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INTRODUCTION 

The pig from birth to weaning is very susceptible to stress factors 

such as environment, vaccinations and undernutrition. These stress 

factors, ever present, influence the growth performance of the pig to a 

great extent. A healthy, well nourished animal is more capable of 

limiting the harmful effects of these stress conditions. 

The advent of creep feeding has greatly enhanced the performance of 

the pig. It has made possible an easy economical treatment with anti

biotics, a treatment which has eliminated, to a large extent, the diges

tive disturbances associated with scouring. Most probably, antibiotics 

have controlled many sub-clinical diseases although this action has been 

less demonstrable. It is generally recognized that response to anti

biotics is frequently modified by disease level and other environmental 

stress factors. 

Results of numerous studies show that to obtain optimum growth in 

baby pigs it is necessary to supple ent the sow 's milk. This is partic

ularly true during the last half of the lactation cycle when milk productim 

is on a decline while the pig's requirement for nutrients is increasing. 

These studies were undertaken to evaluate a new antibiotic with 

anthelmintic properties for suckling pigs. Furthermore, it was the pur

pose to attempt to formulate a creep ration which would provide an 

adequate supply of energy, protein of high biological value, and minerals 

and vitamins for suckling pigs weaned at 5, 6 and 8 weeks of age. 

l 
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Studies were also made on the anthelmintic properties of hygromycin 

when included in the ration of growing-finishing pigs. 



LITERATUB.E REVIEW 

Creep Feeding 

The swine grower often gives too little attention to the handling 

and care of his brood sows and their litters during the suckling period. 

Good swine practice calls for a creep ration for nursing pigs from the 

time they are two or three weeks old until weaning time. This extra 

facility should be given the baby pig in order to insure him a good start 

in life. It is becoming even more important with the advent of earlier 

weaning and systematic, integrated swine production. 

From farrowing to a weight of 75 pounds is a nutritionally critical 

period in the pig's life cycle. His requirement for nutrients during 

this period is higher than during any other period of his life. The peak 

in milk production in most sows is reached during the third to fourth 

week of lactation. From the third or fourth week · on there is a slow 

decline in milk production. By providing a highly palatable creep ration 

during this period, nutrient requirements of the pig can be more nearly 

provided. Furthermore, other factors such as antibiotics, iron and 

copper which are not supplied at all or in inadequate amounts by the 

sow's milk can be easily made available to the pig through the creep 

ration. 

The pig is producing more pounds of gain per t'ound of feed intake 

during the pre-weaning period than in any later period . Also, it has been 
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well established that the plane of nutrition during one period of the 

life cycle can effect performance during a subsequent period. Adequate 

nutrition during the pre-weaning period results in greater livibility, 

less scouring and thriftier, heavier pigs at weaning. Furthermore, 

these factors are reflected in more rapid and efficient gains during 

the growing and finishing phase . 

Krider!!.!,!. (1950) studied the value of creep-feeding pigs when 

the sows were fed on pasture as follows: (l) full - fed ear corn twice 

daily with access to minerals, and (2) self•fed shelled yellow corn and 

a mixed protein-mineral sup lement free-choice . 

4 

Pigs of nursing sows which were fed only ear corn on rye pasture made 

12 percent faster daily gains when creep - fed than pigs which received no 

supplemental feed. Furthermore, the sows and litters in the creep-fed 

lot required 20 percent less feed per unit of gain than those not creep 

fed. 

When the sows were self - fed shelled yellow corn and a mixed protein

mineral supplement free-choice, the practice of creep feeding proved less 

advantageous. 

The authors found that the pigs consumed more feed when shelled corn, 

broken oat kernels and protein supplement were offered free-choice than 

when a complete mixed ration was self-fed. They further found that the 

value of creep feeding was greatest when the season was unfavorable. 

Penrod et al. (1952) studied the selection of feeds by suckling pigs 

that were offered different feeds in a creep. The mothers of these pigs 

were hand fed twice daily all the feed they would eat . The feeds were 

fed free - choice from a creep divided into three compartments. Shelled 
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yellow corn, rolled-hulled oats and a protein supplement containing JO 

percent fish meal, 30 percent dried buttermilk, JO percent soybean meal, 

4 percent aurofac, 4 percent minerals and 2 percent cod liver oil were 

the feeds used . The pigs consumed a decreasing percentage of protein 

and an increasing percentage of corn and oats as they neared weaning age . 

From the second to fourth week of the suckling period they selected a 

ration containing 29.9 percent protei~, from 4 to 6 weeks one containing 

24.4 percent protein and from 6 to 8 weeks they selected a ration which. 

contained 20.7 percent protein . 

