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BULLETIN No. 2o—NEW SERIES.

Feeding experiments with such an animal as the hen, to
to whom almost any stray insect or worm is food, are much more
difficult. of absolute control than those with cattle and swine.
While fowls may for short periods be kept in very small pens, it
it is not possible to keep laying hens, when closely confined for
a long time, in anything like a normal coudition, for a certain
amount of liberty and exercise is for them indispensible to good
health.

Neither is it possible to form reliable conclusions in regard
to egg production from observations extending over only a short
period, for this production is encouraged or interrupted by many
influences and especially by the season of the year. Handling
and weighing the hens, changing to new quarters,or any unusual
excitement, especially with the more ‘‘ nervous’’ breeds interferes
with the usual development of eggs. Nor is the factor of individ-
uality by any means an unimportant one one among hens.

During the feeding experiment here recorded the fowls were
given as much room as was possible with a close account of their
food. :

MORE AND LESS NITROGENOUS RATIONS.

In connection with the study of more or less nitrogenous ra-
tions for laying hens, there were fed, during the twelve months
ending November 15, four pens of fowls. T'wo pens, one of the
smaller and one of the larger breeds, had throughout the year a
nitrogenous grain ration while the two contrasted pens had dur-
ing the same time a more carbonaceous ration.

The fowls of contrasted pens were similar in regard to breed,
age and immediate parentage and until five months old were
under the same conditions of feed, etc.; but for the year preced-
ing this trial were under rations of the same character for each
pen respectively as those fed during this last period. The year
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from which the results are \here given included the whole of the
second laying season, the fowls being all mature, averaging about
17 months old, when this experiment began.

Pens No. 5 and No. 7 each contained six hens, S. C. W. Leg-
horns and W. C. B. Polish, and Pens No. 6 and No. 8 each con-
tained eight hens, P. Rocks, Lt. Brahmas and B. Cochin. Pens
5and 6 were fed oats, Indian corn on cob, and a mixture of lin-
seed meal, bran and ground oats; Pens 7 and 8 corn meal, corn
on cob and oats, and all were fed corn ensilage, red clover and
sometimes meat scraps. »

The moisture in the food varied somewhat from time to time,
but the average composition was for each food as follows :

‘ i
! 3 Crude al- lN.-free ex-!
. Moisture. Ash. Fibre. buminoids.. tract. | Fats.
\
Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent.
Oats ......... 11.7Q 308 10.33 13.80 56 32 4.77
Corn meal........ 16.41 1.32 2.19 11.50 | 65.04 3.54
Corn v 15.10 1.37 1.27 1040 | 67.15 4.71
Mixture untili 13.60 4.35 9.47 24.08 | 43.26 5.24
July 15 ... .
Mixture after| 710.40 4.48 7.98 22.40 50.30 4.44
July 15........
Meat scraps.. ... 5.40 2.38 58.41 _ 32.53
Calf meat........ 79 60 1.20 .18 17.44 .37 I.21
Corn ensilage.... 70.00 .32 6.37 337 17.60 1.34
Red clover ...... 62.70 2.43 11.68 4.92 |° 16,55 1.72

The fowls had small but clean and comfortable quarters in-
doors, and during good weather each pen was allowed an open
yard about 50 by 10 feet in size. No grass grew in any of the
yards and inasmuch as they had been used, with frequent spading,
for poultry during several years, very little animal food could
have been found. None of these fowls were troubled with lice or
roup.

While with hens in confinement and having continually the
same foods the product of eggs was much less than would pro-
bably be obtained from those having greater variety of food and
the liberty of the fields full of insects and worms, the conditions
were alike for all in the experiment and the differences in results
are doubtless due to the character of the foods and are in accord
with those obtained before.
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DIFFERENCE IN THE GENERAIL HEALTH.

The fowls having the more nitrogenous ration were always in
better health, and their plumage, except during a short molting
period, was always full and glossy, while those having the more
carbonaceous ration were oftener sick and their plumage was
always ragged and dull. For some time during the first year the
vices of feather pulling and egg eating were common among the
latter.

PRODUCTS OF EGGS COMPARED.

