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PART I 

PLAN OF THE INVESTIGATION 

The animals, 580 and 586, were two of a group of twelve 

animals that were seleoted as follows: they were one month 

old Shorthorn-Hereford Bull calves of similar breed, age, 

thrift, and oondition. 

These twelve animals were divided into three Groups, I, 

II and III, and were oalled the Retarded Growth Steers. 

G~up I. Two animals were fed for maximum growth without be

ing permitted to fatten. This condition was maintained by 

frequent inspeotion and judging by the men in the Animal Hus

bandry Department. A gain of about I pound per day for the 

first year and 0.8 pounds per day for thesseoond year was 

fOliwed as near as possible sinoe this had been found to be 

about what this condition required. 

When two years old one of the steers was put on full 

feed and finished for best possible market condition. ·When 

this oondition was reaohed the animal was slaughtered and a 

complete analysis was made. At present, the other animal 

in this Group is still alive. 

Group II. In this Group the growth was restrioted to 

one half pound per day. This was supposed to approximate 

the growth of animals maintained on a low plane of nutrition 

in aotual farm praotice. Steers matured on about this oon

dition of growth show less skeletal developement than is ob

tained with steers on a higher plane of nutrition. 

When two years old one of the steers in this Group was 

put on full feed and finished for choioe beef. It was then 
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slaughtered and analyzed. 

At present one animal in this Group is still alive and 

others have been added in an effort ~o determine the effeot 

of the length of the retarding period. 

Group ItI. The remaining animals, eight in number, were 
4 

put on a very limited ration. The rate of growth was fixed" 

at 10 pounds per month. The purpose was not to be as extreme 

as possible but to approximate the severest oonditions found 

in aotual farm practioe. 

Four of these animals died from various causes more or 

less dependent on their state of nutrition and corresponding 

lack of Vitality. 

After two years of retardation one of the animals was 

put on full feed, fatteaed, slaughtered and analyzed. 

Six months later, another animal was put on full feed, 

fattened, slaughtered and analyzed. At the time this animal 

was killed, another one that had never been fattened was 

slaughtered as a check on the others. 

At present there is one animal of the original Group III 

left alive. Other animals have been added to this Group. 

The two animals 580 and 586 belonged to Group III, and 

were the ones killed at the same time, one fattened and the 

other still on its low plane of nutri~ion. These are the ani-

mals discussed. 

All the calves reoeived the same ration in various a-

mounts acco~ding to their Grouping. 



,Milk. For the first and second ten day periods the 

oalves received fresh whole Holstein milk. They were fed 

twice per day. 

During the third ten day period one-third skimmed milk 

was used. During the fourth ten days two-thirds skimmed milk 

was used, and during the fifth ten day period all skimmed milk 

was used. 

Qrain, The grain consisted of a mixture of: corn chop , 

6 parts; bran, 3 parts, linseed,l part. 

Hay. The first hay offered the calves was finely cut 

timothy. This was after the first ten days beginning with 

the seventh t~D day period a mixture of finely cut alfalfa 

and oat straw in the ratio of three parts to two parts was 

eubstituted for one-half the timothy. After ten days of this 

feeding the timothy was replaced entirely by the mixture of 

alfalfa and oat straw. 

After weaning the group condition of the animals was 
/ 

maintained by regulating the amounts of grain and hay offered. 

The hay was suffioient to give reasonable bulk to the feed 

even with animals of Group III. 

Group I reoeived equal parts of grain and hay, Group II 

one-half as muoh g~ain as hay and Group ' III received no grain 

or at most one-fourth as much grain as f ay. 

~alt. ~alt was placed before each animal every day and 

a reoord kept of the 8mmaDt consumed by each ani.al. 

Water, The animals had free access to hydrant water at 

all times. 
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SHE~TER AND RANGE 

The animals had aooess to a shed open to the south for pro

tection. Eaoh Group was yarded in a dry lot adjoining the shed. 

These lots had a liberal slope to the south with a shade at the 

south end. Hydrants for water were connedted to troughs in eaoh 

lot. Eaoh animal was fastened in a stall at feeding time to in

sure that it securedonly its own feed. 

RECORDS 

Feeding Reoords. All feeding records were individual. 

Feeding was twice daily at about six A. M. and five P. M. 

the feed fed at each feeding was recorded on blanks furnished 

for the purpose. These original barn reoords were preserved 

as the original data. 
was 

Weight Reoords. Eaoh aaimal/weighed every morning after 

being fed and just before being turned into the lot. 

Measurements. Every thirty days measurements were oare-

fully taken with apparatus designed for the purpose. 

Condition. Eaoh thirty days . a record was made of the 

oondition of the animals. 

Photographs were t aken every thirty days showing: first, 

right side; seoond, front view; and third, rear view. 



6 

PART II 

DESCRIPTION OF STEERS AND THEIR TREATMENT 

An~al 580 

Steer~ 580 was born April 24, 1914. Both parents were 

Shorthorns. It was plaoed in the investigation on May 22, 

1914, t~enty-eight days later. Until this time it ran with 

its dam getting plenty of milk. For the first period in the 

investigation it was fed a small amount of finely cut timothy 

hay and whole milk. The timothy was not given until nine 

days had passed. The fat content of this milk was gradually 

deoreased during this period and the first part of the seoond 

period until at the middle of the second period it was strict

ly skim milk. This ration was kept to the end of the second 

thirty day period. 

Beginning with the third period one-half of the timothy 

is replaoed by the had mixture of alfalfa 6 parts and oat 

straw 4 parts (finely cut.) After ten days of this ration 

the rest of the timothy is replaoed by the alfalfa and oat 

straw mixture. 

This ration was gradually increased until the seventh 

period in which the steer got 140 pounds of hay and was wean

ed from the milk ration. 

For the next seven periods the steer was given only hay 

ration. In the fourteenth period he oonsumed 160 pounds of 

hay. During the fifteenth period a grain ration was intro

duced oonsisting of corn, 6 partsjbran,3 parts~ and linseed 

meal, 1 part. During this period it was given only 3.75 
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pounds of this mixture. However, in the sixteenth period it 

received 27.75 pounds of grain and 184 pounds of hay_ From 

there on this feed was supposed to be so regulated that the 

animal gained ten pounds per month and the grain was never 

to exoeed one-fourth of the amount of hay fed. 

Thus the feed was gradually inoreased with the above 

plan in view until the thirty-sixth period in which the ani

mal reoeived 38.5 pounds grain and 210 pounds of hay. At 

this time it was decided to fatten the steer. During the 

next five periods the grain was gradually inoreased until 

during the forty-seoond period the animal was fed 423 pounds 

grain and 243.5 pounds of hay. The heavy increase in the per 

oent of grain was due to the faot that the feed had to be 

conoentrated with little increase in ' bulk. This heavy feed

ing was continued thru the forty-third period, but during 

the forty-fourth was deoreased to 220 pounds grain and 191 

pounds hay. This ration with 8 gradual inorease in grain 

and a gradual deorease in hay was continued to the end of its 

life on July 25, 1918 when it was slaughtered. During this 

last period it received 340 pounds of grain and 130 pounds 

of hay. 

Animal 586 

Steer 586 was born April 21, 1914. It was sired by a 

pure-br&d Shorthorn bull and out of a high grade Shorthorn 

dam. It ttas plaoed in the investigation at the same time 
, . 

as Steer 580, May 22, 1914, or thirty-one days after his 

birth. During this thirty-one days it was allowed to be with 
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its dam and so received plenty of milk. In the first thirty 

day period of the investigation it received a little fine 

cut timothy hay and whole milk. The timothy was not ' given 

until after nine days had passed. The fat content of the milk 

w~s gradually decreased during this period and the first part 

of the second until at the middle of the seoond period it re

ceived strictly skim milk. This ration was kept up until the 

end of the second period. 

In the first ten days of the third period one-half of 

the timothy hay was replaoed by the hay mixture of 6 parts of 

alfalfa and 4 parts of oat straw. At the end of this ten 

daye the rest of the timothy was replaced by the alfalfa and 

oat straw combination. 

The hay ration was gradually increased while the milk 

ration remained practically the same until the Seventh period 

in which the steer was weaned and at which time the hay had 

reached 140 pounds. 

For the next seven periods the steer wa. given a strict

ly hay ration which was gradually inoreased as the animal 

grew. During the fourteenth- period the steer consumed 155 

pounds' of h~y }I. For two periods during this time the 

feed was increased to 180 ,CtdliI8 ' :since the animal was not do

ing well. 

From the evening of May 29, 1915 thru the morning of 

June 8, 1915, the steer was on digestion trial. 

During the fifteenth period a grain ration, consisting 

of corn, 6 parts~ bran, 3 parts; and linseed meal, 1 part was 

introduced. In all, during this period 586 received 3.75 

pounds of grain. This was greatly increased during the 
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sixteenth period. the steer consuming 27.75 pounds of grain. 

From this point on until the end of its life the grain and 

~ay •• d .~re in such proportion as to cause it to gain ap

proximately ten pounds per period of thirty days. The grain 

never exceeded one-fourth of the ha, ration and sometimes . 

there was no grain at all. Thus, during the last period 221 

pounds ot hay were consumed and no grain. 

Animals for Comparison 

These were three an~alB, 500, 512, and 501, taken from 

the Use of Food Investigation. These animals were full fed 

from birth until about four months old when they were as

signed to Group I, II, III. 

Group I was full fed and crowded. It was far better 

than any an~al would get in general farm practice. 501, a 

grade Hereford, belonged to this Group. 

Group II was fed for max1mumgrowth without laying o~ 

any appreciable fat. This Group would be found in good farm 

praotice and corresponded to Group I in the Retarded Growth 

Investigation. It was supposed to make a gain of about 1 

pound per day. 512, a grade Hereford, belonged to this 

Group. 

Group III was fed so as to approximate . the growth of 

animals maintained on a low plane of nutrition in actual 

farm practice. This Group corresponds to Group II 

Retarded Growth. It made a gain of about one-half pound per 

day. 500. a Hereford Shorthorn, belonged to this Group. 
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These animals were treated 8 little differeBt from 580 

and 586 in that they waDe given 8 good start for four months, 

while 580 and 586 had only a start of one month before they 

were put in the investigation. 

They also received a lifferent ration. Their grain ra

tion was a mixture of the following oonstituents: 6 parts 

oornohop, 3 parts whole oats, and 1 part of old process lin

seed meal. For hay they received only good quality alfalfa. 

These animals are inoluded on order to see to what ex

tent 580 reoovered after it had been retarded. 

586 was used as a oheok on 580. 
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PART III 

FEEDING AND GROWTH DATA 

The time of the investigatioB (approximately 1500 days) was 

divided into thirty day periods for convenience in calculating 

and to show a detailed feeding study. 

The w.ights of the various feeds were ~ecorded by their per

iods. The protein, fat, nitrogen free extract, crude fiber and 

ash were computed from these weights and the ohemical analysis 

of the feeds. The weights of the feeds are shown in Tables No. 

1 and 2. The weights of nutrients are shown in Tables No. 3 and 

4. 

'he total dry matter shown in Tables No. 1 and 2 was derived 

by adding the protein, fat, nitrogen free extract, orude .fiber 

and ash by periods. 

The weight of the animals for the 30 day period shown in 

Tables No. 1 and 2 is an average of all thirty daily weights of 

the animals. The weight for the beginning of the period is the 

average of the first two weights in the period and the last three 

weights in the prooeeding period. The first weight is the aver

age of the first five weights. The last weight is the average 

of the last five weights. 

Digestible Nutrients 

Digestion trials were run on animals in various Groups. 

From the data on thase trials it was decided that the digestion 

coeffioient varies with the ration rather than grouping. Appar

antly the more hay the lower it . makes the digestion factor. 
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For the first six and one-third periods an average digestion 

faotor (0 •. 583) was used for the hay. This was derived by aver

aging the digestion trials of anblalB on a hay ration alone. 

For milk the faotor of digestibility used was 0.950. The organic 

nutrients were oalculated separatedly for this time, since the 
. 

proportion of milk and hay varied pratically all the time. 

The seoond factor for 580 and 596 was an average of two di

gestion trials on 586 and 582 at which time both .~r. ,receiving 

only hay. This factor was applied to 586 again almost at the 

end of its life when it was receiving only hay. 

~he third factor derive. from 580 waB used for it, because 

at this time it was reoeiving part grain and a digestion trial 

was run on it at this time. The third factor on 586 was an aver-

age between the digestion trials of 580 and 583 at the time they 

reoeived the same proportions of grain and hay as 586 did. 

The fourth faotor of 580 was taken from steer 583 at a time 

when it was reoeiving a 1:1 ration of grain and hay. This was 

at the time that 580 was beginn1~g to be ~attened up. 

The fifth factor for 580 was 'taken from 520 a Group I steer 

beoause at this time 580 was reoeiving a Group I ration. 

The amounts of digestible nutrients were computed by apply

ing the factors derived from-· tme digestion trials and explain

ed just above, Table Nos. , . to 7- show the results of this calcu-

lation. 
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Digestion Trials 

Animal No 582 586 583 583 580 

Date · ... 715 May 15 Apr. 16 May 17 May 17 

Ration Hay Hay 60 Hay 95 Hay -::70 Bay 

only only 10 Grain 90 Grain 15 Grain 

Faotor for 
Protein 59.199 58.374 63.559 63.822 61.205 

Fao/her for 
Fat 57.995 55.493 82.433 76.631 73.226 

Factor for 
Nitrogen Free 
Extract 62,515 63.259 66.663 75.680 70.938 

Faotor for 
Crude Fiber 52.568 51.703 64.501 48.566 54.834 

Faotor for 
Ash 3~.669 14.718 17.900 12.181 14.168 

Faotor for 
Organio .Mat-
ter 58.399 58.238 62.285 67.969 64.515 

Animal No. 587 587 579 520 5GO 

Date Apr.16 Apr. 17 Apr. 1, Apr. 16 Apr. 17 

Ration 65 Hay 70 Hay 75 Hay ~O Hay 60 Hay 
30 Grain 110 Grain 35 Grain 60 Grain 127 Grain 

Faotor for 
Protein 65.382 67.590 60.870 68.018 65.172 

Faotor for 
Fat 77.418 79.652 71.986 86.394 75.798 

Faotor for 
Nitrogen 
F.,ee Extraot 71.143 80.405 71.283 77.515 74.401 

Faotor for 
Crude Fiber 48.363 50.631 53.187 49.212 46.416 

Faotor for 
Ash 27.879 17.124 34.912 t,,3'tl'l 

Faotor for 
Organia Mat-
ter 63.827 ,73.022 64.861 ~~"'lL 68.552 
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GE ~J~RAL FEED AND GROWTH COMP.llRISONS 

The curves show graphically the consumption of food or 
--

ohange in weight or measurements as the animal grew older. The 

units employed show the true weight or measurement, and so ohang

es are only indicated (y the curves. All animals were close to 

1500 days old when slaughtered. 

In all measurements ourves animals 580, 586, and 500 were 

plotted On the true scale. Animals 501, and 512 were lowered 

or r a ised as neoessary so that their lines passed thru the start

ing pout of 500. 'l'his was done so as to eliminate original dif-

ferenoss in each animal at the start and to show the size attain-

ed as a result of 11>1 ,-, the ,- \tifl'e.ttJIen",~ :' _~ther than as a result of 

individuality, In doing this it was assumed that 580, 586 and 

500 were treated the same before starting(which was not the case.) 

