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Value of Antibiotics 
In Swine Rations! 

J. F. LAsLEY, 1. F. TRIBBLE, A. G. H OGAN2 

I NTROD UCTION 
The terms "antibiotic" and "wonder drug" arc now familiar to almost 

every man, woman and child. Antibiotics are chemical substances produced 
by microorganisms that have the ability to inhibit the growth, and even to 
destroy other microorganisms, an ability that students of medicine have 
applied in the treatment of numerous diseases. 

According to Baron (20), more than l~O substances are listed as anti
biotics, although only a few of them fulfill the requirements necessary to 
make them suitable for the treatment of diseas(:s of man and animals. Most 
of the antibiotics were found originally in the soil where they were produced 
in small quantities by microorganisms. A few are produced now by chemical 
means. The application of antibiotics to disease control has led to their pro
duction by fermentation methods. The yields of antibiotics have been great· 
Iy increased by the development of more productive strains of microorgan· 
isms and certain frecursors in the media. 

D iscovery 0 vitamin B12 and the fact that i t was at least a portion of 
the "animal protein factor" led to many feeding trials with swine and poul· 
cry. Vitamin Bu was found to be produced in large quantities by microor
g-anisms in the commercial production of ceruin antibiotics. T he residues 
of antibiotic fermentations were given the name of APF supplements be
cause they contained certain nutrients which were found in ammal proteins 
bur not in proteins from a vegetable source. The widespread use of APF 
supplements in feeding trials with swine and poultry gave varied responses 
in rate and economy of gains, even though vitamin B I2 was included in the 
ration. It was suspected and soon confirmed (Scokstad and Jukes) (21) that 
the small amounts of antibiotics present in the residues were responsible 
in many cases forJrowth response beyond that obtained from vitamin 8 12 , 

This discovery Ie to numerous feeding tdals at experiment stations to test 
the value of antibiotics in rations of farm animals. 

Discovery of the beneficial effectS o f antibiotics led to considerable 
interest in their practica.l use by swine producers. The experimentS reported 
here were designed to help answer the following questions about antibiotics: 
(1) Do antibiotics acrually increase the rate and economy of gains of swine 
and if so are some more effective than others? (2) Does the type or kind 
of ration have an influence on the rate and economy of gains when antibio-
tics are fed to weanling pigs? (3) Are antibiotics effective when added to 

'These invescig:tdons were supporced in pur by research grants from Ledetle lab
oratories Division, American CyaOlmid Co., New York, N . Y.,:&IId Merck and Co., Inc., 
N.J. 

""!be aurhors gratefully acknowledge the counsel of Dr. William H. Pl:&llder in rhe 
p~paration of che manuscript :&lid the assistance of prof. L. A. Weaver on the experi
ments. 



4 MIssOURI AGRlCULTURAL ExPERIMENT STATION 

ntions fur growing.-fattening pigs on pasture? Other questions of interest 
reguding antibiotics have been investigated in these feeding tri21s and will 
be discussed. 

This publication is a summll7 of many feeding trials conducted :1t the 
University of Missouri Agricultunu Experiment St2tion. Some have ~en 
reported previously in Livestock Feroers' Day Progress Reports during the 
period from 1950 to 1952. 

PREVIOUS WORK 
Literature daling with feeding antibiotics to swine has grown consid· 

erably in the last twO years. Studies bn(: been conducted under varying 
conditions and with different classes and ages of swine. Only those which 
deal with the subjects investig:lted in the feeding trials reported in this pub
lication will be reviewed. 

Value of Antibiotics for We.uiling Pigs in Dry Lot 

Most of the studies to determine the value of antibiotics for swine have 
been conducted with weanling pigs in dry lot. The rations fed contained 
plant proteins or a combination from a plant and an animal source. For this 
reason, a number of experiments have been summarized in Table 1, show
ing the response of weanling pigs to different antibiotics when the basal 
rations conwned proteins frOm these twO sources. In reviewing the litera
ture to obtain tbe data summarized in this table, an attempt was made to 
include only tbose results from feeding trials with pigs that remained nor
maI, and healthy from we-aning to rru.r"ket weight, and from those in which 
the level of antibiotic in the Notions W2S at leur 5 mg. per pound. However, 
it was difficult at times to determine if the pij!;s actually were healthy as 
some reference was made to the fact that scours occurred in the lots of pigs 
which were fed the basal rations with out the lUltibiotics. 

The data summarized in Table 1, show dearly that the antibiotics wen: 
effective in most uials, with an average increase in all 4B of the experiments 
of about 17 percent in daily gains, 11.5 percent in daily feed. consumption 
and a saving of 3.9 percent in the amount of feed required per unit of gWl, 
compared to pigs on the basal rations. 

In these experiments there W:1S little difference among aureomycin, 
terramycin, procaine penicillin and streptomycin in ability to increase the 
average daily gains and feed consumption of the pigs. There was no clear
CUt evidence that anyone of the antibiotics tested~ superior to the others 
in increasing the efficiency of feed utilization. 

The data indicate that the antibiotics were slightly more effective when 
added to an all-plant pro tein ntion than when they were added to one con
taining proteins from both a plant and an animal SOULee. The difference 
was slight and may have been due to chance vuiation rather than to an aCtU
al difference in response, al though Bowland, Beacom and McElroy (14) ob
served that the response of weanling pigs to the antibiotic, aureomycin, was 
somewhat grater on an all-vegeuble protein ration than on one which con
tained protein from both an animal and a plant source. 



TABLE 1 -- THE RESPONSE TO VARIOUS ANTlB: WEANLING PIGS FED DIFFERENT TYPES OF RATIONS 

'" Plant and animal I' Aureomycin 11oi.5 113.0 97.6 2,8,7,10,14,16. ~ • Weighted average 118.4 114.8 96.5 > .. All plant , Terramycin 116.6 112.0 100. 1 I, 6. n 
Plant and animal • Terramyc in 117.2 113.0 96.6 2, 5, 8, 16. = 
Weighted average 117.1 112.6 97.5 • '" All plant 3 Proc. penlcUUn 118.4 105.4 9U 4, 13, 17. 0 

~ Plant and animal , Prot. penlcUUn 116.1 10'1.6 95.7 2, 4. • Weighted average 117.5 106.3 94.7 :j 
AU plant • streptomyc in 11 6.1 106.9 94.8 9, 12 , 13, 15, 17. Z 
Plant and animal 1 streptomyc in 122.7 112.9 91.6 13. ~ 

~ 
Weighted. average 116.8 1O'J .6 94.5 ~ 

All plant 0 Bacitracin 
Plant and animal , Bacitracin 97.5 97.0 97,4 •• 
All plant 25 All antibiotics 119,4 111.7 95.4 All 
Plant and animal " All antibiotics 114.2 11 1.1 96.9 All 
Weighted average 116.9 111.5 96. 1 

tAn attempt was made to confine the data In this table to elq)erlments In which norma!, healthy plgs were fed at 
least 5 mg. of ;l.nttblotlc per pound of ration and w.ere fed to ;I. final mil1'ket weight near 200 pounds. 

~ 
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Response of Weanling Pigs to Different 
Levels of Antibiotics 

Although only smaU amounts of antibiotics are necessary in the ration 
to be effective, a level of close to :5 mg. per pound of total ration, or 20 to 
25 mg. per pound of protein supplement, seems co give an optimum!C
sponse from normal, healthy pigs. Higher levels than this may be necessary 
to obtain a maximum response when pigs are infected with certain types 
of pathogenic organisms. 

A number of studies have been reported on the optimum level of ami· 
biotics to include in rations for weanling pigs. Carpenter (22) found that 
5 mg. of aureomycin hydrochloride per pound of ration gave faster and more 
economical gains than a basal ration COntaining only vitamin Bu, hut a level 
of15 mg. of the antibiotic per 'pound of total ration was more effective than 
the 5 mg. level. The pigs used 10 his experiments were unthrifcy and suffer
ed from an enteritis-type of diarrhea soon after weaning. 

In an experiment with suckling pigs, Hanson and Ferrin (23) found 
that a level of 5 mg. of procaine penicillin in a pig starter was as effective 
as levels of 10 mg. and 20 mg. per pound of ration. They also reported that 
procaine penicilfin at a level of 2.5 mg. per pound of ration had no signifi
cant effect on feed consumption. 

Perry, et al. (8) conducted two different experiments with weanling 
pigs in dry lot shortly after weaning to a market weight near 200 pounds 
to determine the optimum level of antibiotics to include in the ration. They 
reported that a mmimum level of 5 mg. of terramycin or aureomycin per 
pound of tOtal ration was necessary to produce a growth response. Briggs, et 
aI. (4) earlier had reponed a similar minimum level for penicillin, but they 
were unable co obtam a growth response with bacitracin with levels of2.5; 
5.0; or 7.5 mg. of that antibiotic per pound of total ration. 

Speer, et al. (24) studied the effects of 1,2, 10 and 20 mg. of procaine 
penicillin G when added to each pound of an all-plant basal ration for pigs 
fed in dry lot from weaning to about 180 pounds. The pigs which receivo:!. 
the 2 mg. level of pencillin made a significantly faster $?-in (P ~ .05) than 
pigs which received the basal ration without the antibiotic, but this was 
slightly below the gains made by the pigs which received the 10 and 20 mg. 
level of the antibiotic. The pigs receiving penicillin required 17 pounds less 
feed per 100 pounds of gain than those which did not have access to the 
antibiotic. A characteristic enteritis was controlled by the inclusion of 2 mg. 
or more of penicillin per pound of the basal ration. 

Catron, et aI. (25) added 5, 10, 20 and 40 mg. of aureomycin to rations 
for weanling pigs in dry JOt. All levels of the antibiotic significantly in
creased the nl.te and effiCiency of gain of the pigs. The 5 and 10 mg. levels 
increased the gains by 0.16 pounds per day and saved 19 pounds of feed per 
100 pounds ot gain. The 20 and 40 mg. levels increased the average d:tily 
gains by 0.24 pounds and decreased the feed requirements per 100 pounds of 
gain by 27 pounds. 

• 



• 

• 

RESEARCH BULLETIN )43 7 

Terrill, Nesheim and Krider (1) studied the effects of adding 10,20 
and 40 mg. of Streptomycin per pound of an all plant ration for growing
fattening pigs in dry lot. The pigs receiving the 10 mg. kveJ of streptomy· 
cin gained 11 percent nster (P = .Q5) and those receiving the 40 mg. level 
gained 19 percent (P ~ .01) (aster than pigs receiving the basal ration. 