The product of eggs, however, from the hens having the corn
meal ration was over 28 per cent. move in number and in weight
over 24 per cent. grealer than from those with the more nitrogen-
ous food. With fowls of the smaller breeds, which are consider-
ed the better layers, the number of eggs was over 57 per cent. high-
er and the weight about g9 per cent. greater form those fed the
less nitrogenous ration. During the first laying season these same
fowls averaged for the smaller breeds 36 per cent. more eggs and
about 42 per cent. greater weight of eggs with the corn meal
ration, while the larger breeds which more easily become fat and
inactive gave considerably better returns under the more nitrogen-
ous ration showing over 14% per cent. in number and the same
per cent. in weight in its favor ; but these larger fowls also dur-
ing the second year gave results slightly in favor of the corn meal
ration. The average size of the eggs from one pen of large fowls
was about the same as from the other, but some difference existed
between the averages from the smaller fowls. The average weights
of all obtained for the year, with the average of those laid by the
same fowls during their first year, alsogiven for comparison, were
as follows :

2nd year. Ist year.
Wt. Ounces. Wt. Ounces.
Smaller breeds...............2.09 1.85 Nitrogenous ration
o O 1.99 1.93 Carbonaceous
Larger breeds............... 2.21 2.12 Nitrogenous
“ EOTO P 2.24 2.12 Carbonaceous

The average weight of the hens was usually greater for those
having the more carbonaceous ration, averaging with the larger
fowls nearly a pound more, the average weights per fowl for the
whole year and different times being as follows:
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|
Avg. Avg.
live wt.| Avg. | live
atbe- | live | wt. | Avg. | Time of | Avg. | Time of Time during which
gin- |wt. at| dur- | heaviest| heaviest lowest| lowest |heaviest weight was
ning .oflend of| ing | weight. | weight. | wt. | weight. approximated.
year. | year. |year.
Lbs. | Lbs. |Lbs. Lbs. Lbs.
Pen No. 5| 3.02 | 3.55|3.4| 3.77 |Feb. 15.|3.02 [Nov. 15.|Jan. 15to Apr. 15
Pen No.7| 3.64 |3.80|3.7! 4.33 |Feb. 15.|2.93 |July 15.Jan. 15to Mar. 15
Pen No. 6| 7.36 | 6.16 | 6.5| 7.73 |Feb. 15.| 5.53 |July 15.]Jan.15to Mar.15
PenNo. 8| 6.64 |€.98|7.4| 8.89 |Mar. Is.l 6.38 |Aug. 1.|Feb.15to May 15

The total food and water-free food consumed were very simi-
lar in amounts whether the fowls were under nitrogenous or
The chief differences noticeable were—z%a¢

carbonaceous rations.

the average in No. 7 where the fowls were heavier and laying more
than in No.5, was greater per fowl although the amount for every
pound live weight was the same; and that in No. 8 where the fowls
were heavier and laying about the sameas in No.6 the amount per
Fowl was practically the same although the amount consumed per

pound live weight was less.

These average results for the whole

year were :
Total fc d! Total food | Water-fi
otal food| otal foo ater-free
| Water-free P
per day per day per |food perday :
per .foocelrpf%igay one 1b. live | per one 1b. Ration.
fowl. 3 . weight. live wt.
Oumnces. Ounces. Ounces. Ounces. A
Smaller breeds| 3.0 2. . 71 More nitrogenous
3 43 g
‘“ ¢ 3.21 2.57 .88 .70 ‘ carbonaceous
Larger ‘' 4.01 3.30 .62 .51 ¢ nitrogenous
‘o ¢ 4.00 3.27 .54 .45 ‘¢ carbonaceous




RESULTS FOR SEVERAIL PERIODS.
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The best return from food consumed during any period was
from Apr. 15 to May 15, when the results were as follows :

Smaller breeds
Larger ‘¢
Smaller
Larger

I
“«

Ounces of Pounds of Pounds of
water-free food|water-free food|water-free food
consumed per | consumed for | consumed for
day per one lb.| everylb. of [every doz.eggs
live weight. |eggs produced.| produced.
77 3.35 4.71 } Mi
ixture, etc.
~g9 3-%2 5 4% ’
.65 2.60 3.7 }
39 3.08 5.16 Corn meal, etc.

Although the greatest product of eggs came at about the
same time of the year from all of the fowls yet those having the
corn meal ration continued to lay for the longer period. For cer-
tain portions of the year, including the best part of the laying
season, the results were in favor of the corn meal with the small-
er fowls and of the more nitrogenous mixture with the larger.

Following are some of the average results for these periods :

Periods.

Water
free
food
con-

sum’d

to pro-
duce |
onelb.
of
eggs.

Aver-
age
water-
free
food
pr.day
per
fowl.

Water
free
food
con-
sum’d
to pro-
duce
one
dozen
eggs.

Foods.

Breeds.

Pen 5,Feb.15toJun.14,119d’ys
¢ « o "
7

“« .

6
8

¢ X3

Pen 5,Jan.15to Jul.15,181 days
€« [ X3 3

“ 6 N

8

“« “«

€ ¢

«« ««

Y 3

< 1

Ozs.
2.39
2.61
3.I1
3.04

1bs.