500 had a better treatment for a longer time. Since no way 

could be found to estimate the effeot of this it was deoided 

to put them on the same basis. However Since 501 and 512 ha d 

reoeived the same previous treatment as 500 corrections oould 

be made for their individuality and this was done. When 580 

had reaohed 1140 days of gge it was decided to fatten it. In 

the discussion of the curves the position of the lines will be 

given at 1140 days and their developement afterward shown. 

Total Dry Matter Consumed 

At 1140 days 580 had co.surned about 6,614 pounds of dry 

matter; 586 had consumed about 6,614 pounds of dry matter; 500 



I 
+ I' I I Ii' ;" I,. I dt d.! . ! I: li11 i i! ! 

15 



15 

. . .. , . , ~ 

" , . _ , •• 1 , 



17 

had oonsumed about 9,133 pounds of dry matter; 512 had conaumed 

about 11,950 pounds of dry matter; and 501 .had consumed about 

17,341 pounds of dry matter. 

At the end of its life 580 had consumed 12,856.8 pounds 

of dry~"lBtter, 586 h~;. d consumed 10,217 .6 pounds of dry matter, 

500 had oonsumed about 12,552.3 pounds of dry matter, 512 had 

cons*med ab9ut 15,808.3 pounds of dry matter, and 501 had con

sumed 23,250.2. 

From this it oan be Betn that 580 oonsumed enough nutrients 

to plaoe it as Group II Retarded Growth. 

Weights 

At the end of 1140 days 580 and 586 had gained approximate

ly 350 pounds or about one-thi.do' a pound per day. 500 had 

gained approximately 800 pounds or about two-thirds of a pound 

per day. 512 had gained 930 pounds or about four9fifths of a 

pound per day. 501 had gained 1650 pounds or about one and one

half pounds per day. 

At the end of its life 586 had gained approximately 430 

pounds or about three-tenths pounds per day. 580 had gained 

940 pounds or about five-eighths pounds per day. 500 had gain

ed 920 pounds per day or five-eighths pounds per day. 512 had 

gained 1080 pounds or about '. swo-Ihhiril* :. . pounds per day. 

501 had gained 1860 pounds or about one and one fifth pounds 

per day. 

At the end of their lives 580, 500, and 512 were not far 

apart. From this it oan be sail that 580 had reoovered to . 
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Group II Retarded Growth. 

Girth :o f ~' Paunch 

At 1140 days of age 580 and 585 had gained approximately 

70 om. in heart girth. 500 had gained approximately 110 am. 

512 had gained 135 am. 501 had gained 175 am. in pounch girth. 

At the end of its life 586 had g.ined 75 am; 580, 135 om., 

500, 130 am.; 512, 140 am; 501, 180 om. 

580 gained between the -amount gained by 500 and that gain

ed by 512, and so was better than a Group II Retarded Growth 

but not as good as a Group I Retarded Growth. 

Heart Girth 

At 1140 days of age 580 and 585 had gained approximately 

50 om. in heart gi.th. 500 had gained 90 am., 512 had gained 

105 om., and 501 had gained 130 o~. 

At the end of its life 586 had gained 50 am. 580 had gain

ed 98 am., 500, 107 am., 512, 114 om.and 501, 140 om. 

In this re spect, then, it is apparant that 580 did not oatoh 

up wi th Group II. But it was far fl"om 586, an animal similar 

to what it would have been. 

Depth of Chest 
and 

At 1140 days of age 585/ 580 had gained 22 cm. in depth 

of ohest. 500 had gained 35 om, 512 had gained 38 am. anq: 5m1 

had gained 42 om. 

At the end of its life 585 had gained 26 cm~; 580, 37 om.;and 

500, 39 am., · 512 had gained 42 om. and 501 had gained 45 am. 
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qJite . 

580 did not/oatoh up with 500 st it may be · said that 580 
alinost 

ha djreaohed only Group II ~ ' Reta.rded Growth. 

Length 

At 1140 days of age 580 and 586 had gained approximately 

35 am. in length,and 512 and 500 had ga.ined approximately 50 am., 

and 501 had gained 57 am. 

At the end of their lives 586 had gained 440m and 580 had 

gained 59 om._ 500 and 512 had gained approxiamte1y 64 am. and 

501 hud gained 75 om. 

680 did, not oatoh up with 500 and 512 so did not reoover 

to Group II Retarded Growth. 

Height at Withers 

~ At 1140 days of age 580 , and 586 had gained approximately 
-

37 om. 501, 500, and 512 had gained approximately 57 om. A~ 

the end 586 had gained 47 om. ahd 580 had gained 51 om. The 

three animals 501, 500, 512, were all about together having 

gained app.oximately 62 om. 
, 

~hi' shows that height is not affeoted until the ration 

beoome.very low. Then it is retarded and is very hard to , 

reoover. This is shown by the failure of 580 to muoh more than 

pass 586 in gainr., in height. Thus 580 oompares to a Group III 

animal in height. 

Width of Hips 

At 1140 days of age 580 and 586 had gained approximately 

17 am. in width of hips. 500 and 512 had gained approximately 
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27 om. and 501 had gained 37 om. in wilth of hips. 

At the end of its life 585 had gained - 220m. 580, 500, and 

512 had gained 32 om. 501 had gained 38 em. 

580 oaught up with 512 and 500 so can be said to have re

covered in this respect to Group II Retarded Growth. 

On the whole it o~n be said that: 

(1) 580 did not quite reoover to Group II in most measurements. 

(2) 580 did not ohange very muoh in height when fattened, and 

height is the hardest thing to retard and that onoe retard

ed hardest to regain its normal developement. 



I I ' 

27 

RNERGY OONSUMED AND RECOVERED IN GAIN 

~he method of oaloulating the energy oonsumption for these 

animals is that reoommemded by Armsby and Fries in their Artiole 

in the Journal of Agrioultural Researoh Volume III, No.6, March 
. , 
u 25, 1915, page 435 entitled, Net Energy Values of Feeding stuffs 

for Cattle:' 

The metabolizable energy was computed by applying the fao

tors given by Armsby. Translated from the deoimal system these 

values are: 1.769 therms per pound digestible organio matter 

in grain and 1.588 per pound digestible organio matter in hay. 

The metabolizable energy was derived· by applying these two fao

tors to the varying amounts of hay and grain. 

From a ohart put out by· the U. S. Department of Agrioulture, 

Offioe of the Experiment Station, entitled~Qomposition of Food 

Materials: Milk and milk produots, the energy for one pound 

skim milk was found to be 165 Calories. Also for one pound milk 

oontaining four per oent fat it was found to be 315 Calories. 

Assuming milk 95 per oant digestible the metabolizable energy 

was oaloulated fro. the above data. For skim milk 1.753 ther.ms 

per pound digestible organio matter was found and for 2.8 per 

oent milk 2.39 therms was found. 

~he heat inorement was 'oaloulated by applying Armsby fao

tors. For grain mixt ure No.2 we get 0.516 therms per pound dry 

matter, and this was used for the grain usei. For timothy O.eee 
therms per pound dry matter was obtained, for alfalfa 0.530 

therms per pound dry matter, and for oat straw 0.460 therms per 

pound dry matter. An average of all the conoentrates was 'used 
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for the milk. This was 0.635 therms per pound of dry matter. 

The differanoe between the metabolizable energy and the energy 

expenditure giwes the net available energy. 

Energy Summary 

Animal No. 580 ' 586 500 512 501 

Metabolizable 
Energy, ~lherms 12900.4 9508.2 15951.3 19688.9 27478.4 

Energy Expendi-
ture, Therm8 6535.6 5185.2 6519.5 8207.2 12061.5 

Net Energy 6364.7 4322.9 9431.7 11481.7 15416.9 

Energy for Maintainanoe and Exeroise 

In oomputing the energy available for maintainance and ex

eroise the total energy gained by the steer was oa~uIa~ by 

oomputing the total protein and fat gained. 

To ,.t the total -::plOtein and f*t gained i twas neeessary 

to use the analysis of a very young steer. The per oent of fat 

used was 4.403 and the per oent of protein was 20.181. This 

analysis was applied to the steers initial weight and the amounts 

of fat and protein at the start wera thus determined. The per 

oent of till was oonsidered negligible sinoe at this time they 

were on a milk ration. For this reason their ',tini tial live weight 

was used. ~h. differenoe between this amount of fat and protein 

and the final amount of fat and protein ..zaapi.b.ifii.~~: . g41.ea-:lth. 

total fat and protein gained. The value of 5.6776 Celori,s per 

gram was used for the protein gained and 9.4889 Calories per 

gram for the -Cat gained. These values are quoted by Moulton 

in the Journal of Biologioal Chemistry, Volume XXXI, No .. 2 
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August, 1917, page 390. 

Energy for Maintainance and Exeroise 

Animal No. 580 586 500 512 501 

Final wt. Fat 
Gms. 132,348 14,068 69,201 117,015 354,896 

Ia1t1al wt. 
Fat, 8ms. 3,039.67 3,087.6 2.,367 3,395 1,957 

Fat Gained, 
Gms. 129,308 10,980 66834 3.13620 352,939 

Therms Gained . . 

from Fat 1226.99 104.19 634.18 1.:O7~12 3349.00 

Final Wt • . Pro-
tein, Gms. 70,825 37,681 79,166 87,121 97.205 

.&Ii 

~itial Wt. Pro-
tein, Gms. 13,932 14,152 10,847 15,552 8,971 

Protein gained 
Gms. 56,893 23,529 68,319 71,559 88,234 

Therms from 
Protein 323.01 133.59 387.89 406.28 500.96 

.Total Therms 
gained 1550.00 237.78 1022.07 1484.41 3849.96 

Nat Energy Fed 6364.72 4322.93 9&31.74 11,481.7 15,416.9 

Maintainanoe .. 
and Exercise 4814.72 4085,15 8409.67 9997.32 11,566.96 
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Maintalnance and Exercise for 100 pound Steer per Day 

Animal No. Average Main- Total Therms Therms per 
Life wt. tainance Days per Day day per . 

and Exercise 1000 Lbs. 
for .Life maintainanc 
~'herms and Exercise 

500 686.40 8409.67 1427 5.893 7.4555 

501 1231.97 11566.95 1422.5 8.132 7.2420 

512 847.80 9997.32 1426 7.011 7.7732 

580 465.06 4814.72 1524.5 3.158 5.0959 

586 374.30 4085.15 1524.5 2.680 4.9530 

The therms per day per 1000 pounds of live weight was de

rived by applying Moultons formulae, (Journal of Biological 

Chemistry, Volume 24, No.3, page 313.). 

Therms per 1000 pounds per day = Therms per day (1000 pounds 

divideq by average weight))to the five-eighths power. In the 

case . 'f 501 an extremely fat animal the five-ninths power was used. 

The st*lklng thing al;out the above data is the e.tnmely 

low maintainance cost of 580 and 586. They are lower than the 

other three animals by two therms per day. This would mean a 

difference of about 3000 therms during their life, a difference 

by far too great to be laid to the method of calculation. 

The above data is borne out by the &Ct.uAl . ~· fact that 580 

made better gains than 500 on but little more . r1 rv matter ,. 

fed, while 500 received a higher per cent of grain than did 580. 

In other words 580 made as good gains as 500 did on more rough

age (whioh contains less energy) and less grain. 500 received 
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graih and hay in the ration of 2:1. A study of Table No. will 

show that 580 did not reoeive this muoh grain. The ;only way 

to aooount for this is to assume that 580 had a lowor maintain-

anoe oost whioh the above data shows. 

From this it oan be said that the limited ration given 

580 and 586 gave them a muoh lower ma intainanoe cost and that 

when 580 was fattened up the maintainance cost did not increase, 

but remained low. 

COST PER POUND OF GAIN 

Dry Matter per Pound Gain 

Animal No. 580 586 500 512 501 

At 1140 days 
of age, Lbe. 17.350 19.91~ _ -~ J,L465 12.615 10.433 

From 1140 Days 
to end of Life 11.215 37.643 27.358 30.175 28.594 

For Life 13.710 23.873 -13.622 14.802 12.445 

In terms of dry matter 501 made the oheapest ga ins for life. 

However 500 and 580 were not muoh more expensive. Again it 

mua~ be remembered that 580 and 586 reveived more hay and less 

gtain than the other animals did. 580 oertainly was not stunt

ed in ita ability to handle food. 

580 also made its cheapest ga ins in the latter part of its 

life while the other steers m~de their oheap gains early in life. 
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Net Energy per Pound ~ain 

Animal No. 580 585 500 512 501 

At 1140 days 
Therms 7.332 8.574 

1140 days to 
end Life Therms 5.414 15.058 

At end of Life 
Therms 5.787 10.100 10.235 10.751 8.249 

From the above data it oan be easily seen that 580 made 

by far the oheapest gains due to its low maintainanoe costs. 

Energy in a Pound of Gain 

Animal No. 580 585 500 512 501 

At 1140 days 
Therms .507 .602 

1140 dallS to 
end of Life 
~herms 2.369 .393 

For Life 
~lherms 1.553 .555 1.109 1.390 2.050 

f'!"hiS depends on the varying per cent of water and fat. 

When fat replaoes the water there is more energy per pound 'of 

gain. Using this as a measure of fatness 5S0 compares to a 

better than Group I Retarded Growth animal. 
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PART IV 

SLAUGHTER HOUSE DATA 

All animals were treated in practically the same way; 

so one description w11l apply to ! ~ll. 

~he animal was weighed just before slaughtering. After 

this weighing all feoes voided were collected and weighed. 

It was quiokly stunned with the knooking hammer, shaokled by 

the hind legs and hOisted clear of the floor. All vomit was 

colleoted and weighed. The suspended animal was stuok in 

the throat near the brisket so that both the jugular vein 

and oarotid artery were severed where they branch. The blood 

was oolleoted in a tared tub. 

The forelegs were pumped to insure complete bleedin~. 

While the blood was flowing freely. The samples for analy

sis were taken and . ·'measured volume was weighed so that the 

speoifio gravity and the total volume might be caloulated. 

The head was skinned out in the usual manner and re

moved, the gullet being firmly tied. All dripping blood was 

oaught in the tared tub with the rest of the blood. The 

head was immediately weighed. 

The tongue with lar ynx and bones was removed and sepa

rated into tongue marketable, tongue bas e , tongue bones, 

larynx, and piece of gullet. Th. weights were recorcied'.:of 

the various pieces. The skull was split and the brain re

moved and weighed. The lean and fat of one half of the head 

was separated from the bone and weighed. 

The caroass was lowered and skinned in the usual manner, 

the hide being weighed. In skinning p~t theefeet,the dew 
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olaws were .removed. The hoofs were sep~rated fro. the feet, 

the bones and tendons being treated as skeleton. 

The usual packing house order was followed in skinning 
fat 

the carcass and removing the internal organs. The caUl/was 

removed before the carcass was hoisted. The bladder was 

weighed while full, then emptied 'and weighed again. The con

tents of the abdominal and thoracic cavities were caught in 

a large tub and weighed. The various organs were then sepa-

rated out, cleaned where necessary, and weighed. The intes

tines were carefully run for removal of fat. The carcass 

was split in halves. ~he kidneys and spinal cArd were remov
and 

ed and weighed.f6.hles' ·*f9-in the appendix gives the detailed 

data. 

