
AN ABSTRACT OF THE THESIS OF 

- Earl Eugen HaLde for the in _Aia 
tNanie) tDegree) (Major) 

Date thesis is presented _My_8 - 

Title A COMPARISON OF DIFFERENT FEEDS WITH AND WITHOUT 

ATJREOMYCIN FOR FATTENING LAMBS 

Redacted for privacy 
Abstract approved 

[]or Prssor' 

The comparative value for fattening weaner lambs of 

three different rations containing equal quantities of dry matter 

was studied in an 18-week experiment. The value of supplementing 

each type of ration with aureomycin was also studied. 

Experimental work concerning two phases of animal nutri- 

tion was studied in the literature review: the effect of antibiotics 

in ruminant rations and the comparative value of different feeds for 

fattening lambs. The trials concerning the effect of antibiotics 

in ruminant rations are presented according to whether the anti- 

biotics had beneficial, insignificant, or deleterious effects on 

rate of gain. 

The rations compared were chopped alfalfa hay and grain, 

grass silage and grain, and grass silage alone. The grain mixture 

consisted of oats and barley in equal parts. The aureomycin was 

provided as a pharmaceutical by-product containing aureomycin and 

vitamin B12. 

Forty grade black-face weaner lambs of il1amette Valley 

origin, averaging 78. pounds, were divided Into four lots of ten 

lambs each. The rations for the first 9 weeks of the experiment 

were allotted as follows: 1t I, alfalfa hay and grain; lot II, 

alfalfa hay and grain with aureoycin supplement; 1t III, grass 

silage and grain with aureomycin supplement; lot IV, grass silage 

with aureomycin supplement. The aureomycin supplement was admin- 

istered at a rate to provide 5 milligrams of aureomycin per lamb 

per day. At the end of 9 weeks the aureomycin supplement was dis- 

continued in lots III and IV. Otherwise, all rations remained 

quantitatively the same throughout the experiment. 

At the end of 9 weeks the two heaviest lambs in each lot 

at the start of the test were slaughtered in order to 
obtain cer- 

tain carcass data and blood hemoglobin levels relative to the 

original treatments. These data and the rate of gain data for the 

first 9 weeks and for 18 weeks, were analyzed statistically. At 



the end of the experiment all lambs were slaughtered and the same 
carcass data obtained from the second two heaviest lambs at the 
start of' the test. 

All lambs went on feed readily without evidence of 
scouring or sickness, with the exception of two lambs in lot I 

which died during the experiment from causes which apparently 
would have had an equal chance of being manifest on any of the 
treatments. The Incidence of scours in lambs off feed during 
the experiment was extremely low; statistical analysis indicated 
no significant effect on rate of gain of lambs on a ration of 
alfalfa hay and grain. 

The average daily gains in pounds per lamb for the 
respective lots during the first 9 weeks were as follows: lot I, 

.323; lot II, .339; lot III, .288; and lot IV, .073. The average 
daily gains for the lambs on test for 18 weeks were as follows: 
lot I, .347; lot II, .364; lot III, .333; and lot IV, .089. 

Analysis of variance of rate of gain data showed that the only 
significant difference during the first 9 weeks, and during the 
entire test, was between lot IV, on silage as the sole caloric 
source, and each of the other three lots. There was no significant 
difference between lots in carcass data or blood hemoglobin levels 
except in the moisture content of fat samples. The fat samples 
from lots III and IV, on silage, were significantly higher in 

moisture content than the samples from lots I and II, on hay. 
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A COMPARISON 0F DIFFERENT FEEDS 
WITH AND WITHOUT AUBEOMYCIN FOR FATTENThG LALIBS 

INTRODUCTION 

In the United States about 75 per cent of the 

annual lamb crop is sufficiently fat at weaning to be sold 

for slaughter (20, p.154). The remaining 25 per cent are 

finished on pastures or in feedlots, and are known as 

feeder lambs. 

The present thesis was designed to provide 

pertinent information for operators fattening lambs in 

feedlots. Included are literature reviews dealing with 

the value of antibiotics in ruminant nutrition and the 

relative value of different feeds for fattening lambs. 

The experiment herein reported compared the value of three 

different rations containing equal quantities of dry matter 

for fattening lambs. The value of aureomycin as a supple- 

ment to each ration was also studied. Roughages used in 

the experiment viere alfalfa hay and grass silage, and the 

experimental results will logically be of greatest value 

where these feeds can be economically employed in live- 

stock rations. 

Though feedlot standards vary slightly between 

areas, especially with reference to Initial weight, the 

ideal feeder is generally a healthy, vigorous lamb, lack- 

ing in finish, and weighing between 45 nd 70 pounds at 
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weaning. The breed and condition of the lamb and the 

ration fed will determine the length of the feedlot period. 

Fine wool lambs generally make less rapid and economical 

gains than do lambs having considerable mutton blood. 

Smooth-bodied fine wool lambs usually make more rapid gains 

and yield better carcasses than do wrinkly lambs of similar 

breeding (46, p.893). 

The market demand in most years is best for well- 

fattened lambs weighing from 85 to 90 pounds, and fat lambs 

heavier than about 90 pounds often sell at a discount. 

When the supply of meat is not large, however, there is no 

discrimination against heavy slaughter lambs (46, p.893). 

The bulk of the nation's feeder lambs each fall 

come from the western range, which is commonly defined as 

that area west of the 100th meridian used primarily for 

grazing. iiany of these lambs were born on the range, and 

their nursing period is not sufficiently long, or the veg- 

etation sufficiently abundant, to provide the desired 

finish. Similarly, a small per cent of farm lambs from 

other areas do not reach a slaughter grade by weaning. 

Prior to 1900, sheep feeding consisted of 

fattening older ewes and viethers, chiefly on cheap and 

abundant flour mill by-products and prairie hay (19, p.149). 

Since 1900 a steady shift from mutton to lamb has charac- 

terized market demand, and the number of feed yards centered 

around the large flour mills has declined. Today, 90 to 95 



3 

per cent of the sheep reaching our central markets are under 

one year of age. The feedlot fattening of lambs is carried 

out country-wide, both by farmers and commercial feedlot 

operators. 

What ration is most practical for fattening lambs? 

Unfortunately, this question does not lend itself to an 

unqualified answer, for feed prices vary between areas. The 

most econorical ration in one area might be unreasonably 

expensive in another. The most successful feeder balances 

his ration by selecting those feeds that are most readily 

available at the lowest price. 

As previously stated the experiment herein reported 

tests the effect of an antibiotic, aureomycin, as a supple- 

ment to each ration. 

Antibiotics are metabolic products of micro- 

organisms and have specific bacteriostatic or bacteriolytic 

effects. They first gained prominence as chemotherapeutic 

agents, beginning in 1940 when penicillin was first 

prescribed. 

Later, in 1946, at the University of Wisconsin, 

an antibiotic (streptomycin) was discovered to have a growth 

promoting effect with chicks fed an experimental purified 

diet (7, p.3; 38, p.437). This work received little atten- 

tian, and in 1950 the value of antibiotics in non-ruminant 

nutrition was rediscovered. This discovery caae about 

incidental to the feeding of pharmaceutical by-products, 
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high in vitamin B12, to swine and poultry. These by- 

products, which were waste residues from the manufacture of 

pharmaceutical antibiotics, contained traces of the anti- 

biotics. The residue was eagerly sought by feed manufac- 

turers as a cheap source of vitamin B12, an essential in 

non-ruminant rations. Drs. Stokstad and Jukes of Lederle 

Laboratories (18, p.276) observed that non-ruminants fed 

the residue exhibited greater growth response than could 

be attributed to pure crystalline vitamin B12 alone. 

Further research demonstrated that traces of antibiotics 

themselves in the residue were having beneficial effects. 

Following favorable trials with non-ruminants, 

antibiotics have been tried as additions to ruminant ra- 

tions. The results, which will be covered in the review 

of literature, have been variable. The antibiotics have 

been fed both in the pure crystalline form and in the more 

economical pharmaceutical residue. 

Among the different antibiotic supplements fed 

to ruminants, the product which is the dried fermentation 

residue from the manufacture of aureornycin has received 

the most attention. This material, first valued only for 

its vitamin B12 content, was referred to in the literature 

initially as a fermentation product containing vitamin B1 

and aureomycin. Later the residue was referred to as 

Animal Protein Factor. Then, on January 1, 1951, The 

Association of American Feed Control Officials (lO, p.18) 
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standardized the name to be "vitamin B12 and antibiotic 

feed supplement". Other antibiotics which have been used 

in the experimental feeding of rwninants are: penicillin, 

terramycin, tyrothricin, streptomycin, and bacitracin. 



Review of Literature 

Two phases of animal nutrition were studied in 

the literature review, i.e., the effect of antibiotics in 

ruminant rations, and the comparative value of certain 

feeds for fattening lambs. 

I. The Effect of Antibiotics in Ruminant Rations 

Research designed to study the value of supple- 

menting antibiotics to ruminant rations was first conducted 

in 1950. Antibiotics have been experimentally supplemented 

to both milk and milk replacement rations of non-ruminating 

calves and lambs, and to concentrate and roughage rations 

of more mature ruminants. In some trials the antibiotic 

has caused an increased rate of gain of experimental 

animals, in others a decreased rate of gain, while in others 

the rate of gain has not been affected. 

First, will be presented those trials in which 

antibiotics in the ration have increased the growth rate; 

second, those trials in which antibiotics have shown either 

deleterious or insignificant effects on growth rate. The 

term antibiotic feed supplement as used in this review 

refers to pharmaceutical residue containing antibiotics. 
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a. Those trials in which antibiotics increased the rate 

of gain. 

One of the first experiments to investigate the 

effect of an antibiotic in a ruxiiinant ration was carried 

out at Cornell University by Loosli and Vallace (40, pp.531- 

533) . These workers fed crystalline aureomycin and an 

aureomycin feed supplement, both in whole milk and in milk 

substitutes, to different groups of dairy calves through 

their first 8 weeks. Both the calves receiving aureomycin 

feed supplement and those receiving pure aureomycin showed 

significantly higher gains than controls. The incidence 

of scours was lower in the treated calves. These workers 

suggest that the antibiotic effect of aureornycin might 

take place in the intestinal tract. 