4.88
3.60
4.29
5.32

2.27
2.55
3.09
3.1I

6.43
4.16
5.67
6.17

1bs.
6.84
5.36
7.11
9.09

9:-04
6.21
9.38
10.48

Mixture,corn, oats,&c

Cornmeal, ‘¢
Mixture ¢
Corn meal ‘¢

[T}

[T

6

Mixture,corn, oats, &c

Cornmeal, ‘¢
Mixture
Cornmeal ¢

[T

[T

T

Smal’r,
i3

Larg’r

Smal’r

113

Larg'r

When feeding linseed or cotton-seed meal we have never suc-
ceeded in getting hens to eat readily for more than a short time
a much more nitrogenous ration than that here fed to Pens 5and
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6 except by partly starving or by also feeding meat; and we
have been unable to keep hens alive and confined together when
fed a much larger proportion of corn meal than that given in these
trials. At times it wasnecessary to add meat scraps to the rations
so that the hens might not become too diseased to endure the feed-
ing for the long period. This made the difference between the ra-
tions during two short periods less than that which usually
prevailed.

The results for the year in periods of one month, calculated
to the average for one fowl, are condensed in the following tabu-
lated form. The ratio of albuminoids to carbohydrates given is
the proportion of crude albuminoids to the sum of fats and N.-free
extract. The average ratio for the year of albuminoids to the
sum of carbohydrates with the weight of fats multiplied by 24
was for Pen 5,1:4.39, for Pen 6, 1 : 4.23, for Pen7y, 1: 5.60 and
for Pen 8,1: 5.63.
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SOME GENERAL CONCLUSIONS.

The product of eggs secured during the second laying season,
even with the disadvantage of the same foods for two consecutive
years, was but little less than that of the first season. There are
usually about three months between the first and second laying
seasons. If there should be four, the cost of maintenance dur-
ing that time for hens entirely dependent on the feed box would
be, at the ordinary prices of grain, an average of about 19 cents
for the smaller breeds and about 24 cents for the larger; so unless
pullets can be produced at less cost there would appear little ad-
vantage in replacing hens the first year, asis so often recommend-
ed, except where great difference in the market values of one and
two year old fowls exists. With breeding stock of course this
question has not been considered.

The results of several feeding experiments indicate that for lay-
ing fowls of smaller breeds, Indian corn or corn meal can be fed in
quite layge proportion with a considerable margin in its favor over
certain more nitrogenous foods, but that while smaller fowls even when
confined suffer little serious disadvantage under the ration, larger
breeds will not endure for long periods a very large proportion of
corn meal in their feed, and, unless at liberty, will do better with a
somewhat more nitrogenous ration.

For exhibition stock a highly nitrogenousration is to be rec-
ommended, except perhaps for a short perfod when extra weight
is desired.

From the fact of better ‘‘ condition” attending the nitrogen-
ous ration, and the tendency to have the production of eggs lim-
ited to a shorter period, an advantage will doubtless be found in
the more nitrogenous and oftener varied ration for breeding stock.

RESULTS OF DISSECTION.

There is no doubt that during the laying period the fowls of
both larger and smaller breeds having the corn meal were fatter,
for at nearly all times during this feeding trial the handling and
weights of the birds indicated it.

At the close of the two years feeding there were not so great
differences in the average weights, all the fowls having ceased lay-
ing for some time. The fowls were then put in smaller pens and



462

‘fed the same rations they had been getting but were allowed all
they could eat. After six weeks of this feeding, there not hav-
ing been opportunity before, many of the hens ( nineteen in all)
were killed and dissected.

The results obtained show that although there was enough
difference betwceen the vations to affect noticeably the appearance and
geneval health of the fowls during the year and to affect the egg
yield, there was not enough difference to prevent the hens with the
more nitrogenous ration becoming on the average decidedly the fatter
when fed to excess.

Only two Leghorn hens were killed but the results of dissec-
tion are here given together with averages from Polish, P.Rocks
and Lt. Brahmas: ’



