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PURPOSE OF INVESTIGATION. 

Poultry fleshing or finishing is rapidly becoming a very important 
specialized phase of the poultry industry of the United States. It 
does not seem to be feasible to fatten poultry extensively on the farm 
for the reason that dressed poultry, being highly perishable, requires 
chilling and holding, the facilities for which the farmer ordinarily 
lacks. Moreover, the shrinkage in weight which occurs when the 
fattened birds are shipped alive from the farm to the packing house 
usually offsets the gain obtained during the fleshing period. As 
practiced in the modern poultry-packing plant, fleshing may be con- 
sidered a manufacturing process whereby the range birds received 
by the packer are put in condition for the market. This is accom- 
plished by intensive feeding for a period of from 7 to 14 days, fol- 
lowed by dressing, chilling, grading, and packing. 

The twofold object of fleshing poultry is to add a substantial amount 
of flesh to the fowls and to improve the quality of the edible portion. 
The finishing process adds weight to the edible parts more rapidly 
than to the inedible parts, thus increasing the value of such poultry 
to the consumer. The producer’s gain lies in the fact that the 

1 This bulletin was compiled by J. S. Hepburn, junior chemist, and R. C. Holder, assistant chemist, 

under the direction of H. A. McAleer, chief, and M. E. Pennington, formerly chief, Food Research Lab- 

oratory. ‘The chemical part of the investigation, which covered a period of four years, was done by A. W. 

Broomell, A. D. Greenlee, J. S. Hepburn, R. C. Holder, E. F. Kohman, H. A. Shonle, and G. C. Swan. 

The feeding work was done by H. C. Bowman, J. M. Borders, R. L. Cochran, L. E. Harker, A. C. Kling- 

man, P. L. Sanford, H. L. Shrader, C. E. Sidler, R. L. 2 SHE and P.S. White. D.C. Kennard assisted 

in the compilation of the data here reported. 
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packer buys the surplus of this seasonal product when it is available, 
puts it in condition for the market, and holds it in cold storage until 
needed. 3 

The ration and methods of feeding must be designed to accom- 
plish the desired results. For instance, the kind of ration and length 
of feeding period should vary with the age and class of the birds. In 
order to secure such information, poultry-fleshing experiments were 
begun by the Food Research Laboratory in 1916. In connection 
with these experiments, data on the losses due to dressing, such as 
blood, feathers, and offal, and on the loss caused by chilling were se- 
cured. Representative lots of birds were selected before and after 
feeding for dissection into their edible and inedible components. 
Chemical analyses of the various edible portions were made to de- 
termine the composition of the range or unfattened birds as compared 
with that of similar birds after fleshing. 

METHODS OF PROCEDURE. 

Two types of experiments were conducted: 
(1) Twelve-bird experiments.—The metal batteries, commonly used 

in poultry-feeding houses, were partitioned into individual com- 
partments, 12 by 18 inches. Each bird was supplied with an in- 
dividual cup so constructed as to eliminate all possible waste of feed. 
Thus an accurate record of each bird’s feed consumption was ob- 
tained. As far as possible all variations in size and vigor of the 
birds were eliminated, so that the results indicate the effects of the 

rations on normal birds, rather than the gains which can be made 
with the rations fed under packing-house conditions. The birds 
were fed twice daily, at 8 a. m. and at 4 p.m. Each was weighed 
at the beginning of the experiment, and again on the fourth, eighth, 
eleventh, and fourteenth day. After selection, the birds were held 
for a preliminary period of 24 hours, during which time they re- 
ceived only a light feed of corn meal and buttermilk, in order that 
the contents of their digestive tracts might be uniform at the be- 
ginning of the experiment. In conformity with the usual practice, 
they were fed sparingly for the first three days, the amount of feed 
being gradually increased to full feed according to their desire until 
about the sixth day. Asthe object at all times was to maintain a 
keen appetite, any feed remaining at the end of 20 or 30 minutes 
was removed. At the time of feeding, an experimental ration, con- 
sisting of corn meal (40 parts) and buttermilk (60 parts), was fed. 

to similar birds selected as controls. The results secured with each 

experimental ration were compared directly with those secured with 
the control ration. The efficiency of the ration fed to the control 

was given the value of 100, and the values of the experimental 
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rations were calculated. In this way the variations resulting from 
differences in the weather, the physical condition of the birds, etc., 
were reduced. 

(2) Battery expervments——The second series of experiments was 
conducted with a larger number of birds fed in batteries under 
packing-house conditions. Instead of securing the individual 
weights or feed consumption data, the total weight of the birds and 
their total feed consumption were recorded and the average gain 
and feed consumed by each bird calculated. Except that the con- 
trol ration of corn meal and buttermilk was not always fed with the 
experimental rations, the methods were practically the same as 
those employed in the 12-bird experiments. 

In the small-scale experiments, dressing and chilling records on 
different classes of birds were kept, to show the losses occurring be- 
fore and after feeding. The weights of the birds were recorded just 
before slaughter, after killing, and after cooling in a mechanically 
refrigerated chill room for 24 hours. These birds were then dis- 
sected into meat, skin, edible organs, crude gizzard fat, offal, and 
bones. Thus records were obtained of the edible and inedible por- 
tions of the different classes before and after feeding. The edible 
parts were analyzed for their moisture, fat, and protein content. 

RESULTS OF INVESTIGATION. 

Table. 1 shows the composition of the various poultry feeds em- 
ployed i in these experiments. The results of the experimental work 
are given in Tables 2 to 16, inclusive. In the battery experiments 
all seve were obtained an recorded in avoirdupois units. In 
the 12-bird experiments the weights were obtained in metric units of 
weight (grams), but, for the convenience of the reader, they are 
recorded in avoirdupois units (pounds or ounces). Percentage fig- 
ures in the tables giving data on the 12-bird experiments were calcu- 
lated from the original weights expressed in grams. 



TABLE 1.—Composition of poultry feeds used. 

Feeds. 

Cereal grains and by-products: 
Barley, whole ground .-....- 
Corn meal 
Oats, whole ground .-.......- 
Orie mieale ne eee 

Oabmiddlings:: ..-222- 522: 
Chik lose noe eee 
Oats valle s:2*2 2. 3235 | 
FICE rane. oo on ee ee 
Hice polish=222245.5 9.22.2 
Wheat, whole ground....... 
Wheat, low-grade flour---.. 
Wheat, standard middlings | 

Oil-bearing seed by-products: | 
Coconut meal 

Rapeseed meal.-.-......... 
Soy-bean meal.............. 

Grain sorghums: 
Kafir! 
Milo, whole ground !........| 

Roughage: | 
Alfalfa 

Protein.* 

Per cent. 
12.31 

Carbohydrates. 

Fat. | Nitrogen- 
free | Fiber. 

extract. | | 

Per cent.| Per cent.| Per cert. 
3. 00 61.53 | 7.38 
4.48 70.91 | 251 
5.96 55. 73 | 15.12 
6. 60 65. 80 | 1.7 
7.84 59. 80 2. 31 | 
7.32 65. 92 1.58 | 
6. 64 65.94 | 1.01 

12.21 43.32{ 12.19 | 
12. 46 56. 87 2.19 
2.00 71. 50 2. 00 
5.07 59. 34 5.07 
6. 04 55. 83 | 6. 73 

8.65 45.7 9.7. 
9.12} 29.7 4.16 
5.56 25. 11 37. 03 

11.50 42.73 8.05 | 
7.95 30. 20 5.27 | 

3. 00 70.10 2.30 
2.00 70. 50 2. 40 

1.85| | 34.25 32. 51 

9. 69 6. 52 2.26 
. 40 | Te Se eee ed ee 

2.20 11.292. 
3.26 ep et ee 

Ash. 

Per cent. 
ek 
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Water. 

Per cent. 

11.70 
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1 Analyses taken from Henry and Morrison, “‘ Feeds and Feeding,” p. 635, published by the Henry 
Morrison Co., 1917. 
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Ration. 

Special feeds. 

Pei cent. 

Peanut mealies. see. 5.2 8. 33 

Peanutisnreal sae 10. 00 

meaniiipemeale assess 10. 00 

IReanutaneale ssa eee 5.00 
iCeibraneene seen eee ee 5. 00 

Peanut meal........--.-- 7.50 
Low-grade flour.........- 3. 00 
Rice brane re. hac oe 1.50 

ipeanutanealss2 ie. 4 = ee 9.00 | 
Low-grade flour.......... 4. 50 
ESI CONDE AN ese see ae 4. 50 

IReantitpnieal a= eaas 2 7.50 
Low-grade flour.......... 3. 00 
Middlings (standard 
Wheat) iiss-fer sues ose 2 4,50 

Peantuizmeal: +5 -4e.23-5 9. 00 
Low-grade flour.........- 3. 00 
Middlings (standard 
WWLTES th) Bde eee ce ee 3. 00 

Coconutimeal=o=..--....- 5. 00 

Coconut meal..........2. 8. 33 

Coconut TMeals os 8 13. 33 

Soy-bean meal........... 8. 33 

Soy-bean meal........... 6. 67 
IMeatiscrapes ses ee eee 1. 67 
Water sae ee ee ee 60. 00 

Rapeseed meal..........- 5. 00 

Rapeseed meal........... 8. 33 

Riceibrany esse. oe. 10: 00 

Rice brane alee ae a 10. 00 
Alfaliannealeess sn! - 3.33 

nee DLATI ee a Pea 10. 00 
Meatiscraptscc 5. a foe. 3.33 

Low-grade flour.......... 3. 00 
Middlings (standard 
WGA Epes nes 6. 00 

Peantitmourssney nce. 6. 00 

iXeiiloreni ee ee 40. 00 

THE PACKING HOUSE. > 

TABLE 2.—Results of fleshing broilers (12-bird experiments). 

i 

Gain. Feed 

per 

Initial Beles pound 
| weight. he Nip RSet 

Corn | Butter- = Experimental |Control| gain.2 experi- 
meal. | milk. ration. ration. mental 

| ration. 

| Per® | 
Percent. Percent. bs. Lbs. gent Be: Percent.| Lbs. ‘ 

| 1.9| 0.61 | 32. 129 2.8 
25: OO COOOL 7h | Pao 4h80. 87st. 35:58 92| 3.42 

1.4] .67| 47.85| 30.10)  159| 2.64 
Sere eee { 21! :s3| seer! 3292} 130 | 2.55 

1.7| .64| 37.76| 25.28] 149| 3.03 
23.33 | 66.67 { 1.8] .80| 44.25| 33.47] 132| 3.45 

| 

23:33 | 66.67 1.8] .78]| 43.60 | 33.47 130) 2.63 
GEN a) ORL oa 1.3] 155 | 42.65 | 35.08 122| 2.83 

| 18.00} 70.00|) 44] .72/ 51.39! 30.10! 171) 2.47 
oe eee lf 21] [85] 40.29] 32.99 122) 2.48 

12.00) 70.00|)} 44] .66/ 47.49| 30.10] 158! 2.65 
Peet, Gee 2:1] .70|33.19| 32.92 101 2. 82 

15.00| 70.00} 1.9] .75/ 39.30| 35.73 110! 3.05 
ca ripe eee 1.9| [95] 49.93 | 35.73 140| 2.64 

ae te? ee eneehek, | 2.2]. 1.20 | 58.05 | 44.20 120 227 

15.00 | 70.00 | 
Ais Fn erat BL! 1.4] .82/58.92/ 30.10! 196 2.27 

2.1| 277 | 36.82| 32.92 112|} 2.70 

2.0| .44| 22.08] 16.51 134 | | 3.38 
28.33 | 66.67 2.3| .73| 31.95 | 28.15 113 3.05 

1.9| 76] 39.96 | 36.10 111 2.94 

2.0| .401 19.88] 16.51 120} 3.34 
25.00 | 66.67 2.3| (84/|36.49| 2818 129| 2.85 

1.9] 69 | 36.42| 36.10 101 3.07 

2.0|. .28| 13.78 | 16.51 83 4.50 
20.00 | 66.67 |. 2.4] .51/ 21.38! 28.18 76| 3.92 

1.9] [53 | 27.78] 36.10 77| 3.58 

TBMe | 86 54. 04 49. 05 110} 2.19 
DMOiie S57 2eesn | Telst 174| 2.66 

25.00 | 66.67 | 2.2] .80/36.47| 28.18| 29| 2.62 
1.7| .58 | 34.34 |- 35.58 97| 3.12 

25-00 NT O80 Nit onlin) s46)"9310 11 tes5iel = qanle 3.44 
eee 7 EPS Des 55.4. 94 | 28,18 89 4.14 

1.9] .36|1896| 24.92 76 4,08 
Bases!) UT { 2.4] 155| 22,90! 20.23| 113] 3.08 

1.9] .38|19.91| 24.92 80 3.94 
ZONE { 2.5| 134] 13.79 | 20.23 68| 4.49 

1.81 .60|33.31| 33.47| 1001 3.16 
EOS Mab LY) { 1.3| 148 | 36.82| 35.08] 105| 3.36 

20.00 | 66.67 1.8] .62| 34.56| 33.47 103| 3.32 
Sa Wr eta aa) 1.3] .48|36.60| 35.08| 1041 3.33 

20.00 | 66.67 1.8] .69|38.12| 33.47| 1141 2.90 
5 ye Maat. he 13| .51138.90| 35.08! 111 3.19 

15.00|-70.00| 21] 1.16! 55.30| 44.20 125] 2.09 

Rea ede das 1.9] .74| 3872] 35.73 108| 2.73 
Rae aie 1.9] .74| 39.031 35.73 109| 2.85 

entanfe alot | 238+ 22.61 | 2915 7| 4.79 
veeeeees -00 1) 48] [52] 29,021 92.17 90| 3.44 

ag a a a gE ei fe gl ee ta ANA icles an Oa 

£ Control taken as 100 per cent. 1 Average per bird. 
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TaBLE 3.—Results of fleshing broilers (battery experiments). 