Loosli and Wasserman at Cornell (11, p.14) con- 

ducted a paired feeding experiment to determine the value 

of aureomycin in dairy calf rations. Thirty-nine pairs 

of calves were kept on various rations for 56 days. The 

calves in each pair were matched at the start of the test 

and received identical rations, except that one calf in 

each pair was given aureomycin, which was added in milk 

substitutes or stirred into whole milk. The aureomycin 

was supplied in the crystalline form at the rate of 10 

parts per million in some of the rations, and as an 
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antibiotic feed supplement supplying about 10 times as much 

aureomycin in the others. During the test the control 

calves gained slightly less than a pound per day, while 

the calves which received aureomycin averaged almost 1.2 

pounds. The supolernented calves were healthier, and 

Loosli observed that apparently the antibiotic did not 

adversely affect the digestive process. 

Bartley, Fou.ntaine, and Atkeson at Kansas State 

college (4, pp.G46-647) reported that an aureomycin feed 

supplement, containing about 5 millIgrams of aureomycin per 

gram, enhanced the growth rate of dairy calves apparently 

by preventing scours. The supplement was fed by capsule 

at a level to provide 15 milligrams of aureomycin per loo 

pounds of body weight, to eight calves from birth to 42 

days of age. Growth rate was compared to control calves 

and to the Ragsdale growth standard (52, pp.26-.29). The 

controls averaged only 18.0 pounds gain, while the treated 

calves averaged 30.8 pounds gain. By the Ragsdale standard 

the treated calves gained at the expected rate, while the 

controls gained only 56 per cent of the expected rate. 

Half the calves in the foregoing experiment were 

continued on trial for an additional 5 weeks (64, p.24). 

Weight data for all calves at the end of 12 weeks showed 

that control calves receiving no supplement gained 90 per 

cent of their birth weight. Calves fed the supplement for 



12 weeks gained 130 per cent of their birth weight; and 

calves fed the supplement for the first 7 weeks only gained 

105 per cent of their birth weight. The higher rate of 

gain resulting from the aureomycin wasp therefore, still 

very apparent at 12 weeks of age. 

In another Kansas experiment Bartley, 

(5, p.1036) fed aureomycin supplement by capsule to two 

groups of dairy calves. The calves were fed from one week 

to 22 weeks of age. One group received 3 grams of the 

supplement (containing about 5 millIgrams of aureomycin per 

gram) daily, and the other group received 9 grams daily. 

Gains made by both groups of supplemented calves were sig- 

nificantly greater than gains made by controls, but the 

difference between the two supplemented groups was not 

significant. The calves fed 3 grams of supplement averaged 

410 per cent of their initial first-week weight at the end 

of 22 weeks, while the calves fed 9 grams averaged 400 per 

cent of their initial weight. 

per cent. 

The controls averaged 365 

Kesler and Knodt at Cornell (31, p.768) supple- 

mented crystalline terramycin at the rate of 20 millIgrams 

per 100 pounds of body weight to the milk replacement diet 

of six Holstein calves. The supplement was fed from birth 

to 8 weeks. One control group was fed whole milk during 

this period and another control group was fed a milk 
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replacement diet. The calves receiving terramycin with the 

milk replacement diet gained 22.5 per cent more than the 

calves receiving the milk replacement alone; the whole milk 

fed calves gained at the same rate as the terramycin 

supplemented calves. 

Rusoff (54, p.666) fed an aureomycin supplement 

for five and a half months to dairy calves, beginning when 

the calves were 14 weeks old. The control group and the 

aureomycin supplemented group were fed hay, free choice, 

plus a basal ration of corn and cottonseed meal. The 

supplement, containing about 5 milligrams of aureomycin 

per gram, was mixed with the concentrate at a level to make 

up two per cent by weight of the ration. During the first 

6 weeks the antibiotic-fed group had outgained the control 

group by approximately 60 per cent, 36 per cent, and 30 

per cent, respectively, for each two week period. After 

this time the gains became less significant until at the 

end of the trial the control calves showed the same rate 

of gain as the calves receiving the supplement. 

Rusoff (56, p.289) has also observed increased 

rates of gain and better general appearance from adding an 

aureomycin feed supplement containing about 5 milligrams 

of aureomycin per gram to the grain mixture of dairy heifers 

on pasture up to approximately 6 months of age. The supple- 

ment was fed at a level to make up about two per cent by 
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weight of the entire ration. 

Rusoff and Davis (55, pp.500-501) at Louisiana 

reported marked increases in the growth rate of dairy 

calves fed aureomycin in a feed supplement and as the 

crystalline hydrochloride. The calves went on test at 8 

days of age. All calves were on a basal ration of milk, 

calf starter, and clover hay leaves from 8 to 30 days of 

age; the milk was discontinued at 30 days. The feed 

supplement which contained 2.5 grams of aureomycin per 

pound, was fed at a two per cent level in the calf 

starter. The crystalline aureornycin was fed by capsule at 

a daily level of 75-150 milligrams. At 16 weeks of age the 

control group had gained an average of 1.19 pounds per calf 

per day compared with 1.45 and 1.44 pounds for the feed 

supplement and crystalline aureonaycin groups, respectively. 

The aureomyciri apparently lowered the incidence of scours. 

Bloom and Knodt at Pennsylvania State College 

(34, pp.675-677) tested potassium penicillin, crystalline 

aureomyciri, and vitamin B12 to determine their relative 

effects on growth rate. Experimental results showed that 

B12 did not Increase, while penicillin significantly 

decreased, the growth rate of calves. Conversely, aureo- 

mycin increased the rate of gain up to 20 per cent, and 

stimulated the calves to an earlier and greater consumption 

of milk replacement formula. 
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Blossomer at Washington State college (48, pp. 

115-119) used terramycin hydrochloride in aqueous solution 

in dairy calf rations. The antibiotic was fed from the age 

of 3 days to 6 weeks. There was no significant difference 

In growth rate between a control lot and the terramycin 

supplemented lot for the first 6 weeks. During the second 

6 weeks neither group received antibiotic, but there was a 

significant difference between the rates of gain in favor 

of those animals which received no antibiotic during the 

fIrst 6 weeks. 

Murdock and Hodgson (48, pp.115-119) studied the 

effect of crystalline aureornycin on dairy calves at the 

Western íiashington experiment station. The aureomycin was 

fed in aqueous solution for 12 weeks at the rate of 25 

milligrams per kilogram of dry matter consumed. The aver- 

age daily dosage of aureomycin was 27.8 milligrams per calf 

per day. Aureomycin supplemented calves showed significant- 

ly greater gains than controls at 6 weeks of age. however, 

at 12 weeks there was no significant difference In the 

weight gains of the two groups. 

Voelker and Cason at the UnIversity of Arkansas 

(38, p.12; 61, p.1065) fed terramycin in two different 8 

week trials to dairy calves. In one trial calves were fed 

terramycin in capsule form at levels of 15 to 30 milligrams 

daily per 100 pounds of body weight. These calves showed 
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significantly higher gains than the controls. In a second 

trial calves which were fed 100 milligrams of terramycin 

per 100 pounds of body weight daily gained 28 per cent more 

than the control calves. 

In another experiment Voelker and Cason (61, 

p.1065) fed an aureomycin supplement for 8 weeks to dairy 

calves on pasture, beginning when the calves were four and 

a half months old. The supplement contained about 5 mliii- 

grams of aureomycin per gram and was fed at the rate of 2.5 

per cent of the grain ration. Here again there was a sig- 

nificant increase in growth rate from the use of the anti- 

biotic, the calves gaining 17 per cent more weight than 

control animals. Voelker reported that the method of 

feeding the supplement, whether as capsules or in granu- 

lated form mixed with the grain ration, apparently made no 

difference. 

Murley, . at Iowa State college (49, p.500) 

conducted a 16 week test in which three different rations 

were fed dairy calves. From 4 to 60 days of age the calves 

were fed as follows: group 1, whole milk, hay and concen- 

trates; group 2, reconstituted skim milk, hay, and concen- 

trates; group 3, reconstituted skim milk. The dry matter 

content of the reconstituted skim milk was adjusted to 

yield a product calorically equivalent to the whole milk. 

Half the calves on each ration received crystalline 
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aureomycin in the milk by nipple pail at the rate of 80 

milligrams per calf per day. The aureomycin supplemented 

calves gained from 10 to 30 per cent more than the con- 

trols. As in the case with swine the greatest response 

was noted in unthrifty calves. 

Ferguson (16, p.20) fed crystalline aureomycin 

by capsule, 10 milligrams daily, to beef calves born be- 

fore spring pasture. The antibiotic was fed from birth to 

6 or 7 weeks. The calves receiving the antibiotic averaged 

35 per cent faster gain than the control calves, and they 

showed less scours. 

Marshall, Arnold, and Ning at the University of 

Florida (43, p.79) fed crystalline aureornycin in the milk 

to Jersey calves through 60 days of age. Milk was fed by 

nipple pail twice daily at the rate of 4.5 per cent of the 

body weight per feeding. Five milligrams of aureomycin 

were dispersed In each pound of milk. A concentrate mix- 

ture was fed free choice up to a maximum of 4 pounds daily, 

and alfalfa hay was allowed libitum. Growth was signi- 

ficantly greater for the aureomycin fed group. Concentrate 

and hay consumption for the same period was comparable 

between the two groups. 

Jacobson, KafÍ'etzakis, and Murley at Iowa State 

college (27, p.1050) fed crystalline aureomycin to dairy 

calves from 4 to 116 days of age. Eighty milligrams of 
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aureoinycin were fed daily in milk by means of nipple pail. 

A basal ration of milk, hay, and grain as fed both a 

control group and the treated group. At 116 days of age 

milk feeding and crystalline aureomycin supplementation 

were discontinued, and an aureomycin feed supplement was 

introduced into the concentrate mixture of half the calves 

in each group. The weights at 200 days of age of the 

seven calves fed aureomycin continuously from 4 days of 

age were about 30 per cent above the Ragsdale growth 

standards. Conversely, the weights of calves which re- 

ceived no aureomycin approximated the Ragsdale values. In 

most cases there was no apparent adverse effects resulting 

either from the removal of aureomycin from the diet or from 

initial introduction of aureomycin into the ration of 

calves at 116 days of age. 

