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INTRODUCTION

Many South Dakota farmers depend upon the pig enterprise for a
portion of their yearly income. According to the South Dakota Crop and
ILivestock Reporting Service, approximately 19 per cent of the caah farm
income of South Dakota is obtained from the marketing of hogs.

The successful swine producer's primary objective is to receive
the greatest possible financial retura for his investment and lador. In
order to accomplish this aim, it is often desirable to feed a ration
which produces as fast a rate of gain as possible without ssorificing
feed efficiency or carcass quality.

The growth response obtained by feeding antibiotics to pigs was
first realized in the summer of 1949. Since that time, many experiments
have been performed with antibiotic supplementation of various svine ra-
tions.

The work reported herein is a portion of a project condusted by
the Animal Husbandry Department at South Dakota State College in an ef-
fort to determine the value of antibiotic supplementation in pig rationa.
The objectivea of this study were to determine the effects of discon-
tinuing antibiotic supplementation during the growing-fattening periad,
and the value of combining more than one antibiotio in rations for
growing-fattening pigs. Rate of gain, feed effigienay, and carcass quality
were used in deteraining the value of the various treatzents.



REVIEW OF LITERATURE

The experimental use of antibiotics in swine rations began shortly
after Cunhs gt gl. (1949), working with pigs, discovered that the growth
response obtained by the feeding of "animal protein factor®™ (APF) supple-
mentl/ was attributable to some unknown factor in the APF besides vitanmin
B12. Later, Jukes gt al. (1950) observed that pigs on a diet consisting
principally of yellow corn and peanut meal grew: slowly and showed no
growth response to a supplemeant containing vitamin Bjp, while a marked
increase in growth could be obtained by adding APF supplement to the basal
ration, At about this same time, Carpenter (1950) fed the antibiotioc
aureomycin at a level of 1.25 grams per 100 pounds of feed and cbtained
the same growth stimnlation as an equivalent amount of APF concentrate or
a combination of vitemin B;, and pure aureomycin. These data were the
first in swine nutrition research to suggest that the plus factor in APF
oconcentrate was an antibiotioc.

Since the first report that antibiotics fed to swine promote an in-
crease in rate of gain, many experiments have been conducted with various

antibiotics. Considering the amount of work done on this subject, the

Fv Crude preparations from the aureoaycin fermentation which supplied
not only vitamin B)2 but also another growth faotor,



author finds it impractical in this reviev of literature to include all
the literature pertaining to antibiotic supplementation. As a conse-
quence, only a few of the experiments dealing with rate and efficiency of
gain will be discussed along with trials where various antidbiotics, singu-
larly and in combination, supplemented different swine rations during
various phases of the growing-fattening period.

Although the majority of the experiments have shown favorable ef-
fects of antibiotic supplementation; several, Brown (1951), Bridges o%
8l. (1953), Schendel and Johnson (1953), and Wallace g% al. (1954),
have shown no statistically significant inorease in rate of gain with the
use of antibiotics in rations fed to growing-fattening pigs.

The addition of antibiotics to an all vegetable diet resulted in
marked improvement in the growth rate and feed efficiency of pigs as re-
ported by Miller gt gl. (1951), Wallace ot gl. (1951), Barber g% al.
(1952), Becker ¢% al. (1952), Catron gt gl. (1952). It may be that work-
ers, who obtained no favorable effects froa antibiotics fed to pigs, con-
ducted their experiments in relatively disesase-free environzents. Anti-
biotics appear to exert the greatest response when fed to unhealthy pigs.
Rork with antibiotics fed to unthrifty, runty pigs indicate a sig-
nificantly faster rate of gain and more thrifty appearance compared to
the controls at the end of the expariment (Bowland % al. 1951 and Blight
ot al. 1952).

A pumber of experiments have been carried out to determine if dif-
ferent sourzes of protein and type of rations have any effect on the
response to antibiotics. Lepley ot al. (1950) fed control pigs a basal



ration consisting of corn and soybean oil meal fortified with B-vitamins,
vitamins A and D2, end minerals, Other lots received the basal ration
supplenented with one of the following: dried whole unextracted aureony-
oin mash, meat and bone scraps, aureomycin mash plus 5 per cent meat and
bone soraps, or aurecaycin mash plus 2.5 per cent meat and bone scraps.
Their results showed that dried whole aureomycin mash increased average
daily gains significantly in both dry lot and pasture and alszo increased
rate of gain regardless of the presence or absence of meat and bone
scraps in the ration.

Briggs and Beeson (1951) fed 44-pound, healthy weanling pigs on a
diet of all plant protein, The ration was composed of yellow corn, =@oy-
bean oil meal, alfalfa meal, cod liver oil, essential minerals, and three
B-vitamins (0.8 milligram of riboflavin, 5 milligrams of niacin, and 4.5
milligrams of caloium pantothenate per pound of rstion). An increase of
11 and 13 per cent in rate of gain was obtained and the feed effisdsncy
was improved 14 and 15 per cent, respectively, when 15 milligrams of pure
streptomycin or 10 milligrams of pure aureomyocin was fed per pound of
total ration.

Huang ot al. (1953) observed that terramycin stimulated the growth
of pigs by more efficient feed utilisation. The ration of these pigs was
adequate in all known nutritional aspects; yet, terramycin promoted sig-
nificantly greater growth than did the basal ration.

Antibiotics appear to stimulate the appetites of growing-fattening
pigs which generzlly results in faster and more efficient gains. Catroa

8% al. (1952) reported thet antibiotio-fed pigs consumed 28 per cent more



water, 13 per cent more feed, and gainsd 2_7.5 per cent faster than mon-
antibiotic-fed pigs.

Carpenter (1951) using 27-tc 33-pound pigs added straptomycin
(CaCly complex), aureomycin hydrochloride, ohloromycstin, terramyecin hydro-
chloride, and penicillin to a basal diet of corn, ground oats, wheat
middlings, soybean oil meal, tenkage, and alfalfs leaf meal, He reported
that all of these antibiotics stimulated growth mnd increased efficiency
of feed utilization. Also in an sxperiment sonductéd rscently, Fletchar
and Barrentine (1954) stated that sureomycin and pamicillin appeared to
incraase feed consumption and efficiency of food utilization, but the in-
crease in rate of gain was not statistically signifisant, The bassl ra-
tion consisted of corn, cottonsssad maal, alfalfa meal, salt, oyster shell
flour, and ferrous sulfats. The levels of nuroc;qyiin fed were 6,8 and
13,6 milligrams per poumd of ration, while the penicillin was fed at =
level of 2 milligraas per pound of wation,

Briggs and Beeson (1952) rsported that aureomycin and vitamin B12,
fod at a level of 8.5 milligrams and 12.5 miocrograss respectively, per
pound of total ration, stimulated the growth of pigs which wers self-fed
a corn, soybean, alfalfa msal ration fartifisd with cod liver oil, cal~
cium pantothenate, riboflavin, niacin, and essential minerals but exarted
only a slight increase in efficiency of gain, They also observed that 15
ailligranms of purs streptomysin base per pound of total ration stimulated
growth more than the 2.5 milligranm level., They stnoluded that antibiotics
exert their more favorable effect at definite optimum levels. A combine~-
tion of 12,5 micrograms of vitamin Bj plus 15 milligrams of streptomyoin
per pound of ration improved growth rate and feed #fficiensy more than



whan either factor was added singularly. More uniformity sas observed
in lots of pigs fed antibiotics and/or vitamin By than in control groups;
alsc they ate more feed than the controls,

S8ome workers tested the effects of feeding antidiotics during def-
inite periods from weaning to market weight. Terrill e gl. (1952) ob-
tained a 27 per cent increase in rete of gain (highly significant) from
weaning to 100 pounds by adding 5 milligrams of aureomycin hydrochloride
per pound of ration which contained 20 per cent orude protein., The
basal dry lot ration of corn and soybean cil meal was fortified with B-
vitamins, minerals, and vitamins A and D. Bacitracin, at the level of 5
nilligrams per pound of the same ration as above, promoted a 16 per cent
increase in rate of gain (significant). Better results were obtained
with bacitracin whea it was included in rations froam weaning to 200 pounds
then when it was included in rations of pigs only from 100 te 200 pounds.

Burnside gt al. (1954) obtained significant inoreases in rate of
gain from pigs fed antibiotics with wvariocus protein levels froa imitial
weight to 70 pounds. From 71 to 125 pounds, supplementing 18.2 and 13.7
per cent protein retions with aureomycin significantly increased the rate
of gain., With 126-to 213-pound pigs, aureomycin suppleaentation stimu-
lated rate of gain only in the groups fed 11.5 per cent protein rations.