Ration.! 

But- ‘ Corn 
Special feeds. ter- meal. | ilk 

Per ct.| Perct.| Per ct. 
Reamutsmealess-seeeosee 8.33 | 25.00 | 66.67 

Peanutumealeeces. 2) see- 10.00 | 23.33 | 66.67 

Peanut mealieces.. ose - 8.33 | 25.00 | 66.67 

Gene mealiesse eee 8.33 | 25.00 | 66.67 
Velvet bean meal. Soc 3ce S300 Ne cies | oes 

Peanut meales45- eee 5.00 | 23.33 | 66.67 
Ricebrange eee eee REO W Be oose clessobaull 

(Cone Meal sid sasenoes- 8.33 | 16.67 | 66.67 
Coconut meal.......-..-- $5335 | io Seciaciticaerones 

Peanut, meals s. -l 22-2 7.50 | 15.00 | 70.00 
Ground oats... 2) 5222- ABO Mere aes | ieee 
Low-gradeifiour ie.) 8200s eeceolonee gee 

Rapeseed meal. ....---- 5.00 | 28.33 | 66.67 

Rapeseed meal.......-- 8.33 | 25.00 | 66.67 

Coconut meal........-- 5.00 | 28.33 | 66.67 | 

Coconut meal.......---- 8.33 | 25.00 | 66.67 

Coconutimeala eee 13.33 | 20.00 | 66.67 

Coconut meal... 2...2.-- 16.67 | 16.67 | 66.67 

Wee TY Call eee eee 8.33 | 21.67 | 66.67 
Meatiscrapias. seen see SOS als Neer ee enero 

Sesame-seed meal......- 8.33 | 25.00 | 66.67 

RICe branes eee 10.00 | 23.33 | 66.67 

Sesame-seed meal...-.. -| 9.09 | 18.18 | 72.73 

(ecanute seed mealeosence 5.60 | 11.20 | 72.00 
Ground wheat......---- 113 GPO ols eae lest Se 

Soy-bean meal......-..- 10.00 | 20.00 | 70.00 

Soy-bean meal.........- 9.09 | 18.80 | 63.64 
Wheat fours keene QOS mee ae eae ee 

Wheat flounsi sees -see 14.00 | 14.00 | 72.00 

Groundoatsy oss seee 15.00 | 20.00 | 60.00 
Ground barley......---- DIOOM Me aecel so aeeer 

{Bicone MILOM ee 20.00 | 5.00 | 60.00 
RicopOlishe eee eee TBO US Se coor ecsoes 

Ground milo .........:: 205008|o2 2256 60. 00 
RICE POMSh eee amen ee 1500+ |e eelioed he cc 
Ground beans......---- SHO0n| Sones ince 

Ground) milofe2*>s2-22- AVN) Weodacne 60. 00 
RICa Tans ee eee WOOO Seerereel | Mero ee 
Ground beans.........- BLOOe se eeee bce hese 

Ground milons..-ssse- PANO Hosoooad| 55.00 
Riceibranezk ee. eee 0,00 Beisel eee. 
Boiled potatoes........- 205 OO | 5.5 Steck |= acetone 

Gain.. 

Num-| pays | Initial 
ber of | “fed. | weight birds. ; gat.) Experimental 

ration. 

Lbs. Lbs. | Per ct. 
52}  14| 1.83| 0.27 | 14.75 

40 Siemdess | essa lgaana 

79 g| 1.21] .27| 22.31 

\ 77 g| 1.18| .44 | 37.60 

\ 40 g| 1.69| .45 | 20.63 

\ 4o| 14] 266) .60/ 22.56 

100 8| 1.68] .55 | 32.73 

39 14| 2.381 .33 |.13.87 

39| 14| 2.56] .21/ 8.82 

40; 14! 2.58| .73 | 28.29 

104| 14] 2391 .44/ 18.41 

64| 14| 1.92] .27/ 14.06 

4o| 14] 2.43| .61 | 25.10 

} 118] 11/| 216| .57| 26.39 

122| 11] 2.07] .62 | 29.95 | 

50 g|-1.83] .35 | 19.13 

1,169| 10] .80| .32| 40.00 

\1, 159 10} .88| .41 | 46.59 

2,310/ 10| 1.05] .31| 29.04 

\i, 598| 10| .96] .38 | 39.65 

1,130/ 10] 1.21] .30 | 24.79 
| 

\ 72| 14| .92| .28/| 30.43 

\ 72| 14.) .84| .36 | 42.86 

72| 14} ..83| .29| 34.94 

wl) qa | gee a deogeltopese 

72 14 .85 | .37 | 43.53 

Rela- 
tive 

Con- 2 
trol gain.? 

ration. 

Perct.| Per ct. 
18.09 82 

19.07 183 

24.81 90 

24.81 152 

19.07 108 

21:69 104 

22.84 143 

13.55 102 

13.65 65 

21.69 130 

23.00 74 

18. 09 78 

21.69 116 

21.39 123: 

21.39 140 

23.66 81 

ecececcleceeccsoe 

er i 

ete neces 

1 Rations 1 to 16, inclusive, were fed to the usual ‘house run” of birds, other than Leghorns. Rations 
17 to 26, inclusive, were fed to Leghorns only. 

2 Control taken as 100 per cent. 
3 Average from two experiments. 

es 
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TABLE 4.—Results of fleshing springs (battery experiments). 

1 Average per bird. 

| | 

2 Control taken as 100 per cent. 

Ration. 
Num- | ae 

l ‘ is ber of per 2 aiene Gain. 
} = orm tter-| birds. ; No Special feeds. Sei tar oa 
| } 

’ | Perct.| Perct. | Per ct. | Lbs. Lbs. | Per ct 
| (Low-grade flour................ 5.25 | 17.5 | 65.00 390 | 14 3.45} 0.72} 20.87 

1 |{Middlings (standard wheat)....| 5.25 |......../...2..2- 391 | 14} © 3.35 -61| 18.21 
HUOMCGORtS Hees ec. ote coe e ne [er fs O00! [Ce Nate ae Sa 395 | 14 3. 36 - 61 18.15 

[42 Ot: 391 eS Pe RU .56 | 17.34 
| | | | | 

596 14 |; 2:6bae) BaiBaO. 27 97 
596 TV PSO AGS i SV > aa 

Low-grade flour. .........-----. 5.00 | 16.67 | 66.67 594 14| 2.76) .65| 23.55 
2 |; Middlings (standard wheat)... 6267) [2-22 k ee eee 591 14 3.00 | -68 | 22.66 

GapAaaunme Ge nok ye 5.006 ee eee ie oe ‘) 598 rl ee 2 lees a as 
ig | 594 14| 2.94 .55 | 18.71 
| 597 14 3)2 3:39 lire ee 7570 

i 509 Te Dees TI aS | 15.54 
| 

(645 14| 2.66 68 | 25. a 

(Mow2erade flours..a/do..c.<cc. 4.50] 15.00) 70.00 ‘81 14 | 2.85 49) 171 
3 |{Middlings (standard wheat)..._) 6.00 |........|....-... BoD sae 2 Sone eae ae Se Neen rere | 4°50 | 751 14) 2.77 .53 | 19.13 

RAY Geos oe Goa ae hae Pelarys diaarae 689 Tea e074 .53 | 19:34 
|| 782 14] 2.83 -63 | 22.26 

| | | | 787 14! (3.40 [po 7B « 25208 
| (Low-grade flour................ 1.67 | 20.00 | 66.67 

4 |; Middlings (standard wheat)....| 3.33 |........|.-..-..5- 125 8 4.14 - 92 22. 22 
Oatmeal ies Sees s ee a 3533) (ESsse555)eeaesoae 391 8 | 3.65 -38 10. 41 

| {Low-grade flour................ | 1.67 | 20.00 | 66.67 

a ce tse } so] 4) a8) a6) 34 
| Nes Gee Th, inoue Fas 
| (Low-grade flour..........-.-... | 3.00} 15.00] 70.00 

Pi tetidanes (seid acted) anol fede ene { 381 Te | 258 | 293.1) 36.05 
} Peanut meal Land 50 | 286 14 2h 18 95 43. 58 

[gr Sere scents Ser aie ear papain stance | RAL fess Red feta Re \) 574 14 | --2.52 T5o| 2 s20276 
| 573 14; 2.64 389:|5 33:71 

TABLE 5.—Results of fleshing hens (12-bird experiments). 

Ration. | Gain. | Feed 

| | per 
| | Initial | Lae ihbone 

a Corn |Butter-|"&2ht-|pxperimental|Control| gain | exper . : om utter- * |Experimental)Control| gain.? | experi- 
No. Special feeds. meal. ilk ration. | ration. | mental 

; ration. 

{ l | | 

Per ct. | Perct. | Perct.| Lbs. | Lbs. |\Perct.| Perct.| Per ect.| Lhs. 
| 4.9} 0.95 | 19.30, 12.83 151 | 3.20 

4|. Peanut-meal-. 22 s....- 13.33 | 20.00] 66.67 5.1 | —.19 |—3.69 | 7.00 ZS (ee Sie 
4.9) .41/ 832) 10.34 80} 6.30 

gf Eeanat mie 2s--F---- AL-DOUE Ode GEL6T Idee) at |e caelbieien Weuttaperlt coe 
| Meat scrap -----.---..--.- St cee eb a 5.0| .33| 6.68| 10.34 e4| 7.7 

|{Peanut meal........-.... 10.00 | 20.00] 66.67 4.9) .74| 15.11 | 12.33 118 3.76 
Jal s MeALSCEADES: 2 c<02 2 ol5- 5 - Ai ey | ae Se, | Spee Snr a2 ii Pee 9.77 7.00 140 | 4.54 
| Alfalfa meal. ............- B00 fe se.) Ui! 4.9| 25] 5.13] 10.34 50 9.51 

2 | | 

|(Peanut meal............- 10.00 | 20.00] 66.67 | 4.9| .49 | 9.98 12.83 78 5.64 
4c MeairsCrap..s-s5-- ~~ 2 - 100 Rt oe eee ee se il .19 | 3.68 7.00 53 12.96 

Alfalfa meal........ a PASS | Sap ae Uae) Te, Slee | 4.9|/ .43| 881 10.34 85 | 4.65 

Topped; meal... 25. . 11.00 | 20.00] 66.67 4.9)  .99/ 11.15) 12.83 | 87 5.50 
oO Alfalfa meal 2 33 5.3 7 05 —.95 7.00 | 15 Si-0 523555 

emmegunires a Tt Fon feces oacaacon pe 4.9| .34| 6.96 | 10.34 | 67 7.53 

Se ap 5.2| .83|16.04| 10.36] 155 5.44 6 | Boiled potatoes. ......... 14.81 | 29.63 | 55.56 { Bah.) cap Loerrad estan (emer piting tay 
| | 
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TABLE 6.—Results of fleshing hens (battery experiments). 

Ration. 

Special feeds. 

Ground/oatss-e--_ 2h. 

Ground! oatstesc: . 2st - 

Groundoatss..--.-— <2 

Ground 0ats===2---5s4-- 
Meabscrapssscene aa 

Groundsoatsse = eee 
Meatiscrapees<..-5245- 

Groundtoatse \255 hee. 
Alfattammeslaay 2 2 Bt 

Groundioatsee 6. 
Alfaltannealias 5. eee 

Groundioatsseos. 2 ae 
Alfalfa meal 
Mea tSCrap ec. seen sane 

GroundioagtSta-s.2-s- ee 
Alialfa meal 
Meat scrap 
Charcoals: s5ese~ see 

Groundsoats= =. 45-e - 
Alfalfa meal 
MeatSCraps-eaeeo-- ae 
Chareqal’a seit oa ae 

Soy-bean meal.......... 