Jordan and Bell at Kansas State college (30, 

p.1051) received favorable results from drenching suckling 

lambs with 5 milligrams of crystalline aureomycin daily 

for 6 weeks. During this time the treated lambs averaged 

0.64 pounds gain per day as compared to 0.54 pounds per day 

for controls. A third group of suckling lambs were drench- 

ed with 15 milligrams of crystalline aureomycin daily for 

the 6 week test, and averaged 0.59 pounds gain per day. 

These workers also received favorable results from supple- 

menting the corn-alfalfa ration of fattening lambs with 
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from 6 to 12 milligrams of aureomycin daily. In each of 

two trials greater gains were shown for the supplemented 

lambs than for the controls. Less feed was required per 

pound of gain for the treated lambs. 

Jacobson, Kaffetzakis, and Homeyer at Iowa State 

college (28, p.493-494) conducted a 28-week test with dairy 

calves in which growth rate was stimulated by crystalline 

aureomycin and an au.reomycin feed supplement. Four groups 

of eight calves each were used. From 4 days to 16 weeks 

two groups received crystalline aureomycin at the rate of 

80 milligrams per calf per day. The other two groups 

received no aureomycin. Then, for the terminal 12 weeks 

an aureomycin feed supplement was fed one of the original 

control groups and one group which had received crystalline 

aureomycin for the first part of the test. The other two 

groups received no aureomycin. At the end of the test the 

rate of gain was highest for the groups receiving aureomycin 

for the entire period, second for the group receiving 

aureomycin for the second period only, third for the group 

receiving aureomyciri for the first period only, and fourth 

for the group receiving no aureomycin. Hay and water con- 

sumption were highest for those calves fed aureomycin. 

MacKay, Riddell, and Fitzsimmons at the Vermont 

station (42, pp.340-345) fed an aureomycin feed supplement 

to 15 dairy calves for 12 weeks, beginning at birth. These 



16 

workers reported that the feeding of the supplement to 

calves receiving a liberal ration of milk, calf starter, 

and good quality hay increased growth above that of con- 

trols. Growth of the supplemented calves was enhanced 

above that of control animals even though scours was absent 

in both groups. 

Prior, Cole, and Bingham at Nyoming (1, p.24) 

implanted bacitracin pellets in 26 range lambs under one 

month of age. During the succeeding 2 months the implanted 

lambs gained 8.2 per cent more than the control group. Six 

bacitracin pellets, containing 1000 units of bacitracin 

each, were implanted subcutaneously behind the ear of each 

treated lamb. 

Loosli (39, pp.46-48) has attempted to bring 

together comparably the studies in which various levels of 

aureomycin have been employed. His calculations show that 

feeding 5 milligrams of aureomycin per calf per day gave as 

great a response as did higher levels. Possibly even 

smaller amounts would be effective. 

b. Those trials in which antibiotics j either deleterious 

1significpnt effects on rate of gain. 

Bell, Whitehair, and Gallup at Oklahoma (7, p.647; 

38, p.11) fed 600 milligrams daily of crystalline aureo- 

myciri to ruminating steers. This amount was added to a 
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basal ration and to a ration containing urea. The steers 

thus treated went off feed and developed diarrhea within 

2 to 3 days. More severe reaction resulted from feeding 

up to 9200 milligrams of aureomycin daily. Steers fed at 

a daily level of 200 milligrams of aureomycin also showed 

digestive disturbances. This lower level of feeding 

decreased the apparent digestibility of dry matter 15 per 

cent and that of crude fiber as much as 50 per cent. No 

report was found in the literature of an experiment in 

which a higher level than 9200 milligrams of aureomycin 

was fed daily. This amount of aureomycin is 1840 times 

more than was fed per lamb per day in the experiment 

reported in the present thesis. 

Neumann, Snapp, and Gall at Illinois (50, p.1058) 

fed crystalline aureomycin to ruminating beef heifers at 

the rate of 2 milligrams per pound of air dry feed. A 

severe reduction in appetite resulted for a few days, but 

partial recovery was made. Diarrhea was never present. 

Bacteriological studies of the rumen contents showed that, 

while the total counts of bacteria were the same the types 

of organisms in the heifers receiving aureomycin were much 

less diverse, suggesting that the normal bacterial flora 

had been disturbed. 

Bowland and McElroy of Alberta (38, p.11) added 

an aureomycin feed supplement at a .25 per cent level to 



the grain ration of yearling steers. The supplement con- 

tained about 5 milligrams of aureomycin per gram (ten pounds 

of grain contained about one gram of aureomycin). Initial- 

ly, the aureomycin fed steers had reduced appetites and 

several cases of moderate to severe diarrhea occurred. Be- 

tween the fifth and sixth weeks of treatment they recovered 

and by the eighth week were consuming as much of the hay but 

less of the grain mixture than the controls. Daily gains 

were less for the treated steers. 

Morrison and Deal of Georgia (47, p.67) reported 

no advantage in the feeding of an antibiotic feed supple- 

ment, containing about 5 milligrams of aureomycin per gram, 

to dairy calves. The supplement was fed at the rate of one 

per cent of the dry matter of the milk for a period of 2 

weeks after removal from the dam (3rd day). At the twelfth 

week no significant difference was noted in general health, 

feed consumption, or gain In weight which could be attrib- 

uted to the feeding of the antibiotic. 

Logan, Brisson, and Miles of Ottawa (38, p.13) 

fed an aureomycin feed supplement to dairy calves with the 

object of determining, first; the effect of the product on 

growth rates during the first 6 weeks of life, and during 

the first 12 weeks, respectively, and second; whether any 

differences could be attributed to the method of administer- 

ing the antibiotic, as in the milk or in the grain ration. 
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Three grams of the supplement (containing about 15 muli- 

grams of aureomycin) per 100 pounds live weight were fed 

daily to the treated groups. 

Colby, Bau, and Miller at the Texas agricultural 

experiment station (14, p.652; 36, p.11) found that feeding 

100 milligrams of aureornycin daily by capsule resulted in 

a loss of appetite of fattening lambs. In the 14-day test 

control lambs gained 0.52 pounds daily while those receiv- 

ing aureomycin lost 0.14 pounds per day. These workers 

(14, p.652) also studied the effect of feeding lambs 100 

milligrams of either penicillin or streptomycin by capsule 

daily. These antibiotics caused the lambs to go off feed 

for about a week, after which they recovered gradually. 

Control lambs gained more rapidly than those fed anti- 

biotics. 

wasserman and CunnIngham (60, p.368) observed that 

the administration of 100 milligrams of aureomycin daily by 

capsule caused sheep to refuse all or part of their feed 

withIn 2 or 3 days, but they gradually returned to full feed 

with continued antibiotic feeding. After 19 days the treat- 

ed lambs were consuming as much feed as the controls, and 

there was no difference in the average weight of the two 

groups. A reversal of the groups for another 19-day period 

gave the same results. 

Haq, Rusoff, and Gelpi at Louisiana (22, p.215) 
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fed aureomycin and tyrothricln at one per cent levels to 

different groups of lactating cows over a 60 day period. 

No detrimental effects were noted, nor any influence on 

the bacterial flora of the milk. 

Jordan (29, pp.566-570) reported on four separate 

trials at the South Dakota experiment station In which 

feeder lambs were fed an aureomycin feed supplement. The 

supplement was incorporated In soybean meal pellets. In 

each trial a different level of aureomycin was fed per lamb 

per day: trial I, 10.8 milligrams; trial II, 14.4 mliii- 

grams; triai III, 7.2 millIgrams; triai IV, 7.2 milligrams 

for half the lambs and 14.4 milligrams for half. Results 

of the four separate experiments may be sumnarized as 

follows: 

1. Aureomycin fed at the level of 14.4 milligrams 

per lamb daily reduced the rate of gain and feed 

efficiency in both trials in which it was fed. 

2. At the levels fed in these experiments, aureo- 

mycin did not give complete protection from 

enterotoxemia, but it did appear to reduce its 

severity when an excess of grain was fed. 

3. In two of the three trials it was observed that 

aureomycin fed lambs were easier to get on full 

feed. 

Knodt and Ross at Pennsylvania State college 
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(33, p.493) used six similar groups of dairy calves in 

testing the value of higher levels of aureornycin supple- 

mentation. The supplement was used in a milk replacement 

formula from birth to 6 weeks of age. Levels of 2, 4, 6, 

8, and 10 grams of aureomycin feed supplement per 100 

pounds of body weight were used for five groups, respec- 

tively. The sixth group being the control was fed the milk 

replacement formula with no aureomyciri. Preliminary results 

indicate no harmful effects of the higher intake of aureo- 

mycin, and possibly some beneficial effects in terms of 

growth and control of scours. 

Kinsman and Riddell at Vermont (32, p.7691) 

reported no significant difference In rates of gain be- 

tween five groups of creep-fed suckling lambs, four of 

which received antibiotic supplements. The same basic 

creep ration of cereal grains and cottonseed meal was fed 

all lots during the 8-week trial. The antibiotic was fed 

at the rate of 15 milligrams per pound of concentrate. 

Group I received aureomycin; II, terramycin; III, penicil- 

lin; IV, terramycin and vitamin B12; and V, control. 
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II. The Comparative Value of Different Feeds Fpttening 

Lambs 

Countless experiments have been carried out at 

various stations in the United States and other countries 

to determine what rations are most practical for fattening 

lambs In the respective areas. Many of the rations studied 

could not be economically employed In Oregon, however, due 

to the scarcity of the component feeds. The literature 

review was restricted to trials in which the rations com- 

pared contained feeds coniconly fed in Oregon. 

No report of an experiment to determine the 

comparative value of silage as the sole caloric source for 

fattening lambs was found In the literature. However, in 

an experiment conducted at the Eastern Oregon branch ex- 

periment station, Union, Oregon, (51, p.20) comparing five 

different feeds for fattening lambs, alfalfa hay alone was 

fed one lot. Results showed that hay alone will not 

fatten lambs. At least one pound of barley daily, along 

with good alfalfa hay, was required In the Eastern Oregon 

trial to produce fat lambs. Two lots of lambs receiving 

less than one pound of barley per day, In addition to al- 

falfa hay, for the 90-day test were not ready for market. 