The effect of adding antibiotica to a amall grain ration was re-
ported by Bowland gt gl. (1951) of the University of Alberta. Their
study was to determine the effect of aureomycin in a barley-oats ration
with protein suppleaents of either all vegetable or mixed animal-vegetable

protein, APF plus aureomycin caused a marked increase in rate of gain



and feed efficiency when sdded to either all vagetable or animal-vegetable
protein supplements. Tha effect of APF plus aureosmysin was a 24 per cent
increase in daily gainr and a 9 per cent increase in feed efficiency during
the growing period (30 to 125 pounds) compared to a 15 and 5 per gent in-
crease, respectively, during the growing-fattening period (125 to 200
pounds). The average daily feed consuaption was also greater in lots
receiving APP plus aureomycin. After the pigs were placed om pasture and
fed only the basal ration, there was no carry-over effect of the anti-
biotie insofar as average daily gains were soncerned. The APF plus
aureomyecin lot maintained their lead in weight but failed to gain any
faster than the original controls.

In another experiment, Terrill gt gl. (1951) added 25 milligrams
of aureomycin hydrochloride per pound of bassal ration containing 20 per
cent crude protein. They reported that antibiotic supplementation pro-
duced a 28 per cent faster gain from weaning to 75 pounds on dry lot com-
pared to the control group. During this test, it was noted that the pigs
whieh received aureomycin ate more feed, drank more water, and exhibited
firmer feces than the pigs in the control let. In the seeond experiment
with pigs fed from 75 to 225 pounds, the effeet on gains by adding 10 or
40 milligrams of streptomyocin per pound of ration was observed. Figs
receiving 40 milligrams of streptomycin per pound of ration gained 19 per
cent faeter than did the basal-fed pigs. The pigs receiving 10 milli-
grans of streptomyoin per pound of ration gained 11 per cent faster than
the contrals.

Thers has been limited work with the discontinuance of antibiotic



supplementation after pigs reach a certain weight, even though several
workers have obsarved that the response to antibiotics is greatest in the
early part of the growing-fattening period. One experiment was reported
by Lehrer gt al. (1953) who studied the effect of crystalline aureomycin
and orystalline terramysin on suckling, growing, and fattening pigs.
They found both antibiotics, when fed fyrom two days or from four weeks
of age to 200 pounds, were equally effective in increasing gains 8 to 17
per cent. In this experiment, they stated that antibiotic supplementa-
tion for the entire feeding period increased t!;o average daily gains only
slightly more than when the antibiotic was fed for only the first eight
wvoeks of the feeding period. These results are “in disagreemant with
those reported by Wallace g% gal. (1953). These workers stated that on a
corn-peanut meal ration gains were not influenced by reducing the level
of aureomycin from 20 grams to 10 grams per ton of feed after the pigs
reached a weight between 100 and 155 pounds. The animals ate more feed
when placed on lower levels of antibiotici. The efficiency of fasd utili-
sation was in favor of the groups left on high levels of antibiotic.
When aureomycin was discontinued, a significant redustion in rate of gain,
lowering of feed consumption, and a declining feed conversion were ob-
sarved, The effects of withdrawing aureozycin were less pronounced with
pigs fed a corn-soybean o0il meal ration, but still apparent. These work-
ers stated that if optimum gains are to be obtained, antibiotio supple-
mentation should not be discontinued during the growing-fattening pericd.
A limited amount of work has been reported on combining two or more

antibiotics in pig rations. Bridges ot al. (1952) self-fed pigs a 20 per



cent crude protein besal ration consisting of corn and degossypolized
cottonseed meal, with and without mntibiotics, in dry lot until the pigs
reached 100 pounds. The pigs fed penicillin gained 0.26 pound per day
faster from weaning to 100 pounds and 0.20 pound faster froma 100 pounds
to market weight than did the basal-fed pigs, but this increase in gain
was not statistically significant, Streptomyocin significantly in-
craased the rate of gain over that produced by the basal ration froa
weaning to 100 pounds. The feed efficiency was increased by feeding
penicillin, streptomyein or a combination of the two,

Since antibiotics appesr to give the greatest response during the
early part of the growing-fattening period, withdrawing them from the
ration at certain weights might be economical. The work on this has been
rather limited and more should be done before sound recommendations oan
be made regarding the economy of such prscotice.

It appears from the limited work reported on combinations of anti-
biotics that greater response may be obtained by combining certein anti-
biotics in rations for growing-fattening pigs. More testing needs to be
done with several antibiotics and with various rations.

Buradological Influences of Antibiotice

Many experiments have been carried out in an effort to determine
the mode of asction of antibiotics when they are added to swine rations,
A study of the response on water intake produced by feeding antibiotics
has been reported by Braude and Johnson (1953). They found that the ef-
ficienoy of food utilisation was significantly higher in animals receiving

aureomyoin than in control lots. They could not find any inorease in
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water intake due to the feeding of antibiotics, although a consideradly
higher (statistically highly significant) urine output was observed.

This may indicate a lower metadolic activity of the animal, smaller
respiratory losses, snd smaller losses through the skin of antibiotic-fed
pigs.

Robinson gt a)l. (1953) observed that procaine penicillin made
little difference in nitrogen retention and lessened calcium retention
along with water intake. They stated that a lower output of heat by the
supplemented animals would be oonsistent with their reduced intake of
water,

Workers have conducted research with digestion trials in an attempt
to explain the action of antibiotics when fed to swine., Huang gt al.
(1953) found digestion coefficients of the different nutrients higher in
pigs fed terramycin than in the control pigs. The differences between
the besal and antibiotic-fed groups were the greatest in digestibility
of protein and dry matter. The aversge pH of the urine and feces of each
diet group was the same. The percentage and total excretion of indiecan
were much higher in pigs receiving terramycin than in the controls. All
of the internal organs from pigs fed terramycin had a higher specific
gravity but ware smaller in size than the internal organs of the basal-
fed pigs. They found that swine which were fed terramycin had a greater
infestation of ascarids than did those pigs which did not receive terra-
mycin, Vitamin A was found to be higher in livers of pigs which received
the antibiotic. Thare was no differsnce in the iodine number or refractive

index of the fat between the two groups.
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BErown (1951) found no significant difference in nitrogen balance,
metabolizable energy, or apparent digestibility of protein between aureo-
aycin and basal-fed groups. He also reported no effect of aureomyocin on
rate of passage of substances (!0203) through the digestive tract, on
the weights of the digestive tract, liver, heart, spleen, kidney, or on
sise of caecum, But Wahlstrom g% gl. (1952) conducting experiments with
baby pigs, found a threefold increase in caecal size of aureomycin-fed
pigs compared to the controls,

Studies have been carried out with various blood constituents in
an attempt to discover the physiological influences produced Yy antibiotics.
Squibd ¢t al. (1953) reported no apparent effect of aureomycin on serum
proteins, ridboflavin, ascorbic acid, carotenoids, vitamin A, tocopherols,
red blood oell count, hemoglobin, and hematocrit in the blood of young
growing pigs. They reported that the increase in alkaline phosphatase
values observed in pigs on a diet of either corn or bananas seemed to be
depressed by the addition of aureomycin to the pigs' diet.

Brown g% a). (1952) observed that the growth response of aureosycin
appeared to be a result of higher daily feed intake. They reported that
aureonmycin had mo effact on such factors as hemoglobin level, efficiency
of feed utilization, nitrogen balance, or energy Bmlance. However, Wallace
2% al. (1954) found that the blood of pigs which received aureomycin was
slightly higher in hemoglobin content than that of the non-antibiotio-fed
pigs.