The Empty Animal 

Animal No. 580 586 500 512 501 

Live Wt.Kgm. 489.877 265.350 457.786 548.050-883.480 

Warm Empty wt. 
K8m. 439.250 195.913 407.833 493.877-814.914 

Per Cent Empty 
Wt. to Live wt. 89.665 73.83G 89.088 90.115 92.239 

~he per oent 01. fill in the animals varies inversely 

as the live weight and fatness of the animal. The heaviest 

and fattest animal had the lowest per cent <'l.f \ fill. '.l'he dif

ferenoe between the live and warm empty weight is fill. 

580 had a per cent of fill between that of 500 and that 

of 512. This shows that 580 had reoovered from what ~86 was 

to almost the same oondition as 512, an' animal which corres-
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ponds to Group I Retarded Growth. 

The extremely low per cent of empty weight in the case 

of 586 oan be aooounted for/more or less, by the faot that . 
more 

it was reoeiving a muc~bulky ration than the others, and 

also by the fact that to acoomodate such a bulky ration he 

must have a large per cent of digestive orgaas--i.e. stomach 

and intestines--. Having such a large capacity, as will be 

seen la~er, he would have a higher per cent of fill. 

The Carcass 

Animal No. 580 586 500 512 501 

Live Wt. Kgm. 489.877 265.350 457.786 548.050 883.480 

Warm Bmpty Wt. 
Kgm. 439.250 195.913 407.833 493.877 814.914 

Wt. Carcass 
0oo1ed Kgm. 289.617 116.114 271.732 338.675 609.185 

Per Cent Car-
cass to lJive Wt. 59.120 43.759 59.358 61.796 68.953 

Per Cent Carcass 

to Empty wt. 65.934 59.268 66.628 68.575 74.755 

/The ,p8!l':'oent of carcass varies directly as ei ther the 

live weight or empty weight. The heaviest and fattest ani

mal having the highest per cent of carcass. 

580 oompares with 500 better than any other animal so 

it can safely be said that in reference to carcass,580 has 

reached at least Group II. 

~he big difference in 586 between the per oent of car

cass to live weight and the per cent of the carcass , to empty 

.tight may be explained by the faot that 586 had such a high 
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per oent of fill, and also by the fact that in a thin animal 

the per oent of vital organs is always increased at the cost 

of the flesh. 

Offal 'at and Caroass 

bimal .No. 580 586 500 512 501 

Wt. Offal 
Fat, ~. 28.685 2.962 12.940 17.454 38.625 

wt. ~aroass 
and O. F.Kgm. 318.302 119.006 284.672 356.129 647.810 

Per Cent Car-
oaseand O. F. 
to Live Wt. 64.976 44.875 62.185 64.981 73.325 

Per Cent Car-
oass and O. F. 

Empty Wt. 72.465 60.780 69.801 72.109 79.494 

~he per oent of oarcass and offal fat varies directly 

either in relation to live weight or to empty weight. The 

heaviest and fattest animal has the highest per cent of car

case and offal fat. 

580 is similar to 512 sinoe they both have the same per 

cents. This shows that 580 had reoovered to a Group I ani

mal since 512 oorresponds to a ~oup I Retarded Growth animal. 

Hide and Hair 

Animal No 580 586 500 512 501 

wt. Hide and 
Hair, Kgm. 35.552 16.102 35.938 41.268 50.090 

Per Cent to 
Empty wt. 8.094 8.219 8.812 8.356 6.147 

the strIking IIfference here is in the oase of the ex

tremely fat animal 501. It has a low per cent, three-fourths 
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of the per oent of the otheBs. Evidently steers could be 

divided into two olasses as regards hide and haie, extreme

ly fat i an~a18 and all others. The variance in the others 

is due to individuality. 

Blood 

Animal No. 580 586 500 512 501 

Wt. Blood, Kgm. 18.946 11.630 21.269 24.176 28.710 

Speoifio Gravity 10.760 1.0422 1.0376 1.0345 1.0345 

Volume 11ood, 
Liters 17.607 11.149 20.497 23.369 27.749 

Per Cent to Emp-
ty Wt. by Wt. 4.313 5.936 5.215 4.895 3.523 

the per oent of blood in referenoe to the warm empty 

weight varies inversely as the warm empty weight. *he light

est and thinnest animal ... had the highest per cent. 

'he per cent of blood in 580 is less than that of 512, 

so in referenoe to blood 580 had reoovered to better than 

Group I Setarded Growth. 

Heart 

Animal No. 580 586 51D0 512 501 

wt. of Heart 
Marketable, Kgm. 1337 lS)43 ).J:67 :l955 2.214 

Per Cent to Emp· 
ty Wt. .395 .532 .360 .396 .272 

The per cent marketable heart varies inversely as the 

warm Weight of the animal. 'he heaviest and faitest antmal , 

has the lowest per cent. 
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Again 580 oorresponds with 512 and so has reoovered to Group 

I Retarded Growth. 

Lungs and ~raohea 

Animal No. 580 586 500 512 501 

Wt., Grams 3266 2172 4068 4256 A004 

Per 0ent to JaGpty 
wt. .'144 1.109 .997 .862 .491 

The oent of lungs and traohea to the 
empty 

per warm/weight var-

ies inversely &s the warm empty weigh.t, the heavier and fatter 

the animal, the lower per oent. 

580 had a slightly lower per oent than 512 so it would be 

slightly better than wroup I Betarded Growth. 

Brain and Spinal (Dord 

Animal No. 580 5d6 500 512 501 

wt. of Brain and 
Spinal Gord, Gms. 780 807 832 666 757 

Per gent to Emp-
ty wt. .178 .412 .204 .135 .093 

The per oent of brain varies inversely as the warm empty 

weight. This is oaused by the faot that the brain does not . 

gain muoh in weight after it is one year old, whil, the body 

does. Henoe the deorease in per oent. The brain is not affeot-

ad in any way by nutrition. It is primarily a matter of indiv

iduality. A study of "the weights of the br.ins of the five 

steers will show that there is no oorrelation with their method 

of treatment. 
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Stomaches 

Animal No. 580 586 500 512 501 

Wt. of Stom-
ach, Gae. 11441 7621 10,995 11,089 14,185 

Per Cent to 
Empty Wt. 2.605 3.899 2.696 2.245 1.741 

The per cent of stomaches varies inversely as the warm 

empty weight, the heaviest and fattest animal having the low

est per cent. This can be explained by the fact ~hat the vit

tal organs are the last to suffer in starvation so the animal 

on the lower plane of nutrition would keep up these organs at 

the expense otthe flesh. Also a6 an animal fattens the tissue 

that is laid on becomes more and more fat, and so less and less 

active, and consequently loes not need its proportionate share 

of vital organs. Hence a higher per cent in reference to weight. 

580 compares to 500, an animal similar to Group II Retard

ed Growth. This may be explained by the fact that 580 was fed 

very heavily at the end of its life, so had need of a large di

gestive system, which he accordingly developed. This can be 

seen from the weight of its stomachs. He had slightly larger 

stomachs than 512, a heavier animal. 

Intestines 

Animal No. 580 

Wt. Of Intestines 5171 

Per Cent to Emp-
ty wt. 1.177 

586 

4314 

2.202 

500 

4535 

1.112 

512 501 

5322 4875 

1.078 .598 

The per cent of intestines varies inversely 8S the warm 

empty weight. The lightest and the thinnest steer ~ had · the 
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highest per cent. 

580 lies between 586 and 500. This seems to indioate that 

it has not covered from retardation. However, this may be ex-

plained by the fact that 580 had to have a large digestive sys-

tem in order to handle the food presented it. Thus, first it 

had to prepare its digestive system toaaccomodate a large amount 

of food before it could make gains in proportion with its diges

tive system. It was slaughtered at the time when its degestive 

system had become emlarged but before the proportional gain had 
out 

been made. This is bora. J.1 by the fact that at the time 580 

was slaughtered its curve s of growth are all steeper than any of 

the others. 

Length of Intestines 

Animal No. 580 586 500 

Len~th of Inte8~ : .. : 
tines, ctm. 4442 4389 4333 

ctm. Per Kilo. 
EmJHty '.:Wt. 10.113 22.403 10.62 

512 501 

5548 4849 

11.23 

There seems to be about three classes here: extremely 

fat, ext:cemely thin, and medlh.um. The length seems to be more 

or less like the brain--a more or less constant thing lIor/ all 

animals, so the weight of the animal would be the varying fao

tor oausing the ohange in ratio. 
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Gall Bladder and Gall 

Animal No. 580 586 500 512 501 

Wt. Bladder and 
Gall, Gms. 253 137 300 300 266 

Per Cent to ~~pty 
wt. .058 .070 .074 .061 .033 

The per cent of gall bladder and gall to the empty weight 

is more or less of a oOBstant thing with a general tendenoy to 

deorease as the animal beoomes exoessively fat. 

Kidneys 

Animal No. 580 586 500 512 501 

Wt. of Kidneys, 
Grams '907 540 1.019 1.074 1.037 

Per Qent to 
Empty wt. .206 .276 .250 .217 .127 

The per cent of kidneys varies inversely as the warm emp-

ty weight , the heaviest and fattest having the lowest per cent. 

580 oorresponds to 512 and henoe oan be said to have re

oovered to Group I Retarded Growth. 

Animal No. 

Wt. Liver, Gms. 

Per Cent to Empty 

580 

5076 

Wt. 1.156 

Liver 

586 

1960 

1.000 

500 

4634 

512 501 

4416 6161 

1.136 -.894 -.756 

The liver is one of the ohemioa1 laboratories of the body. 

500, 512, and 501 soow a tendenoy to vary inversely as the warm 
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empty weight. 

580 had the highest per cent at .ay. It did the most rap-

id growing and hence needed the largest liver. 

Animal No. 580 

Wt. Spleen, Gms. 694 

Per Cent to Empty 
Wt. ~ .158 

Spleen 

586 

399 

.204 

500 512 

1.054 1.255 

.258 .254 

501 

1.178 

.145 

In 500, 512 and 501 there seems to be the tendency to vary 

inversely as the warm empty weight. 

The spleen is one of' th+OdY~ chemical laboratories. steer 

586 was undeveloped in this respect since it never has had much 

need for its spleen. 580 was underdeveloped in regard to spleen. 

When it began to grow the spleen did not develope much. In other 

words the effect o~ retarding on the spleen was permanent. 

Pancreas 

Animal No. 580 586 

Wt. Pancreas, Gms. 640 250 

Per Cent to Empty 
Wt. .146 .128 

500 

625 

.153 

512 

736 

.149 

501 

836 

.103 

The ' per cent pancreas to empty weight shows a tendency 

to vary inversely as the warm empty weight, 501 the heaviest 

and fattest animal, having the lowest per cent. 

This does not hold good in the case of 586.!he pancreas 

is one of the chemical laboratoried and was under developed in 

this animal. 580 revovered in this respect and can be plaoed 
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as Similar .to 512 or as Group I Retarded Growth. 

On the whole it may ve said that: 

(1) The per oent of fill, blood, marketable heart, lungs and 
trachea, stomachs, intestines and kidneys vary inversely 
with the warm empty weight and fatness of the animal. 

(2) The per cent of carcass, and offal fat and carcass, varies 
direotly as the Ii •• weight or warm empty weight and fat
ness of the an~al. 

(3) The per oent of hide and hair is more a case of individual
ity exoept in the oase of extremely fat animals in wh1uh 
the per cent is lower by three-fourths than it is in others. 

(4) The per oent of brain and spinal cord varies inversely as 
the empty weight and fatness of the an~al, but this is 
due to the faot that the brain does not grow much in weight 
after one year of age. 

(5) The relative length of the intestines seems to be pUBely 
an individual matter. 

(6 ) 

(7 ) 

(8 ) 

(9 ) 

(10 ) 

(11) 

The per oent of gall and gall bladder is more or less con
stant with a deoreasing tendency in the case of a large 
and fat animal. 

The per cent of the liver, spleen, and pancreas show a ten
denoy to vary inversely with the warm empty weight. 

That 580 had reoovered to a Group I animal in per cent of 
fill, offal fat and oaroass, blood, heart, lungs and tra
ohea, gall bladder and gall, kidneys and pancreas • 

.s /. .. Co /.. ) 't t:L ,J--
~'hat 580 , stomaohs, intestines and Ii ver -were large ) 

for its empty weight, because it needed them large. This 
made its per oent of oarcass to empty weight run low. 

That 580 never reoovered its full developement of spleen. 

That the ohemical laboratories ) (tha liver, spleen and pan
oreas) were underdeveloped in 586. 
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THE CARCASS 

The caroass was allowed to chill over night. The follow

ing day the right side was separated into the two quarters and 

these out into the standard wholesale cutd, consisting of the 

shin, neok, ohuck, plate, rib, loin, flank, rump, round and 

shank. These cuts were each weighed and separated with good 

knife separation into lean, fat and bone. Care was taken to 

keep the fat as free as posaible of lean; it being impossible 

to keep the lean free from fat by hand separation. Tl:e vari

ous outs were kept in olosed containers and the exposure to 

loss by evaporation was limited as muoh as possible during 

the aotual separation. 

Photographs of the oarcasses and typical cuts are shown. 

The Forequarter 
Animal No. 580 586 500 512 501 

wt. of Forequar-
ters, ~rams 152,406 61,144 142,590 180,416 304,706 

Per Cent to Car-
cass 52.623 52.659 52.568 53.240 50.144 

The per cent of forequarter to oaroass is a relatively 

constant matter. In every oase there seems to be a tendency 

for the forequarter to be slightly more than 50 per oent of 

the caroass. This depends on the breed to a large degree, 

and the Shorthorn-Hereford breed is known to be light in the 

hind quarter. 
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The Hindquarter 

Animal No. 580 586 500 512 501 

Wt. of Hindquar-
ters,Grams 133,809 54,970 128,660 158,456 302,952 

Per Cent to Car-
oaS8 46.202 47.341 47.432 46.760 49.856 

The hindquarter to caroass was relatively constant. The 

differenoes were dUB to individuality. This depends of the 

breed. 

Animal No. 

Wts. of Shins 

Per Cent to Car
oass 

580 

13,272 

4.583 

Shin 

586 

7,584 

6.532 

500 512 501 

14,710 14,874 18,036 

5.423 4,389 

The per oent of shin to oaroass varies inversely as the 

weight and fatness of the animals, the heavier and fatter the 

lower the per oent. 

580 has praotioa11y the same per oent as 512 and so is 

equal to a ~roup I Retarded Gro~h animal. 

Animal No. 580 

Weight of Neok 2432 

Per Cent of Neok .840 

Neok 

586 

934 

.804 

500 

3,320 

1.224 

512 

3,200 

.. 944 

501 

3,682 

.605 

The per oent of neck is relatively constant in all animals 

being olose to one per oent. It shows a tendenoy, however to 

decrease as the animal gets very fat and heavy. 
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Chuck 

Animal No. 580 586 500 512 501 

Weight Chuck 
Grams 69,400 30,128 70,398 87,134 123,468 

Per Cent to 
Carcass 23.963 25.947 25.953 25.713 20.319 

The per cent of chuok is relatively constant until the 

an~al beoomes very fat, whea it decreases. 

501, the fattest animal had only four-fifths as muoh chuck 

as 586, 500, and 512 more or less thin animals. 

Animal No. 