In another trial at the Eastern Oregon branch 

station (51, p.9) alfalfa hay proved superior to each of 
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four other roughages for fattening lambs. 'fVhole barley 

supplemented the roughage in each lot. The roughages 

which proved Inferior to alfalfa hay were wild hay, chopped 

grain hay, long alsike straw, equal parts of chopped alsike 

straw and alfalfa hay. The alfalfa hay, being highest in 

protein, most adequately balanced the ration. 

In a third trial at the Eastern Oregon station 

(51, p.14) pea-vine silage was compared to chopped alfalfa 

hay as the roughage for fattenIng lambs. Whole wheat was 

supplemented each lot. The pea-vine silage proved far 

inferior to the alfalfa hay, producing only 0.16 pound 

gain per day compared to 0.30 pound for the alfalfa. 

Lambs which received pea-vine silage and wheat had not 

fattened sufficiently for market at the end of the 90-day 

experiment, while the lambs fed alfalfa hay and wheat were 

all marketed as fat lambs. 

Morrison states (46, p.894) that a ration of corn 

grain and alfalfa or clover hay Is excellent for fattening 

lambs and may be taken as an ideal standard for growth 

promotion, with which other rations may be compared. 

Studies of 44 trials In which the ration of corn and alfalfa 

hay was fed showed that daily gains averaged 0.34 pound 

per day for 80 days, when 1.3 pounds of corn and 1.4 pounds 

of hay were fed. 

Recent Kansas experiments (46, p.894) showed that 
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lambs utilize the nutrients in their feed most efficiently 

when there is a proper balance between the concentrates and 

roughage in the ration. In these experiments the rate of 

gain was most rapid and the utilization of feed most effi- 

dent when the ration contained about 45 per cent of grain 

and 55 per cent of roughage, on the basis of air dry weight. 

Trials comparing Oregon grown grains at the 

Eastern Oregon station (53, p.16) indicated that wheat was 

better than barley for fattening lambs. In the trials, 

carried out for six consecutive years, the lambs fed wheat 

made more rapid daily gains, had more finish at the end of 

the feeding period, had a higher dressing percentage, and 

had more desirable carcasses than similar lambs fattened 

on barley. In contrast, trials at the TJmatilla branch 

experiment station, Hermiston, Oregon, (51, p.16) sarnmar- 

ized in the next paragraph, indicate that barley is more 

desirable than wheat for fattening lambs. D. E. Richards, 

who reported the Eastern Oregon station trials, emphasized 

that of the cereals wheat is most variable in composition. 

As its protein content is profoundly influenced by variety 

and climatic conditions, varying results may be expected 

when wheat is compared with other grains in feeder trials. 

Though at least one author (53, p.9) states that 

oats will not satisfactorily fatten lambs, even when fed 

in liberal amounts along with legume hay, this was not 
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borne out in trials at the Umatilla branch station 

(51, p.16). In a test conducted at this station corn, 

wheat, barley, and oats were compared as supplements to 

alfalfa hay. All four grains gave entire satisfaction. 

Comparing the other grains with corn, which gave highest 

daily gains, barley and oats each gave 8 per cent less 

and wheat il per cent less daily gain. 

Liorrison states (46, p.895) that 1f an abundance 

of good legume hay is fed with corn to fattening lambs it 

will very seldom pay to add a protein supplement to the 

ration. When barley, oats, or wheat is fed instead of 

corn, a protein supplement cannot be economically employed 

where the cost of the supplement is more than the cost of 

the grain. 

It is important to recognize that the value of 

a given feed may vary widely, depending on the chemical 

composition of other feeds in the ration. Obviously an 

experiment to determine the relative value for growth 

promotion of the different cereal grains where alfalfa hay 

is the sole roughage, will yield quite different results 

than a similar experiment where wheat straw is the sole 

roughage. The slight variability In protein content 

between the cereal grains will determine their relative 

value when the roughage is low in protein, but when the 

roughage is relatively high in protein the same condition 
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will not necessarily apply. 

Experiments to determine the relative value of 

feeds iill be most informative where the comparison is 

based on a chemical entity, rather than simply on the air 

dry weight of the different rations. In the experiment 

reported in the present thesis the different rations 

compared for growth promotion in weaner lambs were equal 

In total dry matter. 
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Experimental Methods and Procedure 

The specific objectives of this experiment were 

to compare the value for fattening weaner lambs of three 

different rations containing equal quantities of dry 

matter, and to investigate the effect of aureoinycin as a 

supplement to each type of ration. 

The rations compared were chopped alfalfa hay 

and grain, grass silage and grain, and grass silage. The 

grain mixture consisted of oats and barley, in equal parts. 

Before the test started, representntive samples of each 

feed were analyzed for moisture content in order that equal 

rations on the basis of total dry matter could be computed 

for each lot. 

The aureomycin supplement was provided in the form 

of Aurofac 2A-, a vitamin B12 and aureomycin feed supple- 

ment. This supplement contains 1.3 grams of aureoinycin and 

1.8 milligrams of vitamin B12 per pound. 

The duration of the feeding period was 18 weeks, 

beginning November 5, 1952, and ending L'Iarch li, 1953. 

Forty grade black-face weaner lambs of Willamette 

valley origin, averaging 78.5 pounds were divided into four 

lots of ten lambs each. The lambs were segregated by random 

i-Supplied through the courtesy of Dr. Ralph F. Elliott, 
Lederle Laboratories Division, American Cyanamid Co., 
Pearl River, New York. 



stratification so that mean weight and standard deviation 

would be as nearly the same in each lot as possible. The 

segregation into four lots was done one week before the 

test began. During the week all four lots received the 

same preliminary daily ration, grass silage in the morning, 

and chopped alfalfa hay in the evening. 

When the feed test began the mean weight in each 

of the lots was: lot I, 78.3 pounds; lot II, 79.6 pounds; 

lot III, 78.6 pounds; lot IV, 80.3 pounds. The lambs were 

identified by a numbered eartag. The lamb numbers, with 

their corresponding weights at the start of the test, are 

presented in appendix Table I. Prior to being placed in 

their respective lots the lambs had been on rape pasture 

for two weeks. They were in fair condition at the start 

of the test. 

The test was conducted at the Oregon State 

college sheep barn, where the sheep were quartered in four 

adjacent enclosures. The feeders were in a shed open on 

one side, and half of each enclosure was covered by the 

shed while half was in the open. The dimensions of each 

enclosure were about 15 feet by 30 feet. 

A bolus containing 25 grams of phenothiazine, a 

vermifuge, was administered orally to each lamb the day 

the test started as a precautionary measure against pos- 

sible worm infestation. 
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Table i shows the allocation of the different 

feeds and the aureomycin supplement during the test. 

TABLE i 

Allocation of Different Feeds and Aureomycin Supplement 

Lot I Chopped alfalfa hay and grain for the entire 
test. 

Lot II Chopped alfalfa hay, grain, and Aurofac for the 

entire test. 

Lot III Grass silage, grain, and Aurofac for the first 

9 weeks, and the saíne ration without Aurofac 
for the second 9 weeks. 

Lot IV Grass silage and Aurofac for the first 9 weeks, 
and the same ration without Aurofac for the 
second 9 weeks. 

During the experiment the lambs were fed twice 

daily at 7:30 a.in. and 6:00 p.m. The Aurofac was admin- 

istered at the evening feeding only, at a rate to supply 

5 milligrams of aureomycin per lamb. It was evenly 

distributed with a salt shaker over the grain In lots II 

and III, and over the silage in lot IV, before the lambs 

had access to their feed. The uneaten silage in lots II 

and IV was weighed back periodically, and a record kept 

of the amount of silage eaten by the respective lots. 

As is indicated In Table 1, the aureomycin 

suppleínent was discontinued in lots III and IV at the end 
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of 9 weeks, ;hich was the half way point in the test. Due 

to the limited number of lambs available, this was the most 

feasible way of investigating the velue of supplementing 

aureomycin to each of these rations. 

When the feed test was half over two lambs from 

each lot were slaughtered, in order to obtain certain car- 

cass data relative to the original treatments. The lambs 

slaughtered in each lot were those which were heaviest at 

the start of the test. Carcass data obtained from each 

lamb were: (1) a weight comparison of separable fat and 

lean, (2) the moisture content of both a fat and a lean 

sample, (3) an ether extract determination from the same 

fat and lean sample, and (4) the blood hemoglobin level. 

At the end of the trial all lambs were slaughtered and the 

same carcass data obtained from the second two heaviest 

larnbs at the start of the test. The representative car- 

cass sample taken from each lamb was from the rib section 

nearest the loin on the left side. A 30 cubic centimeter 

blood sample was collected from each lamb in a 0.3 cubic 

centimeter saturated sodium citrate solution at the time 

of slaughter. 

During the experiment the rations in each lot 

were adjusted according to what lot I would clean up each 

day, When there was evidence that the lambs in lot I 

would eat more, all rations were raised accordingly, on 
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the basis of oven dry weight. Salt, bone meal, and water 

were provided libitu to each lot. The lambs were 

weighed every Wednesday. 

High quality second cutting alfalfa hay was fed 

during the trial. The average total dry matter of the hay 

was shown to be 88 per cent, on the basis of three moisture 

determinations by oven drying. 

Whole Hannchen barley and whole white oats, in 

equal parts, on the basis of air dry weight, constituted 

the grain ration. A sample of each grain was ground before 

oven drying, in determining the oven dry weight. The total 

dry matter of oats thus determined was 90.16 per cent, of 

the barley 88.08 per cent. Ninety per cent total dry 

matter was the fIgure used for the grain in computing the 

respective rations. A protein analysis of each grain by 

the Kjeldahl (2, p.26) procedure gave the following values: 

Oats 8,30 per cent crude protein 

Barley 9.32 per cent crude protein 

The total dry matter of the grass silage aver- 

aged 32 per cent, for ten oven dry weight determinations. 