A study of hemopolesis in pigs fed rations of wvarious protein levels

was reported by Burnside gt gl. (1954). They observed the hemoglobin
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level t0 be influsmced by mureomycin only in the higher protein rations
(21 and 18.2 per cent) until s weight of 125 pounds was reached. From
126 to 213 pounds, aureomycin added to the msdium-protein ration (11.5
per cent protein) appeared to increase the rate of hemoglobin synthesis,

Blood glucose levels were studied by Catrom g% gl. (1953b). They
found the blood concentration of glucose significantly (P = 0.05) greater
than the controls 20 minutes after administration of glucose if pigs were
fed aureomycin, After the pigs were fasted for 30 hours and glusosa then
placed into their stomachs, there was no differsnce in blood glucose be-
tween aureoaycin and bassl-fed pigs. This suggests that there is not s
prolonged nutritionsl effect after antibiotics gre withdrawn from the
ration. They found that combinations of antibiotics resulted in higher
(predosage) blood glucose compared with those animals fed aureomycin alone
or fed the basal diet. The antibiotics fed in various combinations in-
cluded aureomycin, peniocillin, strepiomycin and polymyxin. Sulfathalidine
was used in some of the combinations. The possible explanations given
for this observation were: (1) changes in the intestimal flora resulting
in more glucose being available for absorption, (2) changes in the struc-
ture of the absorptive tissues of the gastro-intestinal tract allowing a
faster rate of absorption of glucose, or (3) changes in the metabolisa of
the animal resulting in higher blood glucose levels after oral ingastion
of glucose.

Many workers have reported that aureomycin, penicillin, terramycin,
and streptomyocin exert their growth response by controlling enteric diseases

such as bloody dysentery and scours, Bacitracin end chloromycetin do not
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eeer to produce this effect. (Schmneider and Huang, 1950; Carpenter,
1951; Wallace &t g)., 1951; Briggs and Bsason, 1951, 1952; Burnside ¢% al.,
1953.)

An experiment was oarried out by Catron g% al. (1952) in an at-
tenpt to re-evaluate the protein requirements of growing-fattening pigs
in concrete dry lot, with and without aureomycin. The pigs were fed =
corn and soybean oil meal ration supplemented with minerals and vitamins,
including vitaain By5, In the abssncs of an antibiotic, the 16, 13, and
10 per cent protein level rations supplied the pigs! needs fros weaning
to 200 pounds, whereas in the presence of antibiotic the 14, 11, and 8
per cent levels of protein produced gains equivalent to tha highar levels
of protein, These workers stated that aureomycin when added at the rate
of 10 milligrams per pound of ration exerted a protein "sparing-like"
aotion. However, Hoefer gt al. (1952) reported that terrasyein at the
level of 5 milligrams per pound of total watiom did not saem to affect the
requiremente of pigs for protein. They stated that a higher level of B-
vitamins may be the eause of a lower requirement of protein supplement in
pig rations today.

Other reports are in disagreement on the "sparing” action of anti-
biotios. Powick g% gl. (1951) showed that aureomycin could cover a
nicotinie acid defioiency in pigs for a period of 3 weeks and thareafter
become ineffective. Foesible explanation was givem that aursomycin kills
mioroorganiems in the intestinal tract which then makes the nicotinic
ncid available to the host, At the and of 3 weeks, only aureoxmycin resist-

ant strains of beoteria remain in the intestinal tract eo that this source

109654
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of nicotinic acid would be lost to the host.

Nahlstrom and Johnsom (1951) reported that the addition of aureomy-
cin to a group of baby pigs, wiiich possessed a vitamin By, deficiency, gave
no beneficial response when given either before or after the deficiemocy
state existed. Wahlstrom's results are in disagreement with those ob-
tained by Catron ot al. (1953a). These latter workers stated that mureo-
mycin appesrs to "spara” both vitamin B)2 and pantothenic moid although
the addition of pantothenioc aocid or vitamin B;2 in the presence of sureo-
myoin did not affeot the efficiency of feed utilisation. Luecke g% al.
(1953) could £ind no "sparing” effect on the pantothenioc acid requirement
of pigs when they fed 5 milligrams of aureomycin per pound of basal ra-
tion,

Only preliminary informetion is available pertsining to the influ-
ence of antibiotics om swine ocarcass composition. Erowm (1951) reported
that in a peired fesding trial, aureomyocin-fad pigs had hesavier carcasses
and trizsed hams (P £ 0.05) then their paired controls. He also obtained
a higher dressing percentage and heavier baokfat (P é 0.05) in favor of
the aursomyoin-fed pigs.

rerry g% al. (1953) found that backfat thiokness at the first ribd
was significantly greater (P £ 0.01), at the same kill weight, on oar-
casfes from swine fed antibiotics than on carcassea from hogs fed ths con-
trol rations. The weight of bellies was heavier from carcasses of anti-
biotic-fed hogs than from controls, Carcass analysis was obtained by
grinding one-half of the carosss and weighing the boma and hide separate-
ly. They found that carcasses of antibiotic-fed hogs contained
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significantly more (P £ 0,01) fat and significantly less (P 5 0,01) pro-
tein and water than the control animals' carcasses.

Bowland g% al. (1951) found a tendency for APF plus aureomycin to
increase dressing percentage and lower carcass grades. They raported that
the principal effect of aureoayoin was a reduction in garcass length and
an increase in backfat,

Huang ¢t ). (1953) obtained a higher dressing percentage from terra-
mycin-fed pigs than from those fed the bawal ration. Terramyéin-fed
animals yielded more total lean meat and more fat than the controls, They
noted no difference in the thicimess of backfat, in body length, or in
bone structure between all lots,

Many workers have reported little difference between basal and anti-
biotic-fed pork sarcasses. Wilson et gl. (1953) found little difference
in dressing peroentage or in length of esrcass. Terrill g% gl. (1951) as
well as Catron g% gl. (1952) reported no significant differences im car-
cass characteristics between antibiotic and non-antibiotio-fed pigs.
Visoera from all caroasses appeared normal, MNore recently, Catron gt gl.
(1953a) obtained no difference between antibiotic and non-antibiotic
treatments in respect to depth of body or percentage of lean to fat.

The mode of action of antibiotics when fed in swine rations is still
uncertain, and a considerable amount of work will be needed before their
action can be fully explained. The effect of antibiotic supplementation
on ocarcass quality is not definitely determined. There is no clear-cut
evidence of a fatter-type careass when antibiotics are fed to growing-

fattening pigs. The effect on carcass quality tends to be emsll and the
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techniques now used probably are not sensitive enough to measure the dif-
ferences, if any, produced by antibiotics,
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EXPERIMENTAL PROCEDURE

The experimental animals used in this study were 75 puretred Poland
China, Spotted Poland China, Duroc and Hempshire pigs which were farrowed
in the spring of 1951. They were allotted into five lots of 15 pigs
each on the basis of sex, age, weight; and, as much as possible, the in-
dividual's relative weight in its litter. Treatments were then assigned
at randoa to the five lots,

This experiment was conducted at the college swine farm located ocme-
quarter mile north of the college campus. The pigs were housed and fed
on concrete in the south feeding barn., Water in self-waterers was avail-
able at all times.

Pigs in Lot I were used as the controls. They were self-fed a
basal ration consisting of the following ingredients: shelled No. 2 yel-
low corn; a protein supplement mixture consisting of 42 parts of soybean
0il meal, 30 parts of tankage (60 per cent crude protein), and 28 parts
of ground suncured alfalfa hay; and a simple mineral mixture consisting
of 2 parts ground limestone, 2 parts steamed bonemeal, and 1 part common
salt,

Three pounds of alfalfa hay in the protein supplement were replaced
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by three pounds of Aurofaal/ in Lots II and III, The pigs in Lot II re-
ceived the Aurofsc throughout the trial; while those in Lot III were fed
this supplement to weights of spproximately 125 pounds, after which they
received the basal ration,

One pound of alfalfa hay in the protein supplemant was replaced by
one pound of ﬂ-iy in Lots IV end V. This rate of substitution supplied
nearly the same amount of antibiotic (terramycin) as was used in tha ra-
tions for Lots II and III (aureomycin). Lot IV recesived the terramycin
throughout the trial; while the antibiotic was discontinued, and the pigs
were fed the basal ration in Lot V after reaching approximately 125 pounds.

The average initial weight when the experiment began on Jume 15,
1951, was approximately 50 pounds. All pigs were individually weighed at
this time and every 14 days thereafter until July 27, 1951, at which time
they approached 125 pounds. They were then weighed seven days later, and
all lots except Lot I averaged over 125 pounds. At this time, Lots III
and V were taken off of rations containing an antibiotic and placed on tha
basal ration, Weighing was continued at approximately l4-day intervals
until each lot approached 225 pounds, then the lots were weighed weekly.