Soy-bean micas Pane 
Waters re sae 

Soy-bean meal.......... 
Mecatiscrapeesseeae= eee 

Meatiserap s2s0 26s 4552: 
Waterss. Spi ise top aie 

Peanut meal: s<-2 5 
Alfalfa meal 

Low-grade flour 
Middlings (standard 
wheat) 

‘Beant hours Wi see 

Low-grade flour 
Middlings (standard 
wheat) 

Oat middlings.......... 

Low-grade flour 
Middlings.(standard 
wheat) 

Oat middlings.......... 

Low-grade flour 
Middlings (standard 
wheat ) 

Ground oats 

1 Control taken as 100 per cent. 

Gain. 

mut, [ber of | Bays | Initial | Ito ut- | 7; ed. | weight. xperi- | Con- 2 
eon fers poe yes mental | trol | S42." 

milk. | ration. ration. 

Per ct.| Per ct. Lbs. Lbs. Perct.| Per ct. Per ct. 
30.00 | 60.00 39 14] 5.08 | 1.76 | 15.17 | 13.17 115 

30. 00 ; 60.00 761. 10} 4.58 451 9288 10624. ~98 

30. 00 | 60. 00 80 8| 3.98] .33| 829] 7.66 108 
| 

16. 67 | 66. 67 \ 72| 10| 4.46] .65| 14.57|10.62| 137 
| 

16.67 | 66. 67 \ 77| «8| 3.96| .31| 7.83| 766! 102 

18-00)) COSGF aan! 344} 5525i| | 42819 koom ares él 

1800 | Be 87 TNE a7 hi ald | Se88slin eda nas era yasermane) Gea 

18.00 | 66.67 
feos BERAL oe o 38 14} 5405) > 4a) SR gery 62 
Weeesce tiles tecoc 

16. 67-| 66. 67 
oe 75 10| 4.37| .35| 6.01 | 10.62 57 

16.67 | 66. 67 ; | 
FSR e | Bree 79 Sb. 32960). 2.285) —n7s0 mabe mGG 92 

40 8|. 4.56) .33| 7.241 6.22 116 
eee) | set { 40 g| 440); .26 nat 6. 22 85 

25.00 | 66.67| 40 g| 4.84]| .20| 4.09] 6.22 66 

| 25-00 |..----- \ 40 8| 4.88 | —.05 |—1.02 6.22 ee 

25 m4 66. 67 \ 39 g| 4.88! .19| 3.90] 6.22 63 

Egor \ 40 g| 4.89] .20] 4.09] 6.22 66 

25. 33 eo 40 g | -3-8011.301 “Z7e e229 124 

15. 00 70. 00 | | : 
501 Lit 3250) Pao oecone ee eee 

ea a ag 497 14 he (0501 | 545) Woe Re pete eee 

20.00 | 66. 67 
495 14‘)% S14 |. 43] 13.690 eee ae 

ee ee 481. |... 12 1Oes 20 17... Se OLgeees Sees Dee 

_ |r 316 get 8-56 46 hae ee ee 
20.00 | 66.67 |} 399 8 he 372 5a ae ona eeeee eeen= 

323 g| 3.74 rp Pe toa ea icencs 0 ed 
ee Pere 628 Bib Sc gai] Ven | fak ate ema een een 
ee eee 640 8| 3.92 S77) Geet epee ens 

15.00 | 70.00 |) si 8| 3.7 aT ae iy eS Ces Bee) 
319 Silt Zero Sat 19 Foo ke ae 

ree Osa" ig era aaet eed: Toate eae eee 
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TABLE 7.—Gains made in 4, 8, 11, and 14 days by broilers fed the control ration." 

Amount gained in— 

[eerie Aver: 4 days. 8 days. 11 days. 14 days. 

Experiment No. | ie Peal a - | - 
| birds. | veioht.| Per- i er- | 3 er= | ey er- 

peient ean tage Stic Ee eee ae centage, ee centage 
) ) | 

| initial | COAL inition | Of total) initial | OEtOtAl| inition 
weight. arn. weight.) °"~ Lear gam: weight. 

‘Ounces 
i] Sa ee Ooty, EE a or 12 26.0 | 20.05 | 31.55} 35.91 | 56.52] 47.23 | 74.33 63. 54 
Dns Cat Ltt Carnac ie Soy aad Rae ie 12 28.6 | 20.27] 33.71 | 35.94] 59.77 | 47.46 | 79.83 60.13 
Doe «dea os DOR) olay aes Met 12 98.4 | 14.82 | 25.12] 32.09 | 54.39 | 45.31] 76.80 59.00 
7.) saya Vignes ts He =a ole om ee 12 28.5 | 19.64 | 36.08 | 34.77 | 63.88 | 46.42 | 85.28 54. 43 
FE va) salted Poon Si oil Ue Sting <li ele 12 25.9 | 16.35 | 30.21 | 27°98) 51.69 | 37.78 | 69.79 §4. 13 
Gee ee ee ee ee ee 12 26-0 |. 16.52] 30.57 | 30.12 | 55.74 | 41.30'| 76.42 54. 04 
Ti 2 Dea iS eg al a ocala mae 12 ISG t | elicolsl a oss4 onl) eonseL |b) OSsc2p) |e 44-100 |e OOsce 51.78 
Giese Mh ge Sh ae Gee A 12 28.5 | 14.63 | 28.90 | 31.45 | 62.12 49.50 | 78.02 50. 63 

} 

Totalecasc= = sae eases 15 aie osseaselescocees|lossesasslléssonctc Sazogeeleseocee+|bsubsees|bodacas= 
IAVERAL Om. -2 got sae od aee| ceo done see oaecs 17.45 | 31.18 | 32.95 58. 88 43.81 | 78.29 55. 96 

Qe eins aacaSe oe cee cen cents 12 26.0 | 16.82 | 33.98 | 30.58) 61.78 | 38.63 | 78.04 49. 50 
1 ae Se ee fee ee ee Bek eee ea 12 26.0 | 14.69] 29.95 | 29.64 60.43 | 38.95 | 79.41 49.05 
7 leas So se a ean Ss a eines ae 12 38.8 | 16.78 | 34.67 | 32.51 67.17 | 41.71 | 86.18 48. 40 
1S Ree es eee Dalene pea | 12 25.5 7.30 | 15.30 | 19.69} 41.26 | 36.09 | 75.63 47.72 
1 MS Sgt, re ee a 12 25.6 8. 61 18.48 | 22.41 | 48.09 | 37.24} 79.91 46. 60 

1h Se Sec Bas mobeuaaeaedede bee 12 S857 | QU 1d |) 45:64 | 32535 | 6981 | 395835) 77.32 46. 34 

Lis cobs 500ocsoaoSodcagsesene 12 25.7 6.16 | 14.13 | 20.35 | 46.70] 35.84 | 82.24 43.58 
IG Ise Ae ssassnssnoaeeedseousad 12 38.8 | 18.44 | 43.98 | 27.72] 66.11 | 36.25] 86.45 41.93 
1 (ial a RS a rs Sane 12 35.1 | 10.79 | 25.84 | 20.61 | 49.35 |. 27.13 | 64.97 41.76 
TUS pe ah ll PN NE 12 31.7 | 15.09 | 37.07 | 23.48 | 57.68] 31.91 | 78.38 40.71 
192 ee ert Se ae a 12 38.9 | 14.59] 36.19} 29.13 | 72.26 | 37.01 | 91.81 40.31 
AX) See eu ese oer ase ceeoe 12 24.8 | 17.46] 43.45 | 26.51 | 65.98 | 37.10 | 92.33 40.18 

Mobals vee Ns Steet 144aleg 2222: Ee aeeiiee! ewe Becton Ped Ravew AU Reason epee: Semen 
PAV OLA PC Sea nee e tn fal eta Jaaligen enerer 13.99 | 31.32 | 26.25] 58.76 36.47 | 81.64 44. 67 

DA eee ee ee eens BOO Cen eS Rae 12 30.9 10.04 | 25.13 | 22.386] 55.96 | 30.45 | 76.20 39.96 
As iS ena ae aaa Ate ll ae 12 SET | LIT 29-5 71923.48 1. 58.99) 372} 79: 70 39.80 
Das ea Scerhis sense Soc oewewe 12 36. 4 9.06 | 24.83 | 17.80] 47.78 | 25.15} 68.92 36.49 
DAN nd Keene Sabato ae cites 12 35.8 | 10.49 | 28.76 | 22.14 | 60.70 | 26.54 | 72.77 36.47 
PAs stage. 5 2 Ran eto e eee ee 12 30.9 9.94 | 27.29 | 19.54 | 53.65 | 26.15] 71.80 36. 42 
D1 Fe a = £9 5s ee aE re 12 30.8 | 11.00 | 30.47} 21.24} 58.84] 28.90] 80.06 36.10 
Oy fear ER Fa Be 28 See a aes A 12 24.'8 6.33 | 17.86 | 11.12 | 31.37] 26.04] 73.48 35. 44 
OAS 4 es Pe Ne Se Fae a ee 12 30.9 8.82 | 25.95 | 16.58 | 48.78 | 24.29 | 71.46 33. 99 
i Sys, aR 8 EA ON pe ho 12 31.7} 10°58 |% 31.78 | 18.77 | 56.38 | 24.41 || 73.33 33.29 
SSS Ss See See Se 12 22.6 | 12.56} 38.08 | 19.04 | 57.63 | 25.93] 78.48 33. 04 
late KG hese c tee ascetics 12 28.6 | 11.83] 36.78 | 18.24] 56.70 | 24.35} 75.69 32.17 
3 De ten Races Pepe te sae re a. 12 SEO) GAO) Pasa al) |) ep) Teas |] Shak! 32. 09: 
5 on Seances hooraecnenduc apa 12 36. 4 8.11 | 2538 | 15.62] 48.89 | 22.57) 73.77 31.95 
se ee ese ee cess 12 24.8 | 12.20 | 38.70} 20.08] 63.71 | 28.38} 90.04 31. 52 
As nse ae cs BEng a encEaae 12 31.1 | 8.82] 28.73 | 18.75 | 61.07 | 20.50} 66.78 30. 70 

otal =tece see ce Bee B10) AS Be Bis aae | Pocono] ke eeesege Rep te | ere [SRS ecl ee ee 
WAV CLAP Ona sani kee Soca | seine seen Shee oo 9.98 | 28.82 | 18.92 | 54.63 | 26.20 | 76.81 34. 63 

310 po cea sso asses s0ses5c¢ 12 26.0 7.05 | 23.86 | 13.34] 45.14] 21.24] 71.88 29.55 
SMe eee Seas cee eee Se 12 28.5) 11.72} 40.39 { 13.19 | 45.45) 20.75 | 71.50 29.02 
DOA ae ee eee a ao Sd 12 3L. 1 6.92 | 24.40 lap Al GELB IP PAD IR | TIAA 28.36 
BS ee Ge ee ORES See ae 12 36.8 | 6.01 21.32 | 16.19 SADT epee 77. 04 28.18 
Aili Baeetied gun’ Sec Jue Sos ODeer 12 31.7 | 5.97 | 21.45 12.56 | 45.13 | 20.29 72.91 27. 83 
22: he iseh5- S57 ese ssn eso0gnc 12 30.9 8.85 | 31.86 17.46 62.85 | 20.41 73. 47 27.78 
1 Oe gts oe ee ee 12 25.9 | 11.11 |. 40.02 | 21.51 | 77.49 | 23.42 | 84.37 27. 76 
A ee ees i Weems oo ae 12 38. 8 5.27 | 20.90 | 12.10} 47.98 | 16.53 | 65.44 25. 22 
Ee Ae A Sec Shs Gana aes 12 36. 4 4.76 | 19.09 | 11.70 | 46.91 | 16.39 | 65.72 24. 94 
2 Re OR Oe Se oe 12 31.0 7.09 | 28.45) 15.23] 61.12] 21.14} 84.83 24. 92 
AGE oe. ins ie so kss de 12 31537) 911-535) “46: 90) |) 15.84) 65.45 | 19:01 | 78.55 24. 20 
Aastra ee oe seh 2 Sa ok 12 26. 2 9.52 | 41.11 | 12.99 | 56.09 | 17.14} 74.01 23.16 
(= SE Sa ot Ae CeCe cs eee 12 24.8 2.19 9.69 | 10.41 | 46.06 | 18.22 | 80.62 22. 60- 
t CSG CoRE er oe aes Se een 12 38.0 5.10 | 23.85 9.93 | 46.85 | 15.24] 71.28 21.38 
HY) Aa ae ee 12 38. 1 4.00 | 18.19 9.73 | 46.00-) 13.15 |. 62.17 21.15 
OLS b=. 2 2 a SS Se ee 12 38. 7 4.21 | 20.81 8.88 | 43.90 | 14.12 | 69.80 20. 23 

Jie Dept Poe azaeh SOW JES SS EI Bd i ERO Rete ED as heheh dl EB: cleaves 
AOU AE Crea clan totes sk oa) aca steal sac oie 6.95 | 27.37 | 13.52 | 53.25 | 18.87 | 74.32 25. 39 

Gratd total. .=. 22-2... (i fy | AROS Beare ne al RS GS (ORT PD) (SSNS Ge ee yd ree 9 
Gran Waveracpesee. eal Sess oe ee eos tee 12.09} 30.10 | 22.91 | 57.05 | 31.34 | 78.04 40.16 

1Corn meal (40 parts)+Dbutter milk (60 parts). 