Wt. of Plates 

Per Cent to 
Carcass 

580 

44,856 

15,488 

Plate 

586 

13,036 

11.227 

500 512 501 

33,596 46,012 103,954 

12.386 17.107 

The per cent of plate to caroass varies directly as the 

weight and fatness of the carcass. The heaviest and fattest 

animal had the highest per oent. 

The per cent of plate in 580 is higher than 512 so 580 

has reoovered to more than Group I Retarded Growth animal but not 

to a Group I Use of Food. 

Rib 

Animal No. 580 586 500 512 501 

Wt. of kbs , 
Grams '213tl:34 . ~. 790 20,642 29,054 55,566 

Per Cent tQ Car-
caS8 7.988 8.431 7.610 8.574 9.144 
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The per cent of rib shows a tending to remain more or less 

oonstant,increasing in the extremely fat animal. 

Animal No. 

Weight of Loins 
Grams 

Per Cent to Car
oass 

Loin 

580 586 

47,736 17,322 

16.482 14.918 

varies 

500 512 501 

44,318 56,102 126,112 

16.338 16.556 20.754 

~he per oent of loin/direotly aa the weight and fatness 

of the oaroass. The lightest and thinnest animal had the 10w-

est per oent. 

580 compares to 512 and so is equal to a Group I Retard

ed Growth steer. 

Animal No. 

Wt. Kidney Fat, 
Grams 

fer Cent to Car
oass 

580 

8278 

2.858 

Kidney Fat 

586 

2'72 

.234 

500 512 501 

2432 4740 19,541 

.894 1.400 3.208 

In per oent the kidney fat varies directly as the weight 

and fatness of the oarcass. The heaviest and fattest animal 

had the highest per cent. 

580 had reoovered to better than Group I beoause its per 

1s almost as high as Group I of the Use of Food Experiment. 

Flank 

Animal No. 580 586 500 512 501 

Wt.Flank,Gms. 13,446 2,322 9,172 11,004 37,536 
to 

Per Cent haroass 4.643 2.000 3.381 3.*_ 6.197 
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The tendency of the per cent of flank is to £8i88 with the 

weight and fatness of the animal. 586, the lightest and thin

nest,was lowest anfl 501, the heaviest and fattest, was highest. 

Acoordingly 580 would have a Group I Retarded Growth clas

sification since its per cent was above that of 512. 

Animal No. 580 

Wt. of Rump, Gms. 10766 

Per Cent to Car
cass 3.717 

Rump 

586 

4482 

3.860 

500 

10082 

3.717 

512 

13740 

4.055 

501 

26036 

4.285 

~he per cent of rump to carcass is relatively oonstant 

varying with the individual. All five were about four per cent. 

Animal No. 

wt. Round,Gms. 

Per Cent to Car
oaS8 

580 

45495 

15.709 

Round 

586 

23440 

20.187 

500 

52146 

19.224 

512 

61450 

501 

79,940 

18.134 13.139 

The per cent of round varies inversely as the weight and 

fatness of the animal, the heaviest and fattest having the 10w-

est per cent. 

Since the per cent of 580 la¥ between that 512 and 501 

it is easily Been that 580 had recovered to at least Group I 

Retarded Growth. 
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Shank . 

himal No. 580 586 500 512 501 

Wt.Shank Gms. 7838 5134 9314 10,142 12,762 . 

Per Cent to 
Carcass 2.706 4.422 3.434 4.993 2.100 

inversely 
The per cent o. shank varies/as the weight and fatness 

of the an~al. The fattest and heaviest animal had the 10w-

est per oent. 

580 oorresponds oloser to 512 than to any other and so 

oan be said to have reoovered to Group I Retarded Growth. 

Head (bclusive of horn, teeth, brains and tongue) 

Animal No. 580 586 500 512 501 

wt. of Head 
Grams 12936 9236 11824 13233 14702 

Per Cent to 
Empty Wt. 2.945 4.714 2.899 2.679 1.804 

The per oent of head varies inversely as the weight and 

fatness of the animal. The thinnest and lightest having the 

highest per cent. 

580 oorresponds to 500 and so should be said to have 

reached Group II Retarded Growth in this respect. 

Tail 

Animal No. 580 586 500 512 501 

Wt. of Tail, Gms. 676 327 842 875 854 

Per Cent to 
Empty wt. .154 .167 .206 .177 .105 

The per oent of tail evidently depends on the individ-
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uaI, 501, of course, was low due to the excessive fatness 

of the animal. 

On the whole it can be said that: 

(l) The per oent of forequarters, hindquarters, neck, chuck, 

rump and tail are more or less constant and the variance 

ia due to individuality and to exoessive fatness. 

(2) The per oent of shins, round, shank and head varies in

versely with the weight and fatness of the steer. 

(3) The per oent of plate, loins, kidneYl fat,and flank, 

varies direotly as the weight and fatness of the animal. 

(4) 580 recovered to Group I in every thing except the head 

where it was Group II. 
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DISTRIBUTION OF LEAN. FAT AND BONE 

Shin 

Animal No. 580 586 500 512 501 

wt. Shin Gms. 6636 3792 7355 7437 9018 

Per Cent Lean 58.303 49.763 57.090 52.817 51.785 

Per Cent Fat 6.977 4.299 4.297 6.199 13.562 

Per Cent Bone 34.448 44.383 38.138 40.836 34.154 

In the shin the per oents show a tendency toward increas

ing fatness and decreasing bone in proportion to the weight 

and fatness of the carcass. 501, the fattest and the heavi

est carcass had the lowest per cent of bone and the highest 

per cent of bone and the highest per cent of fat. The 

bone of 512 was high because he was actually a big raw boned 

animal. The 'per cent of lean shows a tendency to decrease 

ss the weight and fatness increases. The low per cent of 

lean in 586 is due to the fact that 586 was on such a low 

plane of nutrition that the bone developed at the cQst of 

the lean. 

Animal No. 

Wt. of l~eck Gms. 

Per Cent of Lean 

Per Cent of Fat 

Per Cent of Bone 

Neck 

580 

1216 

50.329 

22.368 

29.4:41 

586 500 

467 1660 

48.608 52.651 

10.707 11.928 

40.899 35.482 

512 501 

1600 1841 

50.000 45.247 

10.938 30.310 

38.750 24.280 

~be per oent of bone in the neck varies inversely as 

the weight and fatness of the animal. 501, the heaviest and 

fattest had the lowest per cent. The high per oent of 512 
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oan be explained by the fact that 512 was naturally a big 

raw boiled steer. 

~he per oent of fat in the neck shows a tendency to in

orease as the animal becomes heavier and fatter. Animal 501 

had the highest per cent and 586 had the lowest. The low 

oent of fat in 512 can be accounted for by the fact that he 

had ~.~.h bone. This would deorease its per cent of fat. 

The per oent of lean varies inversely as the weight and 

fatness of the animal. 586 developed bone at the cost of 

the lean beoause it did not have nutrients enough for both. 

The per oent of lean, fat, and bone in 580 certainly 

compares with 512 if a oorrection is made on 512 to elimin

ate its individuality in being so Pig boned. At least, 580 

is the animal whose per cent of lean, fat, and bone compare 

best to 601 so it can be said that 580 haa reoovered to 

slightly better than Group I Retarded Growth. 

Chuok 

Animal No. 580 586 500 512 501 

Wt. tjf ChuckGms.34,700 15,064 35,199 43,567 61,734 

Per Cent Lean 63.994 65.i73 74.371 69.481 5'7.534 

Per Cent 'at 18.288 5.543 6.276 12.647 30.106 

Per Cent Bane 16.824 25.717 18.853 17.555 12.055 

The per oent of bone varies inversely as the weight and 

fatness of the animal, 586, the lightest and thinnest hav

ing the bighest per cent. Again 512 has a relatively high 

per oent caused by individuality. 
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The per oent of fat varies directly with the size and 

fatness of the animal. 501 the largest and fattest had the 

highest per cent. 

The per cent of lean varies inversely as the weight and 

fatness of the animal. 586 was on such a low plane of nu

trition that it did not develope the lean as it should. The 

larger part of the nutrients went to produce bone. 

580 had a higher per cent of fat than 512 and a lower 

per cent of lean and bone so it is slightly better than a 

Group I Retarded Growth steer. 

Plate 

Animal No. 580 586 500 1 512 501 

wt. Ela'j;e~s. 22,428 6518 16,7'j8 23,006 51,977 

Per oent Lean 44.128 57.625 63.406 50.339 34.810 

Per Cent Fat 40.543 10.018 18.169 32.487 58.276 

!'er Cent Bone 15.066 31.881 18.419 16.635 6.709 

The per oent of bone varies inversely as the weight and fat

ness of the animal, 501 having the lowest per cent. 

The per cent of fat varies directly as the weight and 

fatness of the animal, 501 having the highest per went. 

The per cent of lean varies inversely as the weight of 

the animal. 586 is low in per cent of lean, because it was 

on such a lew plane of nutrition that it developed bone 

at the coat of the lean. 

~he per oent of lean, fat, and bone in 580 compares 
/ 

with 512, being slightly oloser to 501 in every case. From 
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this it oan be said that 580 has reoovered to a Group I 

Retarded Growth oondition, 

Rib 

Animal No. 580 586 500 512 501 

wt. of Rib, Gms. 11,567 4,895 10,321 14,527-27,783 

Per Cent Lean 55.063 59.877 65.894 58.195-37.494 

Per Cent Fat 24.864 4.454 8.'739 18.579-50.970 

Per Cent ~one 18.665 33.830 25.153 23.880-11.496 

~he per oent of bone varies inversely as the weight and 

fatness of the animal., 501, the heaviest ani fattest had 

the lowest per oent. 

~h8 per oent of fat varies lirect1y as the weight and 

fatness of the animal. 586, the thinnest and lightest had 

the lowest per oent. 

~he per oent of lean varies inversely as the •• 'ght and 

fatness of the animal. 586 was lower than would be expeot

ed beoause it used its nutrients for a bone deve10pement 

and did not have enough for oorresponding lean developement. 

~he per oent of lean, fat, and bone in 580 is similar to 

that of 512 being between it and 501. ~his would make 580 

;6 oorreapoDd to a slightly better animal than a Group I 

Retarded Growth Steer. 
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Loin 

586 500 512 501 

Wt. Loin, Gms. 23,868 

Per Cent Lean . 51.823 

Per Cent Fat 35.675 

8,661 

66.043 

10.368 

23.565 

88,159 28,051 63,056 

66.998 57.149 36.472 

15.411 27.286 56.583 

Per Cent ~on. 11.765 17.537 . . 15.593 6.830 

!he per oent of bone Taries inversely as the weight and 

fatness of the animal, 501 having the lowest per cent. 

The per oent of fat varies direotly as the weight and 

fatness of the animal, 586, the thinnest and lightest had 

the lowest per oent. 

the per cent of lean varies inversely as the weight 

and fatness of the animal. 580 is low on aooount of .its low 

plane of nutrition which did not allow it to develope its 

normal amount of lean. 

The per cent of lean, fat, and Done in 580 oompares 

with 512 being between it and 501. This shows that 580 has 

reoovered to slightly better than Group I Retarded Growth. 

jllank 

Animal 110. 580 586 500 512 501 

wt. of Flank 6,'183 1,161 4,586 5,502 18,786 

Per Cent Lean 35.683 62.102 61.164 33.570 24.211 

Per Cent Fat 63.484 34.367 37.004 64.904 75.373 

Per Cent BOlle .669 5.082 1.766 1.218 .250 

the per cent of bone varies inversely as the weight and 
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fatness of the animal. 501 the heaviest and fattest animal 

had the lowest per cent. 

The per cent of fat varies direotly as the weight and . 

fatness of the an~a1, 586 the thinnest and lightest had the 

lowest per oent. 

~he per cent of lean varies inversely as the weight and 

fatness of the animal. The fact that 586 was praotival1y 

the same as 500 can be explained by the fact that on its low 

plane of nutrition it needed moat of ita food to develope 

its Skeleton. 

'580 compares to 512 in per oent of lean, fat and bone 

and 80 compares to Group I Retarded Growth. 

Rump 

Animal No. 580 586 500 512 501 

wt. Hump, Gms. 5,383 2,241 5,041 6,870 13,018 

Per Cent Lean 44.919 52.432 49.018 44.454 29.313 

Per oent Fat 29.333 11.959 20.988 31.849 56.053 

Per Oent !one 24.615 35.859 39.556 23.755 14.142 

fhe per cent of bone varies inversely as the weight 

and fatness of the animal. 

develope the boneexpeoted. 

more lean than e~eoted. 

bone. 

For some reason 586, did not 

On the other hand, it developed 

~hiB would lower its per cent of 
, 

The per cent of fat varies directly as the weight and 

fatness of the animal. 501, the heaviest and fattest had 

the highest per cent of fat. 
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The per oent of lean varies inversely as the weight ani 

fatness of the antmal. 586, the thinnest and lightest had 

the highest per oent. From the other cut one would expect 

to have had a lower per oent !lthan 500 but for Bome reason 

he apparently developed the lean at the oost of bone. 

580 oompares with 512 and so compares with Group I Re

tarled Growth. 

Animal No. 

WT.of Round Gms. 

Per Cent Lean 

Per Cent Fat 

Per Cent Bone 

Round 

580 

22,748 

70.727 

17.087 

11.724 

586 

11,720 

75.973 

5.591 

18.498 

500 

26,073 

76.512 

9.466 

13.650 

512 501 

30,725 39,970 

70.640 62.710 

16.176 27.876 

12.736 9.087 

The per oent of bOne varies inversely as the weight 

and fatness of the animal, 501, the fattest and heaviest 

having the lowest per oe*t. 

The per oent of fat varies direot1y as the weight and 

fatness o~ the animal. 586, the thinnest and lightest, had 

the lowest. 

The lean varies inve.sely as the weight and fatness of the 

animal. 586 had a lower per cent of lean beoause on its 

plane of nut~Bs it would reoeive enough nutrients to 

make a normal developement so the bone developed at the oost 

of the lean. 

580 compares to 512 and so may be oalled a Group I 

Retarded Growth. 
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ihank 
o .. 
• .J 

Animal No. 580 586 500 512 501 

Wt. Shank,Gms. 3919 2567 4,657 5,071 6381 . 

Per Cent of ~ean 29.523 24.036 33.240 33.859 28.789 

Per Cent Fat 5.665 2.298 3.973 4.871 11.358 

Per Cent of Bone 65.757 75.107 61.735 6O.~698 55.853 

The per oent of bone varies inversely as the weight and 

fatness of tbe an~l. 501, the fattest and heaviest had 

the loweat per oent. 

Ibe per cemt of eat varies direotly as the weight and 

fatness of the animal. 586, the thinnest and lightest had 

the lowest per oent. 

The lean varies with the individual with a slight ten-

denoy to deoreaBe as the weight and fatness inoreases. 

In per oent of bone 580 would be between 586 and 500, 

but this can be aaid to be individuality Since its per oent 

of lean agrees with 512 which makes it a Group I Retarded 

Gronh. 

Distribution of Lean, Fat, and lSone in the Entire Animal 

Animal No. 580 586 500 512 501 

Warm Empty Wt. 
Grams 439,250 195,913 407,833 493,877 814,914 

Per Qent Lean 36.217 36.260 45.112 40.983 31.915 

Per Cent 'at 19.292 4.738 8.307 15.271 35.389 

Per Cent Mone 12.469 19.942 18.019 16.285 9.891 
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The per oent of bone varies inversely as the weight and 

fatness of the animal. 501, the heaviest and fattest had 

the lowest per oent. 