As each pig reached approximately 225 pounds, it was removed froa the

F% "Aurofac Vitemin B;,* is an antibiotic feed supplement guaranteed
to contain 1.8 grams aureomyoin and 1.8 milligrams of vitamin Bjo per
pound of supplement, Aurofac for this experiment was supplied Lederle
Leboratories, Pearl River, X. Y,

2/ *Bi_Con TM-5 Antibictic Peed Supplement® is a livestook feed
supplement guaranteed tc contain 5.0 grams of crystalline terramycin hydro-
chloride per pound of supplexent. Bi-Con TM=5 was supplied for this ex-
periment bty Chas., Pfizer and Co., Inc., Brooklym, K. Y,
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experiment., The slowest gaining pigs, regardless of their weight, were
removed frum the experiment when the lot averaged 225 pounds.

Records ware kept of all corn, protein supplement, and minerals con-
suned. The feed in the self-feeders, with the exception of the minerals,
wes weighed back am the day Lote III and V were changed to the basal ra-
tion., 7This permitted the caloulation of feed consumption and efficisncy
from the beginning of the experiment up to approximstely 125 pounds, and
froa 125 pounds to market weight.

On the 66 day of the trial, August 16, 1951, ome of the pigs in
Lot IV died of causes not due to the treatment of this experiment. His
dead weight was recorded. For the analysis of ths data this pig was re-
movad from the experiment on August 3, 1951, the date of his last live
weight., An adjustment in feed cunsumption by this lot was made by sub-
tracting this pig's estimated feed consumption during these 13 days. This
was computed fram the average feed per pound of gain made by Lot IV up to
August 3 multiplied by his daily rate of gain from August 3 to August 16,
Fourteen pigs were carried in Lot IV for the remainder of this trial.

Thirty-nine harrows, averaging 209.,2 pounds at the time of kill,
were slaughtered at the college meats lsharatory. Individual weights and
measurements ware taken. The objective of this work was to determina the
effects of aureomyein and terramycin upaz the physioal gharacteristics of
pork sarcasses.

The original plan was to slaughter eight barrows per lot, but failure
to reach slaughtsr weight before the experiment was terminated pravented

the use of two barrows from Lot I, HNine barrows were slaughtered from Lot II,
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The carcasses were dressed a modified packer style. The total car-
cass was divided down the midline and the head, ham facings, and leaf
fat were loosened but not removed. The dressing percentage was computed
ofi the basis of the entire carcass after a 2{-hour chill at a temperature
of 32-34 degrees Fahrenheit.

Length of carcass and thickness of backfat were taken after the
carcasses were chilled, The msasurement for lemgth was taken from the
leading edge of the first rib to point of aitch bone. Backfat thickness
was massured at the first rib, last ridb, and last lumsbar vertebrae.

The right side of each carcass was cut into wholesale cuts in a man-
ner similar to the standard procedure as outlined in the report of the
proceedings of the Reoiprocal Meat Conference (1951), Weights of the
four lean cuts (ham, loin, boston butt, and picnic shoulder) were recorded.

A total of 156 pigs were used in three trials conducted on anti-
biotic combinations at the S8outh Dakota State College swine farm, Four
breeds were represented, namely: Poland China, Spotted Poland China, Duroco,
and Hampshire,

The pigs were allotted by selesctive randomisation into four lots of
12 pigs eagh in two dry lot trials, and four lots of 15 pigs each in one
trial on pasture. They were stratified according to sex, littermates,
weight, and btreed. Treatments vere then assigned at rendoa tc the differ-
ent lots, All the pigs used in each trial received similar management and
feed prior to being placed on the experiment.
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All pigs were individuzlly weighed at tha start of each experiment
and at periodic intervals until they approsched the weigh-out weight of
200 pounds, Weights were then taken every seven days until the close of
the trial, All weighing in each experiment was done at approximately the
same hour of the day in order to avoid any variation resulting from feed-
ing habits, Each lot was removed from the project when the average weight
of the lot equaled 200 pounds.

The two experiments in dry lot were conducted in a barn on the col-
lege swine farm, This barn contained four 10 X 14~foot pens, each of
which opened into a 14 X 20-foot concrete apron to the south, The pigs
were allowed access to the outdoor lots at all times. Automatioc self-
waterers were present in each indoor pen,

The experiment on pasture was conducted in four lots of brome-
alfalfa (predominantly trome) pasture. Two 8 X l4-foot portable houses
per lot were ueed for shelter. An 80-gallom steel tank, equipped for
automatic watering, was placed in each lot.

The group in the first trial in dry lot and those pigs on pasture
were wormed with sodium fluoride before dbeing placed on the experiment.
All the experimental animals had been vaccinated for hog cholera and
erysipelas prior to the beginning of the experiments.

The pigs in all experiments were fed free-choice froa self-feeders,
The basal ration for the dry-lot trials consisted of shelled yellow corn
and a protein supplement consisting of soybean 0il meal, tankage (60 per
cent crude protein), and ground alfalfa hay in the respective ratio of
2:2:1. The basal ration for the pasture trial contained shelled yellow



22

corn and a protein supplement consisting of equal parts of soybeam oil
meal and tenkage. In sll trials, a simple mineral mixture of 2 parta
steamed bone mesl, 2 parts limestone, and 1 part trace-mineralised salt
was supplied free-choice. Records were kspt of all corn, protein sup-
plemant, and mineral consumed.

The antibiotic supplements were originally planned to be fed in
the same amount in both the first experiment in dry lot and the experi-
nent on pasture. Due to an error in calculation while mixing, the amount
of antibiotics fed was not exactly as planned. In the different experi-
sents the treatments were as followss

Pirst Dry-Lot Trial:

Lot I - Gontrols (basal ration)

Lot II - Basal retion plus 27 milligrams of sureomyoind/ per pound
of proteim supplement,

Lot III - Basal ration plus 13,5 milligrams of aureomycim and 13.5
milligrans of penicillind/ per pound of protein supple-
ment,

Iot IV - Basal ration plus 13.5 milligrams of aureomyocin and 13,5
ailligrams of torrwoiny per pound of protein supple-
ment.

Pasture Trial:
Lot I - Control (basal ration)

¥ Aureomycin fed in the form of Aurofao—24.
2/ Penioillin fed in the form of Procaine Penicillin (20 per cent).
k74 Terranycin fed in the fora of TN-5,
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Lot II - Basal ration plus 30 milligrams of sureomycin per pound

of protein supplement

Iot III - Basal ration plus 15 milligrams of surecmycin and 10 mil-

ligrams of penicillin per pound of protein supplement.

Lot 1V - Basal ration plus 15 milligrams of aureomyoin and 15 mil-

ligrems of terramycin per poumd of protein supplement.
Second Dry-Lot Trial:

Lot I - Control (basal ration)

Lot 1II - Basal ration plus 40 milligrams of aureomycin per pound

of protein supplement.

Lot III « Basal ration plus 16 milligrams ¢f penicillin and 20 mile-

ligrams of terramyoin per poumd of protein supplement.

Lot IV - Bagal ration plus 16 milligrams of penicillin and 20 mil-

ligrams of -troptonhy per pound of protein supplement.

The Experiment Station Chemistry Depertment analyzed represamtative
samples of corn and protein supplement for orude protein content,

The antibiotios were premixed in soybean oil meel and then mixed
with the remaining protein supplement iam 1000-pound hatches.

Two animals died in Lot III of the group on pasture, One died from
the effeots of over-heating on Jume 12, 1953, while the other died July
28, 1953. Tha latter one was found caught under one of the houses usad
for shelter. Sixty-six feeding days were subtracted from this lot. The
produot of Lot 1II's average daily gain during this period multiplied by
the caloulated feed consumed per pound of gain (3 pounds) was 3.75

pv4 Straptomycin fed in thas form of Vet-Strep (streptomycin sulfate).
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pounds of fead consumed per day. This valua was used to compute the total
anount of feed consumed by these two pigs for the 66 days. It was estimated
thst 80 per cent of the fead comsumed was shelled corn and 20 per cent was
protein supplement. A total of 198 pounds of corn and 49.5 pound® of
protein supplement was subtracted from the total feed consumed by this lot.

In Lot IIl of the first experiment in dry lot, ona pig was not
gaining weight, This pig was removed June 10, 1953, It was estimated
that this pig's daily feed consumption was one pound of corn and one-third
pound of protein supplement. Forty-two pounds of shelled corn and 14
pounds of protein supplement were subtracted from the total feed consused
by this lot.