Since mOSt growing.fattening pigs on the fum are self fed corn and a 
protein supplement free choice ana are allowed to balance their own ration, 
a question has arisen on the amount of the antibiotks that should be in· 
cluded. Beeson and Conrad (26) made a study of this problem and (ound 
thac a level of 2) mg. of aureomycin per pound of protein supplement pro
duced a maximum growth response for growing.faneningrigs. Vestal (18) 
previously had reponed good results by adding ) 1 mg. 0 aureomycin per 
pound of supplement for pigs fed corn and protein supplement free choice 
on good alfalfa pasture. 

Response of Weanling Pigs on Pasture to Antibiotics 
In spite of the faCt that most pigs are fed on the ground and frequently 

on pasture, very few experiments have been conducted to teS{ the effectS 
of antibiotics when added to the rations of weanling pigs under these con· 
ditions. Vestal (18) fed three lotS of 20 pigs each from a weight of)5 
pounds to a market weight of about 225 pounds on good alfa.lfa pasture. 
The addition of an antibiotic supplement containing aureomycin to a com
soybean meal ration resulted in a 14 percent increase in race of gain, a 9 per
cent increase in the daily feed consumption and a saving of 4 percent o(the 
feed required per unit of gain. In fact, the corn·soybean meal radon con· 
taining the aureomycin proved to be superior to a corn-Purdue supplement 
) ration in this experiment. The Purdue supplement) had proven outstand· 
ing in previous experiments. In a second experiment in which the pigs were 
fed on oats and rape pasrure, a similar increase was obtained with the addi· 
tion of aureomycin co a com·soybean meal racion. These results were com· 
parable to those obtained when pigs were fed in dry lot. 

Hanson, Ferrin and Aunan (19) also investigated the value of the anti· 
biotic, aureomycin, when added to the ration of weanling pigs fed on ex· 
celle.flt alfalfa-brome pasture. They found that the antibiotic supplement 
increased the daily feed consumption and the nte of gain, but 1t did not 
bring about an apprecia.ble reduction in the feed required per unit of gain. 

Lepley, Catron and Culbertson ( 10) also found chat the addition of 
dried whole aureomycin mash to a ration for weanling pigs increased aver
age da.ily gains significanc1y in both dry lot and on pasture. Aureomycin also 
increased the daily feed consumption and decreased the amount of feed re
quired per 100 pounds of gain under these conditions. 

Mixtures of Antibiotics for Weanling Pigs 
Since different antibiotics have been reported to have an effect on dif· 

ferent types of organisms, there is a possibility that the addition of mixtur~ 
of certain antibiotics to rations for growing-fattening pigs may be more 
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effective than the addition of one alone. This rrOblem has bero investigated 
by a few workers. The feeding of a mixture 0 nve parts of bacitracin to one 
pare of penicillin at levels of.5 or 7.5 mg. per pound of total ration was io
dfective in stimulating $rowth rate in experiments conducted by Perry, eJ ai. 
(8). In the same expenmenc bacitracin at 2.5, .5.0 and 7.5 mg. per pound of 
ration failed to increase the rate of gain. 

Bridges, Dyer and Burkhart (17) studied the effectS of adding strepto
mycin and penicil1in alone and in combination to a corn-cottonseed meal 
ration for weanling pigs. The combination did not produce faster or more 
efficient gains than either antibiotic fed alone. However, the rations COntain
ing the antibiotics, whether individually or in combination, were superior to 
the basal ration. These workers reported that the combination of the twO 
antibiotics had an adverse effect on the pigs during the first three weeks of 
the teSt and 3 pigs had to be removed from the expo-iment at that time. 

Feeding three different antibiotics in weekly rotation was less effective 
than feeding a single effective antibiotic in a study conducted by Becker, 
et ai. (37) . They also found chat a combination of antibiotics, including 
ternmycin, procaine penicillin, baccracin, and in some cases streptomycin, 
increased daily gains more than terramycin alone when fed at levels of 15 
to 16 mg. per pound of ration. Evidence also was obtained in these studies 
which indlCated that streptomycin and ptocaine penicillin were important 
in co~t~ibuting to t~e increased growth activity of an antibiotic mixture 
conrammg terramycm. 

Response of Growing-Fattening Pigs of Different 
Weights to Antibiotics 

Most workers agree that antibiotics have their greatest effect on growth 
rate early in the growing and fattening I?eriod, afthough it has not been 
proved that the weight and age of the ammal involved is more important 
than the length of time the antibiotic is fed. Data from various sources on 
this subject are summarized in Table 2. A study of these data shows that 

TABLE 2 •• THE RESPONSE OF OROW"mO ~~~~~~r~~~~~_ 

the response of growing-fattening pigs to the antibiotics, bacitracin, aureo
mycin and penicillin, was the greatest from the period from weaning to 
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about 100 to 125 pounds. Apparently the effect on growth rate was less in 
the latter pm of tbe growing-f2ttening period. 

/\. further study of these data also shows that the amount of feed oten 
per day by pigs under 125 pounds exceeded that of pigs on the h2Sa.1 ration 
by 11 percent. However, in cluee out of five of these feeding tri2.ls, the daily 
feed consumption of the pigs between 100 and 125 pounds and market 
weight fell below that of tbe pigs on the control when the antibiotics were 
continued in the rations, and averaged 2.7 percent less when 2.11 tri2.ls were 
considered. 

The efficiency of feed utilintion did not seem to be reduced from the 
period of l 00 to 125 pounds to muket weight as was the case with rate of 
gain and daily feed consumption. In fact, the efficiency of gains of pigs re
ceiving antibiotics during this period averaged 6.2 percent Wove that of the 
pigs receiving the basal, compared to 3.9 percent for the period from wean
ing to 100 to 125 pounds. 

Vestal (3) designed an experiment to belp answer tbe question of 
whether it is necessary to feed the antibiotic supplement until pigs reach 
market weight in order to obtain tbe full benefit of the stimulated gain, or 
whether the stimulation resulting fro m feeding the supplement during early 
growth ~ies over into the fattening stage orche pig's development. Three 
lots of 12 pigs each with an avenge weight of 58 pounds were used in this 
experiment. One lot of pigs was fed the basal ration ; a second the basal ra
tion plus a Bu -aureomycin supplement until the pigs weighed 125 pounds. 
A thlCd group received the antibiotic supplement until they reached market 
weight. Removing the antibiotic supplement from the ration when the pigs 
weighed 125 I;'Ounds resulted in a slowing down in the rate of g:ain one week 
after antibiotic feeding was discontinued. Seven wec:ks after the antibiotic 
was removed from the ration, mis lot of pigs weighed 24 pounds per hC2d 
less man tbe pigs that were fed the antibiotic throughout the growing-fat
(ening period. Although pigs that were fed antibiotics until they weighed 
125 pounds had made more rapid gains than pigs on the basal ration, they 
mace: slightly slower gains after the antibiotic was removed. 

Hanson, tt al. (2) made a similar study and found that withdrawal of 
the antibiotics when the pigs reached 125 pounds in weight had only a tem
porary effect on the growth rate of me pigs. The withdJiwal did not reduce 
feed consumption for the fattening periOd as a whole, even though the anti
biotics were the most effective during early stages of growth. 

Value of Antibiotics for UDthrifty Pigs 
Although the mode of action of antibiotics is nor definitely imown, 

it is J:?robable that one way in which they are effective is in the control of 
certain kinds of bacteria localized in the digestive tract and which are re
sponsible for scours in pigs. Many reportS in the literature bave indicated 
tbat antibiotics were effective in controlling certain types of scours. A sum
mary of reportS in which antibiotics were fed to unthrifty pigs is made in 
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Table 3. These data show ~ :average of96.2 percent increase over the=: con
tIol in rate of gain when the antibiotics were led and an avenge incre2se of 
22.9 percent in dficiency of gains. Compared co the figures shown in Table 
1, for normal healthy pigs, these are tremendous increases in the rate and 
economy of gains. However, it should be pointed out chat the gains of the 
pigs on the basal rations were far below normal. 

TABLE 3 -- THE 

Kind of 
antibiotic I{aln !l:alo References 

Aureomycin 203.1 79.4 28 
Aureomycin 183.6 78. 'I 28 
Aureomycin 315.4 62 . 'I 28 
Aureomycin 214.8 75.6 28 
Aureomycin 121.0 86.9 29 
Aureomyc in 150.9 85.8 1. 
Aureomycin 186. 3 79.7 14 
Aureomycin 160.9 86.1 22 
Aureomycin 83 .3 22 
AureomyCin 69.0 22 

Effect of Antibiotics on Carcass Quality of Swine 
Whether or not antibiotics :dfect the quality of the carC:l.ss when fed 

to growing-f.mening pigs has received considerable attention in the past few 
months. Vestal (18) studied the effect of antibiotics on the carcass quality 
of market hogs and found that those fed the mtibioric had an average back 
fat thickness of2.27 inches, compared to 2.09 inches for pigs fed the basal 
ration. The pigs which received the mtibiodc made an average d:illy gWt 
of 2.04 pounds from shortly mer weaning to a market weight of204 
pounds, compared with 1.79 pounds for the pigs fed. the basal mion. 

In a second experiment, Vestal (6) repone<!. that terramycin increased 
the rate of gains of swine and also increased the average backf.lt thickness 
of the pi~s to which it was fed. Three lots of pigs were used in his experi
ments With 13 pigs in each lot. One lot was fed the basal ration, a second 
lot was ted the ba52l ration plus terramycin to 12~ pounds and a tbird, the 
basal ration plus terramycin to 230 pounds. The average b:i.ckht thickness 
of the pigs was 1.78, l.8land 1.96 inches, respectively, and apparently was 
correlated with the rate of gain made during the period from weaning to 
market weight. 

Bowland, Beacom and McElroy (14) reporeed a reduction in carcass 
quality when bacon type pigs were fed aureomycin throughout the grow
ing-fattening period. ffowever, Terrill, et ai. (26), on adding different levels 
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of srreptomycin to a soybe:tn oil me:al ration for growing-fa.ttening pigs, 
found an increase in rate of gain but no significant effect on backfat thiCk
ness or oth~ physical arcass measutements. 

Fairly large increases in the rate of gain during the latter part of the 
growing-fa.ttening period might be responsible for increased backfu thick
ness in the market hogs. If this is true, it can be explained by the fact that 
increases in wei~ht during this period are due largely to increases in the 
storage of fatty tissue. On the other hand, increases in the rate of gain ~Iy 
in the growing-&ttening period might not have an effect on carcass quality, 
especially if the antibiotic effect on growth rate declines in the lut~ stages 
of growth. This might explain differences in antibiotic effects on carcass 
quality. 