The per oent of fat varies direotly as the weight and 

fatnesso ., the animal. 586, the thinnest and lightest had 

the loweat per oent. 
.inversely 

The per cent of lean varies;_ the weight and fatness 

of the animal. 586, is off in this respeot, beoause its 

low plane of nutrition did not supply it with nutrients e

nough to deV8101>e its skeleton and lean flesh, so the flesh 

suffered. 

580 1s oonsiderably better than 512 thruout so one 

oould say that 580 has reoovered to better than Group I Re

tarded Growth An~al. 

])istribution of Lean, Fat, and lone in Carcass 

Animal llo. 580 586 500 512 501 

wt. Caroass, Gms. 289,61 rl 116,114 271,250 -338,872 607,658 

Per Cent wan 53.440 58.493 65.597 58.658 

Per Cent Fat 28.748 7.603 12.325 22.025 

Per Oent Mone 16.188 28.427 20.'130 18.688 

The per oent of bone varies inversely as the weight 

and fatness of the an~~l. 501, the heaviest and fattest 

had the lo.est per oent of bone. 

42.060 

47.340 

10.218 

~he per oent of fat varies direotly as the weight and 

fatness of the animal. 586, the thinnest and lightest had 

the lowest per oent. 
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the per oent of lean varies inversely as the weight 

and fatness of the animal. 586 had a lower per cent than 

would be expeoted beoause he used most of his nutrients to 

develope bone. 

580 is better thruout than 512 so can be oalled better 

than)Group I letarded Growth. 

fat 

Animal .6. 580 586 500 512 501 

wt.~otal Fatty 
~issue, Gms. 113,424 12,244 46,820 92,872 327,t:l17 

Per Cent Offal Fat 
to T. F. ~liss'U.e 25.290 24.191 27.638 18.794 11.811 

:Per Cent Offal 
Fat and K. F. to 
T. F. Tissue 32.588 26.413 32.832 23.897 17.788 

Per Cent ~ot81 
Fat ·Tissue to 
Empty Wt. 25.845 . 6.259 11.480 18.805 40.129 

The per oent of total fatty tissue to empty weight V8-

riss inversely as the weight and fatness of the animal. 

The per oent of 'ffal fat to total fatty tissue and the 

per oent of offal fat and kidney fat to total fatty tissue 
and fatness 

varies inversely as the weight/of the animal. 586 was low 

to what one would expect because it developed a high per 

oent of bone at the oost of the lean and fat. 580 ran high

er than e~eoted beoause it deposited a great deal of fat 

around ita internal organa, rather than on its oaroass. 

ln referenoe to total fatty tissue 580 would be 8 Group 

I Retarded Growth animal. 
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On the whole · it may be said that: 

(1) !he per oent of bone varies inversely with the weight 

and fatness. 

(2) The per oent of fat varies direotly with the weight 

and fatness. 

:(3) ~'he per cent of lean varies inversely wi th the weight 

and fatness. 

(4~ ~hat 580 has reoovered from its retarding until it oom

pares with Group I ~etarded Growth animal throughout. 



62 

P~TV 

CHEMICAL ANALYSIS 

All five animals were analysed. The steers were first 

separated into the various parts. The different outs were sep

arated into lean. fat, and bone. From these the samples were 

oomposited as was Seen fit to composite them. 

The skeleton samples were run thru a Mann bone grinder and 

ground uitil they were in small bits not over one-fourth of an 

inoh in diameter. This was mixed well and a sample sent to the 

ohemical laboratory. 

The lean and fat and offal samples were ground in a Buffalo 

Sausage Kill. This type of mill grinds the samples very fine. 

The large samples were ground in sections and later mixed by 

hand in a tub. Samples were now taken from various parts of 

the tub and reground and the final sample taken from this. 

The work of preparing and grinding the samples was conduot

ed as rapidly as possible until the samples were ina oondition 

Where there was no langer of deoomposition. The samples were 

kept in oold storage at a temperature just above freezing. 

Methods of Analysis for Bone Samples 

Moisture. Samples for moisture were weighed out into tared 

glass bone-extraotion cones. These oones were filled with the 

s~ples which weighed about 40 to 50 grams. They were run in 
.. , 

tripl~oate and placed in waouum desiocators, care being taken 

not to get two oones containing the same sample in the same des

iooator. these samples were dried to oonstant weight within 50 
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milligrams. The weighing was done in tared weighing bottles 

to prevent the absorption of moisture. 

Fat. These samples after frying were placed in Soxhlet 

extractors and eKiraoted with ether for three days to be sure 

to remove most of the fat. They were again dried in vacuum des

iocators to constant weight and the per oent fat calculated. 

~he residue from the extraction was saved~, the triplioates 

Were oombined and the whole was ground in a steel mill until 

fine enough to pass through a millimeter sieve. This sample 

was air dried and determinations made for mOisture, fat, nitro

gen, ash and phosphorus. 

Moisture and Fat in Air Dry. 
drJl 

The moisture in the air/was 

determined in paper extraotion thimbles on duplioate 2 gram 

samples in vacuum desiccators. They were dries to constant 

weight within 5 milligrams and oaloulated for moisture. Fat 
same 

was determined on thejsamplw by the usual i&oxhlet extrao'tion me-

thod. ~he samples were again dried to constant weight in vaCU(l: .J 

and the per oent of fat calculated. 

Ash. The ash was determined on duplic&te 2 gram samples of 

the air dry bone. The ashing was done over a free flame in a 

porcelain orucibl~~. 

Phosphorous. the phosphorous was determined by getting 
I • 

the ash sample in solution with hydrochloric acid and driving 

off the exoess with nitrio aoid. ~he phosphorous was determin

ed by the usual gravi~trio method. 

Nitrogen. Nitrogen was determined on duplicate one-half 

gram air dry samples by the modified Kjeldahl-Gunning method. 
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Methods of analYSis for the Lean and ~at Samples 

£11 these samples were analysed in triplicate except a few 

speoial samples whioh were analysed in duplicate. 

All were weighed from weighing bottles and the weight de

termined by differenoe. 

MOisture. ~he samples were weighed out and plaoed om a 

bit of ootton whioh had previously been tarefr in a glass extrao

tion oone. 'he sample was mixed well with the cotton and plao
U,.'lJ£" 

ed baok in the oone being sure to olean up -good after mixing. 

These cones were plaoed in vaouum desiooators being oa reful not 

to get two of the triplio~tes in the same desiocator. Drying 

was oarried to oonstant weight within 

data the moisture was caloulated. 

5 milligrams. 
\ 

From this 

Fat. These oones were extraoted in Soxhlets for 20 hours 

and then relried in vaouo to constant weight. This gave data 

to oaloulate the per oent of fat. 

Ash. The a sh was determined in porcelain oruci~Th\B over 

a very low free flame. 

Phosphorous. Phosphorous was determined on the residue 

from the aSh samples as it was in the bone samples. 

Nitrogen. Nitrogen was determined by the modilied Kjeldahl~ 

Guaning method. Care was taken to prevent the frothing over of 

samples high in fat. 

Methods of Feed Analysis 

Moisture and Fat were determined on 2 gram duplioate samples 

the same as it was with t he air dry bone. 

Ash was determined on two gram duplioate samples in poroe-
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lain crucibl~ over a free flame. 

Nitrogen was determined in duplicate on samples weighing 

from .5 to 2 grams by the usual modified Kjeldahl-Gunning method. 

Crude ii~er was determinei in the usual manner. 

Nitrogen Free Extraot was dotermined by difference. 

COMPOSITION OF S.AlrPLES 

The resultsof the analysis of the samples are shown in 

Tables 10 aDd 11. Only oertain samples or composites are se

leoted for this disoussion. 

Lean of Round 

Animal No. 580 586 500 512 501 

Weight, ~s. 32,178 17,808 39,898 43,408 50,130 

Per Cent Water 71.594 77.614 74.031 73.272 69.902 

Par Oent Fat 6.429 1.405 3.485 4.557 9.356 

Per Cent Ash 1.067 .989 1.011 1.024 .957 

ier Cent Ni-
trogen 3.283 3.144 3.123 3.e3~ 3.090 

Per oent Phosr 

phorus .201 1176 .191 .192 .185 

~he d 1 i per oent of water in the lean of the roun var es n-

versely as the weoght and fatness of the animal. The fattest 

and heaviest animal had the lowest peroentage. 

The per cent of fat varies direotly as the weight and fat

ness of the animal. The thinnest and lightest animal had the 

lowest per oent. 
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The per oent of nitrogen, ash and phosphorous are relative

ly oonstant in all the animals. 

580 oompares to better than 512 but not as good as 501 in 

per oent of water and fat. ~herefore, it oompares to better than 

Group I ~etarded 9rowth, but not as good as Group I Use of Food. 

Fat of Round 

Animal No. 580 * ' 586 500 512 501 

Weight, Gms. 7,775 3,565 4,936 9,940 22,284 
-

Per Cent Water 19.283 44.623 27.767 22.030 16.846 

Per Cent Fat 76.473 43.252 61.442 70.658 78.237 

Per Cent Ni-
trogen .954 1.684 1.590 .765 .667 

Per Cent Ash .283 .597 .377 .311 .218 

Per Cent PhOBr, ' ~ '. :: 
phorus .036 .070 , .051 .040 .026 

~ Fat of Round, Rib and ~oin ' 
~he per oent of water in the fat of the round varies in-

v •• sely as the weight and fatness of the animal, 586 having the 

highest per oenti 

The per cent of fat in the fat of the round varies direot

ly as the weight and fatness of the animal, 501, the heaviest 

and fattest, having the highest per cent. 

The per oant of nitrogen, ash and phosphorus varies inverse

ly as the we.ight and fatness of the animal. 

In water and fat 580 oompares to · :~01L altho not q·uite as 

good. In nitrogen, ash and phosphoru~ 580 oompares to 512. 

From this it may be said that 580 had reoovered to Group I Re

tarded Growth. 
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Lean o~ " Loin 

Animal No. 580 

Weight, Gms. 24,739 

Per Cant water 66.598 

Per Cent Fat 

:Per Cent Ni
trogen 

Per Cent Ash 

12.874 

3.299 

.978 

Per Cent PhOSl'bp 'd~~ 
phorus 

586 

11,440 

76.582 

2.483 

3.100 

.993 

.187 

500 

29,692 

70.269 

7.737 

3.113 

1.010 

.185 

512 

32,062 

67.607 

11.040 

3.076 

. • 918 

.170 

501 

45,996 

62.557 

17.934 

2.863 

.851 

.163 

The per oent of water varies inversely as the weight and 

fatness of the animal. 501,the heaviest and fattest, had the 

lowest per oent. 

~\ he per oent of 

ness tif the animal. 

est per ceiLt. 

'he per cent of 

a slight tendenoy to 

the animal. 

fat varies direotly as the weight and fat-

586, the lightest and thinnest, had the 10w-

nitrogen and ash is rela tively constant with 

vary inversely as the weight and fatness of 

580 ommpares to 512 in .ater and fat and so compares to a 

Group I Retarded Growth animal. However in nitrogen and phosphor

us it seems to have remained close to Group III Retarded Growth 

and not have made any reoovery, 
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Fat of Loin 

the fat of the loin of 586 was composited and analysed with 

the fat of the round. 

Animal 10. 580 500 512 501 

wt. of Fat, Gms. 17,028 6,830 15,308 71,358 
-
Per Cent Water 10.718 16.464 12.497 9.031 

Per Oint Jlat 86.750 76.508 83.354 88.682 

Per lent Ni-
trogen .736 .598 .650 .388 

Per CentnAsh .230 .245 .180 .112 

Per Cent Phos-
phorus .032 .038 .0.8 .018 

~he per oent of water varies inversely as the weight and 
I . ' , 

fatness 'of the animal. 501, the a&1," __ ' and h.aviest steer, 

had the lowest per cent. 

The per cent of fat varies direotly as the weight and fat

neSs of the animal. 500, the thinnest and lightest animal in 

the above table, hud the lowest per oent of fat. 

~he nitrogen is relatively eonstant showing more individual 

variations than anything else. 

The per oent of ash and phosphorus varies inversely as the 

weight and fatness of the animal. 

580 oould be plaoed olose to Group I Use of Food in regard 

to moisture and fat, but as regards ash and phosphorus could 

not be plaoed above ~roup II Retarded Growth. 
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Lean of lib 

Animal No. 580 586 500 512 501 

wt. of Lean ~rnB. 12,737 5,850 13,502 15,908 20,834 

Per Cent Watel' 53.244 75.777 57.137 55.119 58.892 

Per Cent Fat 17.098 3.154 12.323 14.950 22.409 
- -~ 

Per Cent Ni-
trogen 3.005 2.992 3.196 2.957 2.759 

Eer Cent Ash .930 .978 .929 .895 .791 

Per Cent Phos-
phorus .170 '.172 .179 .157 .149 

The per oent of water varies inversely as the weight and 

fatness of the animal, the haviest and fattest animal having 

the lowest per oent. 

The per cent of fat vatles direotly as the weight -and fat

ness of the animal, the thinnest :.and lightest having the low-

est per cent. • 

The per oent of nitrogen is relatively constant and varies 

more with the individual than with anything else. 

The per cent of ash an~phoBphorus varies inversely as the 

weight and fatness of the animal. 

Aooording to the per oent of moisture and fat 580 would be 

plaoed as slightly better than Group I Retarded Growth, but ao-

oording to ash and phosphorts would be plaoed as Group II Re

tarded Growth. 
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Fat of Rib 

. 
jfh.; l l~a t~,~ of the rib of 586 was aomposited with the fat -~ of the 

round and so 586 will not appear in this table. 

Animal No. 580 500 512 501 

Weight in Gms. 5,752 r,804 5,398 28,322 

Per Cent water 13.402 20.368 14.938 9.697 

Par Cent Fat 82.771 71.084 80.357 87.439 

Per Sent Ni- ~ 

trogen .933 1.293 .840 .401 

Per Cent Ash .308 .370 .212 .134 

Par Cent Phos-
phorus .044 .060 .035 .020 

~h. per oent of water, nitrogen, ash and phosphorus varies 

inversely as the weight and fatness of the animal. 501, the 
. 

heaviest and fattest animal had the 10wesr per aent. 

The per aent of fat varies direatly as the weight and fat-
./ 

ness of ) the animal. 500, the thinnest and lightest had the low-

est per 'eent of fat. 
so 

580 oompaies to 512 better than to any otherV:it aan be 

said that 580 had reoovered to Group I Retarded Growth. 

Kidney Fat 
.. 

Animal Bo. 580 586 500 512 501 

Wt. gms. 8,278 272 2,432 4,740 19,544 ' 

Per Cent Water 3.855 19 ... 581 7.026 4.482 5.462 

Per Cent Fat 95.572 74.405 90.275 93.915 93.311 

Per Cent N1tro~en 
gen .171 .774 .410 .183 .190 
Per Cent Ash .102 .356 .134 .130 .067 
Per Cent Phos-
phorus .014 .037 .018 .020 .011 
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~he per oent ot water, nItrogen, ash and phosphorus varies 

inversely as the weight and fatness of the animal exoept in the 

case of 501 when for some reaso~ the per cent of water and ni- . 

trogen was higher than expected. 

the per oent of fat varies iireot1y as the weight and ,at

ness of the animal exoept in the oase of 501. iinoethis animal 

was higher in per cent of water than expeoted it was oorrespond

ingly lower in fat. 