Carcass measurements were conducted at the John Morrell and Company
plant at Sioux Falls, South Dakota. A total of 38 pigs froam the first
antibiotic-combination trial in dry lot and 42 pigs from the trial on
pasture were used for carcess measurements., Individual weights were re-
corded before slaughter, and dressing perocentage were computed from
chilled carcass weights,

A measurement of each carcass length was taken from the leading edge
of the first ridb ¢~ tha anterior end of the aitch bone. Backfat thickness
of eagh chilled carcass was taken from the first, seventh, and last ribd,
and at the last lumbar vertebrae. The left loin was removed from each
carcass and divided between the sixth and seventh ribs froa the loin end.
The loin-lean area was obtainad as the produoct of the length times the

width of the longissimus dorsi muscle at this point.
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RBSULTS AND DISCUSSIOHN

A oummary of the results of the first 49 days of this experiment
i presented in table 1.

A statistiecsl analysis of the data was made by means of the ™t"
test for umpaired differences (Fisher, 1948). A significantly (P = 0.01)
faster rate of gain was shown bty the pigs receiving the antibiotics.
Aureonmycin and terramycin were equally effective in promoting a rapid
rate of gain during this early growing-fattening phase., The pigs re-
ceiving the antibiotics consumed 15 per cent more feed per day than the
ocontrol group, Lot I. This differences was due to a larger daily con-
sumption (20 per cent) of corn. The feeding of antibiotics reduced the
feed required for 100 pounds of gain by approximately 8 per cent. This
improvenment in feed efficiency. can be attributed primarily to a lower
consumption of protein supplement per 100 pounds of gain by the anti-
biotioc-fed pigs. The control pigs consumed approximately 20 pounds more
protein supplement per 100 pounds of gain than the antibiotioc-fed pigs.

If one assumes that pigs fed free-choice balance their own rations,
the conclusion may be drawn that the antibiotics, aureomycin and terra-
myoin, exert a "sparing® effect om protein requiremeats of pigs from
weaning to 125 pounds. This would be in agreement with the conclusions



TABLIE 1

Results of Feeding Antibiotic to Pigs from Weaning to 125 Pounds
June 15 to August 3, 1951

Lot I Lot II Lot III Lot IV Lot V

Aureo- Aureo-

myein myoin

Viteain Vita-in

Basal 22 to B T-rnqyoin Tarragyoin
No. of pigs 15 15 15 15 15
Av, no, days on feed 49 49 49 49 49
Av. initial wt., 1lbs. 49.7 49.5 50.5 50,1 50.5
‘V. fiﬂﬂl 't.’ lb.. n6.1 m.? 13“5 136.9 132-7
Av, total gain, lbs. 66.4 87.2 84.0 86.8 82,2
Av, daily gaim, 1lbs, 1.36 1,78* 1.71% 1.7 1.68*
AY, daily feed consumed:
Shelled yellow corm, lbs. 3.0 heok5 444 4.26 4.04
Protein supp., lbs, 0.96 0.92 0.86 0.92 0.84
Total feed, 1lbs. 4.39 5.37 5.30 5.18 4.88
gon; -gain:
Shelled yellow corn, lbs, 252.9 250.3 258.8 240.5 241.3
Protein supp., lbs, 71.0 51.9 50.4 52.2 50.2
Totel feed, lbs. 323.9 302.2 309.2 292.7 291.5
Vitamin B)2 end antibiotics consumed
b 3

Vitemin Bj2, meg. — 9.25 8.76 —— —_
Aureomycin, mg. -— 9.25 8.76 —_— —_—
Terramyein, mg. — i G 8.88 8.61

*# P £0.01 over the control (Lot I)
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drawm by Catron g% gl. (1952). The protein supplement in the feeders was
not weighed back when the pigs reached 125 pounds in the other trials,
and their consumption up to this weight could not be determined. There-
fore, it cannot be concluded conclusively that the mode of action of
antibiotics is a "sparing® of protein from the results of one trial.
Further work would seea justifiable to determine what effect antibiotics
have on protein requirements of pigs from weaning to 125 pounds.

The results of the feeding trial conducted during the period of
August 3 to October 22, 1951, are summarized in tadble 2, Iot II, re-
ceiving aureomyecin during the entire feeding period, gained significant-
ly (P £ 0.01) faster than the controls. Lot IV, receiving terramycin
throughout the entire feeding period, gained approximately 5 per cent
faster than the basal fed pigs, but this increase was not statistically
significant.

There was no significant difference in rate of gain by the pigs in
Iots III and V, antibiotios discontinued at 125 pounds, end the control
lot. During this period, the pigs receiving the basal ration gained ap-
proximstely 3 per cent faster than did the pigs in Lot V which received

terraaycin only to 125 pounds. However, the control pigs gained 4 per
aent less, during this period, than those pigs which had received aureomy-
oir. and vitamin B33 only to 125 pounds in weight (Lot III).

Pigs in Lots I, III, and V, all of which were receiving the basal
ration during this period, consumed an average of 4.6 per cent less feed
per day than those pigs in Lots II and IV which were receiving an anti-

biotic supplement. This is in agreement with the many reports of increased



TABLE 2

Summery of Results of Discontinuing Antibiotic Supplementation
During the Growing-Fsttening Period (125 to 225 pounds)
August 3 to October 22, 1951

Lot I Lot II Lot III Lot IV otV

Aureo- Aureo-

ayein ayoin

Vitanmin vu.m

Basal B)s to - B12 Terrasyoin Terramycin
—dieme Coppared m__i.l.;__lai_.lb —%0.225 1b, %o 123 1b,
No. of pigs 15 15 15 1% 15
Av. no., days on feed 61.9 45.0 48.1 45.0 53.0
Av. initisl 't., lbs. 116.1 ]36.7 13‘05 139.2 13207
Av, final wt., lbs. 228.3 227.5 225.2 225.2 225.9
Av., total gain, lbs. 112,2 90.8 90,7 86.0 93.2
Av. daily gain, lbs. 1.81 2,02% 1,89 1.91 1.76
Ay, daily feed ocongumed:
Shelled yellow corn, lbs. 6.35 6.84 6.55 6.55 6.35
Protein swpp., lba, 0.78 0.80 0.80 0.95 0.82
Total r“d. lbo ‘ 7013 7.6‘ 7035 7050 7017
aum _Eaipn:
Shelled yellow corn, lbs. 350.3 339.1 AU7.4 342.7 361.0
Protein supp., lbs. 43.0 39.7 42.3 49.8 46.4
Totll fﬁ, lb.. ”3.3 37808 339.7 ”205 ‘mo‘
Vitamin B12 and antibiotics consumed
pex b, of totg]l feed:

Vitamin Byp, mog. _— 5.65 _— = —
Aureamyvin, mg. —_ 5.65 — — —
Terramycin, mg. —_— —_— —— 6.33 ——

* P £0,01 over the control (Lot I)

8c
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feed consumption by antibiotioc-fed pigs.

Feed efficienay was variable during this period, but in most cases
fsvored Lots II and IV, receiving antibiotics, over Lots I, III, and V,
shich received the basal ration.

The pigs which had the antibiotics discontinued after thay reached
125 pounds made smaller average daily gains from 125 pounds to market
weight than did the pigs which continued to receive antibiotics through-
out their entire feeding period., However, they had gained sufficiently
faster than the control lot during the period up to 125 pounds to reach
market weight in & shorter time. These results are similar to thase re-
ported by Bowland gt gl. (1950).

A summary of the rasults for the entire feeding period from weaning
to market weight is presented in table 3.

Those pigs on the basal ration required a longer period of tims
(14.1 days) to reach market weight than did the pigs fed antibiotiocs.
Statistical anelysis of average daily gains during the entire experimental
period revealed a highly significant (P £ 0,01) differsmoe due to dietary
treatment, Lot I compared to Lota II, III, and IV, Lot V, receiving ter-
ramycin only to 125 pounds, gained 6 per oent faster than did the basal
fed pigs (Lot I), but this increase in daily gein was not statistisally
significant,

The pigs receiving antibiotics throughout the entire growing-fatten-
ing period (Lots II and IV) consumed 8.6 and 6 per cant more fmed daily,
respectively, than did the bassl-fed pigs. Daily feed zonsumptiom was also
greater imn the lots reoctiving antibiotics during the smtire feeding period
than in those lota whioh had the antibiotics removal after the pigs reached

125 pounds.



TABLE 3

Summary of Results of Discontinmuing Antiblotic Supplementatiom

During the Growing-Fattening Period (Weaning to 225 pounds)
June 15 to October 22, 1951

—d 088 CORDETE]

No. of pigs

Av. no, days on feed
Av, initial wt., lbs.
Av. final wt., lbs,
Av, total gain, lbs.
Av., daily gain, 1lbs.