80750—22—Bull. 1052-2 
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TABLE 8.—Gains made in 4, 8, 11, and 14 days by springs fed the control ration. 

<2 

] 

> Num- Avyer- 

: as | age 
Experiment No. Heed! | inidial | 

urds- weight.) 

| 

Ounces 
eS aS gee oe ae a 12 54.7 
Fe is ene 2 i ie 12 43.9 
rl Ee ed a a 12 54.7 
Se Se ea eee { 12 43.8 
nae CE et = et oe 12 44.0 
Se See sce Usa eat eee 12 55.0 
AGE OE RES AR ee Not 48 54.8 
pate SS At Ue Se 12 45.6 
Be ee a ete 48 57.1 
Ren ee ee ie ea ES 48 58.2 
DR relic a Maer gl a 48 55.5 
eh Se etre re 48 56.8 
Bese BER sae See ee. eae 24} 41.9 
SSS Se ES ~ ee 48 | 42.3 

ZB EF pol Go ge ae oP BOGS a 
AVETAPC 6. 2 tac gcsece besaenee py aly 

Amount gained in— 

4 days 8 days 11 days. 

Per- | Per- Per- 
Per Per- Per- 

eae centage cue centage Sa centage 
initial | of total Ser of total initial of total 

weight. Bue: weight. ain. | weight oie 
| 

16.22 57.01] 30.16) 68.81 | 36.28] 82.77 
12.73.) 31.47 27.38 67.69 | 34.53 85. 36 
13. 97 36.30 21.26 | 55.25) 30.62 79. 57 
12.65 | 33.83 27.38 Tae2o' | oes 14 90. 24 
11.13} 30.99] 24.07] 67.01! 31.72| 8831 
14. 04 40.86 | 25.91 75.41 | 28.88 84. 05 
15.85 | 46.41 23. 78 69. 63 29. 88 87.50 
8.83 33. 15 18. 70 102205] 2 Sir 1 8829s 

11.70 | 43.49 16. 95 63.01 | 25.15 93. 49 
10. 92 44.19 13. 22 Doce | Pes 95.35 
2.40; 9.96 13.86 | 57.51 | 18. 67 77.47 
5.88 | 33.31 10. 00 56.66 | 14.7 83. 34 

SS calraee Sat i Baie Sage ae Ll 14. 04 51-58 |) 21-51 79, 49 | 
Se SE Al Raplee 2 13.99 | 42.42 | 24.64] 74.71 | 

| 

Sec Gea Soe 17.28 | 59.81 | 24.43 | 84.56 

1Corn meal (40 parts) + buttermilk (60 parts). 

TABLE 9.—Gains made in 4, 8, 11, and 14 days by 

ener 

208 

-<=< 

--* 

“ae 

Amount gained in— 

Num. | Aver- 4 days. 8 days. 11 days. 

Experiment No. ber of a | 

SEN weight.| Per- | por. | Ee Per- | Fel | per. 
eee centage) Sie centage ee centage 

initial | ftotal | snitian | Of tot@l) initiay | Of total 
weight. 92- | weight.) 32!2- weight. S 

\Ounces 
Se es 12 66.1 |. 15.50 | 39.95 | 28.04] 72.27 | 33.55] 86.47 | 
Sos Seek ee oe oe wok 12; 66.1 15.87 | 45.36 | 28.54] 81.57) 31.65 | 90.45 
Heese eS ne owe eee eee 12 66.0 | 12.49) 38.62 | 25.11 77.64 | 27.68 | 85.59 
BEE YS Deere 5 EIS Te Ses 12 74.2 | 14.00 | 44.05 | 22.08 | 69.48 |. 27.24 | 85.71 
SoS ae ae ER ee Se 12 77.4 | 19.18 | 61.57 | 22.49 | 72.20 | 27.22) 87.38 | 
SE A ee tS ee 12 74.4 14.10 | 50.98 | 20.55 74.30 | 24.60 88. 94 
SSeS Sees SSS See te LES 42'}> —“74.3>}> 12550 47.28 | 18.31 69.25 | 22.74 | 86.01 
Boise See eee sae 12 64.9 12.13 | 45.48 | 19.81 74.28 | 23.09 | 86.58 | 
eS Coes ek See Cae 12; 82.6 9.65 | 37.58 | 19.59] 76.29 | 23.04 | 89.72 
So. ose saber countenance cat 12 82.6 10.82 | 43.95 | 17. 99 73.07 | 22.55 91.59 | 
= ae 8 58 SS OES RE 12} 82.8 9.62 | 39.69 17.45 | 71.99 | 21.66 | 89.36 | 
Soe eet sae teen cue 12 73.0 |. 10.57 |. 43.99 | 17.15 71.37 | 21.71 | 90.35 | 
5 a 3 a a eee 12} 76.2} 10.90| 45.48| 14.77] 62.99] 20.21| 86.18 | 
cess se ae ee 12 65.8 | 10.70) 49.45 | 18.00) 83.17) 19.39 89.60 | 
ee ee eshhoes cue eeeehe ae 12 67.1; 10.88 | 46.48 | 16.64 71.08 | 19.47 | 83.17 | 
BY PA osc See es Sek 12; 66.3) 11.24) 55.13 | 16.08) 73.39) 19.25) 87.86 | 
So eee See 12| 62.8) 11.66) 37.71 | 17.93 | 84.96 | 17.97) 84.96 
ee op ee 12| 70.2) 7.46/| 39.70; 11.95] 63.60. 15.20| 80.89} 
Soe eee Ee ee ea a 2A |}. 87.1] 12.27 68. 97 14.72 | 82.74 18.40 103.43 
eis as See ie a ob een cs oe 12 79.5 10.47 | 59.05 15.51 87.48 | 16.81 94.81 | 
San a 5 Se ne preg | 12 75.6) 4.24! 26.14) 10.35!) 63.81 | 12.97) 79.96 | 
Se) oe Cee ope a 24); 82.6) 6.47] 38.44 8.09 | 48.07 | 12.30] 73.08 | 
Ae 1 a 5 Se a ee 12) 2 (52D AG Se | 42.14) 11.46) 69.29 | 13.78 | 83.31 | 
Sa See ep 12) 76.4) -~-5:94}° 37-7 10.04} 63.75 | 12.43) 78.92 | 
Reap fe pe ces alah aac Beep etd 12; 65.1] 11.07 | 69.23 | 16.06 | 100.44! 17.89 | 111.88 
Bf Fe a ke eee tee 12 | 80..8 4,62) 54.38] 5.17] 66.45 4.91) 63.11 

| | | | | 

Potal-- 2: fhe B36 |-znenles Pes Bee ee, ae eeriae er ee 
Averapos) ei 4 ea. SE: eee Lae ibd | 49.71 | 17.29| 77.36 | 20.68) 92.53 | 

| | | 

14 days. 

PRR NS BS bs 
a 
KRSASEAS SSSR 

hoe rt ae! ° ror) 
32. 98 

sete ence 

roasters fed the control ration. 

14 days. 

1 Corn meal (40 parts) + buttermilk (60 parts). 
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TaBLE 10.—Gains made in 4, 8, 11, and 14 days by hens fed the control ration.’ 

Experiment No. 

aes 

Total 

i 

i ee is 

es 

aes 

ee 

i a ee a 

| 

Num- 
ber of 
birds. weight. 

79. 2 

Amount gained in— 

4 days. 

Per- 
Per- 

coma tees 

| initial | 0 tOta 
| weight. Sore: 

10.22 | 47.45 
9.26 | 35.18 
7.88 | 39.48 
6.91 | 35.80 
4.54 | 24.25 

12.85 | 72.27 
3:62 [ 22.57 
3.51 | 22.30 
1.01 64.17 
6.24 | 40.00 
4.23 | 27.99 
5.55 | 33.41 
9.7 69. 58 
3.30} 25.98 
3.15 | 24.90 
4.19 | 32.66 | 
1.63 | 13.59 | 
5.18 | 46.46 | 
3.24 | 29.67 | 
6.09 | 57.13 

dl be 74 9 ae ae 
BrP id alee ae | 

3.34 | 32.30 1 
6.05 | 60.62 
1.61 16. 48 
8. 7 90. 31 
6.18 | 69.44 
2.62} 31.49 
1.66°|> 23. 71 
1.66 | 23.85 
1. 81 26. 62 
3.15 | 48.46 
63788|/e- 
1, 24 19.77 
2.62} 31.49 
1.44 | 28.07 
1.09 | 30.03 

.98'|| 53. 85 

4.08 | 34.31 

1 Corn meal (40 parts)+ buttermilk (60 parts). 

8 days 11 days. 14 days. 

| 

Per- Per- Per- 
Per- Per- | 

cae centage conned centage SEB EBES 

initial | Of total) initiay | Of total) initia 
weight. ees weight.) 8@2- weight. 

| | 

15. 84 73.54 | 19.87 92.25 | 21.54 
15. 55 58.89 | 21.59 SZNOsu ema Ones 
13. 51 67.69 | 16.64 83. 37 19. 96 
11. 20 68. 03 ODO 80. 57 19. 30 
10. 67 56.98 | 12.50 66.77 | 18. 72 
16. 84 O40 7L a 15218 85. 10 17. 78 
9. 47 59. 04 12. 68 79. 05 | 16. 04 
8. 52 54.13 13.39 85. 07 15.74 
9. 87 62.71 | 14.98 95.17 | 15. 74 

12. 94 82.95 | 11.16 71. 54 15. 60 
8. 46 55.99 } 12.76 84. 45 L5G 
8.94} 53.83) 12.86 77. 06 16. 61 

12. 68 90. 96 12. 46 89.38 13.94 
10.18 80.16 8. 55 67. 32 | 12.7 
7. 92 62. 61 11. 49 90. 83 | 12.65 
7.39 57. 60 12.15 94. 70 | 12. 83 
4.54 37. 92 8.12 7.69 12.00 
7. 34 65. 83 10.17 91.21 | T1045 
6.13 56. 14 5. 93 54. 30 10. 92 
6. 93 65.01 | 8.76 82.18 10. 66 
Pil |) PARR 7/7/ 65.35 | 10.36 
4.13 40. 25 6. 43 62. 67 10. 26 
6. 93 7. 02 10. 84 | 104. 84 10. 34 
9. 85 98. 70 12.62 | 126. 45 9. 98 
5.16 52. 81 7. 66 78. 40 9.77 

11.34 | 116.91 10. 33 | 106. 49 9.70 

8. 34 93. 71 VEAl 81. 01 8. 90 
2. 87 34. 50 8.55 | 102. 76 8.32 
4.27 61. 00 Sal ty7/ 73. 85 7.00 
4.07 58. 48 7.82 | 112.36 §. 96 
6. 68 98. 24 5. 98 87. 94 6. 80 
7.50 | 115.38 5.19 79. 85 6. 50 
3.010 46. 83 8.22 | 124.17 6. 62 
3. 99 63. 62 BROW = atipey/ 6. 26 
2. 87 34. 50 8.55 | 102. 76 8. 32 

a tat) 10. 72 3. 52 68. 62 Haake 
74.74 76. 31 3.16 87. 05 3. 63 
HTN A AK 7.58 86. 81 1. 82 

1.19 65. 18 9. 99 84. 02 11.89 _ 
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TABLE 11.—Weight lost in dressing poultry before feeding. 