Aocording to water, fat and nitrogen 580 would be placed 

as better than Group I Use of Food. 'he ash and phosphorus 

would place 580 as Better than Group I Retarded Growth • 

Animal No. 

Wt. Gma. 

Per Cent Water 

Per Cent Fat 

Per Gent Ni-
trogen 

Per Cent Ash 

Per Cent Phos-
phorus 

• 
Offal Fat 

580 

28,685 

10.758 

87.829 

.243 

.162 

.016 

586 

2,962 

47.447 

43.618 

1.132 

.587 

.051 

500 

12,940 

13.501 

83.556 

.422 

.184 

.020 

512 501 

17,454 38,625 

11.212 7.488 

85.271 91.061 

.. ~6·9 .205 

.144 .102 

.019 012 

~he per oents of water, . nitrogen, ash and phosphorus vary 
.. 

inVersely as the weight and fatness of the animal. 501, the 

heaViest and fattest steer, had the lowest per cent. 

The per oent of fat varies directly as the weight and fat

Uesa of the animal. 586, the thinnest and lightest animal had 

the lowest per oent. 
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580 oompares to 512 thruout, and so had reoovered tor. a 

Group I Retarded Growth condition. 

Hide and Hair 

Animal ~o. 580 586 500 512 501 

it. ~8. 35,552 16,102 35,938 41,258 50,090 

Per Cent Water 60.693 ' 66.514 59.327 55.193 51.432 

Per Cent Fat 7.940 .501 1.319 3.512 13.235 

Per Cent Ni-
trogen 5.493 5.530 6.280 6.547 5.493 

Per Cent Ash 1.250 1.129 1.072 1.153 1.522 

Per Cent Phos-
phorus .058 .058 .044 .047 .049 

~he per oent of water varies inversely as the weight and 

fatness of the animals. 501,the heaviest ani fattest animal 

had the lowest per cent. 

fhe per oent of fat varies directly as the weight and fat~ 

ness of the animal. 501 had the highest per cent. 

~e per cent of nitrogen, ash and phosphorus varies with 

the individual. 

580 is Bome what better than 512 in per oent of fat but 

not to 512 in per cent of water. It can be said to be a Group 

I Betarded Glfo'irlth animal. 
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Blood 

Animal No. 580 586 500 512 501 

wt, Gms. 18,946 11,630 21,259 24,1'76 28,'710 

Per Cent Water 77.965 81.832 79.041 79.949 77.9'7'7 

Per Cent ~at .192 .055 .176 

Per Cent Ni-
trogen 3.435 2.808 3.193 3.073 3.290 

Per (lent Ash .570 .643 .789 .790 .857 

Per Cent Phos-
phorus .027 .021 .022 .023 .025 

~he per oent of water in the blood varies inversely as the 

weig'ht and fainesB of the animal. 586, the lightest and thin

nest had the highest per cent. 

The per cent of ~itrogen in individualistio. 

The per oents of ash and phosphorus vary dire'tly as the 

weight and fatness of the animal, 501, the fattest and heaviest, 

having the highest per oent. 

580 recovered to Group I Use of food in per cent of water and 

phosphorus but remained pra.otica11y a Group III Retarded Growth 

animal in per oent of ash. 

Total ,keleton 

Animal ~o. 580 585 500 512 501 

Wt.,Gms. 53,879 45,753 73 •. .489 80,427 80,502 
Per Cent Water 32.308 41.115 33.~<O~ 31.558 32.085 
Per Oent Fat 19.850 11.553 22.146 20.306 17.722 

Per Cent Ni-
trogen 3.413 4.122 3.185 3.231 3.358 
Per Cen* Ash 24.575 25.194 23.495 25.619 26.343 
Per Cent Phos-
phorus 4.372 4.492 4.171 4."8 4.808 
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~e composition of the skeleton in 580, 500, and 512 is 
j 

more or less the same and has not been ohanged much by the plane 

of nut:Rition. 

585 is abnormally low in per oent of fat with a correspond

ing inorease in the per oent of the other constituents. 

501 had to develope a sleleton with high breaking point 

in order to support its weight. This demanded a high per oent 

of ash. ~his caused the reduotion in the other per cents a.oapt 

phosphorus whioh is dependent upon the ash. 

580 is normal and compares to either 500 or 512. !his shows 

that in oompasition of bone 580 has recovered fron the extreme 

retarding it reoeived. 

Total Flesh 

Animal io. 580 586 500 ,- 512 501 

wt. Gms. 243,825 84,087 217,860 277,824 548,474 

Per Cent Water 49.545 73.780 63.113 54.959 36.250 

Per Cent Fat 35.957 7.596 17.230 28.293 53.115 

Per Oent Ni-
trogen 2.323 3.015 2.960 2.483 1.457 

Per Cent Ash .634 .942 .892 .772 .485 

Per Cent Phos-
. phorus .135 1161 .157 .133 .087 

The per .ents of water, nitrogen, ash and phosphorus va~ 

inversely as the weight and fatness of the animal. 501, the 

heaviest and fattest animal, had the lowest par oents. 

The per oant of fat varies direotly as the weight and fat

ness of the animal. 586, the lightest and thinnest animal, had 

the lowest per oent. 
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580 oompares thruout to 512 and so compares to a Group I 

Retarded Growth animal. 

Total Animal 

Animal No. 580 586 500 512 501 

wt, Gms. 426, 190 182,878 398,494 481,559 793,833 
. 

Per Oent Water 4S.A1S 65.702 57.239 51.999 38.750 . . 

Per Cent Fat 31.051 77.693 17.366 24.299 44.707 

Per Oant Pro-
te1n 16.619 20.606 19.869 18.094 12.244 

Per Cent Ash 4.270 6.995 5.058 '.947. 3.196 

Per Cent Phos-
phorus .754 1.221 .877 .881 .563 

the p.r oeDts f~ of water, protein, ash and phosphorus vary 

inversely as the weight and fatness of the animal exoept in the 

oase of the phosphorus of 500nand 512 where they are practivally 

the same. 

~he per oent of fat vaties direotly as the weight and fat

ness of the animal, 501, the heaviest and fattest, having the 

highest per oent. 

580 oompares toruout to slightly better than 512 and so 

compares to a Group I Retarded Growth Steer. 

From the foregoing disoussion it may be oonoluded that: 

(1) In every oase,exoept that of the blood and total sleleton, 

the per oent of fat varies direotly as the weight and fat

ness of the animal. 

'2) In eYery oase, exoept that of the to*a1 skeleton, the per { 
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oent of water varies inversely as the weight and fatness of 

the animal. 

(3) The per oent of nitrogen varies with the individual in 

the lean of the round, lean of the loin, fat of the lOin, 

lean of the rib, hide and hair and blood and that in all 

other oaSes it varies inversely aa the weight and fatness 

of the animal. 

\4) The per cent of ash varies with the individual in the 

lean of the round and lean of the loin, it varies direot-

ly with the weight and fatness of the animal in the blood, 

and in all other samples it varies inversely as the weight 

and fatness of the animal. 
, 

(5) The per oent of phosphorus oorresponds to that of the ash 

exoept in the oase of the lean of the loin where it varies 

inversely as the weight and fatness of the animal. 

~5) The oomposttion of the total Skeleton is hard to ohange 

but it 'will ohange in extreme cases. 

(7) 580 recovered to Group I Retarded Growth in practivally 

every thing but it showed a tendenoy to remain low in 

ash and phosphorus. 
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PART VI 

From the foregoing data it oan be conoluded that: 

(1) 580 recovered -from Group III te Group I Retardei Growth 

in quality. 

(2) 580 recovered from Group III to Group -II Retarded Growth 

in quantity and reoeived only enough ! dry matter to do this. 

The indications were tha t it would h va. oaught up with the 

other. if fed ,,! ... or a longer time. 

(3) The maintainano cost of the animal on- the lowest plane 

of nutrition _was conSiderably lower than that of those 

on the higher planes. 

(4) 580 made the oheapest gains of any in referenoe to net 

energy consumed. 
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PART VII 

PHOTOGRAPHS AND TABLES 

SLaugHt ~ .OU8~ Cutl 

The aooompan71ng Plate shows the division of the oaroass 

in cutting up the oarcass for this Exper~ent. 

~he two loin outs and tw.o plate o:u.ts were combined. 
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Oondition at End of ~if. 

In the acoompanying plate the et,ers are arranged in order 

of their condition, the thinnest animal at the top. 

This shows that 580 has recovered to a oondition better 

than that of 512, an animal oorresponding to a Group I Retard

ed Growth stee~. 
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Developement thru Life 

The following plate shows the relative developement of 580 

and 586 during their lives. The photographs are taken at inter

vals of about one year. 
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Outer Side of Carcass 

In the following Plates the photolraphs have been arrang

ed in order of their fatness, 586 being the thinnest and 501 the 

fattest. 

580 compares to 512 being slightly better covered with fat. 

Thus , the photo.grapOs of the outer side of the carcass shows that 

580 ha s recovered to a Group I Retarded Growth Animal. 
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Inner Side of Carcass 

The following Plates show the inner sides of the carcasses. 

They.:are arranged in order of their fatness, 586 being first and 

501 last. 580 was placed between 512 and 501 because) in internal 

fat it compares to 501 and the oovering of the fat over the round, 

the cod fat and the brisket is Similar to that of 512. 

Photographs of the inner side of the carcaSses . " 'show 

that 580 had recovered to at least a Group I Retarded Growth 

Animal. 
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I 

Table.' 1 FEED AND . WEIGHT RECORD~ 580 

Period Weight Average Milk Hay Total ' Dry 
at 30 days Fed Lbs. FedLbs~ sMatter 

Beginning Weight Lbe. 
of :Period Pounds 

1 152.2 149.8 248~5 7~0 34~020 
2 150~4 146.8 297.5 . 14.0 41~032 
3 145~6 157.3 300~ 0 (~' 59. 5 82~783 
4 171.4 l73~9 300~O 90.- . 111~682 
5 185.4 197~9 

.----
300~0 118~0 138~257 

G 206,0 213.4 290.0 120.0 137~510 
7 219~0 216~9 100.0 140.0 137~234 
8 213.8 215.0 150.0 136.095 
~otal 1836.000 
9 217.8 212.9 150.0 136.095 
10 218.2 215.8 150.0 136.095 
11 215.5 226.9 150.0 135.095 
12 241.6 237.3 Grain 150.0 136.095 
13 235.2 236.0 Fed 150.0 136~095 
14 232.8 232.7 . Lbs. 150.0 148~507 
15 239.8 245.7 3.75 180.0 170.848 
16 249.0 259.0 27.75 184.0 195~998 
17 269.8 279.3 25.5 196.0 205.340 
18 278.4 283.7 17.5 180.0 183~194 
19 280.8 287.8 34.5 180.0 188.&8& 
20 292.2 296.4 45.0 180.0 ·206.822 
21 298.4 306.9 45.0 180~0 205.{)91 
22 312.0 323.2 45.0 180.0 205.081 
23 330.8 339.5 34~0 180.0 195.213 
24 341.4 349.3 30.0 180.0 192~261 
25 353.8 360.1 30.0 180.9 192~ 27·4 
26 364.8 369.8 30.0 :a;a:Q.'& :D2.~tn. ' 
27 366.8 177.1 30.0 J:9.7.t3 .! (1'9 .. ' zm 
28 384.0 394.1 30.0 210.0 221.037 
29 .404.2 403.7 30.0 210.0 221.037 
30 414.6 409.9 37.5 207.5 225.123 
31 421.t 414.0 45.0 201.0 225.519 
32 421.,2 415.9 50.0 211.5 238.859 
33 431.8 436.4 75.0 225.0 273.018 
34 445.0 459.7 65.5 218.5 25'9.522 
35 468.6 480.8 55.5 210.,0 241.973 
35 482.0 496.1 38.5 210.0 225 ' 921 • • 

37 498.0 512.8 80.0 228.5 2-31.158 
38 533.4 568.4 228.5 245.5 429~425 
39 597.4 638~0 287.0 243.0 479.211 
40 680.4 718,4 323.0 265.5 532.005 
41 763.4 800.7 373.5 259.5 571~560 
42 845.0 890.9 423.0 242.5 602.774 
43 935.0 939.0 428.5 232.0 598.802 
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Tabl. 1/ FEED AKD WEIGHT RECORD- 580 (concluded) 

Period Weight Average Milk Hay Tot$l ·Dry 
at 30 days Fed Lbs. Fed Lbs. Matter Ibs 

Beginning Weight 
o'f Period Pounds 

44 952.4 924.0 220.0 191.0 . 3'12.7'7* " 
45 901.4 887.6 122.5 169.5 254.359 
46 880.2 '910.2 1".1 180.0 342.515 
4'1 922.6 945.'1 234.0 181.0 3'14.135 
48 964.6 985,5 250.0 184.0 391.612 
49 1002.2 1026.'1 286.5 180.0 420.390 
50 1044.4 1061.3 331.0 169.0 449.864 
51 1054.6 .108'7.6 340.0 110.0 412.813 

At Slaught-
ering 1090~.0 .. 

* · otal *465.06 4953.000 8980.300 12;856.809 . 
*Average 
Life Wt. 
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Ta.b1a -2 FEED AND WEIGHT RECORD -586 -

Period Weight Average Milk Hay ~ota1 Dry 
a.t 30 days Fed Lbs. Fed Lbs~ Matter 1bs. 

Beginning Weight 
011 Period Pounds 

l ,:,/.l ' 154.6 156~7 248~5 5.75 32.875 
2 161.4 160.2 297.5 13~50 40.474 
3 163.4 174.4 298.0 59~5 82~602 
4 189~8 197~6 300.0 88.0 109.884 
5 204.6 217.4 300.0 118.0 138~260 
6 ' 227.0 238~0 300.0 120.0 138~437 
7 245.0 241.3 100.0 140.0 135.174 
Total 1844.0 
8 231.' 232~6 150.0 136~095 
9 231.4 232.0 178.0 161.418 
10 236.0 232.2 180.0 163.315 
11 230.2 240.8 170.0 154.240 
12 249~8 247.1 Grain 150~0 136~095 
13 2~.S 245.5 Fed 150~0 135.053 
14 247.8 2-61..:6 Lbs. 155~0 143~864 
15 255.4 258.2 3.75 176~5 167~303 
16 258.8 25i.8 27.75 180.0 192.299 
17 280~6 287~8 25~5 190.0 199.661 
18 294~8 296.6 15.0 195~0 194~853 
19 297.4 300.'9 27.5 195.0 205~034 
20 305.8 315.7 45~0 195.0 220~686 
21 321~0 322.8 45.0 195.0 218.635 
22 328~0 341.1 45.0 195~0 218.560 
23 351.4 356~2 34.0 184~0 198~845 
24 356.4 353.7 30.0 180.0 192.279 
25 369.0 372.1 29~0 180.0 191.373 
26 370.5 373~4 17.0 180.0 181.211 
27 372.5 372.3 32.9 180.0 195.944 
28 375.6 389.5 45.0 180~0 206~866 
29 395.8 397~9 45~0 180.0 206.866 
30 411.0 400.1 45.0 187~5 213.422 
31 407~2 403~3 45.0 201.0 225~499 
32 412.0 411.9 59~8 156.0 196.555 
33 440.6 400.6 55.5 175.5 219.152 
34 409~0 426.3 80.5 225.0 277.687 
35 435.0 4.9.6 50.0 224~5 259~275 
36 459~2 467~7 53~5 225.0 254~245 
37 468.8 479~0 37.5 225.0 239.999 
38 487.0 472.8 30.0 225.0 233~369 
39 465.4 480.3 43.5 225.0 245~417 
40 489.2 49U8 45.0 225.0 246.755 
41 495.8 60w.0 57.5 225.0 266.835 
42 527.4 517.1 81.5 234.0 291.196 
43 524.6 535.2 66.0 240.0 284,.499 
44 537.2 527.6 72.0 240.0 286.149 
45 532.4 545.3 82.5 240.0 293.368 
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Table 2 FEED AND WEIGHT RECORD - 586 (continued) 

Period Weight Average .ilk Hay Total DRY 
at 30 days Fed Lbs. Fed Lbs. Matter 

Beginning Weight Lbs. 
of Period Pounds 

46 548~8 565~l 64.5 240.0 2'Z'l.3~~ 
47 572~8 576~0 35~0 240.0 251.095 
48 581.2 571.7 36.0 236.0 252.674 
49 582~6 595.0 3.5 258.5 250~245 
50 601.0 588.4 207.0 248~236 
51 570.0 578.9 221.0 203.204 
At Slaugh-
ter 582.6 

~3-Z4.3 . Total 1541.2 9349.25 10,217.593 . ~ .. 