Conrad and Beeson (1954) conducted an experiment to compare a mixed 

well fortified creep ration with the free-choice feeding of shelled corn 

or whole wheat along with a protein supplement . The pigs receiving the 

mixed creep ration averaged 37 pounds per pig at 56 days of age compared 

to 29 or 33 pounds per pig for those receiving the free-choice rations. 

Furthermore, pigs which received the mixed creep ration produced gains 

on 16 percent less feed than those on the free-choice rations. 

Terrill!,£..!!. (1952) studied various aspects of creep - feeding suckling 

pigs from 2 to 8 weeks of age . In one test the daily gains of creep and 

non-creep fed pigs were 0 . 61 and 0.50 pound per day respectively. Daily 

gains for pigs receiving creep rations containing 14, 17, 20 and 23 percent 

protein were 0 . 55, 0.62, 0.62, and 0.61, respective ly . I n another test 

conducted under dry-lot conditions, the pigs were weaned at 5, 6 and 7 

weeks of age and continued on a creep ration to 8 weeks of age . Th average 

daily gains from 2 to 8 weeks of age were 0.46 pound for the pigs weaned at 

5 weeks of age, 0.50 pound for the pigs weaned at 6 weeks of age, and 0.57 

pound for those weaned at 7 weeks of age . The addition of antibiotics to 



the pig starter rations was not effective in increasing daily gains of 

the pigs in two of the trials conducted. 

Carpenter (1951) studied the value of fortifying the creep ration 

of suckling pigs with an APF concentrate and different levels of aureo

mycin hydrochloride~ The 56-day weaning weight of pigs was increased 

from 25 to 36 pounds by supplementing the creep ration with one percent 

of an APF concentrate. In another test four groups of litters were fed 
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a creep ration plus O, 2, 4, and 8 grams of aureomycin hydrochloride per 

100 pounds of feed. The 56-day weaning weights were 21.9, 33.1, 31.3 and 

31.3 for the O, 2, 4 and 8 gram levels, respectively. 

Hanson and Ferrin (1951) studied the value of including the antibiotics 

bacitracin, aureomycin, penicillin and terramycin in creep rations for 

suckling pigs . The bacitracin and aureomycin supplements used also con

tained vitamin B12 • The antibiotics were fed at a level of 5 milligrams 

per pound of creep ration. 

The results indicated that bacitracin at the level fed did not im

prove rate of gain or prevent scouring in pigs following vaccination for 

cholera. Penicillin also failed to stimula~e growth or control scouring 

in suckling pigs . 

Aureomycin and terramycin when included in the creep ration improved 

the rate of growth and was completely effective in controlling scours in 

the pigs . The average weaning weight was 31.7, 28.8 and 25.8 pounds for 

the aureomycin, terramycin and basal treatments, respectively . 

Luther and Brown (1951) studied the effect of long time antibiotic 

feeding practices on the growth stimulating effects of terramycin. Terra

mycin was added to the creep rations at a level of 8 grams per ton. Six 



successive controlled tests were run under dry-lot feeding conditions. 

Pigs receiving the terramycin supplemented creep ration were 20 to 45 

percent heavier at 8 weeks than those not getting terramycin. 

Terrill.!£.!!. (1953) studied the effect os subcutaneous antibiotic 

implants in suckling pigs on weaning weight and survival to weaning. 

The bacitracin pellets contained 1,000 units of bacitracin per pellet. 

Two penicillin pellets were used with activities of 16.7 and 25 mg. of 

antibiotic per pellet. The aureomycin pellets contained 25 mg . of anti

biotic per pellet. Two different trials were conducted. In one trial 

all of the pigs received a creep ration containing 18 mg . of aureomycin 

per pound. In the other trial some of the pigs received a creep ration 

with 18 mg. of aureomycin per pound and some received a creep ration with 

no antibiotic supplementation. Neither bacitracin, penicillin nor aureo

mycin implants was effective in increasing either weaning weight or 

survival of pigs to weaning age. 

Hanson and Ferrin (1956) conducted a series of experiments on the 

value of antibiotics (procaine penicillin, chlortetracycline and oxytetra

cycline) and arsanilic acid when added to creep rations for suckling pigs. 