V:alue of Antibiotics in Ratio ns for Suckling Pigs 
Carpenter (30) fed a creep ration containing 1 percent of an aureomy

cin surplem~t co suckling pigs and included 0.' percent of the same supple
m~t 111 the ration of the sows. By feroing [he antibiotic in this mann~, the 
,6-day weaning weight of the pigs was increased an average of 11 pounds. 
Carpenter was of the opinion that at the level fed, the antibiotic was not 
transferred from the sow to the pigs through the milk, but was obtained 
by the pigs in effective dosages from the creep ration. 

A similar study was made by Hanson and Ferrin (23) with 43 litters 
of pigs to determine the v:alue of procaine penicillin as a supplement to a 
simple pig st:2.n~. Addition of this ancibionc at a level of" 10 and 20 m$. 
per pouna of pi$ $W1er increased feed consumption of the pigs and theIC 
rate of gain. nllS antibiotic did not eliminate scours, but it did markedly 
reduce the incidence of this condition. Procaine penicillin at a level of 2.' 
mg. per pound of ration did not show a significant effect on feed consump
tion or rate of gains. 

Tenill, 1/ al. (3') added 60 mg. of t~ramycin per pound of pig supple
ment and l' mg. of the antibiotic per pound of a pig starter C2d on without 
2.n increase in daily $ains of the suckling pigs. The reason the pigs did not 
respond to the antibIotic feeding was nOt dear, unless it was due to the fa.cc 
that the pigs were healthy and received a well-balanaced ration on good, 
clean, rye pastul'e. Howev~, the authors were of the opinion that antibio
tics should be included at recommended levels in creep rations because of 
the possible benefits in disease control, prevention of scouring, increase in 
appetite and improved general performance of the suckling pigs. 

Effect of Antibiotics on Protein Requirements 
of Growing-Fattening Pigs 

Since the discovery of the growth-stimulating effect of some antibiotics 
on growing-fattening pigs, a few have been re{'Orted to possess a sparin$ 
effect on protein in the ration; i. e., a low protem ration including an anti
biotic often gave as good results as a higher protein ration without the anci-
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biotic. Burnside, et at. (38) fed high, intcrmedi:ltc and low protein rations to 
pigs with and without aureomycin. Aureomycin improved all of the I1ltions. 
The onc containing the intermediate level of protem with aureomycin was 
equal to the high protein ration without the ancibiocic. However, when 
aureomycin was omitted from :111 of the rations, the one containing the 
higher level of protein was superior to those containing less protein. Cat
ron, et al. (39) also reported that aureomycin had a sparing effect on pro
tein requirements of growing-fattening pigs, when rations containing 14 
to 20 percent crude protein were compared. 

Hoefer, et at. (40) made a simil:ar study with terramycin fed with dif· 
ferent levels of protein. Terramycin at a level of 5 mg. per pound of total 
ration had a highly significant effect on rate of gain. It also improved the 
efficiency of gains, but ic did not seem to affecc the requirements of the pigs 
for protein. Pigs which received the 15 percent protein ration (reduced to 
12 percent at 100 pounds) did just as wdl as pigs which received an 18 per
cent protein ration (reduced to D ~rcent at 100 pounds). These worKers 
suggested that our present standards for protein for pigs may be hi$her than 
they need to be when rations include adequate amounts of B vitamtns. High 
levels of B vitamins in a protein supplement seem to increase the efficiency 
of protein utilization. 

Effects of Antibiotics in Rations of Brood Sows During 
Gestation and Lactation 

Results obtained at the Purdue Agricultural Experiment Station by 
Vestal (31), in which spring gilts were fed a Bl2-aureomycin supplement 
from the time they weighed 50 pounds until their first liners were farrowed 
the following spring, were nOt beneficial. In fact, gilts fed the antibiotic 
supplement produced smaUer litters of lighter weight pigs than chose which 
were fed the same racion without the antibiotic. Pigs from the sows receiv
ing the antibiotic were weaker at birth and a larger percentage of them died 
during the first three days after birth. 

Vestal (32) conducted a similar experiment with maron: sows. In this 
experiment there was no apparent benefit from feeding the antibiotic to 
bred sows. Vestal, et al. (33) conducted a third experiment with gilts, using 
20 grams of aureomycin per ton of tOtal ration. Gilts fed this level of the 
antibiotic during gestation farrowed more and heavier pigs than those on 
the basal ration, but the death rate of the pigs was higher during the first 
three days after farrowing. In one group of gilts in which the aureomycin 
was continued at the same level for sows and their litters through lactation, 
as compared to sows and litters on the basal ration and where aureomycin 
was removed one week after farrowing, the pigs were slightly heavier and 
a higher percentage of the pigs were rated strons at eight weeks. The 
authors commente<l that the higher levd of antihionc apparently was neces
sary for a response from the pigs. 
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Carpenter (30) found that feeding an APF supplement conulning 
aureomycin for a period of 49 to 90 days prior to parturition did not affect 
litter size or size and livability of newly born pigs. H owever, the 56 day 
weaning weight of the pigs was increased by an average of 11 pounds by 
feeding the sows a diet containing 0.5 percent of the supplement and pro. 
viding a CIeep diet for the pigs that contained 1 percent of the supplement. 
He was of the opinion that the growth stimulation was not due to any sub
stance transferred to the pigs through the milk, but could be attributed en
tirely to the aureomycin present in the APF supplement included in the 
creep diet. This was demonstr2ted when a similar growth stimulation was 
obtained by feeding a crec=p diet containing pure aureomycin. 

MATERJALS AND METHODS 
A total of 536 weanling pigs were used in feeding trials to test the value . 

of adding certain antibiotics to rations fed under various conditions. The 
pigs were mostly of Hampshire x Duroc breeding, although a few were 
purebred Durocs, Chester White, and Landrace x Pol:lnd crossbred pigs. In 
each experiment the pigs were divided into different lotS according to orec=d, 
sex, size and thriftiness. Although some pigs a.('peue<i healthier dun others, 
all of them were thrifty when p1aced on expenment except those in the ex
periment described in detail under lWuJIJ. When the pigs were fed in dry 
lot, they were confined to pens with concrete floors; containing 7 to 10 pigs 
per lot. The pigs thac were fed on pasture were confined to lh-acre plots 
supplied with shades or hog houses for shelter. 

In every experiment, the pigs were fed a complete ration that W2S thor
oughly mixed to blend ingreaients as evenly as possible. As the composi
tion of the basal tations varied somewhat from one experiment to another 
and different levels of the antibiotics were added to the racion in the dif
ferent experiments. the rations are described in detail in Tables 4, 5, 6, 7 and 
8. 

All of the rations were full fed to the pigs from the beginning to the 
end of the experiment. Usually the rations were supplied in a self feeder, 
although in one experiment the pigs were hand fed all they would eat, twice 
daily, in metal troughs. The pigs were watered in troughs twice daily. ex
cept in the summer when the weather was bot. At th2[ time they were 
watered three times daily, AlthoukJ:h the methods of feeding and man2ge
ment varied somewhat between different feeding trials, they were held' as 
conSt2nt as possible within the same experiments. 

Individual weights of the pigs were taken at weekly intervals in most 
experiments. In a few cases two-week weighcs were recorded. 

The data for rate of gain were analyzed by analysis of variance and co
variance, according to Snedecor (41), with correaions being made for initial 
weight in each experiment. -



14 
M

rs
s

o
U

R
l A

G
R

IC
U

L
T

U
R

A
L E

X
P

B
R

L
M

lIN
T

 S
T

A
T

IO
N

 

o
.
 

.= 

o • 
.. 0 

•• 
"
;0

 

• • -• • • • • • • • • -• 

°5C5C2 
~
 ..... 
•
•
 

~
S
5
C
 

-- ••
 

~
5
C
:
U
 

......... 
•
•
 

••• 
. _-••

 

~
5
C
S
 

-- ••
 

:::JS
R

 
...... 
•
•
 

• • • • • • 

• • • " § -

• • 

• • 

• • -• i ; 



REsEARCH BULLETIN 543 

TABLE 5 • • ANTIBIOTIC 

Ground yellOjll' COrn 
Tl.nkage (Iba.) 
Trace minerals" • • • • • • 
Cod liver 011 (lbs.) , .. , .. , .. 0.0 , .. , .. 
B--Comple:r; Vitamins 

Riboflavin (mg. ) '" '" '" no '" '" Paotothen1c acid (mg.) 1250 1250 1250 1250 1250 1250 
Nicotinic acid (mg.) 1850 1850 1850 1850 1850 1850 
Vitamin B12 (meg.) '50 '5O '50 '50 '50 '" AI1t1b1otie. 
Penicillin (mg.) 100 '" Aureomycm (~.) '5O '" · Conslate<! of iron sullate 400 gms., copper eullate 15 gms., CObalt chloride 

30 gms., lnanianese sulfate 300 gms. and potasslu.m iodide 30 gms. 

TABLE 6.- PIGS IN ANTIBIOTIC 

. , .. , .. 
'30 '30 '50 '50 

100 .. , 
.00 '5O 

.00 
0.5 O.S 0.0 ••• 

1S 



-~ 

:<: 

TABLE'l -- RATIONS USED IN EXPERIMENTS DESIGNED TO STUDY THE EFFECTS OF ANTIBIOTICS ON TIlE ~ 
PROTEIN REQUffiEMENTS OF WEANLING PIGS IN DRY LOT ~ 

Number 01 ratIOn nil 420 421 422 16 11 18 19 20 21 
,Uow corn (lbe. ) 75.0 75,0 aD." 89." 75.0 75.0 75.0 89 . ~ on. "". 

i 
~ 

i 
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TABLE 8 -- THE COKPOSITlON OF MINERAL MIXTURES USED IN 
ANTIBIOTIC EXPERlMENTS 

Jl1Deral mlxtu,u number 2 o:Ii 

17 

1Jall..----------- -------------------------_____ ------- 50 lin. Steamed bone meal-------___ _________________________ 100 lb8. 

Ortlund Llmeston.e -----------------------________ _____ 50 lb,. Ferroll& aWlate ___________________ ___________________ 400 gm .. 

Copper aulfate------------------------- --------. _______ 15 gm .. 
Cobalt chloride ___ • ______ __ •• _____ • ___ • ___ ____ __ • __ • __ 30 gmB. 

Manganese aWlate ------------------------------ ----- 300 gmB. Potalilium lodtde - --- ----_______________________ _____ 30 gml. 
Mineral ml.l1l11"e number 203 

Salt ------------ - - ------- --------- ------- --------- -- 501bl. 
Steamed bone meal·-----·---------------------------- 100 lba. 
Orouad Ume.wne - --- - ---- - - ------ ---- - - -----------. __ 50 lba. 