Table 2 shows the rations fed (air dry) per lamb 

per day throughout the test. As the admInistration of 

Aurofac was discussed previously, it is not included In 

this table. 
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TABLE 2 

Daily Ration In Pounds Per Lamb 

Lot I Lot II Lot III Lot IV 

first 3 1.50 hay 1.50 hay 3.8 silage 6.9 silage 
days 1.20 grain 1.20 grain 1.2 grain 

3 days 1.50 hay 1.50 hay 3.8 silage 6.4 silage 
through 1.00 grain 1.00 grain 1.0 grain 
2 weeks 

2 weeks 1.50 hay 1.50 hay 3.8 silage 6.9 silage 
through 1.20 grain 1.20 grain 1.2 grain 
3 weeks 

3 weeks 1.50 hay 1.50 hay 3.8 silage 7.1 silage 
through 1.30 grain 1.30 grain 1.3 grain 
4 weeks 

4 weeks 1.75 hay 1.75 hay 4.8 silage 7.7 silage 
through 1.30 grain 1.30 grain 1.3 grain 
11 weeks 

11 weeks 1.75 hay 1.75 hay 4.8 silage 8.0 silage 
through 1.40 grain 1.40 grain 1.4 grain 
12 weeks 

12 weeks 1.75 hay 1.75 hay 4.8 silage 8.3 silage 
through 1.50 grain 1.50 grain 1.5 graIn 
18 weeks 

In both the first and ninth weeks of the experi- 

ment one lamb died in lot I. Both lambs were autopsied at 

the veterinary diagnostic laboratory. Since It was sug- 

gested by the diagnostician that the losses would have had 

an equal chance of occurring on any of the four treatments, 
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the rate of gain record of neither lamb was considered in 

the statistical analysis. The last day of the experiment 

lamb 79 died in lot IV. The rate of gain record of this 

lamb was considered in the analysis. The veterinary 

diagnostic report is presented in appendix Table III. 

Statistical analysis of all data was made using 

the analysis of variance method with multiple classifica- 

tion described by Snedecour (58, pp.263-263). The multiple 

classifications included treatment and weight groups. To 

facilitate analysis dummy values were calculated for the 

missing observations in lot I. A significance level of 

.05 was used In all analysis of variance. 
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Re s u1t 

I. Effect of different treatments rate gain 

The lambs went on feed readily without evidence 

of scouring or sickness, with the exception of lambs 38 

and 53 (lot I) which ate sparingly. The death of these 

two lambs while on experiment was discussed earlier. The 

lambs in lot I, receiving grain and hay, ate their ration 

each feed period from the start, as did the lambs in lot 

II, receiving grain and hay with the aureoniycin supplement. 

The lambs in lot III, receiving grass silage and grain, 

plus the aureomycin supplement, did not eat their full 

silage ration at any feed period for the first three weeks. 

These lambs ate 91 per cent of their allotted silage during 

the first 9 weeks, and 97 per cent during the second 9 

weeks after the aureomyciri supplement was discontinued. 

The lambs in lot IV, receiving silage and aureomycin con- 

suined only 79 per cent of the allotted dry matter during 

the first 9 weeks, and 74 per cent during the second 9 

weeks after the aureomycin supplement was discontinued. 

The growth rate of each lot of lambs is shown 

in Figures 1, 2, 3, and 4, respectively. The growth curve 

for each lot is broken at the 9-week point, as at this time 

the two heaviest lambs in each lot at the beginning of the 
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experiment were slaughtered. The mean weight in each lot 

was correspondingly reduced. 

The only incidence of scours observed during the 

entire experiment was in lot III on February 4, in the 

fourteenth week of the experiment. Though scours were 

observed only once, the fecal matter during the experiment 

was not consistent in either form or color within or be- 

tween the groups. It was noted that most of the droppings 

were very dark and in small pellet form, i.e., "typical" 

sheep feces. However, many stools were a bit larger, 

bulkier, and lighter colored. 

The incidence of lambs off feed was extremely 

low. With the exception of the two lambs in lot I which 

died while on test, and lamb 79 (lot IV) which died the 

last day of the experiment, apparently no lambs refused 

to eat entirely at any feed period during the experiment. 

During the first 9 weeks there was no significant 

difference in rate of gain between lots I, II, and III. 

The rate of gain of lot IV was significantly lower than 

that of any of the other three lots. The lamb gains and 

feed consumed during the first 9 weeks are presented in 

Table 3. 
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TABLE 3 

Lamb Gains and Feed Consumed in Pounds (First 9 Weeks) 

Lot I Lot II Lot III Lot IV 

Average gain per 
lamb for 9 weeks 

Average gain per 
lamb per day 

Feed consumed per 
lamb for 9 weeks 

alfalfa hay 

grass silage 

grain 

Aurofac 

Feed consumed per 
pound of gain 

alfalfa hay 

grass silage 

grain 

* 

20.60 19.30 18.80 

.327 .306 .298 

103.25 103.25 

77.50 77.50 

79.38 

5.01 5.35 

3.76 4.01 

234.15 

77.50 

79.38 

12.45 

4.12 

5.50 

.087 

368.80 

79.38 

67.05 

Aurorac 4.11 4.22 14.43 

*In grams 

That Aurofac had no significant effect on the 

growth rate of lambs fed alfalfa hay and grain for 9 weeks 

is evidenced by a comparison of the average gains for lots 

I and II. The lambs in lot I, receiving hay and grain 



only, required .34 pounds less hay and .25 pounds less 

grain per pound of gain, than the lambs in lot II receiv- 

Ing aureomycin as a supplement to hay and grain. 

The analysis of varIance of the rate-of-gain 

data for the first 9 weeks is presented in Table 4. 

TABLE 4 

Analysis of Variance of Gains made During First 9 Weeks 

Source of VarIation D.F. Lean Square F 

Treatment 3 500.43 10.901* 

Lot IV vs. other 3 lots 1 1484.00 32.326* 

Lot II vs. lots I and III 1 1.10 .024 

Lot I vs. lot III 1 16.20 .353 

Weight group 9 15.88 .346 

Error 25 45.91 

*Indicates significance at .05 level 

After two lambs from each lot were removed for 

slaughter at the half way point in the experiment the mean 

weight of the different lots were: lot I, 93.7 pounds, 

lot II, 100.6 pounds, lot III, 96.6 pounds, and lot IV, 

79.3 pounds. 
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The average rate of' gain and feed consumed per 

pound of' gain for the second 9-week period is presented 

in Table 5. This data facilitates a comparison within and 

between lots for the first and second 9-week periods, with 

respect to rate of gain and feed consumed per pound of 

gain. The discontinuation of the aureornycin supplement in 

lots III and IV at the end of the first 9 weeks apparently 

did not affect the health or appetites of the lambs in 

these lots, The color and consistency of the feces were 

not affected. 

TABLE 5 

Lamb Gains and Feed Consumed in Pounds (Second 9 Weeks) 

Lot I Lot II Lot III Lot IV 

Average gain per 
lamb for 9 weeks 23.66 24.00 24.10 6.60 

Average gain per 
lamb per day .375 .382 .333 .105 

Feed consumed per 
lamb for 9 weeks 

alfalfa hay 110.25 110.25 

grass silage 295.40 378.60 

grain 91.00 91.00 91.00 

Aurofac* 79.38 

*In ranis 



TABLE 5 (continued) 

Lamb Gains and Feed Consumed in Pounds (Second 9 Weeks) 

Lot I Lot II Lot III Lot IV 

Feed consumed per 
pound of gain 

alfalfa hay 4.66 4.59 

grass silage 12.26 57.36 

grain 3.84 3.79 3.78 

Aurofac* 3.31 

*In grams 

In contrast to the first 9 weeks, during the 

second 9 weeks the lambs in lot II made more efficient use 

of their feed than the lambs in lot I. The lambs receiv- 

Ing Aurofac as a supplement to hay and grain required .07 

pounds less hay and .05 pounds less grain per pound of gain 

than the lambs on hay and grain alone. 

Less total dry matter was required per pound of 

gain during the second 9 weeks than during the first in 

each of the four lots. 



Rate of gain data for the eight* lambs in each 

lot which were on experiment for 18 weeks is presented in 

Table 6. 

TABlE 6 

Gain Data in Pounds for Lambs on Test for 18 Weeks 

Lot I Lot II Lot III Lot IV 

Average gain per 
lamb for 18 weeks 43.75 45.88 42.00 11.25 

Average daily sain 
per lamb for 18 
weeks .347 .364 .333 .089 

Average daily gain 
for first 9 weeks .323 .339 .288 .073 

Average daily gain 
for second 9 weeks .376 .382 .383 .105 

The average daily gains were decidedly higher 

during the second half of the experiment than during the 

first, in each of the four lots. In lot I the average 

daily gains were 16.4 per cent higher; in lot II, 12.7 

per cent; in lot III, 33.0 per cent; and in lot IV, 43.8 

per cent. The per cent increase in rate of gain was higher 

*In lot I Ofli six lambs were on test for 18 weeks. 
Dummy gain values were calculated for the missing lambs, 
as discussed in experimental methods and materials. 
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in those lots in which the aureomycin supplement was 

discontinued at the end of 9 weeks. 

The analysis of variance (Table 7) indicates that 

the only significant difference in rate of gain was between 

lot IV and each of the other three lots. 

TABLE 7 

Analysis of Variance of Gains Made by Lambs 
on Experiment for 18 Weeks 

Source of Variation D.F. Llean Square F 

Treatment 3 2148.90 19.35* 

Lot IV vs. other 3 lots 1 6386.30 5743* 

Lot III vs. lots I and II 

Lot I vs. lot II 

Weight group 

Error 

1 42.10 .38 

1 18.10 .16 

7 98.80 .89 

19 111.10 

*Indicates significance at .05 level 

II. Effect of Different Treatments Çrcpss Data 

lood Henogiobi Levels 

The data obtained from lambs slaughtered at the 

end of 9 weeks and at the end of the experiment are 
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presented below. An analysis of variance for the data 

obtained at the end of 9 weeks is presented in each case. 

a. Dr cent and r c ss gr ad e 

The dressing per cent and carcass grade of the 

eight lambs slaughtered at the end of 9 weeks are shown 

in Table 8. 