Studies were also made on the effect of bacitracin implants. Oxytetra

cycline at 5 mg . per pound and penicillin at levels of 5, 10, and 20 mg. 
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per pound produced a 14 percent increase in daily gains and from 6 to 9 

percent decrease in feed required per unit of gain. Furthermore, oxytetra

cycline prevented scours in the pigs following vaccination for cholera. Peni

cillin at a level of 2.5 mg. per pound was not effective in increasing the 

gains of pigs. Bacitracin fed in the creep rations at a level of 5 mg. per 
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pound or in the form of implants (1,000 units/pellet) did not increase 

the rate of gain of the pigs . When chlortetracycline, penicillin and 

arsanilic acid were compared, the results showed no significant difference 

among responses to the three antibac terial agents . Chlortetracycline and 

penicillin were added at levels of 5 mg . per pound of ration and arsanilic 

acid was added at a level of 30 mg . per pound of ration. 

They listed the following as major characteristics of a good creep 

ration: "(l) highly palatable, (2) well fortified, (3) not too fine, 

(4) not too much of the minerals, ( 5 ) best-quality ingredients, and (6) 

high energy, low fiber. 11 

Stevenson and Ellis (1957) investigated various creep feeding 

practices as methods of increasing the weaning weights of pigs . One 

group received a pelleted creep ration containing a chlortetracycline 

and B12 concentrate while the other group received no creep feed. The 

chlortetracycline and B12 concentrate provided 9 mg . of chlortetracycline 

and 9 mcg. of vitamin s12 per pound of creep ration. They obtained a 

highly significant response in 3 out of 4 farrowing seasons . The pigs 

receiving the chlortetracycline and B12 supplemented creep ration weighed 

from 8 to 14 pounds more at 56 days of age than pigs receiving no creep 

feed. 

Another comparison made was between the chlortetracycline and B12 

supplemented creep ration and the same creep ration without the chlortetra

cycline and B12 concentrate . Three trials were conducted during 3 different 

farrowing seasons. The results showed a highly significant difference in 

favor of the group receiving the antibiotic and B12 concentrate in their 

ration in the first farrowing season but not in the other 2 seasons. 
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Nelson et al. (1953) stated that sugar is one of the most palatable 

ingredients that can be used in pig starters. In one experiment, pigs ate 

a total of 60 pounds of a starter ration containing 5 percent sugar . These 

pigs averaged 49 pounds at 8 weeks~ Next, they compared the palatability 

of two pelleted pig starters both containing 20 percent sugar . I n one 

starter, the sugar was mixed in with the other ingredients and then 

pelleted, while in the other, the ingredients were mixed and pelleted 

and then coated with a sugar solution. Over the entire test period, the 

pigs ate 11 percent more of the sugar coated pellets than of the sugar 

filled pellets . 

Lasley ~ !.!• ( 1954) conducted feeding trials involving 225 pigs to 

compare the value of sugar coated pellets with two other creep· rations 

in which the sugar was mixed within the ration. No advantage was obtain

ed for the sugar coated pellets over those pellets that were sugar filled. 

The pigs fed the creep ration containing the sugar coating consumed more 

feed than the pigs fed the basal ration but their gains were no faster 

or no more economical. It was noted that all pigs ate a considerable 

quantity of the ration self-fed to the sow. 

Conrad and Beeson (1955) found that pigs weaned at 8 weeks of age 

were 5 to 11 pounds heavier at 8 weeks than comparable pigs weaned at 

5 weeks. Also, the sows gained more and the gilts lost less weight when 

their pigs were weaned at 8 weeks than when they were weaned earlier. 

The addition of 10 percent dried skim-milk to a creep ration with or 

without sugar increased the 8 week weights of early weaned pigs 3 to 4 

pounds per head. However, the weights of pigs weaned at 8 weeks were 

not increased by feeding dried skim-milk. The pigs preferred a creep 
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ration containing 10 percent sugar over one which contained molasses or 

one which contained no molasses or sugar . From l to 5 weeks of age, pigs 

receiving a 10 percent sugar ration consumed 5 .9 pounds of feed per pig 

compared to 2 .7 pounds and 0.8 pound for the pigs receiving the 10 percent 

molasses creep ration or neither molasses nor sugar, respectively . 

Combs!£.~. (1956) studied the preference of suckling pigs fed creep 

rations containing different levels of sugar . The first experimental 

group consisting of 6 lots was given a choice of rations containing O, 10, 

20, or 30 percent sugar. The second experimental group consisting of 6 

lots also bad access to rations containing 10, 20, 30 and 40 percent sugar . 

Furthermore, a non-creep fed group was included in the experiment . 

The pigs in all lots showed a decided preference for rations contain

ing sugar . Increasing the sugar content from 10 to 20 percent sugar re

sulted in a four fold increase in feed consumption. Feed consumption was 

nearly tripled when the sugar content was increased from 20 to 30 percent . 