RESULTS 
Four different antibiotics, aur<=omycin, procaine: penicillin, chloromy. 

c<=tin and streptomycin, were f<=d to weanling pigs in ch<=Se fe<=d.ing trials. 
Some of the antibiotics were added co noons fed co pigs in dry lot wheras 
oth<=rs w<=t<= added to rations fed to pigs both in dry lot :md under pasture 
conditions. Aureomycin and proain<= penicillin wa<= tested by adding chem 
co twO types of rations, one of which contained soybean meal, and the: ocher 
only, tankage :1.$ a protein suppl<=menc. Results obtained with the differem 
antlbiotics will be discussed s<=paracdy. 

R<=sponse of Weanling Pigs to Aureomycin 
Pigs fed a corn-soybean meal basal nuon in dry lot. Thr<=<= <=x· 

p<=riments w<=r<= conduct<=d to det(!rmine the r<=spons<= of weanling pigs to 
aureomycin wh<=n add<=d. to a corn·soybean meal typ<= of ration in dry lot. 
Th<= r<=sults of th<=s<= e:xperim<=nts are summariz<=d. in Table 9. In two of th<= 

••• ••• ... • •• 
• • • I.., " ~ • IU ... 41.1 ~, ... ••• U., 31.1 411.1 

200.2 112.1 128.2 17U ,~. 20..1 112.0 loo.~ 

1.10 LU 1.01 1.40 2.00' 1.74" 1.51" 1.711" 

U. 1.14 3.'0 ••• 1.11 '.M .... 1.13 
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three experiments, the addition of aureomycin at a level of at least 4.5 mg. 
of the antibiotic per eound of ration caused a highl:r significant (P L. .01) 
increase in the rate of gains of the pigs. In the diie experiment the differ
ence was significant at the 5 percent revel. On the avenge, aureomycin in
creased the average daily gains by 0.38 pounds per pig. This was an average 
increase of 27.1 percenc. The pigs that were fed the aureomycin were more 
uniform in size at the end of the feeding period and theif hair was slicker 
and glossier than that of the pigs fed the basal catioo. Pigs receiving the 
basal ration scoured slightly but not severely during the course of the ex
periment. Addition of aureomycin to the radon prevented the occurrence 
of this condition. 

Some of the pigs chat were fed the basal ration in Trial 3 developed 
scours and a dermltitis similar to mange. Treatment with Lindane was nOt 
beneficial. This condition did not occur in pigs receiving aureomycin, even 
though they were fed in adjacent pens in the same barn. I t was in this ex
periment chat the antibiotic was the most effective and increased the average 
daily gains of the pigs by more than 57 percent. 

In each of the three tri:a1s, the pigs that received aureomycin in their 
ration always consumed more feed per day, and their gains were more effi
cient than those fed the basal ration. In all trials, the average daily feed con
swnption of the pigs receiving aureomycin was 15 percenc greater than that 
of the pigs fed the basal cation, and they required 9.3 percent less feed per 
hundred pounds of gain. 

The average daily gains of the pigs fed the basal and antibiotic rations 
are shown by weekly periods in Figure 1. A straight line was fitted to these 
average weekly gains to compare the gains of the cwo groups of pigs dur
ing the entire feeding yeriod. These data show that the pigs fed the aureo
mycin made faster garns each week than the pigs fed the basal ration, al
though the advantage decreased slightly near the end of the feeding period. 
In Figure 2, the same data were used except that the average daily gains of 
the twO groups of pigs were compared at the same weight intervaL These 
data show very definitely that the effect of aureomycin on the average daily 
gains of the pigs decreased as the length of the feeding period and the 
weight of the pigs increased. 
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Figute l-Gains br weeks of pigs fed :l corn.soybc2.n meal bud ntion, with 
and without aurcomyClll, in dry lot (avenge of 3 U'iJ.ls). 
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---- Basal. Aureomycln Y " 1.272 + .0038X 

_ __ Corn_SBOM Basal Ration Y" .526 -+ .00'l5X 
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Figure 2_ Tbe effect of aureomycin when ldded to :I. corn.soybean meal 
bual n.oon for pigs in dry lot, on the!nsi5 of siJnilar weigbu (aVU1ge of 3 traili). 
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Pigs fed a corn-tankage ration in dry lot. Two experiments were 
conducted co study the effects of aureomycin on the rate and economy of 
gains of pigs fed a corn-tankage type of ration in dry lot. Results of these 
experiments are summarized in Table 10. Under these conditions aureomy
cin increased the rare of gains of the pigs only slightly and had li~de or no 
effect on their daily feed consumption. However, the addition of aureomy
cin co this type of ration did result in a saving of 6.3 percent in the amount 
of f~d required co produce each 100 pounds of gain, compared to a saving 
of 9.3 percent offeed required to proauce 100 pounds of gain when aureo. 
mycin was added to a corn-soybean meal type of radon. 

number 1 Avg. 
'84 '85 401 

10 20 10 10 20 

ratton < .• < •• 
Number of days on 

uperlment " " " .. 92 " 1i13.5 
Average initial 

weight 47.4 31i1. 'I 43.6 47.8 31i1.5 43.7 

185.11 1'14.6 180.3 l1il0.6 180.1i1 185.8 

1.51 1.42 1.47 1.55 1.41i1 1.5~ 

6.03 5.15 5.51i1 6.24 5.10 5.67 
lb. 

The straight lines fitted to the average daily gains at weekly incervals 
during the feeding period for pi~s fed the basal and the antibiotic rations 
are shown in Figure 3. These hnes show dearly that the antibiotic had 
little effect on the rate of gain. The effect seemed to be slighdy groter dur
ing the latter part of the teding period, even when the i,'igs were compared 
on the basis of the S2me body weight (Figure 4). This IS in direct contrast 
to the results obtaim:d when aureomycin was added to a com-soybean meal 
ration of pigs in dry lot ( Figures 1 and 2) . 
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Figure 4-The effect of aureomycin when added to a corn-tankage ration 
for weanling pigs in dry lot, on the basis of similar weights (average of 3 trials). 
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Pigs fed a corn-soybean meal type of ration on pasture. The response 1 
of weanling pigs on pasture to aureomycin in their radon was studied. in 
two experiments. Results aIC shown in Table 11. In the first experiment, 
the pi~s did nOt increase their cate of gain when aureomycin was added to 
the ration under these conditions. In the se<:ond experiment, the rate of gain 
was increased bf 0.19 of a pound per pig per day. On the aver2ge, the pigs 
receiving :mreomycin made slightly faster gains, but they actually ue less 1 
feed pec day than the pigs fed [he basal ration. In both experiments, the 
pigs fed aureomycin uquired an average of 8.6 pounds less feed pec 100 
pounds of gain. Thus, the saving of feed when aureomycin was added to a 
corn-soybean meal rarion on pasture was almost as great as under dry lot 
conditions. 

OF AUREOMYCIN WHEN ADDED TO A 
RAnON FOR GROWWG- FAT'l'END'IG 

Experilnent number 
Ration number '" ." '" ... 
Number of ptgs 10 10 20 10 10 20 
Mg. of antibiotic 

per lb. of ration 5.0 '.5 
Number of da.y. on 

uperlment " 95 93.' " 95 93.5 
Aven.ge inItial 

weight (Ibs.) 411.3 39.1 43.2 46. II 39.3 43. 1 
Average final 

weight (lbs.) 185.1 157.2 171.2 180.9 175.6 178.3 
Average dally 

gain· (lbs.) 1.50 1.24 1.37 1.46 1.43 1.45 
Average dlLUy 

feed (lbs.) 5.110 '.96 5.43 5.32 5.1'1 5.25 
Feed per 100 lbs. 

lain (lbs.) 300 '00 .85 361 361 361 
·Dlfferences in rate of gain were oot statistically Significant. 

URye pasture was used in experiment number 1 and rape pasture In experi_ 
ment nllmber 2. 

Response of Weanting Pigs to Procaine Penicillin 

• , 

• 

.' 

, 

Pigs fed a corn-soybean meal ration in dry lot. The results of five 
different experiments in which procaine penicillin was added to a com·soy· 
bean meal ration for weanling pigs in dry lot :ne summa.rized in Table 12. 
In each of the five ex~iments, the addition of penicillin to the ration in-
creased the rate of gam but the increase was signifiC2nt (P '= .0:5) only in ~ 
Trials 2 and 3 where the antibiotic was fed at the higher level (7.:5 mg. per 
pound of ration). A level of1 mg. of penicillin per pound of ration was prob. 
ably tOO low to stimulate growth. However, when the data were analyzed 
for all experiments, the increase in rate of gain of pigs fed the andbiotic 
over that of pigs fed the basal ration was highly significant (P ~ .01). In 
these experiments, penicillin increased the rate of gain an average of 10 per. 



" 
• • 

<
 

~ 
" 

~ • • 
• 

0 
• 

-
"' 

Q
 

0 
• 

• 
• 

-
• 3 

" • 
• 

-
• -

.. .. 
0 

• -
0 

• 
• 

0 
0 

i! 
0 

-
• 

0 
• 

• 
~
 i • -

~
.
 -• 

- .. 
0 -

• ~ 
0 

o. 
0 

~
 

• 
~ 

-
• 

• -
0

-

-
• 

0 
-

• -• 
o. 

• 
0 

: • 
" 

0 .. 
- .. 

0
-

0 --
0 

--
0 

:. • 
0 

• • 
~ 

-
0 

• • -
0

-
0 -

0 

-
, 

• 
• 

• • 
~
 

• 
• .. -

-
0 

• -
a 

• 
--

0 
0

'
 

0 
• 

0 -
0 

-
• 

0 -
" 

-
• - • • 

o. 
0 " • -

"' 
--

0 

" 
-

• 
~ 

~ -
• 

.. 
-

• -
0 

• 
0 

-• -
0 

0 
0 

o
· 

• "' 
0 - .. 

• 
--

0 
0 

-
• 0 ~ 

0 
0 • • 

, . ' 
0 .. 

0 - .. 
0 - -

0 

-
• 

• 
~ 

• • 
• 

... ~ 
::. 

-
..!IIi J.e;! 

-
s'! ,-'!" 

• 
II 

t: .. !
!
~
_
 .. _ 

" 
,
,
~
 ~ 

~
!
~
 

• ~ 
,:9 .. :;:; 

• 
<

 
<

 



26 :MISSOURI AGRlCUL1URAL ExPERIMENT STATION 

cent, which is a much smaller increase chan was obtained with aureomycin 
(27 percent) under the same conditions. The addition of ptnidllin to this 
type of ration also caused a slight increase in the average daily feed can
s~ption, but the increase was much less than that obtained with aureomy
on. 