TABLE 8 

Dressing Per Cent and Carcass Grade 
of Eight Lambs Slaughtered at End of 9 ieeks 

Lot Lamb Carcass Live Cold Dressing 
Number Number Grade Weight Weight Per Cent 

I 
48 Prime 112 55.00 49.1 
42 Choice 111 54.00 48.6 

35 Choice 97 48.25 49.8 
56 Choice 107 56.75 53.0 

54 Prime 112 55.25 49.3 
27 Choice 112 54.50 48.7 

IV 
64 Choice 101 45.75 45.3 
29 Choice 101 45.50 45,0 

The lamb carcasses were graded by the United 

States grading system in which carcasses are designated 

prime, choice, good, utility, or cull. The criteria for 

grading lamb carcasses under the U. S. system are carcass 
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conformation, meat quality, and relative covering of 

carcass with fat. The analysis of variance of the dress- 

ing per cents of the eight lambs appears in Table 9. 

TABLE 9 

Analysis of Variance of Dressing Per Cent 
of Eight Lambs Slaughtered at End of 9 Weeks 

Source of Variation D.F. Mean Square F 

Treatment 3 13.401 7.426 

Weight group 1 .2813 .156 

Error 3 1.8045 

The average dressing per cent of the lambs in 

the first three lots was 49.8, as compared to only 45.15 

for the lambs in lot IV. The analysis of variance 

indicates that this difference is not significant, with 

the limited namber of lambs studied. 

At the end of the experiment the remaining 29 

lambs were slaughtered and dressing per cents and carcass 

grades obtained. The cumulative data for the respective 

lots are presented in Table 10. 



TABLE 10 

Lean Dressing i-er Cent and Carcass Grades 
of 29 Lambs Slaughtered at End of Experiment 

Lot i (6 lambs) 

Lot II (8 lambs) 

Lot III (8 lambs) 

Lot IV (7 lambs) 

Mean Dressing 
Per Cent 

47.6 

48.3 

46 6 

43.9 

45 

Carcass Grades 

100 per cent prime 

50 per cent prime 
50 per cent choice 

50 per cent prime 
50 per cent choice 

57 per cent choice 
43 per cent good 

That the aureomycin supplement had no favorable 

influence on carcass grade of lambs fed hay and grain is 

evidenced by a comparison of data from lots I and II. One 

hundred per cent of the carcasses from lot I grade prime, 

while only 50 per cent from lot II graded prime. The 

mean dressing per cent from the lambs in lot IV was lower 

than that of any of the other lots. Also, the carcasses 

from lot IV were inferior in quality, on the average, to 

the carcasses from other lots. This is evidenced by the 

high per cent of carcasses in this lot grading good. 

The individual carcass grades and dressing per 

cents of the 29 lambs is presented in appendix Table II. 
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b. ep arable fat and 

As discussed in experimental methods and 

procedure a representative meat sample was taken from 

each of the eight lambs slaughtered at the end of 9 

weeks, and from each of eight lambs slaughtered at the 

end of the experiment. 

A weight comparison of the separable fat and 

lean from each sample was made, and the per cent separable 

fat determined. 

The separable fat and lean data from the eight 

lambs slaughtered at the end of 9 weeks, with the analysis 

of variance of separable fat per cent is presented In 

Table 11. 
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TABI 11 

Separable Fat and Lean Data 
from Eight Lambs Slaughtered at End of 9 Weeks 

Lot I Lot II Lot III Lot IV 

Sample 
number 42 48 56 35 27 54 29 64 

Weight 
of fat* 53.0 82.0 67.0 66.0 50.0 95.0 54.0 38.0 

We 1g h t 
of lean* 153.0 137.5 106.0 119.0 104.0 170.0 102.0 96.0 

Per cent 
fat 25.7 37.4 38.7 35.7 32.5 57.6 34.6 28.4 

Uean fat 
per cent 31.5 37.2 45.1 31.5 

(analysis of variance) _____________ 

Source of Variation D.F. Ilean Square F 

Treatment 3 81.78 .786 

Weight group 1 95.22 .916 

Error 3 103.98 

*In grams 

The analysis of variance indicates that there was 

no significant difference for the first 9 weeks in per cent 

separable fat between the different lots. 

The separable fat and lean data from the eight 

carcasses studied at the end of the experiment are 

presented in Table 12. 



TABLE 12 

Separable Fat and Lean Data 
from Eight Carcasses Studied at End of Experiment 

Lot I Lot II Lot III Lot IV 

Sample 
Number 40 46 43 31 49 28 26 30 

Weight 
of fat* 151.5 83.5 145,0 87.0 73.5 66.5 87.0 103.5 

Weight 
of lean* 92.5 95.5 115.0 95.0 87.5 89.0 66.0 130.0 

Per cent 
fat 62.1 46.6 55.8 47.8 45.7 42.8 56.9 44.3 

Mean fat 
per cent 54.3 51.8 44.3 50.6 

*In grains 

The mean per cent of separable fat for the four 

lots at the 9 week point was 36.3 per cent, while at the 

end of the experiment the mean separable fat per cent was 

50.3. 

C. Moisture cotet of and 

From each of the samples of separable fat and 

separable lean, a 10 gram sample was taken for moisture 

content determination. Each sample was oven dried for 24 

hours in determining moisture content. 
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The per cent moisture in the fat samples studied 

at the end of 9 weeks, and at the end of the experiment 

appear in Tables 13 and 14. 

TABLE 13 

Per Cent Moisture in Fat Samples 
from Eight Lambs Slaughtered at End of 9 Weeks 

Lot I Lot II Lot III Lot IV 

S amp le 
number 42 48 

Weight of 
wet sample* io io 

Weight of 
moisture* 1.38 1.15 

Per cent 
moisture 13.8 11.5 

Me an 
mois ture 

56 35 27 54 29 64 

lo 10 10 10 10 iO 

1.06 1.09 1.81 1.56 1.57 1.56 

10.6 10.9 18.1 15.6 15.7 15.6 

per cent 12.65 10.75 i6.85 15.65 

(analysis of variance) 

Source of Variation D.F. Mean Square F 

Treatment 3 .1857 13.186** 

Lots III and IV vs. lots 
I and II 1 .4900 34,797** 

Lot IV vs. lot III i .o65o 4.617 

Lot I vs. lot II 1 .0020 .143 

Weight group i .042i .299 
Error 3 .0149 

* In grams 
** Indicates significance at .05 level 
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The analysis of variance indicates that the 

moisture content is significantly higher in the fat 

samples from silage-fed lambs than in the samples from 

hay-fed lambs. 

TABLE 14 

Per Cent Moisture in Fat Samples 
from Eight Lambs Studied at End of Experiment 

Lot I Lot II Lot III Lot IV 

Sample 
number 46 40 43 31 49 28 26 30 

Weight of 
wet sample* 10 10 10 10 10 10 10 10 

Weight of 
moisture* .65 .67 .94 .77 .59 .35 .50 1.20 

Per cent 
moisture 6.5 6.7 9.4 7.7 5.9 3.5 5.0 12.0 

Mean 
per cent 
moisture 6.60 8.55 9.40 8.55 

*In grams 

The moisture content of the fat samples studied 

at the end of the experiment was decidedly lower than the 

moisture content of the samples studied at the end of 9 

weeks. At the end of the experiment there was only 52 per 

cent as much moisture in the samples from lot I as at the 
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9 week point. In lot II there was 79 per cent as much 

moisture; in lot III, 56 per cent; and in lot IV, 55 per 

cent. 

The samples from the silage fed lots yielded a 

higher moisture content than the samples from the other 

two lots at the end of the experiment, as well as 9 weeks 

earlier. 

The per cent moisture in the lean samples studied 

at the end of 9 weeks and at the end of the experiment are 

presented in Tables 15 and 16. 

TABLE 15 

Per Cent Moisture in Ian Samples 
from Eight Lambs Slaughtered at End of 9 Weeks 

Lot I Lot II Lot III Lot IV 

Sample 
number 42 43 56 35 27 54 29 64 

Weight of 
wet sample* 10 10 10 10 10 10 10 10 

Weight of 
moisture* 7.29 7.28 7.40 7.28 7.22 7.21 7.52 7.20 

Per cent 
moisture 72.9 72.8 74.0 72.8 72.2 72.1 75.2 72.0 

Me an 
mois tu.re 
per cent 72.85 73.40 72.15 73.60 

*In grams 
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TABLE 15 (continued) 

Per Cent Moisture in Lean Samples 
from Eight Lambs Slaughtered at End of 9 Weeks 

(analysis of variance) 

Source of Variation D.F. Mean Square F 

Treatment 3 1.80 .1038 

Weight group 

Error 

1 23.12 1.3333 

3 17.34 

The analysis of variance indicates no significant 

difference in moisture content of lean samples. The marked 

consistency in moisture content of lean samples, both 

within and between lots, is evidenced by a study of Table 

15. The range in moisture content of the eight samples 

studied was from 72.1 per cent to 75.2 per cent. 
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TABLE 16 

Per Cent Moisture in Lean Samples 
from Eight Lambs Studied at End of Experiment 

Lot I Lot II Lot III Lot IV 

Sample 
number 46 40 43 31 49 23 26 30 

Weight of 
wet sample* 10 10 10 10 10 10 10 10 

Weight of 
moisture* 6.04 7.40 7.06 7.13 7.16 7.30 7.20 7.16 

Per cent 
moisture 60.4 74.0 70.6 71.3 71.6 73.0 72.0 71.6 

Me a n 
mois ture 
per cent 67.20 70.95 72.30 71.80 

*In grams 

The mean moisture per cent in the lean samples 

studied at the end of the experiment was markedly similar, 

within the respective lots, to the samples studied at the 

end of 9 weeks. The samples from lot I at the end of the 

experiment contained 5.65 per cent less moisture than the 

samples from the same lot 9 weeks earlier. The samples 

from lot II contained 2.45 per cent less moisture than 

samples 9 weeks earlier; those from lot III, 0.15 per cent 

less moisture; and those from lot IV, 1.8 per cent less 

mois ture. 



54 

d. ther extract anaLysis of fat and lean 

An ether extract analysis was made of each fat 

and lean sample on which moisture content had been deter- 

mined. The per cent ether extract in the fat samples 

studied at the end of 9 weeks, with the analysis of vari- 

ance, appears in Table 17. 