463

L1 w.o S'9 m:o o.m . 9'8 06 v'g “:MM"O?
@ommouw Jo "jmad 1ad *mwnom
6°6 9'6 1'g 6'g 1'6 S'or 9'g b8 *}M passaip jo|juad 13d ¢ urys
€oz zo¢ 9'ge ¥Se bro1 691 z6 P11 38 passaxp jo juad 13d ‘Jeq
W.WV z'zh O_OQ N.BAV \«.M.w O@# O.H@ mwm e .....I.............”«_Mwm0~DP
i passaip Jo 30 12d ‘yeswm ued’
18 L9 89 9'9 z'or 9'g L4 8'9 JMSB passaip jo
{Ju20 1ad ‘symeys pue pesaq
O.Ow W.Nw O.Hw w.Oh wwh @hh Om.h W.@N. B R R R T R PR TN uﬂwmog
]9SSP SE “3A JAI] JO *JUID I9J
FAIA mo 9'9 19 (7 ®¢ S¢ 1°¢ R RARALRLLLELI -CY o 1Yo HSMMUB
9'L 1°L 6'9 29 P 9 o€ Sz “syueqs pue pesaq jo jqdom
6'St 6°vy L'g¥ 44 ¢Sz €9z g'fe g1z umv:u ues] 13 M
€6 z'oI T8 ¥'g 14 9'S be 1€ : ‘u1ys 1q3Mm
1'61 1°2¢ 06z 6'¢e 6t 1'6 9¢ (247 3y 1q 3o M
(A2 6°C1 v 1 Sv1 S'g 9L 9L oy *239 ‘doIo ‘saurisajur ‘M (830
o'z S1 L1 o'z b1 1'I I'I 9° e
S v 14 b z ¢ z z*
g'c ot Lz Lz S'1 61 I 1 ceeeee £3dms ‘paezzid Ewﬁ?
o6 Y901 ¥ 101 z'¥6 1°Ly L-€S 0°6¢ o'LE ereree g A9M PISSIP 10T,
1L g'S 1'9 €9 vy L'y oy 1A% '+ S197)B3J JO I M
z ¢ 8'c € 1t 9'1 Tz o'z S°'I sreeeees JUIIIY W POOLq SSO'T
SL11 6'gz1 z'Ser I'QII 6°6S z'69 o'zS S ob sreemeesees e 10 3TOM QAT [BIO],
sadUNQ *s9duUnQ *sa0uUnQ *§32UNQ ‘sadunQ =R Ve s3dunQ ‘ga2unQ
‘aorjex ‘aonjer ‘uorjel ‘uotjelx ‘uonjel ‘aonjel ‘uorjel ‘uorjex
snous3 snoual snouad snous3 snouald snousd snous3 snouad
~OI3U SSIT | -OI)1W SIOI || -0I31U SST | -0I}IU IO | -0I3IT SSI'T | -0IW IO || -011U SS'T -0IJ1U IO
‘seuryelg ‘sewyerg ‘SO0 s¥o0y ‘ysrod ‘ysiod omy ‘uloy3a'1 ‘u104337
31 9313 *¥I 9913 *J 921Y3 *J 9317} 3311} Jo 33e1aAy
Jo 33eIdAY | Jo 98eI3AV || Jo a8e13aV | jo aSe1aay|| jo 38e1aay




464

Avg. of | Av: ‘ ]
g.of | Avg.of | Avg. of
tlt}g;fs four fowls| six fowls isix fowls
smaller smaller larger : larger
breeds. breeds. | breeds. | breeds.
|
|
. More Less More | Less
nitrogen- |nitrogen- 'nitrogen- jnitrogen-
ous ous ous H ous
ration. | ration. ration. 1 ration.
i
. ! ' . 1
Per cent. of live wt. as dressed wt... o783 777 8.1 . 8o.5
Head and shanks, p.ct. of dressed wt..... 8.0 9.6 6.6 7.4
Lean meat,p“ct. of dressed wt..... ... ‘ 52.3 55.5 44.8 ; 47.4
Fat ¢ “ G ... I5.1 : IO.I 27.8 | 24.5
Skin ‘ “ R, . 9.8 90 . 9.3 9.0
Bones « « o 85 ! 9.4 | 6.5 | 7.1
y 4| . .
Ratio of fat to lean meat .....c.coeeeineins 135 0 LSS ,‘ 1:1.6 . I:1.9
Liver,heact,gizzard &c.,p,ct.of dress’d wt 6.3 64 . 5.0 4.6

Some P. Rocks averaged slightly fatter with the less nitrogen-
ous ration, but other fowls dissected averaged considerably fatter
with the more nitrogenous food so that the general average show-
ed the fowls having the more nitrogenous food to have become
fatter. ‘There is no doubt that most of the fat was accumulated
during this period of close confinement and heavy feeding with-
out much exercise.

COMMENTS.

It is evident that kens will become too fat, even under a much
more nitrogenous ration than is usully fed, if given all they will eat
and allowed little chance for exercise.

The weights of bones given are exclusive of those from the-
head and shanks and feet, which were not dissected. It is improb-
able that the bones had reached their full size during the first
five months of life, especially with larger breeds, and it is not
probable that they should have much changed during this fatten-
ing period. It is therefore interesting to note that with those
fowls which had had the less nitrogenous feed, which also con-
tained a much smaller amount of ash constituents, continually for
two years, the bones were, on the average for every lot, heavier.

The corn meal ration* although so deficient in nitrogen as to
injuriously affect at all times the plumage of the birds and their
general ‘‘condition,” did not apparently interfere with the
growth and development of the skeleton and muscular frame.

*When corn and corn meal have been fed exclusively, or in much larger
proportions than in this trial, the result has never failed to be a very un-
healthy condition, feather eating and often death.