BROILERS. 

| Average weight of birds. | Percentage of final weight lost as—| Cooler 
loss as 

: : per- 
Experiment No. ae aris centage 

| Fina : ooler | of 
“igve, | CESSEa cine | loss. | dressed 

| weight. 
| 

Ounces.| Ounces. |Ounces.| | 
jie stag cee ea a ed 26.3 93.4| 23.2 z 0.76 | 0. 85 
Ot Se As So SIRE eh re a 29,1 26.1 25.8 6. 1.00 | Tait 
Sree) ane We Nr | cae 25.2 22.5 | 22.3 6. nal ay 
be BS ESET aS oes SS Se a Bde 7) 28.5 28. 2 ye 79 | . 89 
SEES fo a ed ae ee Oe aa ae 35.4 31.8 31.6 6. Sole Ol 
Geta see ee Se. Sa. ee 28.7 25.8 25.6 Ds - 80 | . 89 
Te eee ee SE SR ANE ME 44.1 38.5 38. 2 1é - 83 | 95 
oe eter Set AR RE OE rat Ab Eg 1 38. 0 33.4 33. 2 Ue . 60 | . 69 
OE Se. 2 See Se ae. 2 Bae 26.1 23.6 23.6 Sk! 7a Pee een) tere?) 2. Ge. | eee 
1 Nee eee Sc SY ee 30. 8 27.8 Da Ds 1. 65 1. 83 
Se SE Se See ee ate 30.5 27.2 27.0 Us -Of | . 65 
OAs: SERN, ee ae ae 37.5 34.0 33.9 oye - 40 | 43 
1S 0 Eee ee ee rs ee aS 30. 7 2D De: 6. - 28 | -ol 
1g rant © Se eae 2 eee eee A 9 29.6 26.4 26.0 6. - 43 | 49 
eS So oe ee ee 6 ee 40.7 36.1 BUF 7/ 6. 1.08 | 3 - 
1 OES eet ee ee ee ee eee 33.9 30.1 29.8 tls - 69 | By: 
NT PES get ete ee OS, eo I 4 30.5 26.8 26.7 le 28 | 28%: 

Potaloer -scSS.8-5.. ee) S, PAGE| Se ee. eee ae ae see mae | een ee 
INVICTASO§ faa. Sess 30.8 28.5 28.3 . 63 | . 76 

SPRINGS. 

Ne rey ice ee So See re | 54. 8 47.7 | 47.5 0. 43 | 0.51 
DARE ane Te Gp. 23 Serie SPE ace teat 4 | 66. 0 Biss Ge) Bate | 1.04 | 1.18 

otal pees ee wk oe 2 pee Bs We see eae OS cae eal ee —- ee Seni 
Averdeei:  sasy Seep ae | 60. 4 | 53.1 | 52.6 eo: | 85 

ROASTERS. 
. 

7 eRe hm ht ia Sa | 82.7 TD 720 .6 | 0.19 0. 22 
DEAE At ns Fee ani. - See b: Za sth = Ghent 164.0 £20} += - 237 42 
i a Ra SE AN | 67.2) 5qro-F — 5Br9 : 52 . 60 

Totals eo ee fre chAve lena beeen veel ae erento |e ade |e 5 | ee 
INV CTACEH te seni ts nae ae | 74.7 65.5 65. 4 . 36 41 

HENS 

1 bea ae ES ace eer mapa ye ae 6 73.8 67.5 67.2 3. 28 aoe 0.36 8. 87 0.39 
Op ae ee EL Ne ee 6 92.3 85. 2 85.0 aon 5.55 .18 7. 88 - 20 
ARS SES 8 eA ee eT eee ee ae 6 74.0 68. 0 67.7 3. 61 4.56 =88: 8. 50 sas 
|e DGS a IS SO Ree Ee nae. 6 82.1 74.9 TL 2. 80 5. 98 . 24 9. 02 Daa 
De ne RN eM ar Seen TS 6 81.0 73.6 (PATE 3.55 5. 63 aay 9. 43 oat 
Cae Pe Ee eye ty ee ea 6 74.3 67.8 67.5 3. 78 4. 92 41 SURE .45 
7a ee as MANS aes Sue eee 6 85.3 77.4 77.2 3. 88 SES Y/ aa 9. 50 onl 
Bese BE eee aes eae SAN ae! ay. 6 69.0 | 62.9 62.5 3. 54 5. 37 . 44 9. 35 . 48 

| 
Hs 2) el ee ee ave comctilet core qetell Skee Sie |=! paier [pce eee Ue De ree 
IAVGTAQC Suc scm cee 79. 0 72.1 71.8 31 34 
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TABLE 12.—Weight lost in dressing poultry fed the control ration.! 

BROILERS. 

Average weight of birds. Percentage of final live weight | Cooler 

1 Corn meal (40 parts) + buttermilk (60 parts). 

lost as— | loss as 

Num- | per- 
Experiment No. Trot centage 

x irds. : # yen 2) 
tinal | Dressed.| Chilled. | Blood. | Peath- | Cooler | otal. | dressed 

: ; | weight. 

| 
Ounces. |\Ounces. | Ounces. 

5 Ee a Te 0 ae ae en ae 12 33.7 30.5 30.2 3. 96 5. 66 1.00 10. 62 Meat 
eee Seo th See Ee ee 12 37.8 34.1 33.8 4,30 5. 66 . 74 10. 70 .82 
Sak DES Soe ee eee a ee 12 | 45.7 41.1 40.7 3.77 6. 35 97 11.09 | 1.08 
A A Sen GOS See Bee a 6. 60. 2 BS} 7/ 53.4 4.07 6. 72 -45 11. 24 | . 50 
hae te es 3 he ee Ae ae 6 | Oda 49.0 48.7 4.07 7.00 43 1559 | 48 
Geeks. ee ER eo a 12 | 38. 4 30a 34.6 3.74 4, 89 1. 28 9.91 | 1.40 
PR SE Sa Feed. Sey Bee ee 12 | 38.6 35.0 34.5 3. 23 6. 36 1.36 10.95 1. 50 
SCR ee ge 12))— $3420 33.4 33.4 4. 60 5.36 .18 | 10.14 .19 
OS a Sh ae ee a 12 | 47.0 42.3 41.8 3.91 6. 16 1.03 11.10 TAS 
1h Ce oh ee Re aay Py 41.8 37.3 37.0 4.02 6.75 .70 11. 47 | .79 
OS 5k tye ee SO AR 12 | 34.8 30.9 30.4 4.18 7. 22 1.14 12. 54 | 1.29 
117). Se = ee ne Mee | 4 41.9 37.8 37.5 4.11 5. 68 . 63 10. 42 . 70 
SENS Ree cy eT ng et 4 | 49.8 44.4 44.0} 5.23 5. 58 79 11. 60 . 89 
Oe ele ye ne ae a eee Se 4 36. 2 32. 4 32.1 | 3.53 6. 94 - 86 11.33 | 95 

Pabalby 5 eects") bee I Pe fea le ee ol ee em Eerste pee eae eee tee 
A VET ACE Gee SOS ORE dhe ee 41.1 3%, 2 36.8 4.01 6. 45 Sexf |) SIGIR |) .97 

| ee 

SPRINGS. 

I ers Sah Pa a ya 12 73.8 64.9 | 64.5 4.06 8. 06 0. 52 | 12. 64 0. 59 
DP Rt AE oo es SEE At ene 12 89.3 78.6 | 78. 2 4, 48 7.49 .41 | 12. 38 . 48 

ROCA ea eee DAN ee Ra eet eee ics REESE cae Rees | ek are lat a zeramreseill ng teleaa are Ot rs 
Ayerageis5 22202 .g - pester 81.5 71.7 | y (lee a: 7 2 ey 3 WAT 2a52 54 

| 

ROASTERS. 

| | 
5 Le AS Se See eens 12 102. 9 91.0 90.5; 4.05] 7.50 0. 44 11. 99 0.51 
DA eth Oscar vale Pan 12 94.9 85.6 84.9] 4.16] 5.67 74) 10.57 .81 
eo ee ee ee 4 THES 68. 4 Med jel OTS rere .39 12, 41 45 

Potala 62-5 ves Oar [ote siren jer ek GE ae ae SS RRIEG (ees, OE Ren || nee 
MBE RMON ate ein mc een «i,m! 95.9 85. 5 84.9) 4.13} 6.75 S008, tha 44 63 

HENS. 

Sante teaes pee eee 1d 85. 2 78.8 78. 4 3. 20 4.31 0.42 7. 92 0. 45 
flee aI ve A PA als, = 12 101.5 93. 6 93.1 3. 26 4. 54 45 8.25 . 48 
Sh Se ee See ae 12 69.8 63.8 63. 7 3. 28 5. 20 APA 8. 69 575} 
CS 6 SAL eRe ea ee 11 87.1 79.2 79.0 3. 46 5. 68 . 20 9.34 57a 
Pye eine ented e: 12 92.4 85.3 85.1 3.02 4.70 DAI 7.93 Ap?) 
i ee een Ss See ee ee 12 82.6 76. 4 76. 2 3. 56 4,02 SPN Fa ch} 473 
eer ee aden aa ee ee 12 87.2 80. 0 79.4 2. 96 5. 29 -63 | 8.88 | .70 
oe ie Cee oa eee 12 U5? 70.6 70.5 3. 40 5.07 . 40 | 8.87 44 

Natalee. 244-5 .9-4 <a S598) Us 9 HE Sa apf kar |= ar eee Feeebeeae : 
PAWOEAS Ob eit acm. oli. cui ws 85. 4 78. 4 78. 2 3. 27 4.85 | . 34 8. 46 BBY 
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TABLE 13.—Distribution of weight of poultry before feeding. 

BROILERS. 

Chilled weight. 

; + | { | 
EESTI | Giz- | Edi- | Total | Total 

Meat.| Skin. | zard | bleor-| Eggs.| edi- | Offal. | Bones.} inedi: 
fat. | gans. | ble. ble. 

1 Ozs. | Poet. PctcePChe Chel Pe Cenal Fk ter choi Coa eee 
[PESOS «Pease acti 6 | 23.2 |-38.98)]°°7. 38.1 Dem mereatlel | 54.45 | 27.76 | 17.79 | 43.55: 
2 Rae RE aS Oo 6| 25.8 | 43.66| 7.42] 1.20] 6.54 |....... | 58.82 | 24.36 | 16.82} 41.18 
id eee hg a Be 6 | 22533] 40: 1-775 ll se GO ers BOb lene | 56.56 | 26.77 | 16.66 | 43.44 
AE SGN Fe id 6 |. 28.2") 41255"|'\ 8.93962" 08ileeGanon enema | 58.42 | 25.40 | 16.17] 41.58 
BEGE IE, eR |) She) 81:64) 43. 734)> 6.961169. 79: | ponte seam | 57.65 | 24.68 | 17.67 | 42.35: 
Cie: Ree 6 | 25:6 | 39.191 8.2741 1.10 | 6:86 |i: 3-22 55.42 | 25.92 | 18.66 | 44.58 
eee ee S| G | 38/25) 41.684 7.77 14.99 1 26585 eee 56.30 | 25.21 | 17.50 | 43.70 
Sete se, RSE 6-| 33:24| 42-94415 6.99" 2b 58:1 7550) neck | 57.43 25.02 | 16.96 | 42.57 
eee 6| 23.6] 38.01] 7.96] 1.55! 7.47 |....... | 54.99 | 29.02 | 15.98 | 45.01 
OSs SE OL 6) Dies) 400044 G:82t oa. 1c eS z |e | 56.21 | 27.01 | 16.78 | 43.79 
[ee eens a) Ste a 6 | DFNTA| 40-98 Ie 6.87 tae O1 |e GeaSal one Le | 55.34 | 26.36 | 18.30 | 44.66 
Oe) et Mae Se 6| 33.9| 40.50] 7.63] 1.75 | 6.56 |....... | 56.44 | 25.89 | 17.67 | 43.56 
a ara ) ae 6| 26.0 | 43.63 | 7.02} 1.00] 6.84 |....... | 58.49 | 25.67 | 15.83 | 41.51 
11s Ra ga SL 9 ee 6 |, 2862 SOAP G.Ghap eh TA (B72 bl sate -e | 50.84 | 26.96 | 22.21} 49.16 
i faeeeeie eh 1 ape ak 7 ahd 6 | 35:7 85.84-1- §.21 112.68 |. '6l52 to2 2 _ | 53.24 | 32.71 | 14.04 | 46.76 
(eases tence emer 6 442071 40243 17-20 |= 789) 6207 atte | 54.48 | 22.11 | 23.39 | 45.52 
AT <a sccsencanstececens 6| 21.7 | 38.63 | 6.94| 1.39] 6.55|....... | 53.51 | 27.12 | 19.37 | 46.49 
ABE oo sod Ree cc ee 6| 29.8 | 41.46 | 10.13 | 2.95 | 5.62 |....... 60.16 | 22.06 | 17.78 | 39.84 
TREE Yeh ee SEER 6 i}. 28:7 1238295 17. 05n |i 10 lars von ceoae | 54.86 | 27.55 | 17.59 | 45.14 

Potable ce. i casa | a. WUE lee cen eke Ste ss epee Te eee tet | ene ete Beene: © 
Average.......-. AQS3ON 7-581 Sie GAS 2) been se | 56.06 | 26.19 | 17.75 | 43.94 

SPRINGS. 