* Average W.l , . 
for Life. 



101 

~8.b1e No. 0 NUTRIMENTS CONSUMED BY: 580 

Period Protein Fa.t Nitrogen Free Crude Fiber Ash 
No. Ibs. Ibs. Extract 1bs. 1bs. 1bS 

1 7.858 5.506 15.045 2,53'1 2.074 
2 10.473 1.570 21.088 5.075 ·· 2.825 
3 16.221 0.913 38.163 20.072 7.414 
4 19.75'1 . 1.379 50.010 30.176 10.360 
5 ~3.192 1.810 60.745 39.565 12.945 
6 23.5'11 2.246 60.269 38.659 12.755 
7 20.621 2.830 57.346 43.635 12.802 
8 .21,145 3.967 53.855 44.529 12.599 
9 21.145 3.967 53 •. 855 44.529 12.59·9 
10 21.145 3.967 53.855 44.529 12.599 
11 21.145 3.967 53.855 44.529 12.599 
12 21.145 3.967 53.855 44.529 12.599 
13 21.145 3.957 53.855 44,529 12.599 . 
14 21.381 3.887 59.217 50.573 13.449 
15 24.615 4.520 69.000 57,169 15.544 
16 27.251 5.262 84.659 63.006 15.810 
17 24.599 4.410 86.520 74.360 15.451 
18 23.972 4.218 76.332 52.119 16.553 
19 26.588 4.969 86.914 52.836 17.157 
20 217.535 5.561 93.608 62.548 1 r/.570 
21 25.351 5.701 94.984 60.504 17.551 
22 26.335 5.572 95.324 60.372 17.432 
23 24.657 5.144 88.3'16 59.885 17.141 
24 24.595 3.986 84.741 61.887 17.052 
25 24.609 3.963 84.714 61.938 17.050 
25 22.792 3.707 85.649 55.096 15.697 
27 23.424 3.796 92.625 73.215 16.247 
28 24.660 3.972 97.348 77.832 17.225 
29 24.660 3.972 97.348 77.S;'Z 17.225 
30 25.519 4.343 100.639 77.305 17.317 
31 25.990 4.687 102.418 75.321 17.103 
32 29.137 5.191 112.901 72.424 19.206 
33 34.854 6.530 135.356 74.470 21.808 
34 32.943 6.076 127,551 72.003 20.949 
35 30.460 5.483 117.420 68.781 19.829 
36 28.034 4.'16'1 106.974 57.932 19.214 
3'7 35.840 6.589 140.705 75.835 22.189 
38 58.759 12.6'18 240.556 88.625 28.80'1 
39 66.650 14.937 276.214 90.773 30.637 
40 74.157 16.'100 30'1.694 99.651 33.803 
41 80.651 18.600 336.952 100.300 35.057 
42 86.138 21.170 362.443 97.992 35.031 
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Table No • . ':3 NUTRIMENTS CONSUMED BY 580 (ooncluded) 

.Period Protein ~'at Nitrogen Free Crude Fiber Ash 
No. Ibs. Ibs. Extract 1ba. Ibs. Ibs. 

43 83.642 18.734 366.555 95.936 33.935 
44 53.020 10.157 219.043 66.981 23.571 
45 38.380 6.630 147.719 53.307 18.323 
46 50.271 9.103 201.057 50.266 21~818 
47 55.127 10.144 223.430 62.361 23.073 
48 55.831 12.378 227.334 71.896 24.173 
49 61.029 14.669 247.238 72.285 25.169 
50 66.118 16.206 270.806 70.955 25.779 
51 61.877 15.629 25Z'.753 55.611 21.943 
1'ota1 1;181.024 355;'096 6631.925 3149.085 939.679 



103 

Table 
I 

No.4 Nutrien.tS Gonsumed by 586 

Period J:lrotein Fat Nitrogen Free Crude J!'iber Ash 
No. Iba. Ibs. Extraat . lbs. Ibs. Ibs. 

1 7.813 6.484 14.472 2.084 2.022 
2 10.455 1.46i 20.859 4.894 2.805 
3 16. 155 0.914 38.063 20.071 7.399 
4 19.548 1.350 49.299 29.b05 rtO~181 
5 23.192 1.811 60.74'7 39.565 12.945 
6 23.915 2.2'11 60.761 38.659 12.831 
'I 20.621 2.830 55.285 43.635 12.803 
8 21.145 3.967 53.855 · .. 44.529 12.599 
9 25.091 4:.?O8 63.908 52.841 14.950 
10 25.374 4.761 64.626 53.435 15.119 
11 23.964 4.496 61.036 50.466 14.278 
12 21.145 3.96'1 53.855 44.529 12.599 
13 20.31:& 3.916 54.691 43.'113 12.423 
14 20.tJ 3.766 57.365 48.989 13.028 
15 24.146 4.435 67.704 56.061 14.957 
16 26.839 5.197 83.232 61.516 15.515 
17 23.971 4. ';..~Jj) 84.255 72.122 15.003 
18 25.363 4.375 80.217 67.086 17.812 
19 27.281 4.943 87.963 67.580 18.26'1 
20 29.271 5.872 99.06'1 67.561 18.915 
21 27.805 6.03V 100.531 65.367 18.895 
22 27.787 5.898 100.887 65.224 18.764 
23 25.108 5.231 89.860 61.149 17.497 
24 24.613 3.991 84.'137 61.886 17.162· 
25 24. f,m-S 3.927 84.073 61.889 17.016 
26 20.963 3.240 77.315 64.453 15.240 
27 22.147 3.662 88.048 67.069 15.Q1ta ~. 
28 23.849 4.097 95.806 67.668 15.446 
29 23.849 4.097 95.806 67.668 15.446 
30 24.627 4.339 98.009 70.404 16.043 
31 25.990 4.667 102.418 75.321 17.103 
32 2~21 4.778 97.002 55.2'11 14.883 
33 28.185 5.389 109.878 58.436 17.264 
34 35.639 6.762 138.734 74.546 22.006 
35 32.659 5.892 125.938 73.564 21.222 
36 31.783 5.623 122.413 73.397 21.029 
3'1 29.&60 4.871 112.650 72.604 20.414 
38 28.386 4.550 108.065 72.224): 20.139 
19 30.295 5.080 116.523 72.907 20.612 
40 30.506 5~141 117.463 72.981 20.664 
41 33.687 6.031 131.558 74.110 21.449 
42 36.949 7.577 146.086 78.190 22.394 
43 35.370 7.059 UO.2':l'4' 7,:,8$J"I. 22·m 
44 38.875 6.661 145.1?9 72.'1-3-J. 12·t.t\j8 
45 41.877 6.690 -151.'61 70. 687 22.853 
46 39.410 6.156 139.803 69.743 22.242 
4'1 35.367 5.280 121.024 68.185 21.239 
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fable No. "4 NUTRIENTS CONSUMED BY' 586 (concluded) 

'eriod Protein Fat B1trogen Free 0rude tiber Ash 
Ibs. Ibs. lbs. Ixtract Ibs. 1bs; 1bs. 

4B 
49 
50 
51 

32.166 
30.752 
30.423 
24.902 

5.866 
5.242 
5.133 
4.202 

114 .. 099 
104.418 
102.805 

84.147 

78.991 
86.709 
87.019 
71.226 

21.552 
23.124 
22.856 
18.72'1 

~otal 1,358,834 239.002 4, 660.083 ~OO,i33 859,542 
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Table 5 DIGESTIBLE NUTRIENTS - 580 

Period Organic Digestible Organic Digestib).e 
Matter Organic Mat- Matter Organio Mat-
in Hay ter in Hay in Milk ter in Milk 

Digestion Factor 0.583 0.95 

1 6.123 3.570 25.823 24.532 
2 12.247 7.140 25.959 24.661 
3 50.434 29.403 21.935 23.688 
4 76.090 44.360 25.232 23.940 
5 99.760 58.160 25.552 24.274 
6 100.037 58.32& '; .- 24.'Z18 23.482 
71 33.111 19.304 8.677 8.243 

DIGESTIBLE NUTRIENTS - 586 

Period Organic Digestible Organic Digestible 
Matter Orga.nic Mat- Matter Orga.nic Mat-
in Hay tar in Hay in Milk ter in Milk 

Digestion Factor 0.583 0.95 

1 5.030 2.932 25.823 24.532 
.. 2 11.810 6.885 25.859 24.566 
3 50.435 29.404 24.768 23.530 
4 74.401 43.376 25.302 24.037 
5 99.763 58~162 25.552 24.274 
6 99.029 57.734 26.557 25.229 
71 33.111 19.304 8.676 8.242 
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Table No.. '6 DIGESTIBLE NUTRIENTS - 580 

Period Protein Fat Nitrogen Crude ~otal 
Free Ex- Fiber 
tract 

Digestion 
Factor 58.787 56.744 62.887 52.136 

7. 7.279 1.121 23.442 16,165 48.007 

8 12.431 2.251 33.868 23.216 71.766 

9 12.431 2.251 33.868 23,216 71.766 

10 12.II:LJ. 2.251 33.868 23.216 71.766 

11 12.431 2.251 33.868 23.216 71.766 

12 12.431 2.251 33.868 23.216 71.766 

13 12.431 2.251 33.868 23.216 71.766 

14 12.569 B.206 37.240 26.367 78.382 

15 14.470 2.565 43.392 29.806 90.233 

Digestion , 

Faotor 61.205 73.226 70.938 54.834 

16 16,679 3.853 60.062 34.549 115.143 

17 15.056 3.229 61.S'i ~) 40.775 120.436 

18 14.672 3.089 54.148 34.062 105.971 

19 16.273 3.639 61.&55 3&.455 116.022 

20 15,853 4.072 66.404 34.298 121.627 

21 16.128 4.175 67.380 33.177 120.860 

22 16.118 4.080 67.621 33.104 120.923 

23 15.097 3.767 62.692 32.837 114.393 

24 15.053 2.919 60,114 33.935 112.021 

25 15.068 2.902 60.094 33.963 119.021 

26 13.950 2.714 60.758 35.695 113.117 
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Table NO . 6 Di gestible Nutrients - 68' (continued) 

Period Prote in Fat Nitrogen Crude total . 
Free Ex- Fiber 
tract 

27 14. 337 2. 780 65 . 706 40 . 147 1 22 . 970 
28 ' ~ 

28 15. 093 2. 909 69 . 05
0 

42 . 678 129 . 737 

29 15 . 093 2 • .809 69 . 05~ 42 . 678 129 . 737 , 
30 15. 619 3. lSe ,z) . 091 4-2 .3~ 

31 15 . 907 3. 432 72 . 653 41 . 302 133. 294 

32 17 . 833 3. 801 80. 090 39 . 713 141. 437 

33 21 . 332 4 . 782 96 . 019 40. 835 162 . 968 

3 20 . 163 4. 449 90. 482 39 . 482 154. 576 

35 .18 . 643 4. 015 83. 295 37 . 715 143.668 

36 17 . 158 3. 491 75 . 885 3 . 250 133. 784 
( 

37 21 . 936 4. 825 99 . 813 41 . 583 16 . 167 

Digestion 
Factor 63. 822 76 . 631 71 . 143 48 . 566 

38 37 . 501 9. 715 171.139 43 . 042 261 . 397 

39 42 . 537 11. 446 196 . 507 44. 085 294. 575 

40 47 . 328 12. 797 11e . 903 48 . 397 327 . 425 

41 51 . 473 14. 253 239 . 718 48 . 712 354. 156 

42 54. 975 16. 223 257 . 853 47 . 591 376 . 642 

!;igestion 
Factor 65 . 1702 75 . 798 74. 401 46 . 416 
43 54. 511 14. 200 272.721 " 44. 530 385 . 962 
44 34. 554 7 . 699 162. 970 31 . 090 236 . 313 
45 25 .013 5. 025 109 . 904 24 . 743 164. 685 
46 32. 763 " 6. 900 149 . 588 27 . 973 217 . 224 
47 35.9 27 7. 689 166 . 234 28 . 945 238 . 795 
48 3S . 