Avs_dadly feed gongumed:
Shelled yellow carn, lbs.
Protein supp., lba,

Av. daily mineral aixture, lbs.
Total feed, 1lbs.

Eeed consused pex owt, of geiL:
Shelled yellow carn, lbs.
Protein supp., lbs.

Einersl mixture, lbs.

Total ¢ ..d, 1lbs,

Vitaain B2 and antibiotics consumed

per_1b, of total feed:
Vitemin B)2, meg.

Aureomycin, ng.
Terramycin, mg.

lot I Lot II Lot III Lot IV lot V
Aureo- Aureo-
myoin syoin
Vitanin Vitamin
Basal to to Terramyein Terrexycin
ration ﬁ.&- 4B %o 225 )b, ‘to 123 1b,
15 15 15 14 15
110.9 94.0 97.1 94.0 102.0
49.7 49.5 50.5 51.7 50.5
228,.3 227.5 225.2 225.2 225.9
178.6 178.0 174.7 173.5 175.4
1.61 1.89* 1.80% 1.85+ 1,72
5.06 5.60 5.48 5.37 5.24
0.86 0087 0083 009‘ 0083
0.03 0.04 0.03 0.03 0.03
5.95 6.51 6.3‘ .3‘ 6.10
314.2 295.6 304.8 29,2 304.9
53.4 45.7 46.2 51.0 48,2
2.1 1.9 1.9 1.8 1.7
369.7 343.2 352.9 344.0 354.8
—_— 7.22 —_— —_— -—
—_— 7.22 -— —_— —
Sy i I 7.41 e |

« P<0,01 over the control (Lot I)
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The efficiancy of feed utilization was greatest in the lots re-
ceiving antibilotics throughout the entire growing-fattening period. Lots
II and IV, receiving amreomycin and terrsmycin, respectively, during the
entire growing-fattening period, consumed 7 per cent less feed per 100
pounds of gain than did the control group (Lot I); and 3 per cent less
feed per 100 pounds of gain than when antibiotics were withdrawn after the
pigs reached 125 pounds (lots III and V),

Compared to the controls (Lot I), 4 per cent less feed was required
per 100 pounds of gain during the entire growing-fattening period when
pigs were fed aureomycin or terramycin (Lots III and V) from weaning to
125 pounds.

The physicel characteristics of the carcasses are presented in
table 4. It may be noted from the table that only small differences
existed in the means of the dressing perceantage and backfat thickness.
The pigs fed amtibiotics had a slightly greater average depth of backfat
and a higher average dressing percentage than the controls. The differ-
ences were not statistically significant, but the data would tend to in-
dicate a trend to fatter carcasses when pigs are fed antibiotics. In all
lots only slight differences were obaerved in length of carcassas amd
percentage of lean cuts.

The data do mot reveal any differences between the groups which
received antibiotiec ;upplonntation during the growing-fattening period
to market weight and the groups which received the antibiotic supplementa-

tion only until they weighed 125 pounds.



Suamary of Physical Measurements of Swine Carcasses:
Supplenentation During the Growing-Fattening Period (Weaning to 225 pounds)

TABIE 4

Discontinuing Antibiotiec

———d%enp Compured

No. of pigs

Av. weigh-off, lbs.

Av, slaughter wt., lbs.

Av, carcass wt,, lbs,

Av, dressing percentage

Av. back fat thiokpess, inaheed/
Av, ocarcass length, hmhooa/

Av, carcass percentage of four
lean cuts

Lot 1 Lot 11 Lot III Lot IV Lot V
Aureo- Aureo- .
ayocin ayocin
Vitamin Vitaain
Basal By2 to _ to Terramyoin Terramyoin
ratiog 225 ]b, 15 ]b, %o 223 1b, %o 120 )b,
6 9 8 8 8
223.5 221.9 225.0 226.5 225.1
208.8 211.7 210,2 207.9 207.2
155.3 163.0 161.2 158.8 158.7
74.4 .0 76.7 76.4 76.6
1.78 1.94 1.97 1,82 1.87
28.9 28.3 28,1 28.8 28,8
‘2!‘ 4101 ‘009 uo9 4208

1/ Neasurements taken at first and last rib, and last lumbar vertebrae.

2/ MNeasurement made from leading edge of first rid to point of aitch bone.
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Eed %o Groving-Fettening Figs

The results from the first trial of feeding antibiotic combinations
in dry lot are summarized in table 5.

No statistically significant differences in daily gains resulted
from the feeding of any of the antiblotics in this trial. Lot II, fed
aureoaycin, gained 6 per cent faster than did the basal-fed pigs, Lot I;
and Lot III, which received a combination of aureomycin and penicillin,
gained 4 per cent faster than Lot I. However, lot IV, fed a combination
of aureoxmycin and terramycin, gained 5 per cent slower than the controls,

The faster rate of gain of the pigs in Lots II and III, which re-
ceived antidbiotics, was accompanied by an increased daily feed oconsump-
tion as in the previous experiment., Lot IV comsumed approximately the
same amount of feed as Lot I. The relative proportion of concentrate to
protein supplement consumed daily was similar between all lots.

Pigs receiving aureocmycin in their protein supplement, Lot II, re-
quired 3 per cent less feed per 100 pounds of gain than the controls and
5 per cent less than Lots III and IV, The control group made slightly
more efficient gains than those fed a combination of antibiotics, lots III
"and IV,

The actual amount of antibiotics ammsumsd by the pigs in Lots II,
III, and IV was only slightly more than 3 milligrasms per pound of feed.
This is approximately one-half the amount of antibiotic that was fed to the
pligs in the previous experiment. The possibility arises that the level of
antibiotics consumed in this trial was below the optisum level that gives

the best response. 3ince the two antibiotics, aureomycin and terramyein,



TABLE 5

Effects of Antibiotic Combinations Fed to Growing-Fattening Pigs in Dry lots Trial 1
April 29 to Septembar 30, 1953
lot1l Lot II Lot IIIX Lot IV
Basal ¢ 13.5 mg. Basal ¢ 13.5 xg.

Basal ¢ 27 =g. Aureamycin and Aureomycin and

Aureomyain/ « Peni- 13.5 mg. Terra-

Items Compared Basal Protein b Prot. mycin/lb. Prot.

ration  sypplowent supplement  supolemept
No. of pigs 12 12 11 12
Av. no. days on feed 116.2 111.7 4.4 124.2
Av, initial wt., 1bs. 39.3 39.2 40.2 39.2
AV. f1M1 “.’ lb.. 199.5 203.8 ms.J 202.2
Av, total gain, 1lba, 160, 2 164.6 165.1 162.9
Av, daily gain, lbs, 1.38 1.47 1.44 1.1
Shelled yellow corn, lbs. 4.33 4.5 4.69 4.33
Protein supp., lbs, 0,65 0.7 0.63 0.56
Mineral mixture, lbe. 0.04 0.04 0.05 0.06
Total fﬂ. lb'o 5.02 5.25 5.” ‘095
par_owt, of gains
Sholled yollm corn, lbs, 31L4.6 305.2 325.0 330.4
Protein supp., lb.. ‘7.5 ‘7.8 ‘3. Az 9
Mineral mixture, lbs, 3.2 2.5 3.3 4.6
Total feed, lba. 365.2 355.5 372.0 37m.9
1] v 3

Antibiotics in feed consumed, mg/lb. — 3.66 3.17 3.05
Antibiotics consumed daily/pig, mg. — 19,20 17.01 15.10
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in combimation were fed at the same total level as mureamycin alona, 1t
appears likely that the levels of the individual antibiotics were too
low to produce any favorable effects.

The daily consumption of protein supplement was much less than in
the previous experiment., Therefore less antibiotic was consumed daily
per pig. The ocrude protein content of representative samples of the comrn
and the protein supplement was determined by chemical analysis. It was
calculated that the actual amount of corn and protein suppleaent con-
sumed by these pigs supplied approximately 12.5 per cent arude protein,

The results of antibiotic combinations fed to pigs on pasture are
sumnarised in tabdle 6.

Lot II, receiving aureomycin, made 6 per cent faster daily gains
than the group fed the basal ration, Lot I. This increase in rate of gain
was statistically significant (P S 0.05), Lot III, receiving a combina-
tion of aureomycin and penicillin, geined 7 per cent faster than the con-
trol pigs. This increase in rate of gain was stetistically significant
(P é 0.01). The differences in rate of gain exhibitad by pigs fed these
antibiotic combinations compsred to the controls asre similsr to those in
the previous dry-lot trial; but due to more unifora performsnce in this
trial, the differences were statistically signifieant.