In three of the five ex~riments, addition of penicillin to the rations re
sulred in slightly morc efficient gains, but the opposite effcct was noted in 
the other twO where the level of antibiotic was less than 4.5 mg. per pound 
of toW ration. On the average, the uldition of penicillin resulted in a llving 
of 3.4 percent in (he amount of feed required per hundred pounds of ~ain, 
which also is considerably below the results obtained with aureomycin. 

The average daily gains made by the pigs on the basal and the antibiotic 
ruions in the five different feeding trials ace planed by we(:kly ~riods in 
Figure 5. These results show that penicillin was slightly more effective in 

2.00 
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-----Ba6ll.1 + PenIcillin Y. 1.330 ... . 0411X 

__ ~Corn-SBOM Ba.sa.l Ration Y. 1.156 + .0481X 

, , 3 " 5 6 7 8 II 10 11 12 13 14 15 16 
TIME IN WEEKS 

Figure 5- Avenge daily g2Ws by weekly periods for p igs fcd the baul ntion 
and the bani plus penicillin in dry 10( (avenge of 5 uWs). 
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stimul:a.ting gains orly in the feeding period than during the haer pur, 
which i.s in agreement with the results obwned with aureomycin. When 
the rates of gain of pigs fed the basal and the antibiotic rations were com
pued on a similu weight basis, the difference became greater, as shown 
m Figure 6. In other words, the antibiotic was most effective in stimulating 
gains during the early part of the feeding period. 

~.oo 

1.110 

1.80 

1.70 

j!j 1.80 

~ l.50 
> 
~ 1.-10 

101 1.30 
o 
;! 1.20 

" ~ 1.10 
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.80 
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.00 

.5O 

- - - -- Basal + Pell1cWlD Y •. 788 + .00832X 

___ SBOlot Sual Ration Y •. 559 + .00'I3X 

-10 50 80 70 80 &0 100 110 120 no 140 150 180 110 180 1110 
BODY WEtOHT 

Figure 6-Aven.ge d2ily gains by weekly ~ for pigs, fed a com·soybean 
meal bual nrian and the bual plus pencillin U1 dry lot on an equal weight basis 
(average of, trials). 

Pigs fed a corn-/llnkage ration in dry lot. I n nve experiments in 
which procaine penicillin was added to a com-tankage b:ml ration for wean
ling pigs in dry l ot, neither the rate of ga.in or daily feed consumption was 
increased, as shown in Table 13. H owever, an avenge ofS. l percent of the 
feed required per unit of gain was saved when the penicillin was included 
in the ration. These resultS were similar to those obtained when aureomycin 
was added to the same type of basal ration for wC2nling pigs in dry lot. 



TABLE 13 -- THE DiFLUENCE OF PROCAINE PENICILLIN ON THE 
PERFORMANCE OF DRY LOT 

Exper11:nent nllmber 1 2 A"". 1 2 Avg. 
Ration nllmber 38. 399 38. .00 
Nllmber of pIgs 10 10 20 10 10 20 
M&". of antibiotic 

per lb. or ntlon 1.0 '.S 
Nllmber of da.ys on 

experlment " 95 " " 95 " Avenge 1D1tlal 
weight (Ib .. ) 4.7.4 311.7 4.3 . 6 4.6. 0 38.11 4.3.5 

Avefl.ie final 
weight 18U 174..6 180.6 176.4 182.2 1711.3 

1.53 1.4.2 1.48 1.4.1 1.51 1.4.6 

6.24 5.15 5.70 5.27 5.26 5.27 
lhe. 
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Figu« 7-Avenge d:aily P' by weekly ~ods of pig' fed a com.ttnbge 
basal ration in dry lot, with ~d without penicillin (a.vcnge of 2 triau). 
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The average daily gains, by weekly intervals, for pigs receiving the 
com-tankage basal radon and the ration containing penicillin'are shown in 
Figure 7. These data show that the pigs receiving penicillin gained slightly 
more rafidlY during the firSt pare of the feeding period than the pigs on 
the basa ration, but during the laSt part of the feeding period the pigs on 
the basal ration made the most rapid gains. Therefore. there was actually 
little difference between the average daily gains of the twO groups of pi~ 
over the entire feeding period. This was also true when the growth rate of 
the twO groups of pigs during the endre feeding trial was compared on:an 
equal weight basis, as shown in Figure 8. 
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Figure a- Average daily gains of pigs by weekly periods fOl" a rom.·ttnkage 
baul r.t.tion in d ry lot. with and without penicillin, on an equal weight basu 
(:a.ver.age of 2 trials). 
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Pigs fed a corn-soybean meal baJal ration on pasture. The addition 
of procaine penicillin to a corn-soybean meal type of radon for pigs fed on 
rye and rape pasture did not incrcll.se the ratc of gain or feed consumption 
(Table 14). However, an average of 6.3 percent less feed was required per 
100 pounds of gain when penicillin was added to the basal ration. Penicillin 
was almost as effective in increasing the efficiency of gains of pigs on pas
cure as it was in dry lac. 

14 -- THE INF"~L(U;fEN;o;C'IE"aO::FFP;.ROC'i'iEANiilNE;GPENIClLLrn ON THE v: PIGS FEDA CORN_ 

number 
Number 01 " 19 

1. 0 ••• 
01 

91 " 93 91 95 93 

n.3 311. 1 43.2 47.3 38.2 43.0 

185.3 157.2 171.3 1711.8 160.8 170.8 

1.52 1.24 1.38 1.46 1.211 1.38 

5.iO 4.96 5.43 5.65 4.50 5.08 

Response of Wemling Pigs to Streptomycin 
Pigs fed a corn-soybean meal basal ration in dry lot. Seventy-eight 

pigs werc~ used in four different feeding ui:lls to test the value of adding 
streptomycin to a corn·soybean meal basal rarion for weanling pigs in dry 
lot. The results summarized in Table l' show that when streptomycin was 
added at a level of 1 mg. of the antibiotic per pound of ranon in experi. 
ment number 1, it had little or no effea on the average daily gain or aaily 
feed consumption of the pigs. It did reduce the amount of feed required to 
produce a unit of gain by '.2 percent. In experiments 2 and 3, 15 mg. of 
streptomycin was added per pound of tOtal ration. The rate of gains of the 
pigs was increased by 7.7 percent. Daily feed consumption was not increased, 
but the feed required per 100 pounds of gain was decreased by 7.1 percent. 

In experiment 4, the level of streptomycin in the rarion was not known, 
but it gave results similar to those obtained when the higher level was fed. 
T he average of a114 experiments shows that streptomycin increased the 
average daily gain by ,,4 percent (P ~ ,O:;) and saved an average of7.1 per
cene of the feed required per unit of gain but it did not increase the daily 
feed consumption of the pigs. 



TABLE 15 -- THE INFLUENCE OF S'm.EP TOMYCIN ON THE PERFORMANCE OF 
CORN- ; , 

itpI'!rlment number I Z 
aUon number ~ " 35. 

~umoor OI pigs • • Mg. of streptomycin per 
lb. 01 ration 

Number of day. on 
experiment .. .. 

Average Initial 
weight (lb •. ) '15. 1 '15.1 

Average final 
weight (Ibs.) 213.0 213.0 

Average dally 
gain (Ibs.) 1.85 1.65 

d<U, 
8.32 6.32 

'58 ~58 359. 
10 10 38 10 

1.0 

82 82 83 .. 
80.6 60.6 8'1.11 '15.9 

200.2 200.2 206.8 215.8 

1.70 1.70 l.S8 1.67 

6.80 11.80 6.56 6. 10 

359b 35Gb 
10 10 

15.0 15.0 .. " 
'18.4 60.8 

224.. 'I 204.2 

1.7'1 1.84 

6.58 6.53 

PIGS FEO A 

359b 
10 40 .. .. 
" 81 

60.6 68.4 

1119.3 211.0 

1.78 1.77 · 

6.44 6.41 

~ • 
~ 
Q 

'" " ~ 
Z 
~ 
~ 
~ 

~ -
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The average daily gains, by weekly periods, of the pigs fed the basal 
acion and the ration containing streptomycin are shown m Figure 9. These 
data indicate that the streptomycin caused faster gains during the firSt pan 
of the fa:ding period but this advantage had disarpeared by the end of tht: 
feedins _period. In fact, at the end of the experiment the pigs receiving: 
streptomycin were making slower gains than the pigs fed the basal ration. 
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_____ BaAl + Streptomycin Y ~ 1.420 + .0559X 

___ Corn-SBOM Bual Y .. 1.274 + .otI88X 

2 3 4. 5 (I '7 8 9 10 11 12 13 14 15 
TIME IN WEEKS 

Figure 9-Aveuge daily gUn! by weeklr periods for a feeding period of15 
weeb. Pigs were fed a com-roy~ nleU noao with and without streptomycin 
in dry lot (average of 4 trU..I5). 
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This picture was nOt changed to a~y great ~xtent whe~ tht; twO groups of 
pigs were compared on an equal weight basis as shown 10 FIgure 10. 
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Figure 10-Average dilly gaiD by w eekly periods of pigs fed a corn.soybean 
mc:a.l ration, with and without streptomycin, in dry Ioe, on an equ:a.l. weight b:lili. 

Response of Weanling Pigs to Olloromycerin 
Pigs fed a corn-soybean meal basal ration in dry lot. Three different 

experiments involving a total of 57 pigs were conducted to test the value 
of chloromycerin when added to the ration of growing-fattening pigs in dry 
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lot. The results of these experiments are summarized in Table 16. In experi
ments 1 and 2, the actual amount of chloromycetin in the antibiotic supple
ments was not known, although they contained traces of this antibiotic. The 
pigs receiving the antibiotic supplement in their rations scoured ae various 
lntervals during the feeding trials. They also consumed less feed pec day 
than the pigs on the basal ration and made slower/ains. However, their 
gains were more dlicient since 4.4 percent less fee was required per 100 
pounds of gain. 

TABLe Ie __ 

• • • " " " " " ~, ... .. M ~ 87.7 .. .. ~ 87.7 

75.3 75.3 41.6 M.' 75.0 74.0 39.5 u .• 

213.4 213 •• H2 .• 189.7 211.9 202.1 180.3 lill .l 

U4 '.M .. ~ 1.45 .. " 1.53 1.4S" 1.55 

1.32 1.32 UO 5.48 ' .N 5.62 $.42 5.67 

In experiment 3, pure crystalline chloromycetin was added at a level 
of 4.5 ms:. per pound of total ration. The rate of gain of the pigs was in
creased significantly (P '" .01) over that of the pigs in the control group. 
Their daily feed consumption, as well as efficiency of feed utilization, was 
increased. 