; 
ais ela at Ja ee 47.5 | 46.43 | 7.89 | 6.46} 0.80|....... 61.58 | 22.15 | 16.28) 38.43 
Pica ene 57.8 |-45:40-|-19.73,) 5.43.) 3206 |_ 22:22 63.62 | 21.15 15.24 36.30 

Totals esse |nsernne|-eaence|eecenee [ee co ieee oe ae oe ee ee [see ae puleee 
Average seer a eee | 45,92 | 8.81 | BeOn ete OS7 kee ss 62.61 | 21.65 | 15.76 | 37.41 

ROASTERS. 

l l l 
atone sd eee 72.0 | 44.48 | 11.07 | 5.02] 4.44 |.......| 65.01 | 19.41 | 15.55 | 34. 99 
7 ME A IN ap RR | 64.9 | 43.36 | 10.26 | 5.89 | 3.89 |....... | 63.40 | 21.48 | 15.11 | 36.60 
Fed US Ree a BE | 58. 91:1 442395 7502 Oy ha Su| ee oe | 58.25 | 23.98 | 17.78 | 41.75 

| 

Total eaccses seas} he WSN wee ee eee oe |e Ee [So Sscan| Sams vice ooeeees|Ussen ee | aceeienl pace 
IVOTACO See iosee | teens 62.3 | 44.05| 9.48] 5.68| 3.00 ]....... 62.21 | 21.62 | 16.15 | 37.77 

| 
» 

HENS 

TT GPa ot OS AS as 6| 67.2 | 40.19 | 13.67| 9.62] 4.81] 1.95 | 70.24 | 18.75 | 11.02| 29.77 
Peak R ee Sas a alge 6 | 85.0 | 39.05 | 13.35 | 11.71 | 4.94) 2.57 | 71.62 | 18.25 | 10.20 | 28.45 
ait Latch oe ea 6 | 67.7 | 36.77 | 15.79 | 12.08 | 4.26] 4.25 | 73.15 | 16.66 10.19 | 26.85 
SARL Utes ie cee 6 | 74.7 | 37.80 | 14.98 | 8.23 | 4.89] 3.45 | 69.35 | 18.94 | 11.72 | 30.64 
See oe eee 6 | 72.7 | 39.16 | 14.71 | 10.37 | 4.55 | 1.63 | 70.42 | 18.52 | 11.05 | 29.57 
Bees Aerie t ens esis) 6 | 67.5 | 39.31 | 13.33) 7.94 | 5.64 1.76 | 67.98 | 20.45 | 11.57 | 32.02 

| (ESS i SEO PR 6| 77.2 | 38.55 | 15.62 | 10.88 | 4.57 | 2.05 | 71.67 | 17.03 | 11.28 | 28.31 
Ses eas: ee 6 | 62.5 | 40.09 | 16.01} 8.09] 4.74) 1.36 | 70.29 | 17.92 | 11.78 | 29.70 

Totaleschcctsocd|.. 48al sees eee Men Meee Ruaee |. Sle RL. hee 
Average......... 70.1 | 38.87 | 14.68 | 9.87] 4.80} 2.38 | 70.59 | 18.32 | 11.10] 20.42 
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TABLE 14.—Distribution of weight of poultry fed the control ration. 

; BROILERS. 

Chilled weight. 

. Num- 7 
Experiment No. ber of | Total. Cie tende Total Total 

birds. Meat. | Skin. | zard |ble or-| Eggs.| edi- | Offal.|Bones.| inedi- 
| fat. | gans. | ble. ble. 

OVS NIRS IPS Gal IP. GR WIP, OF || I25 evs WIE Can den (ial le ore | en ae 
gi hot oh ota fee a 7a baeaYa Yoo) a ig tpl baer cat sel ie Why pl belay} | meme 61.03 | 23.46 | 15.51 | 38.97 
Gs ie nels ie ae Ee AE 4h 3328\) A215) (ec, 7626 |-, 2240) [ne Gab4 Joe o. 88 58.35 | 25.29 | 16.35| 41.64 
Fee eek rie Orel eRe 4| 40.7 | 38.60 | 14.01] 5.92] 6.38 |......- 64.91 | 21.12 | 13.97| 45.09 
(Tes elle SS, a A \i 3466 137898) (cl 40) e886 440s es 61.17 | 23.38 | 15.44 | 38.82 
licen ie Seeder oe ec 4| 34.1 | 36.36 | 11.30] 4.84] 6.46 |....... 58.97 | 24.67 | 16.36] 41.03 
fess St ae Al S740) 408971 Si OT) |e 2808 In Teer ee sae 59.30 | 24.83 | 16.87 | 40.70 
F? hoot UG Te ELE a ochepipl Zl AleS} |, 38847) | LOLOSUIe 454) IS GSbSi le. knee 60.52 | 22.98 | 16.50 | 39.48 
Re te pty. nee f 4| 41.8 | 39.05 | 12.59| 4.68) 7.13 |....... 63.44 | 21.91 | 14.65 | 36.56 
gee ROT aI ae a 4| 28.5 | 39.57 | 8.841 3.40] 6.83 |......- 58.64 | 24.63 | 16.71 | 41.34 
5 (2) SEB Wedel ER een 9 4015236537 |-36286h | 1081. | 5301, |, 6507) |2 os. 2 59.15 | 24.43 | 16.42 | 40.85 
FF SG ee Bebe I See A 4| 37.5 | 36,48| 12.52 | 3.61] 5.84 /_...... 58.45 | 24.09 | 17.46 | 41.55 
foe eres Latte S 4| 25.7 | 39.64| 8.91] 3.65] 6.63 |....... 58.83 | 23.64 | 17.54 | 41.18 
(aR DR CURA aa 4| 44.1 | 39.51} 9.51] 3.90| 6.12]|....... 59.04 | 24.90 | 16.06 | 40.96 
Wil. apical tee panes 4| 32.1 | 37.90 11.93] 4.11] 6.52 |....... 60.46 | 24.00 | 15.54 | 39.54 

ROA eaeeeeeect 56> | See ee Sloe: (Sse ne ecewccslesesticdecsdecilesceschleseececht coon celsen bce 
PAVEEAGO se eto foe se 35.6 | 30.00} 10:41 | 4.21 | 6)5321222.... 60.15 | 23.81 | 16.10 | 39.91 

SPRINGS. 

j | 

ea are ties oe ew 4| 64.5 | 43.28 | 13.22 | yee bl eee 65.98 | 20.77 | 13.25 | 34.02 
Fa An NEE 4| 78.2 | 42.91 | 13.07 | 5.49 | 6.67 |....... 68.14 | 19.14 | 12.71 | 31.86 

a eS a es ee ee eS ee SS ee Pee nee eee ee eee 

Die ees een i ae ee eee | See | BORO ARES SE a aes Ree 
ACveragebss 22.0 |i. eoee file Va) ENT aNy a es Bas [esses ale. peer 67.07 | 19.96 | 12.98 | 32.94 

| | | 

ROASTERS. 

| 

lea Nites 2 pee 4| 84.9| 40.35 | 13.60 | Ta GUlh ea Ryle | 66.73 | 18.41 | 14.85| 33.26 
Tai a ga N,N 4) 68.1 | 40.85 | 11.61 | 3.95) 5.69 |........ 62.10 | 22.55 | 15.35 | 37.90 

pales ee Rl tle tere jescasial pees | ak age (Mere ae gee eve. (Sie se 
Acyerape ests | 5.42: 76.5 | 40.60 | 12.61 | 5.81 | 5.44! (soz2c | 64.46 | 20.48 | 15.10 | 35.58 

! 

HENS 

Ree ee Sas 4| 78.4 | 37.96 | 14.14 | 12.37] 6.09! 2.06 | 72.62| 18.05 | 9.32| 27.37 
7 BSE FS AE 4| 93.1 | 36.23 | 14.40 | 11.92] 4.56 | 3.40] 70.51 | 18.36 | 11.12! 29.48 
Se eg ane Bat 4| 63.7 | 38.65 | 16.22 | 9.97] 5.30} 1.35 | 71.49 | 18.76| 9.73 | 28.49 
Cb St oe aR 4| 79.0 | 38.41 | 16.51| 8.93| 6.42 | 1.57 | 71.84 | 18.23 | 9.87 | 28.16 
Be cases ee wee Shee ce 4| 85.1 | 37.73 | 13.92 | 10.73 | 4.68| 4.25 |. 71.31 | 18.04 | 10.70 | 28.74 
(Heat BUA a pee eae 4| 76.2 | 36.59 | 15.35 | 11.03 | 4.40] 4.11 | 71.48 | 17.49 | 11.04 | 28.53 
Te bee Sa TO 4| 79.4 | 39.13 | 13.58] 9.57 | 4.63 | 3.68 | 70.59 | 19.02 | 10.37 | 29.39 
Si a i ee! 4] 70.3 | 38.75 | 13.22 | 9.50| 5.60| 4.27-| 71.34 | 19.39 | 9.26 | 28.65 

Rn pale teres 2 es EP ede OA ca esa lag lire reg a ane | Deal joes ee oa 
CES a er oe | 78.2 | 37.93 | 14.67 | 10.50 | 5.21 3.09 | 71.40 | 18.43 | 10.18 | 28.61 

1 Corn meal (40 parts) + buttermilk (60 parts). 
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TaBLE 15.—Composition of poultry before feeding. 

BROILERS. 

Meat. : Skin. - Edible viscera. | ude eizret & 

Experiment ae 

ae pied: | water| ‘Wat. /| tO tiwater tee |PEEO lator! iat. | PEO twrater | nee ‘ > herein é S|) aaa ater.| Fat. | tein. ater.| Fat. 

Per ct.| Per ct.| Perct.| Per ct.| Per ct.| Per ct.| Per ct.| Per ct.| Per ct.| Per ct.| Per ct. 
1B pide Olle EN Ag ates 6 | 75.41 | 3.02 | 19.88 | 58.15 | 23.98 | 16.88 | 72.43 | 2.26 | 20.19 | 32.00] 60.74 
OR GHN Noa wer ak 6 | 75.70 | 2.37 | 20.38 | 59.07 | 22.12 | 17.63 | 73.96 | 2.52 | 19.88 | 27.53 | 65.61 
Sete ah Rn NN @ e7iey/ 1.79 | 20.63 | 61.26 | 17.49 | 19.88 | 74.73 2.01 | 20-75 | 41.57 47.16 
(baits AON CN Ae lay 6 | 75.16 | 3.78 | 20.06 | 53.43 | 28.78 | 16.75 | 74.00 | 3.25 | 18.50 | 29.87 | 60.99 
Fal sofa a el 8 6 | 75.00 | 3.03 | 21.00 | 54.88 | 25.25 | 18.25 | 73.73 | 2.82 | 18.56 | 20.47] 72.81 
(DAS See ees 6 | 74.63 | 3.61 | 21.19 | 57.96 | 24.86 | 16.88 | 75.46 | 2.68 | 20.63 | 29.26 | 64.08 
Uataete San SBes 6 | 74.46 3.42 | 21.63 | 56.40 | 25.33 | 17.44 | 75.21 2.55 | 21.00 | 35.77 54.57 
Ca See es INSIST 6 | 75.64 2.17 | 21.19 | 60.93 | 17.42 | 20.50 | 75.22 2.11 | 20.88 | 37.80 51.14 
OU Rae Se rete Na ih 6 | 74.89 | 2.58 | 21.94] 57.45 | 22.72 | 19.19 | 73.83 | 3.53 | 20.56 | 36.84 | 50.49 

Tye eas Sa ial ad 6 | 72.97 3.53 | 22.63 | 43.76 | 41.69 | 14.25 | 74.64 2.35 | 19.75 | 11.31 87.03 
1) Uist ee a cance a a 6 | 74. 82 3.91 | 21.31 | 56.87 | 25.00 | 18.00 | 75.12 4.00 | 19.19 | 40.16 45. 86 

Total..... GE Sls Pee Nae eS Ee SAR | Ege | sy Alaa Sed ee oe | eect st Dee | Par ee 
Average..|....... 74.93 | 3.02 | 21.08 | 56.33 | 24.97 | 17.79 | 74.389 | 2.73 | 19.99 | 31.14! 60.04 

SPRINGS. 

| 
SI Ss Sa oe Spa 6 | 73.52 | 2.30 | 22.38 | 55.06 | 24.54 | 19.31 | 74.33 | 1.69 | 20.09 | 29.40 | 61.41 
OAS ENT AoE a ees 6 | 72.73 | 3.66 | 21.69 | 44.96 | 38.61 | 15.13 | 73.92 | 2.23 | 20.75 | 11.12 | 85.17 

rote aR iG so ae a ee 
Average..|......- 73.13 | 2.98 | 22.04 | 50.01 | 31.58 | 17.22 | 74.13 | 1.96 | 20.42 | 20.26 | 73.29 

ROASTERS. 

nL eepal yoni) Sean a RA 6 | 72.38 3.98 | 21.94 | 40.48 | 45.79 | 18.51 | 73.84 2.72 | 20.84 9.80 87.94 
HANDS es I i Gulew2a25 4.71 | 21.60 | 43.79 | 41.04 | 14.24 | 73.30 3.20 | 20.55 | 14.14 83.00 
PS Me Bee Ns a 6 | 75.01 | 2.07 | 21.69 | 61.57 | 18.24 | 20.06 | 75.32 | 2.06 | 20.06 | 44.94 | 42.00 