~ 
9. 382 169 . 139 33. 371 248 . 278 

49 39 . 11 . 119 183. 948 33 . 552 268 . 393 .A; 

50 43 . 090 12 . 284 201. 482 32 . 934 289 . 790 
51 40 . 326 11. 846 191. 771 25 . 812 269 . 755 

'J.'ota1 1136 . 190 262 . 776 4749 . 382 1617 . 659 7766 . 007 
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DIGESTIBLE NUTRIENTS - 586 
Table No. 17 

Period Protein Fat nitrogen Crude ~otal 
Free Ex- Fiber 
tract 

Digestion 
Faotor 58.787 56.744 62.887 52.136 

7. 7.279 1.121 23.442 16.165 48~007 
8 12.431 2.251 33.868 23.216 71~766 
9 ].4..'1150 2~672 40.190 27~549 85~161 
10 14.917 2~702 40.641 27.859 86~119 
11 14.088 2~551 38.384 26.311 81.334 
12 12.431 2.251 33~868 23.216 71.766 
13 11.940 2.222 34.394 22.790 71.346 
14 12.178 2.137 36~075 25~541 75~931 
15 14.195 2.517 42.577 29.228 88.517 
Digestion 
Faotor 62.382 77.830 68.801 54.658 
15 16.743 4.045 57.254 33.630 111.582 
17 14.954 3.354 57.968 39.428 115.'04 
18 15.822 3.405 55.190 35.675 1l1"OS2 
19 17.018 3.847 60.519 36.945 118.329 
GO 18.260 4.570 68.159 36.934 1G7.~ 
21 17.345 4.699 59.166 35.735 126.915 
22 17.334 4.590 ,1t93.411 35.657 126.992 
23 15.663 4.071 61.825 33.ft'9:; 114.988 
24 15.354 3.106 58.300 33.832 110.592 
25 15.264 3.056 57.843 33.833 109.996 
26 13.077 2.522 53.193 35.235 104.027 
27 13.816 2.850 60.578 36.665 113.909 
28 14.877 3.189 55,915 36. 99 :~{3 120.974 
29 14.877 3.189 65.915 36.993 120.974 
30 15.363 3.377 67.431 38.488 124.659 
31 16.213 3.632 70.465 41.176 131.486 
32 15.359 3.719 66.738 30.216 116.032 
33 17.582 4.194 75.597 31.946 129.319 
34 22.232 5.263 95.450 40.753 163. 6<li.~ 
35 20.373 4.586 86.647 40.216 151.822 
36 19. ~a.2'1 4.376 84.221 40.125 148.549 
37 18.~78 3.791 77.504 39.591 139.364 
38 17.'lU8 3.541 74.350 39.486 135.085 
39 18.899 3.954 80.169 39.857 142.879 
40 19.030 4.001 80.816 39.897 143.744 
41 21.015 4.694 90.513 40.514 156.736 
42 23.050 5.897 100.509 42.745 172.201 
43 22.065 5.494 96.476 43.552 167.587 
44 24.251 5.184 99. 885 39. r/61 169.081 
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Table No • ., DIGESTIBLE NU.TRIENTS - 586 (cono1uded) 

Period Protein Fat Nitrogen Crude Total 
Free Ex- Fiber 
tract 

44 ~a'.2il ':·:6.18:1 9~l885 39.~61 169.081 
45 26.124 5.207 104.069 38.643 174.043 
46 24.585 4.791 96.186 38.127 163.689 
47 22.063 4.109 83.266 37.275 146.713 
Digestion 
Faotor 58.787 56.744 62.887 52.136 
48 18.909 3.329 '11.'153 41.183 135.174 
49 18.0'18 2.975 65~665 45.207 131.925 
50 17.885 2.913 64.651 45.368 130.81'1 
51 14.639 2.384 52.918 37.134 107.0'15 

Slaught- • 
er 

Total 855.320 175.996 3163.615 165'1276 5854.207 
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Table lIG. 8 SLAUGHTER HOUSE WEIGHTS 

Offal Parts 

Live weight at ~laught8ring 
1100d 
Hide and Hair (!otal)Exol. 
of Dew Claws . 
Ciroulatory System 
Heart Jarke~b1e 
Heart If'at 
Lungs 
Traohea 
Nervous System 
Brain 
Spinal Oord 
Digestive and Exoretory 8ystem 
Inol.Tongue bones 
Tongue Marketable, ..... out 
Tongue Base, Bones out 
Tongue ~ones, Total 
Gullet, total, Clean 
Intestine, Large, Clean 
Intestine, Small, Clean 
Length of Small ~ntestine '. Ctm. 
Length of Large intestine atm. 
Heart Sweet Bread 
Neok Sweet bread 
Spleen 
Panoreas 
Bladder Empt7 
Fe.is 
Liver less lall Bladder 
Gall Bladder Empty 
Contents of Gall Bladder 
~iaphragm , Iki.t 
Stomaoh rumen 
Stomaoh r.rIlbulum 
Stomach Omasum 
Stomaoh AbomasUD 
Stomaohes 
K1dneye(right and left) 
Offal Fat 
Stomaoh Fat 
Intestinal Fat 
Caul · Fat 
Teeth (right) 
Horns (rightQ 
Hoofs (r1ght~or.) 
Hoofs (ri~ht hind( 
Dew ~law8t right fore) 

steer 580 
Irams 

489877 . ' I 

18946 

35552 
3869 
1737 

272 
: 2558 

708 
780 
463 
318 

28163 
1297 

481 
68 

,' 899 
215~ 
3016 
3578 

864 
286 
454 
694 
640 
2'/2 
240 

~076 
99 

154 
186 

' 6378 
'126 

3103 
1234 

:i~~Jl 
28685 

6804 
11689 
10192 

284 

539 

113 

. -- - Steer: 586' 
Grams 

265350' 
11630 -. 

16102 
2068 
1043 

118 
1610 

562 
807 
431 
377 

17930 
1057 

231 
73 

508 
2300 
2014 
3492 

897 
50 

145 
399 
250 
218 
254 

1960 
64 
73 

1'1'1 
3443 

826 
2472 
880 

. '1gio' 
2962 

250 

240 
186 

96 
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Table l~o. 8 Sk~UGHTER HOUSE V~IGHTS 

Uffal ~arts 

Foot,~ight fore with Hoof 
Foot,Right hind with Hoof 
Fore ,uarter, !!g\t 
Hind Quarter,rls~t not incl. 
Kidney 
Left Half ' 
Contents of Digestive and 
Excretory Tract 
Warm Empty Weight 
Weight Carc~ss Cooled 
Specific ~ravity Blood 
Volume of Blood, c.c. 

Carcass Parts 

Shin 
Lean 
Fat 
Bone 

Head Excl. Teeth 
Total Lean 
Total Fat 
Total Bone Excl. Teeth 
£-Jack 

Lean 
Fat 
Bone 

Chuck 

Plate 

Rib 

Loin 

Flank 

Rwnp 

Lean 
Fat 
.tlone 

Lean 
Fat 
Bone 

Lean 
Fat 

Hone 

Lean 
Fat 
Bone 

Lean 
]'at 
Bone 

Lean 
Fat 
..lione 

Steer 580 
Grams 

2098 
1851 

76203 

66451 
146056 

50627 
439,250 
289,617 
1.0760 
17,607 

5636 
3869 

463 
2286 

12936 
3974 
1479 
7484 
1216 

612 
272 
358 . .,." 

22206 
6346 
5838 

22428 
9897 
9063 
3379 

11567 
5369 
2876 
2159 

23868 
12369 

8515 
2808 
6"23 
239Y 
4268 

45 
5383 
2418 
1579 
1325 

(( cum t.l nue·d1 ) , 

Steer 586 
Grams 
1533 
1429 

30572 

27215 

69437 
195,913 
116,114 

1.0422 
11,149 

3792 
1887 

163 
1683 
9236 
2876 

454 
5807 

457 
227 

50 
191 

15064 
9908 

835 
3874 
6518 
3756 

653 
2078 
4895 
2931 

218 
1656 
e651 
5720 

898 
2041 
1161 

721 
399 

59 
2241 
1175 

268 
826 
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Table l~o.8 SLAUGHTER HOUSE WEIGHTS (Ooncluded) 

Caroass Parts Steer 580 Steer 586 
Grams Grams 

Round 22748 11720 
Lean 16089 8904 
Fat 3887 667 
B'one 2667 216t) 

Shank 3919 2567 
~ean 1157 617 
Fat 222 59 
Bone 2577 1928 

Tail Total 676 327 
Total Lean 340 145 
Total Fat 
Total jjone 336 181 
Kidney Fat 4139 136 
Hanging Tender 458 
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Table No. 9 SLAUlfH'YIi;H HU U ~~ WEIGHTS 

Of1"al Parts 

Live Wt. At Slaughtering 
.blood 
Hide and Hair(!otal Excl. 
of Dew (llaws 
Ciroulatory System 
Heart Marketable 
Heart Fat 
Heart Lean 
Lungs and Trachea 
Nervous System 
Brain 
Spinal Uord 
Digestive and Excretory Sy ~
tam Incl.Tongue Bones 
Tongue Marketable, bones out 
~ongue base, bones out 
Gullet, total, clean 
Tongue bones , total 
Intestine, large, clean 
Intestine, small, clean 
Length of smallintesines Ctm. 
Length of large Intestine Cm. 
Heart Sweet bread 

Neck Sweet bread 
Spleen 
Panoreas . 
Bladder fnpty 
Penis -' 
Liver less Gall Bladder 
Gall Bladder Bmpty 
Contents of Gall Bla dder 
D.1aphragm, !ki~t 
Stomach rumen 
Stomach reticulum 
Stomach omasum 
Stomach abornasun 
Stomachs 
Kidneys (right and left) 
Offal fat 
Stomach Fat 
Intestinal blat 
Oaul Fat 
Teeth (right and left) 
Horns 
Hoofs (all 4 Hoofs) , 

Steer 560 
Grams 

4~7.'l86 
21.269 

35.938 
3'1~4 
1~6' ? 

183 

4068 
832 
422 
410 

1619 
1483 

909 
118 

1890 
2645 
3388cm. 

945 
288 
250 

1054 
625 
331 
271 

4634 
59 

241 
692 

6446 
1045 
2419 
1085 

10995 
1019 

12940 
2968 
6042 
3930 

852 

1848 

Steer 512 
Grams 

~~8;050 
24 .175 

41 .. 268 
5158 . 
1955 

1555 
4256 

665 
465 
200 

1766 
1298 

973 
151 

2255 
3067 
4481 cm. 
1067 cm. 

276 
235 

1255 
735 
366 
302 

4416 
88 

212 
672 

5857 
1068 
26&3 
1511 

l.lOSS 
1074 

17454 
3658 
BI~l 
5545 

710 
1810 
1190 

steer 501 
grams 

883~'480 
28.710 

50,090 
',5,177 
2214 

1882 
4004 

757 
459 
298 

2153 
2972 
1051 

169 
2079 
2796 
3848 em 
1001 em 

449 
335 

1178 
836 
275 
339 

6161 
90 

176 
779 

8769 
933 

2976 
1507 

11185 
103;'1 

38625 
7432 

16503 
14688 

778 
3354 
2192 
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Table 110. 9 SLAUGHTER HOUSE VG IGHT S (conoluded) 

Offal Parts Steer 500 
Grams 

'247 Dew Claws (all 4) 
~oot, right fore with HOOfl 2226 
Foot, right hind with Hoof · 2117 

f 1295 Fore quarter, right 
Hind qua:bter, right 
Inol. Kidney 64330 
Left Half 136107 
Contents of Digestive 
and Exoretory traot 
Warm Empty Weight 407833 
Weight Caroass Oooled 271732 
Speoifio Gravity Blood 1.0376 
Volume of J:Slood, o.c. 20,497 

Steer 512 
Grams 

234 
2210 
2043 

90208 

79228 
169239 

493877 
Z3857.5 
1.0345 
23,369 

Steer 501 
Grams 

331 
2466 
2502 

152,353 

151,476 
305,356 

814914 
609185 
1.0346 
27,749 
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Table N • 10 COMPOSITION OF SAMELES ~ 580 

Blood 
R spiratory, Nervous and 
Circulatory Systems 
Digestive and Excretory 
~ystems 

Offal Fat 

Hair and Hide 

Lean and Fat of Head, Tail, 
F~nk, Plat , !amp, 
Chuck, N ck, Shin 
And Shank 

Lean of Hound 

Fat- orB. Round 

Lean Qf Loin 

Fat of Loin 

Lean of Rib . 

Fat of ftib 

KidneY' Fat 

Skeleton of Feet, ' Head, Tail 
Flank, Plat., Rump, 
Chuck, N ok, ihin 
and Shank 

Ite1etoll ~f Round 

Skeleton of Loin 

Skeleton of Rib 

Hoofs , Horns , and 

Dew 01aws 

Laboratory No. 

18 - 7 - 101 

18 7 102 

18 - " - 105 

18 - 7 - III 

18 - 7 - 112 

18 - 7 - 113 

18 - 7 -117 

18 - 7 - 118 

18 - 7 - 119 

18 - 7 - 120 

18 - 7 - 1 21 

18 - 7 - 122 

18 - 7 - 123 

18 - 7 - 125 

18 - 7 - 129 

l~ - 7 - 130 

18 - 7 - 131 

18 - 7 - 136 

. 
Weight Grams 

18,946 

7,208 

28,095 

28,685 

35,552 

135,338 

32,178 

7,775 

24,739 

17,028 

12,737 

5,752 

8,278 

47,078 

5,334 

5,616 

4,318 

1,533 

Nitrogen 

3,436 

2;194 

2,330 

0.243 

5.493 

2.322 

3.283 

0.954 

01736 

3.005 

0.933 

0.171 

2.634 

3.407 

3.460 

8.929 

Composition of samples - 580 
"' , 

at r 

77,966 

59.306 

75.373 

10.758 

60 .693 

50.851 

71 .594 

19.283 

66,598 

10.718 

63.244 

13.402 

3.855 

32.875 

30.495 

27.923 

30.170 

43.228 

Ash 

0.670 

0.895 

0.974 

0.162 

1.250 

0.558 

1.067 

0.283 

0.978 

0.230 

0.930 

0.308 

0.102 

15.022 

21.279 

26.337 

29.657 

1.484 

Fat 

7,432 

87.829 

7.940 

34.617 

6.429 

76.473 

12.874 

86.750 

17.098 

82.771 

95.572 

19.283 

29.506 

23.019 

16.408 

1.730 

Phosphorus 

0.027 

0.160 

0.183 

0.016 

0.135 

0.201 

0.036 

0.187 

0.032 

0.170 . 

0.044 

0.014 

4.439 

3.828 

5.319 

.211 
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Table No . 11 COMJ?QSITION OF SAMPLES - 586 

:Blood 
Lungs, Nervous and 
Oiroulatory Syst ms 
Digestiv and Excretory 
Systems 

Offal Fat 

Hair and i&.ide 

Laboratory No . 

18 - 7 -,201 

18 - 7 - 202 

18 - 7 - 205 

18 - 7 - 211 

18 - 7 - 212 

L an and Fat of H ad , Tail, 
Flank, Pla t , Rump , 
,huok, N ok, Shin 

and Shank 18 - 7 - 213 

L an of ttound 

Fat of Round, Loin 

and ib 

L an of Loin 

L an of Rib 

Kidney at 

kel ton of Round inol. 

marrow 
Sk laton of Loin 

Ske1 ton of !\ib 

Skeleton o~ E t, Head, 

' I 

~a11, Plat , Rump, 
Ohuok, Neck, Shin 
and hank 

Hoof I Horns and 
Dew l aws 

f. 

18 - 7 - 217 

18 - 7 - 218 

18 - 7 - 219 

18 - " - 221 

18 - 7 - 223 

18 - 7 -229 
18 - 7 - 230 

18 ¥ 7 - 231 

18 - 7 - 229 

18 - 7 - 236 

Weight Grams 

11,630 

4 , 486 

1'7,858 

2;962 

16,102 

45 ,142 

1 7 , 808 

3,565 

11,,440 

5,860 

2'72 

4,336 
4,082 

3,311 

32,981 

1,043 

Nitrogen 

2.808 

1.359 

1.132 

5.530 

3.064 

3.144 
• 1 

...... .. 

1.684 

3.100 

2.9 92 

0.774 

3.697 

9.227 

COMPOSITION OF S1U~LES - 586 

Water 

81.832 

71 .986 

80.873 

4'7 . 447 

66 . 514 

73.922 

44.623 

76 .582 

19.681 

34.254 
38 . 788 

43.219 

42 .013 

43 . 769 

Ash 

0.iL43 

1.021 

0.861 

0.587 

1.129 

0.936 

0.989 

0.59'7 

0.9f18 

0.356 

36.161 
37.199 

22.694 

23.264 

1.670 

Pat 

11. 275 

2.879 

43 .618 

0.501 

5 .008 

1.405 

43.252 

8.483 

3.154 

74.405 

25.133 
14.629 

8 .289 

10.056 

. 726 

Phosphorus 

0.021 

0.178 

0.124 

0.051 

0.058 

0.156 

0.176 

0.070 

0 . 187 

0.172 

0.037 

6.413 
6.712 

4.038 

4 .140 
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