Average daily S2-ins of the two groups of pigs are shown by weekly 
periods in Figure 11. In these three ex~riments , the pigs receiving chiaro
mycecin in their ration made slightly faster gains, than pigs on the basal 
ration. There was no tendency for the response to the antibiotic to decrease 
as the length of the feeding period increased. Contrarily, the advantage in 
average daily gains of the pigs receiving chloromycetin over chose on the 
basal ration increased slightly as the feeding period progressed. When the 
rates of galn of both groups of pigs were compared on equal weight basis, 
however, different trends were observed (Figure 12). Under these conditions 
the pigs fed chloromycetin made considerably more rapid gains than the 
control group at the lighter weights. T his advantage decreased as the 
pigs .grew heavier. These results were similar to those obtained with strepto
mycln. 
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---_ _ Basal + Chloromyeetln Y _1.191 +D527X 

___ Corn- 800M Basal Y .1.57 + .04.91X 

" 

2 3 4 5 8 7 8 9 10 11 12. 13 U 15 
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Figure ll - Average daily gains by weekly periods of pigs fed a corn.soybean 
meal b:l5al ration, wid! and wit6.out chloromycetin, in dry lot (average of 3 trials). 
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____ ea.l + ChloromyceUn Y ... 920 + .0042X 

___ Corn_SBOM Baul Y .. . 897 + .OO57$X 
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Figure: 12-Avcr:l$c dilly gains of pi~$ fed a rorn-soybe2.n meal b:ml ration 
in dry lot, wid! and Without chloromycetJD, 011 an equal weight basis. (avenge 
00 trials). 

Influence of Antibiotics on Protein Requirement of 
Weanling Pigs in Dry Lot 

A number of workers (38, 39 and 40) have reported that growing-fin. 
tening pigs require less prou:in when aureomycin is added to the ration. 
Two different experiments were conducted to study this problem. 

Pour lots of eight pigs each were used in tbe first experiment. Two lots 
of pigs were fed a ration containing 18 percent protein (high level), while 
the other cwo lots were fed one which contained 12 percent protein (low 
level). One lot of pigs on each level of protein received aureomycin while 
the other lot received the same ration without the antibiotic. 
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The pigs used in this experiment wert unthrifty and h2d suffered from 
scours 2her wOning and prior to the experiment. During this imerv:al, the 
pigs were tte2ted with sulfa drugs but nm an of them were free of scoun 
when they were placed on the experimem. 

The pigs which received the low protein t1tion without aureomycin 
were self-fed. The pigs in the other thret 10t5 were restricted to the amount 
of feed per unit of body weight that the first lot would consume. 

Results of this experimem have been summarized in T able 17. They 
did not show a sparing effect of protein when aureomycin was included in 

TABLE 17 •• THE RESPONSE OF WEANLING PIGS IN DRY LOT TO 
At1REOaaCIN WHEN ADDED TO A LOW AND mGB PROTEIN 

RATION 
tot nWD6er 
Ration I1WDber 
Percentag. of protein 
Mg_ of alU"eomyein pet lb. 

of ration 
Nlimber of pig. per lot 
Nwnber of aye 
Av.rage initial 
Average Unal 

loti contained 8 pig •• 

1 
41' 

18 

'.0 • 
" 52.1 

• 410 
18 

,. 
0< 
53.5 

, 
<21 

12 

'.0 
7' .. 

53.11 

, .... 
12 

7' .. 
52.3 

.. Rate of pin of pigs wu IIgn1Ucamly llower (1'<_01) than for plgl in the 
other 3 loti. -

the ration. In fact, the aureomycin was more effective when 2dded to the 
high protein ration where it incre2Sed the rate of ~ins by an aver2ge of~ 
percent, compared to 2 6.8 percent increase when added to the ntion of pigs 
receiving the lower level of protein. 

The pigs fed the low protein ration made faster gains than those which 
were fed the high protein racion, regardless of whether or not aureomycin 
was included in the cation. These results may be apJained by the fact that 
both I· 's of pigs on the low protein ration ceasea scouring shortly after 
they wece placed on the experiment. On the other h2nd, the pi~s on the 
high level of protein, without aureomycin, continued to scour unol the last 
three or four weeks of the aperiment. Even then, 2 few cases of scours were 
observed in individual pigs in this lot. This lot of pigs also m2de signHi.
c:1ndy slower ~ns (p ~ .01) than any of the other loes of pigs in this ex
periment. The pigs on the high level of protein cont:l.ining aureomycin ceas
ed scouring about as soon as those on the low level, although their feces 
were soher during the remainder of the experiment. 

G2ins made by 211 of the different lots of pigs in this first experiment 
were inefficient. However, aureomycin did increase the efficiency of feed 
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utilization 28.3 percent when added to the high protein ration, and 6.6 per_ 
cent when added to the ration containing the low level of protein. 

In a second (:xIX'riment, six lots of seven pigs each were used to study 
the effect of both aureomycin and procaine penicillin when added co his:h 
and low protein rations for weanling pigs in dry lot. The pigs were thrifty 
and wece placed on experiment soon after weaning. They were self-fed 
throughout the experiment in pens with concrete Boors. Three lots of pigs 
were fed a ration containing approximately 18 percent protein. The remain
ing three lots fed a ration with a protein content of approximately 12 per
cent. One ration on each level of protein contained aureomycin, a second 
procaine pencillin and a third was used as the control ration, without an 
antibiotic. 

Results of the second experiment are summarized in Table 18. The 
three lots of pigs receiving the high level of protein made 29.4 percent faster 
gains (P Ik .01), consumed an average of 22.9 percent more feed per day 
and required 9.2 percent less feed per unit of gain than the three lots on the 
low level of protein. These results were in direct COntrast to those obCllined 
in rhe first experiment but may be explained by differences in health of the 
pigs and in the method of feeding. In the firSt experiment the pigs were Wl

thrifty and were fed the same amount offeed pet unit of body weight, 
whereas, in the second experiment the pigs were thrifty and were self-fed 
throughout. 

A statistical analysis of the data showed that, although both antibiotics 
increased the rate of gain of the pigs when added to the high protein ra
rion, the increase was nOt large enough to be significant, nor was there a 
significant difference in response of rhe pigs to the twO different antibiotics. 
When the antibiotics were added to the low protein ration, both caused an 
increase in rate of gain, but the difference was significant (P ' .05) only 
when aureomycin was added to the ration. T he rate of gain of the pigs re
ceiving aureomycin in the low protein ration was almost u great as that 
made by pigs receiving the high protein ration without an antibiotic. The 
pigs on these twO rations had' similar records for average daily feed con
sumption and amount of feed required per unit of gain. 

Data in Table 19 show rather clearly that aureomycin was more effec
tive in increasing the rate of gain, average daily feed consumption and feed 
efficiency when added [Q a low protein ration than when added to one which 
contained a high level of protein. The same was true of procaine penicillin, 
although this antibiotic was not quite as effective as aureomycin when add
ed. to the low protein ration. The results indicated that antibiotics were mort: 
effective when added to a ration containing a low percentage of protein than 
when added to one containing a high percentage of protein. 



TABLE 18 -- THE INFLUENCE OF PROCAmE PENICILLIN AND AUREOllYCm ON THE PROTEIN REQUlRElIENTS 

.railoD 
Lot nwuber 1 2 , Av,. • 5 , AYg. 
Number of pig, 0- 7 7 7 7 ,-
Mg. of aureomycin per lb. 

of ration 5.0 '.0 ~ Mg. of penicillin per Ib. 
of ration 5.0 5.0 • 

Number of days on ~ experiment '" 11. 122 120 123 '" '" 123.7 
Anrage !nUb.! to 

weight (Ibs. ) 34.0 34.7 34.11 34.8 35.0 34.7 35.4 35.0 0 
Anrage final ~ weight (lbs.) 210.5 213.1 1113.0 205.5 185.1 1'11.4 115.0 1511.6 
Average daily Z 

gain·" (lbl.) 1.42 1.50 1.30 1.41 · • 1.22 1.ll 0.111 1 .000u ~ 
~ 

Average daily ~ 

feed (lbs. ) 5.14. 5.13 4.72 4.119 4.51 4.16 3.43 .... 
Feed per 100 Ibs. 

II!In (Ibl.! 357 '" '63 ". '" '" 432 '90 
·Pigll died and were not lncluded In resultll. 

"Pies fed the hl&:h proteln ration made faster gains than those fed the low level of proteln (P< .01) 
.... 'The amount of difference between merLnS nece,sary for ,lgnif1canc8 was 0.42 Ibs. (P'5. .01) ana 0.31 (P<;..05). 

19 
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The 2ver2ge d2ily g2ins. by weekly periods. of pigs on the high 2nd 
low protein rations :are shown in Figure 13. Curved lines were fitted to these 
weekly 2verages by means of 2 formub using three simu1t:meous equ2tions. 
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Fi$U:J:"c 13-A compuison of avenge daily g1ins by weekly periods fo r pigs 
fed a high and a low protein naon. 

This figure shows thu the 2verage daily gains were always greater on the 
high protein ration, although the difference diminished toward the end of 
the feeding period. While average d2ily g2ins increased in both groups of 
pigs as the feeding period progressed. it leveled off mer the 13th wd 14th 
week for the pigs receiving the high level of protein. 
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Figure 15 - A comparison of the feed requirements per 100 pounds of g:tin 
during a 16·week period for pigs fed a high and a low protein n.non. 

urc: 1:5). To determine if the higher feed requirements per unit of gain dur
ing the laSt few weeks of the feeding period were due to the larger differ
ential in weight, the twO groups of pigs were compared on the same weight 
basis (Figure 16). Although the pigs on the high protein utian still re
quired mOfC feed per unit of gain after they reached 110 pounds in weight 
man the pigs on the low levd of protein, the difference was less than on a 
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Figure 16-A comparison of the amount of feed required per 100 pounds of 
gain:lt the same weights for pigs fed a high and a low protein ntion. 

time basis. These data confirm the usual recommendation in swine fet:ding 
that the percentage of protein be decreased as the weight of the pigs in· 
creases. They also indicate that gains may be more efficient at the higher 
weights if the level of protein in the ration is reduced to 12 ~rcent. This 
may be due to the fact that the heavier pigs utilize carbohydrates and fats 
more efficiently than proteins as a source of energy. In any event, these data 
indicate that more efficient gains might have been obumed by feeding the 
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Figure 17-A compuison of the influence of ~tibiotics on the avenge daily 
g:li.n$ Of growing-futcniog pigs in dry lot when lidded to high and low protein 
ntioll5. 