Total..... SUF) SR yh |e ors A RE RCoa I a pe ad ate A | A ND | eeprom e 
Average..|.......- 73.21 3.59 | 21.76 | 48.61 | 35.02 | 15.94 | 74.15 2.66 | 20.48 | 22.96 70. 98 

HENS 

) UEC oer ee aa Seen 6 | 70.54 | 7.30 | 20.94 | 27.90 | 62.54 | 8.69 | 72.76! 6.08] 19.56) 8.99 | 89.17 
DEE RS Hes eee 6 | 69.23 | 8.33 | 20.88'| 25.77 | 63.73 | 9.38 | 69.10 | 9.19 | 18.13 | 8.438 | 89.54 
cee ea 6 | 68.94 | 8.14 | 21.31 | 24.66 | 66.97 | 6.88 | 72.34} 5.12] 19.81 |} 8.92] 88.94 
Qe aa ae A 6 | 70.30 | 6.76 | 22.00 | 27.16 | 62.20 | 10.63 | 70.58 | 6.44] 20.388 | 8.56} 89.15 
Tg ire i Le 6 | 70.03 | 6.68 | 21.25 | 27.69 | 62.23 | 10.19 | 71.51 | 5.26 | 20.25 | 10.52} 86.58 
(Tid a eee Oe as 6 | 71.10 | 5.18 | 21.88 | 34.35 | 53.97 | 11.44 | 69.70 | 8.03 | 18.69 | 12.76} 81.51 
Y fxs ys Oe YA BaD 6 | 70.22 | 7.41 | 21.31 | 29.84 | 60.42 | 9.50 | 70.40 | 7.61 | 18.63 | 12.28] 84.56 
po re am ans na 6 | 72.36 | 5.38 | 21.75 | 32.23 | 58.58 | 10.63 | 72.04 | 6.29 | 19.00 | 11.39} 88.88 

Totaleeee. 0 ee SRS ERE act Seo eet Ra oetetEs ESE ee Se BSS mit MeCOmar Seer ne ke ocollsceroclingaaadd 
Average..|....... 70.34 | 6.90 | 21.41 | 28.70 | 61.33 | 9.67 | 70.99 | 6.75 | 19.31 | 10.23 | 87.29 
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TABLE 16.—Composition of poultry fed the control ration.} 

LT 

BROILERS. 

| Meat. Skin. Edible viscera. Gizzard fat. 

Experi- Num. 

Bae birds Water.) Fat Water.| Fat. | P°- |water.| Fat. | P2° |water Pro- 
: tein. i * | tein. ‘ tein. 

Per ct.| Perct Pencraehenct.| se ence.) Lenct.\ee er. ct. | be enct: .| Per ct. 
My Pee oe: 4 | 71.79 | 6.76 56. 69 9.44 | 69.48 5.75 | 19.00 | 11.48 Qe2T. 
pee ee ee 4 | 72.83 | 6.16 47.63 | 12.75 | 73.98 | 3.61 | 18.00 | 11.37 220 
ed co ae 4 | 73.42 | 5.73 | | 45.98 | 12.13 | 75.04 2.66 | 18.75 | 14.00 3.38 
BE as 4 | 72.72 | 6.57 | 40.42 | 13.31 | 74.82 3.01 | 18.63 | 23.68 | 5.13 
Liane) hee ee 4 | 73.66 5.00 47.78 | 12.50 | 74.60 3.36 | 19.81 | 13.00 2.56 
a Berea ae 4 | 73.56 | 4.56 | | 49.40 | 11.81 | 74.81 3.31 | 19.69 | 18.87 4.13 
SECO Fe 4] 71.97 | 7.78 36.12 | 14.69 | 74.84 3.44 | 20.13 | 16.61 3.97 
Rites os 4 | 71.02 | 8.04 43.59 | 13.00.) 73.85 | 4.78 | 18.44 | 15.48 3.19 
Oreeye: Tea 4 | 73.61 | 4.90 47.38 | 11.25 | 75.35 3.09 | 20.50 | 14.52 3.75 

LOA eRe 4 | 70.62 | 8.95 | 45.17 | 12.81 | 75.65 3.29 | 19.44 | 18.57 Soo 
Ube A eee Se 4 | 74. 30 | 4.61 37.70 | 13.56 | 75.21 3.68 | 19.44 | 15.15 3. 06 
; Do See eal 4 | 73.87 | 4. 75 | 51.64 | 11.94 | 75.17 3.00 | 19.56 | 13.88 3.25 

PROUA eer as AS fs aes | eh PMs PI ees a(R up Ur pa [tes cea ere Le emmy arena LM 
AVerage =|. 222 72.78 | 6.15 45.80 | 12.43 | 74.40 3.58 | 19.28 | 15.14 3.35 

| 

SPRINGS. 

| { 
SA a ee ae a 4 | 73.20 | 4.69 | 20.54 | 38.41 49.53 | 11.69 | 73.81 3230) | LeelS |p onde |occ49) laoocaetl 
Dt Scere: oxy: 4 | 72.94 | 4.73 | 20.87 | 36.94 | 51.70 | 10.46 | 75.55 3. (Ot AQ OEE |) De 230) 86328 |e 25 

Tacs oa wl RIES a a a ee ee eee ee Poe eee ee eae ieee 
Average.|-...-- 73.07 | 4.71 20.76 | 37.68 | 50.67 | 11.08 | 73.68 3.50 | 18.65 | 12.45 ees 

ROASTERS. 

| j 

Weed ee | 4 | 71.89 Sore | 49.86 | 11.7 73.88 3.31 | 20.25} 10.34 | 88.03 |...... 
Y Aa ts ee Pear | Abe: .67 | 43.49 | 12.5 73.73 7 OM alten Ketan’ tel ee) ve a atesell’ fool teal IG ae 

BES Gober ses face nee Sort lege eo oa er ayo | eee eee | goes ee ee hee ee Dem eee oe) ee ee 
Average....... | 72.14 | 5.99 we 20.22 | 40.45 | 46.68 | 12.16 | 73.81 | 3.78 | 19.60 | 12.51 | 84.95 |_..... 

HENS. 

| Le pa Sree 4} 69.29 | 8.21 63.11 8.81 | 64.39 | 15.55 | 16.94 Ors Ze SSeS bases 
2323 4 | 70.02 | 7.35 63. 72 9.31 | 70.92 | 10.02 | 18.44 | 19.39 | 77.98 |...... 
hese eres 4 | 71.52 | 7.06 60. 48°} 10.69 | 66.58 | 12.21 | 17.69 | 12.93 | 85.83 |.-.... 
ye Se Si 4 | 70.65 | 7.56 60. 41 9.19 | 66.98 | 11.65 | 16.06 | 12.44 | 84.81 |...... 
Li Pree Seas 4 | 71.50 | 6.17 63. 09 9.81 | 65.30 | 15.09 | 16.38 | 10.73 | 86.88 |...... 
Oss cscris 4) 68.49 | 8.24 65. 60 9.25 | 68.46 8.69 | 19.25 STON STi aese 
Cia Se Ree 4 70.38 | 6.90 61.19 | 11.31 | 67.41 | 11.79 | 17.56 Soon | SOS 4d: lessees 
Se Sy 4 | 69.92 | 7.09 60.12 | 10.19 | 65.00 | 14.90 | 17.13 peerage) Les 3 Us ee 

Potal..2: GU) Wan wees Fal pee SG Meat AR 2 a a oO od PLN | RR a [ey oe aed Umeda Se ey all ENR at (op a 
Average .|-....- 70.22 | 7.32 28.54 | 62.22 QES2MEGGESS. | ele pOlieiieaon| LEN 2ler S5e50nfecee oe 

1 Corn meal (40 parts)+ buttermilk (60 parts). 

DISCUSSION OF RESULTS. 

EFFECTS OF RATIONS ON DIFFERENT CLASSES OF BIRDS. 

Broilers fed the rations containing a protein concentrate, such as 
peanut meal, coconut meal, soy-bean meal, or meat scrap (Table 2), 
made appreciably better gains than those given the control ration of 
corn meal and buttermilk. In the majority of cases the other rations 
proved of less value than the control ration. As they grow rapidly, 
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broilers require feeds containing tissue-forming substances. For this 
reason the rations contaming the protein concentrates undoubtedly 
proved valuable, a conclusion supported also by the data in Table 3. 
Experiments 17 to 26 in Table 3 were conducted on Leghorn broilers, 
using the “house run” of birds in a commercial feeding plant in San 

_ Francisco, Calif. Each lot comprised more than a thousand birds. 
Rations 17 to 20 produced very good results, particularly those con- 
taining sesame-seed meal and soy-bean meal. Here again the value 
of protein concentrates in rations for broilers is evident. 

With the exception of No. 6, all the rations fed the “springs” 
(Table 4) were made up, for the most part, of corn, low-grade flour, 
standard wheat middlings, oat products, and other feedstuffs com- 
monly used for poultry fleshing. These rations were uniformly suc- 
cessful. In view of the results secured with ration 6, containing 
peanut meal, which are better than those obtained from the five other 
rations, it would seem that springs also respond readily to a ration 
containing suitable protein concentrates. 

The results obtained in feeding hens differed from those obtained 
in feeding immature birds. The gains made by the hens were small 
and erratic, because of the more variable physical condition in which 
they were received by the packer. A comparison of the results of the 
small-scale experiments on peanut meal, soy-bean meal, and meat 
scrap (Table 5) with those in which the control ration was fed shows 

that the addition of a protein concentrate does not improve the value 
of the control ration for hens. As further indicated by the battery 
experiments (Table 6), hens under packing-house conditions gain 
about as much on corn meal or cheaper substitutes and buttermilk as 
on more expensive rations containing protein concentrates. 

EFFECT OF LENGTH OF FEEDING PERIOD ON DIFFERENT CLASSES OF BIRDS. 

In deciding the number of days that birds should be fed, the packer 
must consider the rate of growth of the different classes, the desired 
appearance of the dressed product, and the overhead expense of 
holding the birds. He is also influenced to a great extent by the 
market premium offered for certain weights of broilers and roasters. 
In addition, he should take into account the character of the gains 
produced. Broilers, springs, and roasters grow rapidly and may be 
expected to put on muscle and fat tissue during the feeding period, 
whereas hens put on a much larger proportion of fat. Exact infor- 
mation on this question has been obtained in a series of experiments, 
details of the results of which are reported in Tables 7 to 10, inclusive. 
Tables 17, 18, and 19 give a summary of these data. 
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TaBLE 17.—Character of gains made by different classes of birds fed the control ration. 

Class. Number. Water. Protein. Fat. 
Ratio of | Ratio of 
protein sen 
to fat. 

to fat 

fea o ON miles, (O58 
eon Dc ee O9) 
les 1655 Tye .79 
If On HLS) 1 IBS 

The high proportion of fat added by hens explains the feeding 
results which indicate that protein concentrates are not essential in 
rations for hens (p. 18). 

TABLE 18.—Gains made in 4, 8, 11, and 14 days by different classes of birds fed the control 
ration. 

Class. Number. 

Gain in 4 days. 

Percente 
age of 
initial 
weight. 

612 
396 
336 
456 

sec e eee eee 

Percent- 

Gain in 8 days. 

| Percent- | Percent- 
| age of age of 

initial total 
| weight. gain. 

22.91 57.05 
| 17.28 59.81 

17.29 77.36 
Uh) 65.18 

Gain in 11 days. 

Percent- | Percent- 
age of age of | 
initial total 
weight. gain. 

31.34 78. 04 
24. 43 84.56 
20. 68 92.53 
9.99 84. 02 

Gain in 
14 days. 

Per cent- 
age of 
initial 
weight. 

40. 16 
28.88 
22.35 
11.89 

The average daily gains made by broilers in the different periods 
are 3.02, 2.71, 2.81, and 2.94 per cent, respectively. In other words, 

these broilers continued to add weight very rapidly throughout the 
feeding period. In 11 days they had made only 78.04 per cent of 
their total gain. It thus appears that from the standpoint of the 
amount of gain made, a 14-day feeding period is not too long. 

TABLE 19.—Gains made by broilers during different feeding periods. 

Number of birds. 
| Marginal 

gain. 

Per cent. 

30 to 40 
20 to 30 

Average. 

Gain in 4-days. 

Percent- | Percent- 
age of age of 
initial total 
weight. gain. 

17. 45 31.18 
13.99 31232 
9.98 28.82 
6.95 DASE, 

30.10 12.09 

Gain in 11 days. Gain in 8 days. 

Percent- | Percent- 
age of age of 
initial total 
weight. gain. 

32.95 58. 88 
26525) 58. 76 
18.92 | 54. 63 
13.52 | 53. 25 

22.91 | 57.05 

Percent- 
age of 
initial 
weight. 

43.81 
36. 47 
26. 20 
18. 87 

31.34 

Percent- 
age of 
total 
gain. 

78.29 
81. 64 
76.81 
74. 32 

78.04 

Gain in 
14 days. 