Increasing the percentage of sugar from 30 to 40 percent caused very little 

further increase in feed consumption. Pigs that had access to creep 

rations weighed 15 .7 pounds more on the average at 56 days of age than 

pigs not fed a creep ration. 
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Anthelmintics 

According to a report by the United States Department of Agriculture 

(1954), farmers fail to pocket an estimated 277 million dollars yearly 

because of internal parasites of swine. This figure amounts to approxi

mately 8 percent of the value of the annual hog crop. 

The internal parasite of major importance as far as the economic 

losses associated with it i s concerned is the large intestinal round 

worm comnonly known as the ascarid. This particular parasite costs the 

swine producers of the United States an estimated 50 million dollars a 

year. 

Losses in swine due to the ascarids can be accounted for in the fol

lowing losses: (1) death of the young pig, (2) unthriftiness, slow rate 

of gain and poor feed efficiency, (3) damage to edible parts of the car

cass, particularly the liver , causing the downward adjustment of market 

hog prices to account for expected losses. 

Pigs are subject to damage from most internal parasites from the time 

they are born. I n general, it is the younger ones that are victims of the 

heaviest infections. 

Spindler (1934) made an extensive study on the extent of worm in

festations in hogs. Complete post-mortem examinations for worm parasites 

were made of 348 swine. He found that the majority of the hogs were 

parasitized with from 4 to 11 species of worms. Nodular worms were the 

most prevalent from the standpoint of incidence. They were followed by 

kidney worms, ascarids, lungworms and stomach worms, in that order. 

Andrews and Connelly (1945) made post-mortem examinations for para

sites on 129 bogs raised to market size under conditions designed to 
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provide a moderate degree of protection against parasites. They sum

marized and compared their findings with those of other investigators. 

The incidence of ascarids, thornheaded worms and two species of nodular 

worms was lower in the experimental pigs than in farm-raised pigs in the 

region. The intestinal threadworm, one species of nudular worm and the 

whipworm occurred more frequently in the experimental pigs than in the 

farm-raised pigs. 

Moving pigs to clean ground at frequent intervals during the process 

of "hogging- off" crops was associated with an absence of lungworms and a 

reduction in the severity of infections with all other species of para• 

sites found except the nodular worm, whipworm, intestinal threadworm and 

kidney worm. 

Allen and Jones (1949 ) during the course of anthelmintic studies 

accumulated data on the prevalence of ascarids in swine. An examination 

for ascarid eggs was made on a rectal sample of feces from each of 505 

swine. The findings showed that 33 percent of those tested were infested 

with ascarids. 

Spindler (1948 ) stated that occlusion of the bile ducts of swine 

by ascarids has been found to be a cause of loss to the meat industry, 

the loss being due to condemnation of carcasses because of generalized 

icterus. Of the total number of hogs condemned under Federal Meat Inspec

tion from July, 1946 to July , 1947 about 8 percent were condemned because 

of generalized icterus associated with occlusion of the bile ducts by 

ascarids. 

Spindler (1947) experimentally infected pigs by feeding them ascarid 

eggs and compared their growth with the growth of a control group. 
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Approxi~tely 12,000 embryonated eggs were fed by mouth to each pig for 
·, 

11 consecutive days. 1:he results showed that ~he control 'pigs were worm 
- . ' .... '-· ---·. 

free and that no worm. parasites other _than ascarids were found in. the 

test pigs •. The number of ascnrids harbored by the tes.t pigs_ at necr~sy 

rnnged. _fr<:!m 12. to l,.09. The weight gained by the infested pi$s w~s in 

in.verse relationship to the number of .worms harbored. The fliains _made 

by the infested pigs ranged from no gain to 92.5 pounds while the controls 

gained from 94-. 7 to 109 pounds. 

Goldsby and Todd (1957) conducted a survey on the incidence of 

helminth gene~a. which infects Wisconsin market-weight swine. The lungs, 

esophagus .:1 stomach and the large and small intestine from 101 slaughter 

hogs were examined for helminth pairosites. A total of '•6,797 helminths 

from 11 genera \.-ras collected. Lungworms, red stomach worms and nodular 

worms oc.curred in the largest numbers •. The average hog carried 463 worms, 

representing an average of 3.5 genera per hog. 

l\.llen (1945) conducted au experiment to study further the asca:dcidnl 

activity of sodium fluoride in swine. In this series of test, 88.9 per-

cent of the asearido were expelled from the eJtperiment:al animals follow-

ing the feeding of a medicated feed containing l percent sodium fluoride. 

lt l;ras noted that the a.scarids which were not expelled were harbored by 

16 of the 59 pig.s tested. 