18 percent protein ration until the pigs reached approximately 110 pounds 
and chen changing co the ration containing 12 ~cent protein. It is also 
possible that a mion with an intermediate level of protein might have been 
superior to either level used in chis experiment. 

In Figure 17, dab are presented to compare the response of pigs to anti
biotics on both a high and a low protein ration. The curved lines were fitted 
to average daily gains by weekly periods for pigs receiving antibiotics (both 
procaine penicillin and aureomycin) as a percentage of tbe gains made by 
pigs on the basal radon. These lines show that pigs on the low protein ra
tion responded more to the antibiotics than the pigs on the high level of 
protein. The difference increased as rhe length of the feeding period in
creased. This was due to the fact that on the high protein ration the response 
of the pigs to the antibiotics decreased as the feeding period progressed, 
whereas on the low level of protein the reverse was true; i. e., as the fceding 
period progressed the response of the pigs to antibiotics, as measured by 
growth rate, increased slightly. 
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Figuu 18-A comparisoo of the intlUeDce of antibiotics 00 the feed require
meDU of growing.&tteDing piV io dry lot wheo added to a high lIod a low pro
tein ntioo. 

The effects of the antibiotics on feed utilization when added to a high 
and a low protein a cion 1Ce shown in Figure 18. These lines represent the 
feed requirementS pet 100 pounds of gWl during weekly petiods, expressed 
as a ,percentage of the requirements of the pigs fed the basal racion. 

On the higb level of proecin, the antibiotics produced more efficient 
gUns early in the feeding period, and the line was curvilinear in nature. On 
tbe low protein ration, the line fitted to the feed requirements per unit of 
gain, by weekly intervals, was almOSt a straight line bue chese data also 
showed that the antibiotics were more effective early in the feeding period. 
The data in Figurr 17 demonstrate further that the antibiotics were more 
effect.ive i~ increa!>ing feed utilization of the pigs when added to the low 
protem ranon. 
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DISCUSSI ON 
Controlled experiments in which several antibiotics were fed to grow

ing-fattening pigs under various conditions indicated that antibiotcs may 
be very effective in increasing the rate and economy of gains. Results of these 
experiments also demonstrated that some antibiotics were more effective 
than others when added to rations for growing-fattening pigs. 

The data summarized in Table 20 show the effects of different antibio
tics on performance of growing-fattening pigs when fed a corn-soybean 
meal ration in dry lot. On the basis of average daily gains, as a percentage 
of the basal ration, aureomycin pve the greatest response (27 percent) fol
lowed by procaine penicillin (10 percent), choromycetin (7 percent) and 
strepromycin (5 percent). The response of pigs co aureomycin when on this 
type of ration was greater than reported (Table 1) by various other workers 
and compares to a 15.1 percent increase reported by Braude. et ai. (42) for 
117 different reports in the literature. All of these figures are for pigs that 
were thrifty and should not be compared to results obtained with unthrifty 
pigs. Unthrifty pigs show a much greater response than thrifty pigs co aureo
mycin (see Table 3). Apparently the effecr of antibiotics under these condi
tions is to control certain infections that retard growth. Results of the pres
ent ~periments are in agreement with those of other workers which indic:ate 
that aureomycin is one of the most effective antibiotics for increasing the 
growth rate of growing-factening pigs. 

Increases in the rate of gain when pigs were fed antibiotics were usually 
accompanied by an increase in daily feed consumption, as shown in Table 20. 
The greatest increase in daily feed consumption was observed in pigs which 
received aureomycin. It would seem, at first, that this antibiotic stimulated 
the appetite of the pigs. This may not ~ correct because it is a well known 
face that as a pig grows larger his capacity and feed consumption inctease. 
Since the pigs which received aureomycin grew 25 percent faster than those 
on the basal ration, they were soon larger and could have consumed more 
fttd for this reason. In one experiment, data on feed consumption by weekly 
periods were obtained so that average daily feed consumption of 13 pigs re
ceiving aureomycin and 13 pigs receiving the basal ration could be com
pared on the same weight basis by means of regression lines. When this 
was done it was found that for each 10 pounds increase in body weight be
tween the weights of 40 and 200 pounds, the pigs fed aureomycin consumed 
an additional .26s pounds of feed per day, compared to .313!Ounds for the 
pigs on the basaJ ration. This indicates that increases in fee consumption 
after antibiotics were added to the radon were due co the larger size of the 
pigs fed aureomycin and noc co an increase in the amount of feed consumed 
per day per UOIt of body weight. It also indicates that the gains of pigs at 
a.given weight were more efficient when aureomycin was added co the ta
tion. 
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The addition of streptomycin did not incr(:2.se the 2Verage daily feo::! 
consumption (see Table 20). though the rate of gain was increased by 5 
percem. This was the only exception noted in respect to consumption when 
the :antibiotics were added to the corn·soybe:an meal rype of ration for grow
ing-fattening pigs in dry lot. 

TABLE 20 __ ntE IlIFLUENCIO OF CEftTAlN ANTIBlOTICSON THE RATE AND IOCOliOMY OF 
CAIN! WHEN ADDIOD TO FOR GftOWINO· 

Nn.boor 01 pIC. " " " " N~_r 01 trllli . , • • , 
A"::r dall, pia ,o.. 1,40 1.78 1.4Q '.M UI •• TI 1.4$ 1.5$ 
A.' o(_tal '" ... 'M •• F ___ a>e<lpor 

da, (Ib&.) •. , ••• .., ••• ... • •• • •• .., 
A. 'O! _-.I UO .M .. 'M 

Lba. o! f_ •• _ 
qulud por 100 
lba. ,Ull ". '" , .. '" '" OM '" ." 
A. !! of buo.l .. .. .. M 

T he observation th2t :mtibiotics were most effective in stimulating 
growth rate duting the first part of a dry lot feeding period using a corn
soybe~ meal ration is in agreement with observation of other workers 
whose reports are summarized in Table 2. The literature review on ano
bimics by Braude, II a1. (42) reported similar resultS. In these experiments, 
pigs that received aureomycin in a corn·soybean meal type of ra.tion were 
still making appreciably faster gains than pigs fed the basal ration at the end 
of 14 weeks of the feeding tri21 (Figure 1). However, the 2dvantage de
cre:ilsed somewhat toward the end of the feeding period. When the rate of 
gains by weekly periods of the twO groups were compared on the S2tne 
weight basis (Figure 2), the aureomycin had considerably more effect on the 
pigs:1.t the lighter than at -he he:il.vier weights. Comparison of growth races 
obtained from the cwo ra.lOns, as was done in Figure 2, removes the effect 
of increases in weight on growth r:ilte. In other words, the pigs fed aureo
mycin grew 25 percent faster ~d soon were much hovier th:rn the pigs fed 
the basal r:ltion without the :ilntibiotic. Since a close corrcbtion exists be
tween heavier weights :and faster gains. the pigs receiving 2ureomycin would 
rend to have:iln :ildv2nt2ge ae che end of the fceding period when the rates 
of g2ins were comp:ilred on a time basis, :1S was done in Figure 1. 

The initd weight of the pigs when placed on experiment inBuenced 
their response to aureomycin. 'fhe smaller p'igs in :il lot responded more to 
the 2ntibiotic than he~vier pigs. One poSSible explanation for this obser
v:iltion might be th:ilt smaller pigs are more susceptible to environmenw 
conditions. This is especially true concerning cert2in infections. One mode 
of action of the antibiotics is thought to be the contIol and prevention of 
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(CCClin infections. Another explanation for small pigs showing 2. greater 
response: might ~ that their smallness when plued on experiment was due 
to infections dut were controlled by the antibiotics, whereas the larger pigs 
were less :dfecred. 

All of the antibiotics tested increased the t:fficiency of $2ins of growing
f:l.ttming pigs, regudless of the type of nncn or the condioons unaer which 
they we~ fed. When added to a com-soybean me2.l r:ation, :lUreomycin was 
the most effective in increasing the efficiency of feed utilization, $:lying an 
average of 9 percent of the feed required per unit of F- The data 2lso 
showed thu the mOSt effective antibiotic in stimulatIng growth rate and 
daily feed consumption of the pigs was not necessarily the one that had the 
mOSt effect on efficiency of gains. These results are in agreement with (hose 
reported by Bnlude, tt aJ. (42) in their review of the lirerarure. 

Neither aureomycin not procaine penicillin was very effective in stimu· 
lating the nice of gains of pigs which were fed a com·tankage type of nltion 
(Table 21) in dry lor. The aadirion of aureomycin to chis type of [2.cion in· 

TABLE 21 -- THE INFLUENCE OF CERTAm ANTIBlOTICS ON RATE AND 
ECONOMY OF GAINS AND DAn.Y FEED CONSUMPTION WHEN' ADDED 

TO A CORN-TANKAGE TYPE OF RATION FOR GROWrnG_ 

a W'eo. peale. 
NUIlIber of p,&s 20 20 20 20 
Number of trlale , , , , 
Avenee daUy gain (lbs.) 1.47 1.52 1.48 1.48 

As % of ballal 10' .. 
Feed cOI\swnper per day (lb,.) ••• •• • ••• .. , 

A, % of basal 102 " Lb,. 0( feed reqllired per 
100 lb,. gain '" ." '95 36' 
AI ~ of baal .. " 

O'osed the nee of gain and daily feed consumption slightly whereas ~ni. 
cUm had no effect. Both antibiocics increa.sed. the efficiency of feed unlin· 
rion 6 to 8 percent, again demonstrating that stimulation in growrh r~.l.te is 
not necessarily associated with greater efficiency in feed utilization. 

Results of the present experiments ue in agreement with those of ocher 
workers 5ummuized in Table 1, where antibiotics were shown to be more 
effective in stimulating the rate of gains when added to an all plant ration 
man when added to one containing a mixture of fo=ds from both plant and 
animal sources. Ir would have been interesting to compare the effect of 
aureomycin when added to rations containing corn-soybean meal, corn· 
tankage and corn plus a mixture of tanbge and soybean meal. This Wll.S nOt 
done. The performances of pigs fed the corn·soybon mol basal ration and 
pigs fed the corn-tankage basal ration were similar when direct compari
sons were made at the same time and under the same conditions. H owever, 

, 
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in the presence of aureomycin the corn-soybean meal rarion was superior to 
the wm-tankage ration, as far as rate and efficiency of gains were concerned. 
This phase of the problem suggeStS the need for further investigations. 