TABLE 17 

Per Cent Ether Extract from Fat Samples 
from Eight Lambs Slaughtered at End of 9 Weeks 

Lot I Lot II Lot III Lot IV 

Sample 
number 42 48 56 35 27 54 29 64 

Weight 
of fat 
sample* 8.62 8.85 8,94 8.91 8,19 8.44 8,43 8.44 

Weight 
of ether 
extract* 8.03 7.95 6.80 8.62 7.99 8.31 7.58 8.40 

Per cent 
ether 
extract 93.2 89.8 76.0 96.7 97.6 98.5 89.9 99.5 

Liean per 
cent ether 
extract 91.50 86.35 98.05 94.70 

*In grams 
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TABLE 17 (continued) 

Per Cent Ether Extract from Fat Samples 
from Eight Lambs Slaughtered at End of 9 Weeks 

(analysis of variance) 

Source of Variation D.F. Mean Square F 

Treatments 3 49.56 .1688 

Weight groups 1 96.60 1.7058 

Error 3 56.63 

The analysis of variance indicates no significant 

difference between lots in per cent ether extract of fat 

samples. 

There is decided consistency, both within and 

between lots, in the per cent ether extract from fat 

samples from the eight lambs studied at the end of the 

experiment (Table 18), with the exception of one sample 

in lot IV. 
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TABLE 18 

Per Cent Ether Extract from Fat Samples 
from Eight Lambs Studied at End of Experiment 

Lot I Lot II Lot III Lot IV 

Sample 
nwnber 46 40 43 31 49 28 26 30 

Weight of 
lean 
sarnple* 9,35 9.33 9.06 9,23 9.41 9,65 9.50 8.72 

We ig h t 
of ether 
extract* 9.22 9.06 8.96 8.70 9.30 8.92 8.77 6.91 

Per cent 
ether 
extract 98.6 97.1 98.9 94.3 98.8 92.4 92.3 79.2 

Mean per 
cent ether 
extract 97.85 96.60 95.60 85.75 

*In grams 

Table 19 indicates a wide range in ether extract 

per cent from lean samples studied at the end of 9 weeks, 

however the analysis of variance (Table 20) indicates no 

significant difference between weight groups. 
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TABLE 19 

Per Cent Ether Extract from Lean Samples 
from Eight Lambs Slaughtered at End of 9 Weeks 

Lot I Lot II Lot III Lot IV 

Sample 
number 42 48 56 35 27 54 29 64 

Weight 
of lean 
sample* 2.71 2.72 2,60 2.72 2.78 2.79 2.48 2.80 

Weight 
of ether 
extract* .30 .34 .47 1.03 .84 1.10 .34 1.10 

Per cent 
ether 
extract 

Mean per 
cent ether 
extract 

11.7 12.5 18.1 37.9 30.2 39.4 13.7 39.2 

*In grams 

12.10 28.00 34.80 26.45 

TABLE 20 

Analysis of' Variance 
of Per Cent Ether Extract of Lean Samples 

from Eight Lambs Slaughtered at End of 9 Weeks 

Source of Variation D.F. Mean Square F 

Treatment 3 182.14 2.99 

Weight groups 1 383.65 6.30 

Error 3 60.89 
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A comparison of Tables 19 and 21 indicates that 

the mean per cent ether extract from lean samples was 

decidedly lower in each lot at the end of the experiment 

than at the end of 9 weeks. 

TABLE 21 

Per Cent Ether Extract of Lean Samples 
from Eight Lambs Studied at End of Experiment 

Lot I Lot II Lot III Lot IV 

Sample 
nwnber 46 40 43 31 49 28 26 30 

Weight 
of lean 
sample* 3.96 2.60 2.94 2.87 2.84 2.70 2.80 2.84 

l;re i g h t 
of ether 
extract* .66 .11 .50 .50 .43 .38 .34 .25 

Per cent 
ether 
extract 16.7 4.20 17.0 17.8 15.1 14.1 12.1 8.8 

.Iean per 
cent ether 
extract 10.45 17.40 14.60 10.45 

*In grams 



59 

e. Blood hemoglobin levels 

The hemoglobin level of each sample of blood 

collected was studied by the Newcomer method (24, p.562), 

using an acid hematin solution. The results, in terms of 

grams of hemoglobin per 100 cubic centimeters of blood, 

for the lambs slaughtered at the end of 9 weeks are 

presented in Table 22. The analysis of variance indicates 

that there was no significant difference between lots in 

blood hemoglobin level. However, the lambs on silage as 

the sole caloric source had the lowest level while those 

in lot I, receiving no aureomycin, had the highest level. 

TABLE 22 

Grams of Hemoglobin Per 100 Cubic Centimeters of Blood 
from Eight Lambs Slaughtered at End of 9 Weeks 

Lot I Lot II Lot III Lot IV 

Lamb 
number 42 48 56 35 27 54 29 64 

hemo- 

globin 
level 

Me an 
hemo- 
globin 
level 

13.89 12.77 11.41 12.91 13.05 11.71 10.52 12.28 

13.33 12.31 12.38 11.40 



TABLE 22 (continued) 

Grams of Hemoglobin Per 100 Cubic Centimeters of Blood 
from Eight Lambs Slaughtered at End of 9 Weeks 

(analysis of variance) 

Source of Variation L.F. Mean Square F 

Treatment 3 1.2435 .991 

Weight group 1 .0312 .026 

Error 3 

The individual blood hemoglobin levels for the 

29 lambs slaughtered at the end of the experiment, with 

the mean level by lots, are presented in Table 23. Here 

again the lambs on silage as the sole caloric source had 

the lowest hemoglobin level, while those which received 

no aureomycin had the highest level. 
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TABLE 23 

Grams of Hemoglobin Per loo Cubic Centimeters of Blood 
for 29 Lambs Slaughtered at End of Experiment 

Lot Lamb Hemoglobin Mean Hemo- 
Nwnber Nwnber Level globin Level 

46 12.28 
40 14.90 
57 13.33 
65 Clotted 
37 12.40 
34 11.48 12.87 

43 13.89 
31 13.75 
52 10.36 

ii 61 Clotted 
32 12.40 
44 10.81 
60 13.19 
62 11.38 12.25 

49 12.77 
28 10.36 
41 12.77 

III 39 12.91 
45 12.91 
33 13.61 
59 12.28 
63 11.59 12.40 

26 11.82 
30 12.05 

IV 58 10.36 
50 10.90 
55 12.05 
36 10.90 
47 12.17 11.46 
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f. Crude protein determination 

At the end of the experiment a crude protein 

analysis was made (using the Kjeldahl method described 

in appendix Table IV) of' the eight lean samples on which 

moisture content and ether extract determinations had 

been carried out. The results which are presented in 

Table 24 indicate very little variation between lots in 

crude protein content. 

TABLE 24 

Protein Content of Lean Samples 
(Expressed in Per Cent) 

Lot I Lot II Lot III Lot IV 

Lamb 
number 40 46 31 43 28 49 26 30 

Protein 
content 83.4 84.5 83.2 86.6 81.6 35.2 4.0 -- 

Mean 
protein 
content 84.0 84.9 83.4 34.0 
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Disc u ssi on 

The experienta1 resuits vividly show that 

weaner lambs cannot economically be fattened on grass 

silage as the soie caloric source. The extremely low 

rate of gain for the lambs on silage (.089 pounds daily 

average for 18 weeks) indicates that this feed might be 

economically fed as a main ration only to lambs; however, 

due to the high moisture content and bulkiness of silage, 

lambs cannot consume enough of this feed to meet total 

digestible nutrient requirements for fattening. Also, 

since water requires considerable energy per unit volume 

to be heated to body temperature, logically a significant 

part of the energy produced by the dry matter may be 

exhausted in increasing the temperature of the water, 

rather than in fat deposition. 

A grass silage and grain ration resulted in a 

lower rate of gin than alfalfa hay and grain, though the 

difference was not significant at the .O5 level, with the 

limited number of lambs studied. Though the results of 

one experiment cannot be accepted as conclusive, where 

the difference in rate of gain is not significant, it 

would appear that chopped alfalfa hay and grain is a more 

economical ration for fattening lambs than grass silage 
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and grain, when the cost of chopped alfalfa is the same as 

(or less than) the cost of silage, on a dry matter basis. 

Apparently aureomycin, at the low level admin- 

istered in this experiment (approximately 5 milligrams 

daily per lamb), had no affect on the growth rate of lambs 

on grain and hay. P comparison of rate of gain of lots I 

and II for the first 9 weeks, and for 18 weeks, shows 

that the lambs which received aureomycin gained at a 

higher rate than those which received no aureomycin, though 

this difference was not significant. 

It seems very unlikely that the aureomycin 

affected rate of gain in lot III, since the rate of gain 

in this lot was not significantly different from either 

lots I or II, for the first 9 weeks. The rate of gain of 

the lot III lambs was lower than that of the first two lots 

but this difference appears directly proportional to the 

slightly smaller amount of dry matter which the lambs on 

silage and grain consumed. It is entirely possible that 

the aureomycin did influence rate of gain of lambs in 

lot IV, on silage alone, however. The antibiotic could 

feasibly have had a different affect on rate of gain of 

the lot IV lambs than on lot II and III lambs, since the 

lot IV lambs consumed the antibiotic along with the 

silage which would pass directly into the ruinen, while 

the lambs in the other lots consumed the antibiotic with 
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grain, much of which might by-pass the rumen. Therefore, 

the ruinen microflora in the silage-fed lambs would be 

exposed to a higher concentration of the antibiotic at 

any given time than would the ruinen niicroflora in the 

other two lots. The silage-fed lambs would be more sub- 

ject to an influence on growth rate attributable to the 

antibiotic effect on rurnen microflora. 1ork at the North 

Dakota agricultural experiment station (23, p.250) gives 

strength to this assumption: 

Amadon, in studying the activities that 
occur within the paunch through an opening pro- 
vided for this purpose, concluded that the 
character of the food determines the course it 
follows through the digestive tract. Ground 
feed and other concentrates (being heavy) may 
pass directly into the honeycomb during the 
course of a meal and we have even observed a 
passage of ground feed occurring from the honey- 
comb to the manyplies and true stomach during 
the eating period. 

The condition which determines the route 
to be followed is that of weight, all light 
food (i.e., bulky food) entering the back part 
of the paunch while a portion of the heavy food 
passes directly into the honeycomb." 