As in the dry-lot trial, the pigs receiving a combination of aureo-
mycin and terramyoinm, Lot IV, did not exhibit any growth response over the
gontrol group. In fact, they again gained slower than the controls.

The faster rate of gain exhibited by the pigs in Lots II and III was
aggompanied by an increase in daily feed consumption. This is in agree-



TABIE 6

Effects of Antibiotic Combinations Fed to Growing-Fattening Pigs on Pasture
June 2 to October 7, 1953

Lot I Lot 11 Lot III Lot IV
Basal ¢ 15 ng. Basal ¢} 15 ng.
Basal ¢+ 30 mg. Aureomycin and Aureomyocin and
Aureamycin/1b, 10 mg. Penicil- 15 mg. Terra-

Basal Protein 1lin/1b. Prot. myoin/1lb, Prot.

Itens Gompared ration  sopolesent  gupplement supplomeat
No. of pigs . - 15 13 15
Av. no, days on feed 108.5 101.8 101.1 109.7
Av, initial 't.. lbl. ‘3.6 43.4 ‘309 43010
Av, final wt., lbs. 203.1 201.7 204.8 201.6
‘V. to“l ‘.m. lb.o 1”.5 158.3 1‘008 158.2
Av, daily gain, lbs. 1.47 1,56* 1,59% 1.44
Av, deily feed consumed:
Sh:nod yellow corn, lbs. 4.32 4.56 4,66 3.81
Protein supp., lbs, 0.7 0.95 0.91 0.86
Mineral uixture, 1lbs. 0,02 0.02 0.03 0.02
Total f.d’ lb.. 5.13 5.53 5.& ‘069
Feed _gonsuaed per gwt, of galn:
Shelled yellow corn, lbs., 293.8 293.1 293.0 264.2
Protein SuppP., lbs. 53.5 6l1.1 57.4 59.4
Kineral mixtare, lbs. 1.5 1.5 1.7 1.5
Total feed, 1lbs, 348.8 355.7 352.1 325.1
Antibiotdo Jevels:
Antibiotics in feed consumed, mg/lb. _— 5.15 4.10 5.5
Antibiotics eonsumed daily/pig, mg. —_— 28.5 22.8 25.8

* P £0,05 over the control (Lot I)
#% P 20,01 over the control (Lot I)
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ment with the results of the previous trial.

Pigs in Lots II snd III required slightly more feed per 100 pounds
of gain than the controls; and approximately 8 per cent more than Lot IV,
which received a @ombination of aureomyocin and terramyocin, Lot IV made 7
per cent more efficient ganins than Lot I,

The consumption of corn was compsrable between Lots I, II, and III,
but Lot IV consumed less corn per 100 pounds of gain than the other lots,
The control group, Lot I, consumed 12 per cent less protein supplement per
100 pounds of gain than did the pigs in Lot II, 7 per cent less than those
in Lot III, and 10 per eént less than the pigs in Lot IV, The consuaption
of mineral was similar in all lots,

The concentration of antibiotics consumed in this trial was approxi-
mately 5 milligraams per pound of feed consumed. Figs receiving antibiotics
in this trial consumed approximately 33 per cent more mntibiotics daily
per pig than those pigs receiving antibiotics in the previous dry-lot
trial. It was samloulated tha.t. the actual amount of corn and protein sup-
plement consumed by these pigs supplied approximately 15.3 per cent crude
protein,

This increase in consumption of antibiotics and protein may account
for the fact that the pigs fed in this trial showed less variability with-
in lots than the pigs fed in the previous trial in 4ry lot. This uni-
formity is realised when the differences in rate of gain between Lots I
and II aro compared in both trials, The difference in rate of gain is the
sase in both trials (0.09 pound). This difference was statistically sig-
nificant (P £ 0.05) in the pasture trial but not in the ome in dry lot.
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The results of sombining antibiotics im rations fed to growing-
fattening pigs in the second trial in dry lot are summarized in table 7,

No statistically significant differences in daily gains resulted
from the feeding of any antibiotics in this seaond trial of pigs fed in
dry lot. However, all lots receiving antibiotiocs gained slightly faster
than d1d the controls. Lot II, receiving aureomycin, gained 6 per caant
faster than the controls (Iot I). Lot III, receiving = combination of
penicillin and tarrexycin, gained only slightly faster; while Lot IV, re-
ceiving a combination of penicillin and streptomycin in their protein
supplement, geined 7 per cent faster than did the basal-fed pigs.

The difference in feed consumption between lots was not as great in
this trial as in the other experiments. lot II consumed 6 par cant amore
feed daily (9 per cent more corn) than the controls; but Lots I, III, and
IV consumed approximately the same amount of feed per day., However, Lot
IV consumed 1, per ocent less protein supplement dasily than did tha basal-
fed pigs.

The pigs fed gombinations of antibiotics made the most efficient
utilisation of their feed. The lots receiving antibiotie combinations
consuned less oorm per 100 pounds of gain then did the asontrols, All lots
receiving antibioties oconsuzssd less protein supplement per 100 pounds of
giin than did the pigs fed the basal ration., Lot II, receiving aureomyocin,
eonsumed 17 per sert less protein supplement per 100 pounds of gaim than
the controls, lLot III consumed only slightly less whilas Lot IV consumed
20 per &ant less protein supplement per 100 pounds of gain than did the

basal-fed pigs, lot I. MNineral consumption was comparable between all



TABLE 7

Effects of Antidbiotio Combinations Fed to Growing-Fattening Pigs in Dry Lot: Trial 2
September 21 to January 4, 1954
Lot 1 lot II Lot II1 Lot IV
Baszl } 16 &g, Basal ¢ )6 mg.
Basal + 40 mg. Penicillin anmd Penicillin and
Aureomycin/lb, 20 mg, Terra- 20 mg. Strepto-
Basal Protein myein/lb, Prot, mycin/lb. Prot.
Iteas Compared Jatlop __ supplement supplement gupploment
No. of pigs 12 12 12 12
Av. no. days on feed 93.9 86.9 88.7 87.5
Av. initial wt., lba. 49,5 49.8 49.8 49.7
Av. final wt., lbs, 204.9 202,0 199.3 204.3
Av. total gain, lbs. 155.4° 152,2 149.5 154.6
Av, daily gain, lbs. 1.65 1.75 1.69 1,77
Av, dally feed gonsuped:
Shelled yellow corn, lbs, 4,71 5.18 4.72 4.81
Frotein supp., lbs. 0.90 0.80 0.89 0.77
¥ineral mixture, 1bs. 0.04 0.05 * 0.05 0.05
Total feed, lbs, 5.64 6.03 5,66 5.63
:
Shelled yellow corn, lbs. 284.8 295.8 279.9 272.0
Pmt‘in mpp., lh.o 5‘.‘ 450‘ 53.0 L3.6
Mineral mixture, 1lbs, 2.7 2.6 2.9 3.0
Total f“d, lbl. 3‘1.9 343'8 33508 31808
Antdbiotic Jevels:
Artibiotice in feed consumed, mg/lb. — 5.3 5.7 4.9
Antibiotice consumed daily/pig, mg. — 32,0 32,3 27.6
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lots. It was ocalculated that the actual amount of corn and protein sup-
plement consumed by these pigs supplied approximately 13.9 per cent crude
protein.

Approximately 5 milligrams of antibiotic supplemented sach pound of
feed oconsumed, This concentration is comparable to that supplied in the
trial on pasture, dbut the amount consumed daily per pig was slightly
higher in this trial.

The initial weight of the pigs in this trial wes approximately 10
pounds grester then the weight of the pigs in the first dry-lot trial.

This is probably ame of the reasons for the faster rate of gain prodused
by all lots in this trial.

The results odtained from these trials do not indicats that a com-
bination of antibiotics are any better than one alone when the total amount
of antibiotics fed is the same.

The physical chsracteristics of the carcasses are presented in tables
8 and 9. Table £ is the summary of carcass measurements of pigs in the
first dry lot trial, while table 9 is the summary of those from the pasture
trial.

It may be noted from the above tables that there was little differ-
ence in dressing percentage or carcass length between all lots. The pigs
fed aureomyzin or antibiotic combinations in dry lot (table 8) had graat-
er thickness of backfat, but this difference was not statistically signi-
ficant. There was little difference in backfat thickness between any of
the lots fed antibiotics on pasture (table 9).

