. (15) Cloaca.

called the mesentery. The function of the small intestine is that of
digestion, after which the food is absorbed into the blood. This takes
place through the blood vessels in the walls of the intestine.
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The large intestine, sometimes spoken of as the rectum, succeeds the
small intestine, and extends to the cloaca. It is short in length, but
similar in function to that of the small intestine in that digestion and
absorption may take place within it.

At the junction of the large and the small intestines the fowl has
two caeca (blind pouches). They are larger toward the blind ends
than at the part connected to the infestines,

The large intestine opens into an expanded portion just in front
of the anus (vent), and this is called the cloaca. The ureters (tubules
from the kidneys), the oviduct (the tube in which the egg passes
through from the ovary in the female), and the seminiferous tubules
carrying the semen from the testes in the male, also open into the clonca.
The funetion of the cloaca is to give passageway to the feces, the urine,
and the egg, and to aet as an organ of copulation.

The accessory organs of digestion are the liver and panereas; some
snatomists including the spleen also. The first two prepare fluids con-
taining ferments, which aid in splitting or digesting the food.

The liver is a large, dark reddish-brown organ, soft and friable in
texture, and is divided into two principal lobes, a right and a left, the
right being larger than the left. Ome of its funetions is to prepare
a fluid called bile. This fluid is earried through ducts to the small
intestine. The surface of the right lobe carries the gall bladder, in
which the bile is temporarily stored.

The pancreas is another organ which prepares a digestive fluid.
It is a yellowish-white gland, long in shape, situated in the curve of
the duodenal loop (first part of the small intestine). It is held within
the loop by a supporting connective tissue, and the fluid which it
prepares is conveyed through ducts to the small intestine. In the gland
it is said that an internal secretion is also produced,

The spleen is a reddish-brown organ, generally round in form.
It lies in a triangle formed by the glandular stomach, liver, and the
gizzard. TIts function is the production of some of the constituents
of the blood.

Summarizing the above, the course of the food then is as follows:—
After being picked up by the beak, the food enters the mouth, passes
through the throat and along the first part of the esophagus into the
crop, without mastication as the bird is not provided with teeth. The
food is stored in the crop during the hours of feeding, and when
required by the fowl is passed out by aid of the erop muscles. From
the crop the food passes through the second portion of the esophagus to
the glandular stomach. Here it is sz:k]ed withdn se«ir"etlgn bzfu;c

. passing into the gizzard. After bei ely ground in the gizzard by
tl.)he aid of its pogvlezrzful muscles, uﬁy grit that has been picked up,
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the food passes through the first portion of the small intestine (the
duodenal loop), where it is subjected to the action of the bile from the
liver and the fluids from the pancreas and the glands of the intestinal
wall.  The fooed is then passed into the caeca. The indigestible portions
pass from the eaeca through the large intestine, or rectum, to the cloaca,
and thence to the external world.

Tur Urinary Sysrew.

The urinary apparatus of the fowl consists of two kidneys; from
cach, u duet called a ureter extends which communicates with the
cloaca, the enlarged terminal portion of the large intestine just in front
of the anus (vent).

The kidneys are located in excavations in the Iumbo-pelvie roof.
They are very soft, of a reddish-brown colour, and in the fowl of
average size are about 2% inches long and made up of three irregular
lobes.  The lobe nearest to the head of the bird is usually the largest
and the middle the smallest.

The ureters serve as a passage way for the urine from the kidneys
to the cloaca.

The use of the kidneys is to separate certain poisonons substances
which have accumulated in the blood during its eirenlation throughout
the body.  These impurities are conveyed away from the kidneys in
the urine.

The urinary secretion, as found in the ureters, does not contain
much liquid. It is made up of a pasty material consisting of salts,
which are mostly nrie aeid erystals and sodium urate. This material
is represented by that part of the droppings of the birds which is white
or chalky in colour,

Tue RepropucTive SysTEM.

The reproductive apparatus in the male consists of the two testes,
and a duet leading from each—the vas deferens.  The testes are small,
somewhat oval in shape, and are sitnated near the kidneys. The ducts
run along the outer borders of the ureters and serve to carry the sperma-
tozon—the male fertilizing elements—from the testes to the cloaca.