Percent- 
age of 
initial 
weight. 

55. 96 
44.67 
34. 63 
25. 39 

40.16 
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Birds which make small gains in the beginning show small gains 
at the end, probably because of their physical condition (Table 19). 

The average daily gains made by springs in the different periods 
are 2.14 per cent during the first 8 days, 2.38 per cent from the ninth 
to eleventh day, inclusive, and 1.48 per cent during the last period. 
These results show that springs grow very rapidly during the first 
11 days, and, although their growth is less rapid during the last 
period, they still make a fairly good gain. 

The roasters made an average daily gain in the diftausal periods 
of 2.78, 1.55, 0.80, and 0.56 per cent, respectively. Thus their most 
rapid ser geomet during the first 4 days, the daily gain during the 
second 4 days being fairly rapid, but very small during the rest of 
the time. 

As previously noted, a large part of the gains made by hens is in 
the form of fat. Moreover, the gains are small and erratic. The 
average percentage daily gains made by these hens during the differ- 
ent periods of feeding were 1.02, 0.92, 0.75, and 0.63 per cent, respec- 

tively. These small gains, with their high content of fat, indicate 
that the customary practice of feeding hens for only 6 to 8 days is 
well founded. 

COMPOSITION OF POULTRY BEFORE AND AFTER FEEDING. 

The various rations, differing in quality though containing all the 
essential nutrients, had no consistent effect upon the losses in dressing 
and chilling nor upon the percentage composition of birds of the same 
class. Broilers, springs, roasters, and hens, each considered as a class, 
exhibited marked differences, however. Since a ration consisting 
of corn meal (40 parts) and buttermilk (60 parts) was used with 

each experimental ration as a control, more data were accumulated 
with it than with any of the others. The results obtained with the 
control ration only, therefore, ure presented in detail to show the 
differences in composition and dressing losses of the four classes of 
birds. 

WEIGHT LOST IN DRESSING. 

Table 20 gives a summary of the results of the experiments on the 
medium-weight breeds, including Rhode Island Reds, Plymouth 
Rocks, and Wyandottes, to determine the amount lost by the various 
classes during dressing (Tables 11 and 12). 
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TABLE 20.—Weight lost by range and fed birds during dressing. 

R . Percentage of final live weight | a : Average weight. lectins Eoaler 

" (per- 
Class. Tee cent- 

| Final | Dress- |); Feath-| Cooler | 1 otal | age of 
hive ed Chilled.| Blood. en lose shrink-| dressed 

; . | . : age. |weight) 

Range: Ounces. |Ounces. |Ounces. 
IBroulerseetrs cc otce costes 126 30.8 28. 5 28.3 | 4.02 6. 67 0.68 | 11.37 0. 76 
Springs: = sss.eewe. sees 12 60. 4 53. 0 52.6 4,38 7.81 74 12. 93 85 
RUOASCOIS Fe ccs see oe ce see 18 74.7 65.5 65.3 3. 85 8.42 .36 | 12.63 41 

= piiens SOAs an Ree se 48 79.0 (Pu 71.8 | 3.35 5:33 sol 8. 99 34 
ed: | 

IBTOM ECTS sae. scares eee 132 41.1 37.1 36.8 | 4.01 6.45 87 11. 33 97 
SOMA sateiGoeabedaasenas 24 81.5 evi 71.4 4,27 7.78 47 | 12.52 54 
VOaStENSHacte ie cemaccess 28 95.9 85.5 84.9 4,13 6.75 - 56 11.44 - 63 
ETONS. eo ccc saa se 95 85.-4 78.4 78. 2 3. 27 4.85 34 8.46 o3l 

The data presented on springs and roasters aré somewhat limited. 
The total percentage shrinkage for broilers, springs, and roasters was 
fairly constant both before and after feeding. The shrinkage in the 
case of hens was much less than that obtained with other types of 
birds. 

DISTRIBUTION OF WEIGHT. 

The birds used for obtaining the shrinkage data were dissected, 
with the results shown in Tables 13 and 14 and summarized in Table 

Paes 
TABLE 21.—Distribution of weight in range and fed birds. 

Percentage of chilled weight. 

Num- 

sit Be ol ees | actinale Total al 
Meat. | Skin. Bizeatd organs Eggs. Bailes Offal. | Bones. ne 

Range: 
Brolerse eee ee 114 40.39 | 7.54 1.31 Ga82 0 ieee ae 56. 06 26. 19 7.75 43. 94 
Springnse Hy-s5 cr 12 45. 92 8. 81 5. 95 OS alert ee es 62. 61 21. 65 15. 76 37. 41 
voaStersueree. cae 18 | 44.05 9. 48 5. 68 ae aeeaoued 62. 21 21. 62 16.15 37.77 

5 seems Se SSE Sooe 48 | 38.87 14, 68 9. 87 4. 80 2.38 70. 59 18, 32 11.10 29. 42 
ed: 

IBKOUECTSase-= eee 56 | 39.00 10. 41 4.21 OSHS) eoeaenoe 60.15 | 23. 81 16. 10 39. 91 
BpLringeSiaccecee as 8 | 43.10 | 13.15 5. 53 Oa Ou peasy epee 67. 07 19. 96 12. 98 32. 94 
Roasterses 225... 8 | 40.60) 12.61 5. 81 ys 2 ees 64.46 | 20.48] 15.10 35. 58 
LENS ssa ene 32) 37.93 | 14.67 10. 50 5. 21 3. 09 71.40 | 18,43 10. 18 28. 61 

As they reached the feeding house the range broilers contained on 
the average 56.06 per cent of edible parts, whereas springs, roasters, 
and hens contained 62.61, 62.21, and 70.59 per cent, respectively. 
Thus the proportion of edible portion is much higher in the mature 
than in the immature birds. After feeding, this difference decreases, 
and broilers, springs, roasters, and hens have 60.15, 67.07, 64.46, and 
71.40 per cent of edible portion, respectively. The results also show 
that hens have a larger amount of crude gizzard fat than other 
classes. 



22 BULLETIN 1052, U. S. DEPARTMENT OF AGRICULTURE. 

COMPOSITION OF RANGE AND FED BIRDS. 

The results of the chemical analyses made on the birds, given in 
detail in Tables 15 and 16, are summarized in Table 22. 

+ 

TABLE 22.—Composition of range and fed birds. 

: = : Crude 
Meat. Skin. Edible viscera. gizzard fat. 

Num- 
Class. enn 3 A = 

To- To- Pro- 
Water.) Fat. coin Water.| Fat. cca Water.) Fat. ino Water.| Fat. 

: IGP NO IEG WW EGE Per Per Per Per Per Per IGP Near 
Range: cent. | cent.| cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. 

IBrolersee sees 66 | 74.93 | 3.02 | 21.08 | 56.33 | 24.97 | 17.79 | 74.39 | 2.73 | 19.99 | 31.14 | 60. 04 
Sprinese.- cee 12 | 73.13 | 2.98 | 22.04 | 50.01 | 31.58 | 17.22 | 74.13 | 1.96 | 20.42 | 20.26 | 73.29 
Roasters... .-..- 18 | 73.21 | 3.59 | 21.76 | 48.61 | 35.02 | 15.94 | 74.15 | 2.66 | 20.48 | 22.96 | 70.98 
PONS a see 48 | 70.34 | 6.90 | 21.41 | 28.70 | 61.33 | 9.67 | 70.99! 6.757) 19.31 | 10.23 | 87.29 

Fed: é 
Broilers.....-- 48 | 72.78 | 6.15 | 19.97 | 40.96 | 45-80 | 12.43 | 74.40} 3.58 | 19.28 | 15.14 | 81.65 
Spring sme-epee 8 | 73207.) 4,71 | 20:76 | 37.68) 50567) 11508) | 2738568) 3550 | 918565 le l2: 45.) (84589 
Roastersseee 8 | 72.14 | 5.99 | 20.22 | 40.45 | 46.68 | 12.16 | 73.81 | 3.78 | 19.60 | 12.51 | 84.95 
IAL EN Sass serene 32) || 70:22") -7. 32, | 215 14 128.544) (62422) | 9582.) 66888 |) 12:50 1 17.43) | 1a 20) 185250 

The data in Table 22 and the results secured from dissecting the 
same birds gave the results reported in Table 23, showing the compo- 
sition of the total edible portions of various classes of chickens before 
and after feeding. 

TABLE 23.—Com~position of total edible portion of chickens before and after feeding. 

Total edible portion. 

Glace! Water. Fat. Protein. 

Before After | Before After Before After 
feeding. | feeding. | feeding. | feeding. | feeding. | feeding. 

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
185 oy (SMe Ra ee ee ener 70. 87 G3a39) leeuinde 16.91 20.11, 17.44 
SIO SENSES is DAB Goes GESER oon NOHO Hee 68.07 62.06 12.03 20. 26 18.50 17.22 
FUOBSUCTS iia == tee ie hina ate iseieiccwe seis oes 64. 96 61.60 16.55 21.90 17/88 14.42 
1B (STARS A am ie a aa ea Ne i ag oo eels Cis 51.95 50. 67 29. 26 32.18 17.00 14. 04 

COMPOUNDING RATIONS. 

A great variety of feeds were used in the various rations in order to 
obtain data on their relative value for poultry fleshing (Table 1). 
Equally satisfactory results apparently can be obtained by the use of 
different feedstufis as well as by the use of different combinations of 
the same feeds. It is possible to choose from a wide range of feeds | 
which have practically the same fleshing value in aration. This is 
fortunate, since it permits the feeder to adapt his ration to market 
conditions by taking advantage of special prices of certain feeds and 
also to use feeds available locally. 
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In the selection of feeds to compose a ration, certain cardinal prin- 
ciples must be remembered. The first consideration is the class of 
bird to be fed. A growing bird, such as a broiler or spring, requires a 
ration of quite a different composition from that needed by a mature 
hen, which responds chiefly to fat production. From the standpoint 
of the gains made, a simple fattening ration of corn meal and butter- 
milk is about as good as any other ration for hens. 

As chickens are unable to utilize large amounts of roughage in 
securing their nutrients, milled products, such as corn, wheat, and 
oats, are used. In this connection it is important to note the fact 
that coarse oat products do not produce good results. Many investi- 
gators have found that the digestive tracts of chickens can utilize 
only a very small amount of crude fiber. | 
A well-balanced ration must contain suitable amounts of the fol- 

lowing nutrients and food accessory substances: Carbohydrates, fats, 
proteins, salts (minerals), and vitamines. 
Any of the ordinary cereal grains supply the carbohydrates and 

fats. More care in selection is necessary in securing the protein, 
salts, and vitamines. 

The proteins of the cereal grains are present in too small amounts 
and are of too poor quality to produce the best results in rations for 
broilers and springs unless other protein concentrates are added. 
The results given in this bulletin show that peanut meal protein, as 
well as soy-bean meal protein, is especially valuable. Ordinarily 
poultrymen mix the ground feeds into a batter with buttermilk. 
The proteins of buttermilk are especially valuable, and if used in 
sufficiently large amounts produce very desirable results. Other 
protein concentrates are meat and fish scraps, cottonseed meal, 
coconut meal, and sesame-seed meal. 

The seeds of corn, wheat, oats, and other grains lack such mineral 
substances as calcium, sodium, and chlorine which growing animals 
require. In the rations where milk (buttermilk or skim milk) is 

used, these ingredients are supplied in fairly adequate amounts. 
During the last few years scientists have found that certain growth- 

promoting substances called vitamines are essential for all rations. 
In poultry rations the important vitamine called ‘ Fat-soluble A”’ 
is often lacking. It is supplied by the addition of milk. Since the 
erains are deficient in certain minerals and in fat-soluble vitamine, 
it is necessary to add to mixtures of grains something containing 
these essential ingredients. As a rule, the addition of milk supplies 
these substances. 

At present the milk available for poultry-fleshing purposes is 
largely buttermilk, fresh, condensed, or powdered (Table 1). Until 
more definite information on the optimum dilution of powdered and 
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condensed buttermilk for poultry-fattening rations is available it 
will probably be best to dilute the buttermilk product so that the 
resulting mixture will have about the same percentage of solids as 
fresh buttermilk (approximately 8 per cent). In using condensed 
buttermilk, which contains about 28 per cent of solids, the dilution 
would be 1 part of condensed buttermilk to 24 parts of water. In 
using powdered buttermilk, which has about 90 per cent of solids, 
the dilution would be about 1 part of buttermilk to 10 of water. 

In feeding-house practices the powdered buttermilk is most con- 
veniently used by combining it directly with the dry feed mixture 
and then pouring in water to make the proper consistency. Adding 
15 pounds of powdered buttermilk to 100 pounds of. dry feed and 
mixing with 150 pounds of water gives approximately the same per- 
centage of buttermilk solids as is obtained by using 50 pounds of 
fresh buttermilk to 40 pounds of dry feed. 
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