The surfaoce area of the loin eye muscle was nearly the same in all



TABLE 8

Summary of Physical Measurements of Swine Carcasses: Effects of Antibiotic
Combinations Ped to Growing-Fattening Pigs in Dry Lot: Trial 1

ot I Lot II Lot III1 Lot IV
Basal ¢+ 13.5 mg. Basal 4 13.5 ng.
Basal § 27 mg. Aureoaycin and Aureoxyocin and
Aureomyein/1b, 13.5 mg. Peni- 13.5 ng. Terre-

Basal Protein c¢illin/1b, Prot. myoin/lb. Prot.

—ltens Coppared retion _  gupplement supplesent supplement
No. of pigs 3 10. 11 8

Av. weigh-off, 1bs. 203.0 204.0 205.4 203.2

Av. slaughter wt., lbs. 197.0 196.1 199.4 197.4

Av, carcass wt., lbs. 140.4 140.0 14.5 141.7

Av, dressing percentage 71.3 7.4 70.9 71.8

Av. back fat thickness, inchesl/ 1.64 X, | 1.75 1.73
Av. carcsss length, inchea2/ 28.4 28.4 28.2 28.4

Av. area of loin eye, sq. in. 3.60 3.42 3.62 3.42
Av, choice grade 1,00 1.30 1.45 1.25

1/ Measurements taken at first, seventh, and last rib, and last lumbar vertebrae.

&/ Measurement made from leading edge of firat rib to point of aitch bonme.



TABLE 9

Sunmary of Physical Measuremaents of Swine Carcasses: Effects of Antibiotic
Combinations Fed to Growing-Fattening Pigs on Pasture

ot I Lot II Lot III Lot IV
Basal ¢ 15 ag. Basal 4+ 15 mg.
Basal 4 30 mg. Aureomycin and Aureomycin end
Aureonmyain/1b, 10 mg. Penicil- 15 ng. Terra-

Basal Protein 1lin/1b, Prot. myoin/lb, Prot.
—dkena _Compared ration gupplement _______supplement mipplenent
Ko. of pigs 10. 11 10 11
Av. weigh-off, 1lbs. 204.7 202.7 203.5 203.9
Av. slaughter wt., lbes. 198.7 197.4 197.0 197.7
Av, carcass wt., lbs. 140.7 - 141.5 139.4 140.0
Av, dressing perocentage 70.8 71.7 70.8 70.8
Av. back fat thickness, inchesd/ 1,56 1.53 1.66 1.57
Av. carcass length, inches?/ 28.9 2.0 28.8 28.7
Av, erea of loin eys, sq. in. 4.06 4.49 3.5 4.10
Av. choice grade 1.10 1.10 1.20 1.00

y Measurements taken at first, seventh, and last rib, and last lumbar verteblrae.

2/ Measurement made from leading edge of first rid to point of aiteh bone.
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lots, There was a tendency for the choice grade to be lowered when the
pigs were fed antibiotic or antibiotic combinations in dry lot. This
was due to more pigs grading Choice No. 2.

From the data in tables 8 and 9, it appears that antibiotics fed
alone or in combination in dry lot or on pasture have small, if any, ef-

feot on physical characteristics of pork carcasses.



SUMMARY

Four feeding trials were conducted with mntibiotics a.dded to thas
protein supplsment fed to growing-fattening pigs. One axperiment waa
conducted to compare the effsocts produced by discontinuing antibiotics
at 125 pounds, and the merits of fesding antibiotics to markst weight,
Three other trisls were conducted with antibiotic combinations., Two of
the combination trials were conductasd in dry lot and one on pasture.

In the experiment with antibiotics fed for differsnt lengthsz of
time, 75 pigs, averaging 49 pounds, were used as axperimental animals.
They wera self-fed shelled No. 2 yellow corn; a protein supplament con-
sisting of soybean o0il meal, tankage (60 per cent crude protein), end
ground, suncured alfalfa hay in the respective ratio of 42:30:28; and a
mineral supplemsnt composed of ground limestone, steamed bonemeal, and
common salt,

Aureomycin snd terramycin, when added to the protein supplement of
growing-fattening pigs, produced significantly (P é 0.01) faster daily
gains than the basal ration. WRhen the antibiotics were removed mt 125
pounds, the pigs made gains comparable to the control group. There ap-
peared to be no carry-over effect after antibiotics were rimoved from the
ration.

Pigs fed antibiotics for the sntirs feeding period msde faster and
more efficient gains than controls or those which received antibiotice up

to 125 pounds. Controls up to 125 pounds in weight consumed 19.8 pounds
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more protein supplement per 100 pounds gain than those pigs fed aureomycin
or terramycin.

In the trials with antibiotic combinations, a total of 156 pigs were
used., The two trials in dry lot each contained four lots of 12 pigs each.
The average weight of the pigs in these two trials was 44 pounds. The
trial on pasture contained four groups of 15 pigs each, These pigs aver-
aged approximately 44 pounds in weight,

All the pigs were fed free-choice. The pigs in dry lot received a
basal ration of shelled yellow corn, a protein supplement of soybean oil
meal, tankage (60 per cent crude protein), and ground alfalfa hay in the
respective ratio of 2:2:1. The pigs on pasture received shelled yellow
corn and a protein supplement consisting of equsl parts of soybean oil
meal and tankage. All rations contained a simple mineral mixture of
ground limestone, steamed bonemeal, and trace mineral salt in the respec-
tive ratio of 2:12:1 fed free-choice. -

The various antibiotics used in the first dry-lot trial and the pas-
ture trial were: aureomycin, aureoaycin and penicillin, and aureomycin and
terramycin. The combinations used in the second trial in dry lot were:
aureomycin, penicillin and terramycin, and penicillin and streptomycin,

No statistically significant difference in daily gains resulted
from the feeding of antibiotics in either of the two triale in dry lot.
However on the pasture trial, a statistically significant (P = 0,05) in-
crease in rate of gain was found in Lot II, receiving aureomycin, com-
pared to the controls and a statistically significant (P = 0.01) increase
in rate of gain was shown in Lot III, receiving a combination of aureomy-

cin and penicillin, compared to the basal-fed lot.
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In all trials, pigs fed a single antibiotic, aureomycin, oonsumed
more feed and produced a faster rate of gain than did the pigs fed the
basal ration.

The comdbining of two antibiotics in the protein supplement, at the
levels stated in these trials, prodused no clear-cut supplementary effect.
In some lots the combining of antibiotics resulted in more efficient
utilization of feed compared to controls while im other lots the reverse
was found, Further work would seea justifiable to determine what effects
would be produced by adding greater amounts of ea¢h antibiotic in combina-
tion.

Carcass analysis on a total of 119 animals indicate no significant
physical differences produced by the feeding of antibiotics alone or in

combination when compared with the controls.
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CONCLUSIONS

The following conclusions are drawn from the results obtained in

these feeding trials:

1,

2,

3.

h.

5

8,

Pigs fed aurecayocin or terramycin until they reach 125 pounds gained
signifionntly faster than the control group.

Pigs receiving aureomyoin or terramycim up to 125 pounds made more
officient utilisation of their feed than did the pigs receiving only
e basal ration,

Pigs fed aureomycin or terramycin until they-reashed 125 pounds re-
quired less protein supplement than pigs fed a bazal ration,

Pigs which had the antibiotics diseontinued from 125 pounds to market
weight maintained their leed in weight, but their rate of gain during
this feeding period was similar to the original controls,

The most effioient feed utilization and most rapid rate of gain waz
obtained when pigs were fed antibiotics throughout the growing-
fattening period.

The feeding of antibiotics alone or in sombination produced little if
any ohange in physical gharacteristiss of hog ecarcasses.

Pigs fed a combination of aureomyoin and terramycin, in dry lot or on
pasture, gained slower than did the pigs fed a basal ration, Theide
antibiotios appeared not to supplement one another at the level fed
in these trials,

Coabinations of penicillin plus streptomycin, and pemicillin plus terra-
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myocin prodused slightly faster rates of gain than did the basal ration,
9. A oombination of aureomycin and pemicillin fed to growing-fattening

pigs on pasture produced a 7 per oent faster (highly significant) rate

of gain than d@id the basal retion, However, this combination increased

the rate of gain by only 4 per oent when the pigs were in dry lot,
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