The female reproductive apparatus comsists of an ovary and an
oviduet.  In the pullet the ovary consists of a mass of 3,500 to 4,500
small, yellowish spheres.  These are the undeveloped ova, which
develop one by one into yolks. In the active ovary of the laying hen
the ovarian mass is of considerable size, as it contains ova in different
stages of development. When the yoke is mature it escapes from the
enveloping follicle and drops into the entrance to the oviduct. The
three separate portions of the egg—the albumen, shell-membranes, and
the shell-—are formed in different parts of the oviduct. Fertilzation of
the egg takes place in the upper or first part of the oviduet.
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The principal parts of the egg are the yolk, blastoderm, albumen.
chalazae, shell-membranes, and shell.  The yolk is enclosed in a very
delicate membrane called the vitelline membrave.  Surrounding the
yolk are layers of albumen of varying density.  There is another kind
of albumen which forms the chalazae.  These are twisted dense cord-
like structures at either pole of the yolk, one end of which is adherent
to the vitelline membrane surrounding the yolk, and the other end to
the inmer shell-membrane surrounding the albumen.  The chaluzae
act as stays to the yolk, which carries a delicate burden, the blastoderm,
a small cireular white pateh in the yolk consisting of a dise of cells
from which the chicken develops. The shelllmembranes are made up
of an outer thick and an inner thin layer, and are located just inside
the shell to which they ave c¢losely adherent.  These membranes are
attached to each other except at the large end of the egg, where they
separate, forming the air eell which gradnally enlarges as the evapora-
tion of the contents through the pores of the shell takes place. The
shell consists of several layers.  Three layers have been distinguished.

SENSE Oria

The five special senses are vision, hearing, smell, taste, and touch.
The olfactory nerve is the important part of the organ of smell.
Tt receives impressions of odours and transmits them fo the brain.

The most important part of the organ of taste is the tongne. The
thick surface is little adapted for taste perception and, therefore. the
tongue is not in birds so well adapted for the perception of taste as it
is in mammals.

The outside parts of the organs of touch in the fowl are the skin
and the feathers.  Nerves providing the scuse of touch are numerous
in the skin.

The sense of sight in the fowl is well developed. The eye is
relatively large for the size of the bird, and the eyeball is only slightly
movable.  The pupil is black and vound in the fowl, and the iris con-
tains a pigment which determines the colour of the eye.  Birds have a
third eyelid called the nictitating membrane, which is located at the
inner corner of the eye and moves across the eye obliguely downward
and backward. The tear duet lies in the inmer angle close to the
temple.  Tears are secreted by the tear gland and drained from the
eyeball by two small canals which extend into a sac. From this sac
extends a tube which communicates with the nasal cavity.

Hereunder is an extract from A Monograph of the Pheasants, written
by Mr. Willizm Beebe as a result of a tour through India. Mr. Beebe's
observations regarding the wonderful powers of sight and hearing
possessed by the Red Jungle fowl, the auncestor of the domestic fowl, are

very interesting.
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“The senses of sight and hearing are those which protect the
Jungle fowl from its enemies, the former dominaunt, while the ears are
yet so keenly attuned that the least erack of a twig will often send the
bird in headlong flight.  Never have I seen a wild bird off its guard
for a moment, and although I have lain prone and had a cock come
within 10 feet, yet it was only because I was perfectly hidden and
motionless.  On this and on other occasions I have seen the bird under
observation become suspicious and even finally take alarm when I was
absalutely certain that through none of its five senses had it received
warning of my presence.  There seemed to be an intuition, a mental
sensing of concealed danger, an indefinite conviction which gradually
increased in power and assumed control of the bird’s emotions, in spite
of the faet that it had as yet no knowledge of the location or character
of the peril.  In such case, it was as likely to make its escape by
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RAFA = REDS

Imported direct from Harold Tempkins & Owen Farms, US.A.,
C. . Turle, England
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Champions
of

Laying Test
and

Show Bench

©

IMP. RLR. COCK, 2nd Prize Winner in Class
of 36, Boston, U.S.A,, 193

WIN THREE MORE LAYING TESTS
1932-1933

Burnley, Bendigo, Leongatha
also 2nd Bendigo and Leongatha, 306, 293, 263
1933.1934 Leading Burnley and Geelong

FURTHER EXHIBITION WINS 1933

FOUR MORE CUPS, 10 Ribbons, 31 Awards
Qakleigh, Cheltenham, Dandenong, V.P. and K.C.

STOCK and EGGS from 21/ -

FARRIN WEBB

“RAFA” Stud, Traralgon, Victoria

"Phone 89




Give Your Fourts
Sterniined Food”

Experienced Poultry Raisers have found that the
most important factor to success is the choice
of special meat meal to be included in the rations.

“Dandy" Sterilized Poultry Food combines
everything that is good and natural—without
chemical admixture—and its thorough steriliz-

ation assures whnleso‘meness always. Obtainable
imnamsy  Grocers &
htares  Droduce
ing nndm::l'“ for Merchants

Danidy Soec zea PoUIY Food

EGGS!

Qur large butter business connexions in Melbourne

and Suburbs assures to us an outlet for large

guantities of EGGS throughout the year at
highest rates,

We solicit your consignments, and guarantee highest
prices with prompt weekly payments.

Allow us to EXPORT your eggs during EXPORT
season.

. E.—Haﬂbuw & Son Pty. Ltd.

Butter Manufacturers, Egg Merchants, and Exporters
33-35 KING ST., MELBOURNE, C.1 Y
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