One might also expect that the effect of the 

antibiotic on growth rate would vary depending on the 

ration the lambs were on, regardless of how the antibiotic 

was administered. This would result from a quantitative 

variation in the microbe population of the ruinen resulting 



from different rations (21, p.531): "It is probably 

true, as Baker holds, that in herbivora on a given diet 

the flora of the rumeri includes a characteristic nucleus 

and a variable population of associated species. Both may 

undergo quantitative changes with changes in diet." 

The exact rnechanisi by which aureomycin would 

affect the growth rate of ruminating animals, or of non 

rurninsnts, is not clear. At least one author (18, p.304) 

states, in effect, that an antibiotic supplement in 

ruminant rations would so upset the microbe balance as 

to have deleterious affects. This theory has not been 

born out, however, at all stations where antibiotics 

have been supplemented in ruminant rations. According 

to most workers antibiotics may influence growth rate by 

one or more of the following means: 

(i) Antibiotics have a direct "vitamin effect" 

on animals. 

(2) Antibiotics act indirectly through an effect 

on the microorganisms of the digestive tract. 

a. Toxin producing bacteria are eliminated. 

b. Competing microorganisms are eliminated. 

e. Vitamin producing microorganisms are 

favored. 

d. Beneficial changes occur in the chemistry 

of the microorganisms. 
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In order to fully evaluate the effect on rate 

of gain of aureomycin when silage alone is fed, a feeder 

lamb trial involving one group on silage alone and one 

group on silage with an aureomycin supplement should be 

carried out. However, since the experiment reported in 

this thesis showed that lambs on silage alone did not con- 

sume enough total digestible nutrients for economical 

fattening, such an experiment would be of practical value 

only to those interested in economical maintenance rations. 

Since the number of grams of hemoglobin per 100 

cubic centimeters of blood was lower in lot IV lambs, on 

silage alone, than in any of the other three lots, both 

at the end of 9 weeks and at the end of the experiment, it 

appears that silage as the sole caloric source might re- 

suit in consistently lower blood hemoglobin levels than 

any of the other rations studied. 

The different rations apparently had little 

significant effect on carcass data. It is recognized, 

however that sorne bias was unavoidably inherent in the 

manner of sampling, even though the samples were from the 

same carcass area and care was taken chat they be rep- 

resentative. Had it been feasible to cake all samples 

of equal weight, and cut at precisely the same angle, 

possibly sorne sampling error would have been avoided. 



SUMMARY AND CONCLUSIONS 

1. The average daily gain In pounds per lamb during 

an 18 week experiment, for lambs on the respective feed- 

Ing procedures was as follows: 

a. Chopped alfalfa hay and grain .347 

b. Chopped alfalfa hay and grain 

with aureomycin supplement .364 

c. Grass silage and grain with 

aureomycin supplement for first 

9 weeks and same ration without 

aureomycin for second 9 weeks .333 

d. Grass silage with aureomycin 

supplement for first 9 weeks 

and same ration without aureo- 

mycin for second 9 weeks .098 

2. Grass silage cannot economically be employed as 

the sole feed for fattening lambs. 

3. Aureomycin at the level administered in this 

experiment (5 millIgrams per lamb per day) had no signifi- 

cant effect on the rate of gain of lambs on a ration of 

chopped alfalfa hay and grain. 

4. Apparently chopped alfalfa hay and grain is a 

more economical ration for fattening weaner lambs than 

grass silage and grain, when the cost of chopped alfalfa 



hay is the sanie, or less, than the cost of grass silage, 

on the basis of total dry matter. 

. Analysis of carcass and blood samples from 

lambs on experiment for the first 9 weeks showed no sig- 

nificant difference between lots in separable fat and 

lean, moisture content of lean, ether extract of fat, 

ether extract of lean, dressing per cent, and blood 

hemoglobin level. 

6. Analysis of carcass samples from lambs on 

experiment for the first 9 weeks showed that the moisture 

content of fat samples from lambs receiving silage was 

significantly higher than moisture content of fat samples 

from lambs receiving hay. 
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TABLE I 

The Distribution by Lot of Lambs at the Start 
of the Test with Initial Weight in Pounds 

Lot Lamb 
Number Number Weight 

37 68 
40 73 

57 76 

53 73 
65 73 
38 76 
46 84 
48 88 
42 91 
34 61 

44 77 
60 71 
62 69 
32 76 

II 61 77 
31 81 
43 85 

52 78 

35 86 
56 96 

59 67 
63 63 

33 72 
41 80 

III 45 75 
39 78 
28 82 
49 86 
54 38 
27 91 



TABLE I (continued) 

The Distribution by Lot of Lambs at the Start 
of the Test with Initial Weight in Pounds 

Lot Lamb 
Number Number Weight 

47 67 
36 71 
55 76 

51 73 
IV 50 80 

58 82 
30 83 
26 87 
64 92 
29 92 
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TABLE II 

Individual Weights, Carcass Grades, and Dressing Per Cents 
of 29 Lambs Slaughtered at End of Experiment 

Live Co id 
Lot Lamb Carcass eight Weight Dressing 

Number Number Grade (Pounds) (Pounds) Per Cent 

46 Prime 139 67.50 48.6 
40 Prime 138 64,00 46.4 
57 Prime 111 51.25 46.2 
65 Prime 112 54,00 48.2 
37 Prime 102 50.75 49.8 
34 Prime 102 47.50 46.6 

43 Prime 146 72.00 49.3 
31 Choice 130 61.25 47.1 
52 Choice 126 59.7 47.4 

II 61 Prime 111 54.2 48.9 
32 Prime 128 66.00 51.6 
44 Choice 111 54.50 49.1 
60 Prime 129 60.50 46.9 
62 Choice 96 44.00 45.8 

49 Choice 131 62.50 47.7 
28 Choice 106 47.25 44.6 
41 Prime 122 62.25 51.0 

III 39 Prime 124 60.50 48.8 
45 Prime 108 49.50 45.9 
33 Prime 126 55.75 44.2 
59 Choice 118 56.50 47.9 
63 Choice 104 44.75 43.0 

26 Choice 110 47.25 43.0 
30 Choice 86 39.25 45.7 
58 Good 87 40.00 46.0 

IV 50 Good 96 42.25 44.0 
55 Choice 92 38.75 42.1 
36 Choice 83 34.00 41.0 
47 Good 81 36.75 45.4 



TABLE III 

Veterinary Diagnostic Report 

Diagnos tic ian 
L. R. Vawter, 
Department of 

Lamb 38, lot I, died November 7, 1952. 

Ve t e rin a r i a n 
Veterinary Medicine 

"Examination of this lamb revealed old chronic 
pneumonia with adhesions to the thoracic wall and pencar- 
dial sac. According to Mr. Hardie this lamb had been 
recently started on a rather high level of grain mixture. 
There was no indication of entero-toxemia in this instance 
and we assume that death was due to the chronic lesions of 
infection found in the thoracic cavity." 

Lamb 53, lot I, died January 3, 1953. 

"Postmortem examination of this lamb did not 
reveal any indication of any infectious processes but 
did show what we interpret to be an anatomical defect 
in the second and third stomachs. These were rudimentary 
and poorly developed and had probably been mainly non- 
functional. The fourth stomach was enlarged about 4 or 

5 times normal size and packed with unmasticated food 
material consisting of hay and whole grain. This finding 
may account for the very poor condition of this Individual." 



TABLE IV 

Crude Protein Deterinination---Kjeldahl Method 

Reference: 

Association of Official Agricultural Chemists: 
IIethods of Analysis, C. F. Consolasio, R. E. Johnson, 
E. Marek; Metabolic Methods. 

Principle: 

Samples are digested with a sulfate catalyst plus 
sulfuric acid and converted to ammonium sulfate. The 
ammonia is liberated by the addition of alkali, distilled 
into a boric acid solution and titrated directly with 
standard acid. 

Procedure: 

1. Weigh 2.00 grams sample of material to be 
analyzed and place in a Kjeldahl flask. 

2. Add one level teaspoonful of Kjeldahl catalyst 
to each flask. 

3. Add 25 milliliters of concentrated sulfuric 
acid to each flask and digest on lower shelf 
of apparatus until liquid is a clear greenish 
color; make sure both fans are turned on. 

4. After digestion is complete, leave flasks on 
rack with fans on until fumes cease to be 
given off and flasks are nearly room tempera- 
ture. Remove flasks to wire rack and dilute 
contents of each with about 400 milliliters 
of tap water. 

5. To clean 400 milliliter Er 
wide mouth bottles, add 50 
saturated boric acid. Set 
the distillation shelf and 
delivery tubes reach below 
liquid in each case. 

Lenmeyer flasks or 
milliliters of 
these flasks up on 
ensure that the 
the surface of the 



TABLE IV (continued) 

Crude Protein Determination---Kjeldahl Method 

6. To cooled flask add 75 milliliters of concentrated 
sodium hydroxide. 

7. Piace in each Kjeidahi flask one or two lumps 
of mossy zinc and one porcelain boiling chip. 

8. Distill at moderate heat until at least 150 
milliliters have passed over. 

9. Add three drops Kjeldahl mixed indicator to each 
receiving flask and titrate to clear or pink end 
point with 0.2284N sulfuric acid. Be sure to 
titrate all samples and blanks to same end point. 

Blank: 

Digest one level spoonful catalyst, 25 milliliters 
plus 1.2 piece filter paper, distill and titrate as above. 

Calculation: 

Per cent crude protein equal milliliters sulfuric 
acid required by sample minus milliliters sulfuric acid 
required by blank. 

Formula: 

ml x 0.2284 x 100 x 6.25 - per cent crude protein 
gram sample 



Lamb 46, lot I Lamb 43, lot II 

Lamb 49, lot III Lamb 26, lot IV 

FIGUBE I 

The Heaviest Lamb in Each Lot at End of Experiment 
(on Scales) 



FIGUBE II 
The Two Heaviest Lambs In Ech Lot at End 

of Experiment (behind Grid) 

Lambs 46 and 34, Lot I Lambs 43 an 31, lot II 

Lambs 49 and 28, lot III Lambs 26 and 30, lot IV 