Many Missouri farmers feed their growing-fattening pigs on pasture. 
The question whether or not antibiotics are effective under these conditions 
was investigated. As seen by the results summarized in Table 22, neithtr 

aureo. "mo. 
NumbeT of plgs " 20 " " Nl\Illber of trials 2 2 2 2 
Average dally gain (lbs.) 1.37 1.45 1.38 1.38 

As % of basal 106 ". Feed conl!!:umed per day (lbs.) 5 .. 5.3 5 .. 5.1 
As % of basal .. " Lbs. of feed reqlliTed per 
100 lbs. gain "5 361 '95 370 
As % of bIlsal 91 94 

aureomycin not procaine penicillin was as effeaive in stimulating the rate 
of gains of pigs receiving a corn-soybean meal type of ration on pasrure as it 
was when the pigs were fed this same ration in dry lot. In the case of both 
aureomycin and penicillin, it was found that the pigs fed the antibiotics con
sumed slightly less feed per day than those fed the basal ration. This is in 
direct Contrast to results obtained in dry lot. Possibly the pigs which recciv
ed the antibiotics on pasture consumed more forage and less concentrates, 
thus reducing the rate of gain. This also might be responsible for lower re
quirements of concentrates pe:r 100 pounds of gain, although the gains of 
pigs in dry lot were just as efficient as those on pasrure. Another explana
cion might be that the pigs obrained mOSt of the needed antibiotics from 
the soil and the amount consumed by pigs fed the basal radon may have 
been sufficient for maximum growth stimulation. 

Braude, tt aI. (42), in summarizing 15 different reports, concluded that 
antibiotics were as effective when added to the rations of pigs fed when on 
pasture as when they were in dry lot. They did not report figures for daily 
feed consumption. Results obtained in experiments described here were not 
in complete agreement with these findings. There is no apparent reason for 
this difference, unless the kind of pasture used had some influence on re
sponse to the antibiotics. 

The twO experiments in which antibiotics were added to a high and a 
low protein ration for growing-fattening pigs in dry lot demonstrated what 
an important influence health can have on results. In tbe nrst experiment, 
the pigs were unthrifty and scoured a great deal. This was especially true of 
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the: pigs fed the high protein radon. The high level of protein seemed to 
aggravate the condhion, whereas the low level retardea the occurrence of 
scours. As a result, the pigs receiving the low protein ration made the most 
rapid gains. Aureomycin had the greatest effect when added to the high 
protein ration, however, probably because it helped control the scours in 
the pigs. 

Thrifty pigs were used in a second exp<:riment of this namre. The re
sults contrasted with those obtained in the first experiment. None of the 
pigs in the se<:ond experiment scoured much, regardless of the level of pr()
tein in the ration. Pigs rea:iving the high level made more rapid and effi
cient gains than pigs fed the low level of protein. Furthermore, the response 
to antibiotics was the greatest on the low level of protein. 

Results of the second experiment seem to be more in line with experi
ments reported by other workers, although the results of the fust experiment 
may indicate that pigs affected with severe scours should be fed a low pro
tein ration containing a high level of antibiotics. 

Both penicillin and aureomycin increased the rate and efficiency of gains 
of the pigs on either a high or a low protein ration in the second experi
ment, but the response was much greater when they were added to the low 
protein ration, However, the 1atter ration did not equal the one concaining 
the high level of protein and the antibiotics. 

Earlier experiments had demonstrated that ancibiotics were more effec
tive in stimulating the growth rate of growing-fattening pigs at lighter 
weights and euly in the feeding period. For chis reason a comparison was 
made of the effect of antibiotics on the growth rate of pigs fea a high and 
a low protein ration. Average daily gains by weekly periods of pigs fed aure
omycin and penicillin were expressed as a percentage of gains of the pigs fed 
the basal ration. A curved line was fitted to average daily gains by weekly 
periods during the entire feeding trial. These lines are shown in Figure 17. 
They demonstrate the differences in response of the pigs on the two levels 
of protein to antibiotics. On the high protein ration, pigs made faster gains 
than those on the low level of protein during the first few weeks the rate 
of gain decreased as the length of the feeding period increased. This is in 
agreement with results obtained in earlier feeding trials. On the low protein 
ration, the advantage in rate of gain of the pigs fed antibiotics over that of 
the pigs fed the control ration increased as the length of the feeding period 
increased. These are opposite effects and this again points out how com
position of the basal radon can greatly affect the results obtained in any 
antibiotic experiment. 

A comparison of performance of the three lots of pigs fed the high pro
tein ration with that of the three lots fed the low protein ration in experi
ment 2 showed that the pigs on the high level made faster gains throughout. 
When compared. on an equal weight oasis, by means of fitting a curved. line 
to average daily gains by weekly periods, the gains followed the same gen-
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~nl patt~rn for th~ two groups of pigs, incr~asing rapidly from 40 to 100 
pounds, th~n declining slowly toward a w~ight 0(200 pounds. Diff~r~nces 
In daily gains between th~ cwo groups of pigs incre-ased slighcJy after a=ach· 
ing a weight of 140 pounds with the pigs on th~ high level of prot~in nuin· 
taining a high~r race of gain throughout th~ f~eding ~riod. 

F~~d requir~m~nts per hundr~d pounds of gain for all of th~ pigs on 
th~ high and low prot~in t2tion did not follow th~ same pattern as th~ aver· 
age daily gains. When curved lines were fined to the weekly averages by 
means of formula for a s~cond d~gree parabola, som~ striking differences 
in feed effici~ncy were noted. The pigs which received the low protein ra· 
tion required considerably more feea per hundred pounds of ~in than those 
on the high level until the 9th week of tbe cx~rime:nt. A&tt chat time the 
reverse wu aue, with the fttd ~uirements per unit of 82in of the pigs on 
on the high level of protein being the greatest . Fitting a curved line to feed 
requir~ments for each 10 pounds increase in body weight brought about 
littl~ chang~ in the relationship of th~se curved lines. The high prorein 
ntion &2ve the most economical gWu until the pigs weighed approximately 
110 pounds, whereas, a&er that weight the low protein ration was the most 
economical. This would indicate that, for small pigs, the ntion containing 
12 percent protein was inadequate but was slltisfactory as the pigs grew 
older wd hovi~r. 

These results are in close agreement with the usual recomm~ndarions 
for feeding swine. Youngtt ana lighter pigs need a higher percentag~ of 
protein chan older and heavier pigs because of the relatively large increase 
in the amount of muscle wd organ tissue in the bodies of young pigs. How· 
ever, the grocer efficiency of the low protein ration aft~r the pigs reached 
110 pounds in weight was noc entirely expected. A reduction in the: percent· 
age of protein is usually recommended, however, as the pigs grow older and 
heavier because further increases in weight are due more and more co the 
deposition of fat from high energy foods which are more economical than 
protein supplements. If, as th~ data suggeSt, the heavier pigs utilize a high 
protein ranon less effic i~nt1y than one of a low~r level, this would be w 
additional reason for lowering the perCent2g~ of protein in a ncion as (he 
pigs grow old~r and hovier. 

SUMMARY 
1. A toul of 536 we1nling pigs w~re used in experiments designed to 

study the value of wribiocics in rations of gtowing.fatt~ning pigs. 
2. Th~ kind of ration and th~ conditions und~r which the pigs w~r~ 

fed aff~ct~d th~ response of the pigs co antibiotics as far as growd1 rat~ was 
concerned. 

3. All 4 of th~ antibiotics test~d gav~ an increase in [h~ rat~ and econo-
my of gains wh~n added to a corn·soybean meal ration for growing.fatten. 
ing pigs in dry lot. However, aureomycin gave th~ best resuits, incr~asing 
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the r2te of g:lin by an aVer:l.ge of 27 percent 2nd S2ving 9 pucent of the tttd 
required ~r unit of gain. 

4. Aureomycin and procaine penicillin had little or no effect on the 
rue of gain when added (Q a com·tankage ration for growing-fattening pigs 
in dry fat, although they were as effective in increasing the efficiency of 
gains :lS when added to the corn-soybean mal ration. 

5. A corn-soybean meal radon containin$" aureomycin was superior 
to a corn-tankage ration containing this antibIOtic when fed to growing
fattening pigs in dry lot. 

6. Aureomycin and procaine penicillin had little or no effea on growth 
nrc when added (0 a corn-soybean me:u ration for growing-fattening pigs 
on rape or rye pasture. However, both :antibiotics were loS effective in in
creasmg the efficiency of f~~d uriliz:uion wh~n f~d to pigs on pastur~ as 
wh~n fed to pigs in dry lot. 

7. In ~x~rim~nt5 in which th~ antibiotics incr~ased th~ tat~ of gain 
of pigs fed a com-soybean meal mion in dry lot. th~ greatest effea was 0b
served during th~ first pan of the feeding period, or at th~ lighter weights, 
with a d~cline in the dfect as the feeding period progr~ss~d and the pigs 
grew heavi~r. The pigs receiving aureomycin in th~ir ration, maintained a 
mor~ consistant advantag~ in growth fate as the experim~nt progressed than 
did pigs which were fcd other antibiotics. 

8. Wh~n aur~omycin was includ~d in the ration, the pigs that wer~ 
light~r at the beginning of th~ experiment nud~ proportionately faster daily 
gains than the heavier pigs. 

9. In on~ experimtnt with unthrifty pigs, a low protein ration (12 per
c~m) gave faster and more efficient gains rhan on~ COntaining a high level 
of protein (18 percent). In addition, the response of the pigs to aureomycin 
was the greau=st when added to the high protein ration. 

10. fn a second experiment with thrifty pigs, diff~rent results w~r~ 0b
tained. The pigs fed th~ high level of protein made faster gains (P :: .01) 
than the pi~s on th~ low l~vel of protein. Th~y also made more efficient 
gains. In thiS experim~nt, the pigs f~d the low I~vel of prot~in showed a 
greater response In rate :md efficiency of gains to either aureomycin or pro
cain~ penicillin than did pigs fed a high protein ration. However, there was 
no significant difference between the antibiotics in their effect when added 
to eith~ r ration. 

11. AU pigs fed a high protein ration in the second experiment made 
faster gains throughout th~ period of th~ feeding trial dun pigs fed the low 
level of protein. Howe\~, the efficiency of gains by wttkIy pc:riods followed 
a different trend. Th~ pigs which were f~d the high level of protein made 
the mOSt efficient gains up to a weight of 110 pounds. Mter that time the 
pigs fed the low level of protein made the most efficient gains. 
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