Sloan £!:. !l. (1,954) studied the anthelmintic properties of piperazine 

adi~te when fed to several opecies of animals. They found that a dose 

rate of 300 to 400 mg. per kilogram of body weight was necessary for 100 

percent elimination of ascarids from pigs .. This same dosage level was 

only 80 to 90 percent effective in eliminating the nodular worms. t~o 



toxie properties were observed when pigs received 450 grams of the drug 

daily in their :food for 3 days. Although there was a weight loss of 2 

14 

pounds per p:i.3 during the test period.? a not"l:!:l.al weight gain was observed 

the W'fMJk following the. test. 

Enzie et al. (1958) studied the anth.elmintie action of several -- . 

pipe:t.azine compounds administered in .feed and dr:fa.1king water to groups 

of pigs. Comparisons were also made between group tre.n.tment and indi

vidual dosing, They found that a dosage of 50 ms. of piperazine per 

pound of body weiaht"1m markedly effective against ascarids and nodular 

wol:"lllG in individually treated swine. The effectiveness of this material 

was substantially reduced when it was given in the feed or water i:o groups 

McCowen Qi. al. ( 1957) studied the antiparasitic activity of llygro-

m.ycin against certain parasitic organisms. The following organisms were 

sensitive to hygroroycin: Endamoeba histolytica in vitro and in vivo, 

Leptospira pomona in vitro., liorrol:f.a novyi in vivo, and oxyurids in mice. 

Bygro,.:nycin was found to be ineffective against: Trichomona.s vaginalis, 

'Eoxoplasma, trypanosoma. equiperdum, trypanosoma ga.mbiense and Eimeria. 

tcnella. 

Goldsby and Todd ( 1957) have studied the properties of a swine. 

anthelmintic· .. hygromycin -- which, in part, fulfills the requirements 

for an effective a.:nthelmintie. The e~tperimental pigs ·were started on 

feed c01.1taining two grams of purified hygromycin per 100 pounds o.f feed. 

·The medication was discontinued after 72 days. 1ungworms, whipworms, 

atrongyloides ra.nsom:i and possibly the red stomach worms of swine were 

controlled by the continuous low-level addition of hygromycin to the 

ration. 
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Kelley Sil, il• (1957) evaluated the efficiency of hygromycin n in 

old pigs which were randomly allotted to the following eight treat-

(2) hygromycin :3 

0) hyg:romycin B + ai.u:t0iomycin 

(5) am:eomycin + tt·Jo repeated trcatmentu with parve:i': 

(8) ~10 :repeated treatments with parvex + hygrofilycin B and 
aureomycin. 

Egg counts of those pigs receiving hygromycin B were reduced to 

nearly zero. Parvei,: cffe.ctively removed adult ascarids but apparently 

some immature worms were not removed upon the first: application of the 

drug. In every instance the pi.gs in tbe i.mtrea.ted lots gained at a 

slower rate than those in the treated lots. Relatively worm .. free pigs 

made greater gains when fed hygromycin D continuously than when fed t..he 

basal ration and treated with piarvex. 

Undc.r pa.sturo conditi011s pigs fed hygromycin B gained 13 pounds 

more than the tm.treated controls, The cost of hygromycin used was 35 

cents per pig. 

Hygromycin B and aureonycin were found comp81dblc when both 'vtere 

fed :L!.1 the same ration and when fed in combieation produced slightly 

greater daily gains than when c,ach was added singly. 
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Lindquist (1958) designzd un. experiment to investigate the poten

tial v.nluo of hygromycin against the migratory phase of asearids. lle 

also 1;ecorded weigllt gains of naturally infected pigs fed rations with 

and without hygromycin and com.pared these gains to those made by worm• 

free pigs fed no hygromycin. The level of hygromycin fed did not prevent 

tho occurrence of the migratory phase of ascnrids. The worm-free control 

pigs gained significantly faster than infected pigs treated "vJith. hygro• 

mycin and the infected control group .• 

Conrad and Beeso:.1. {l:?58) studied. the effects of hygromycin when 

fed to wormed and unworme.d pigs. Hygromyein 1trms also fed in combination 

t-1ith penicillin, ba.citra.cin, e.ureomycin and terramycin to wot:med and 

unworrned pigs. llyg:eomycin was fed at a level of 12 grams per ton of 

feed. The antibiotics penicillin; ba:citracin; aureomycin and terramycin 

were fed at levels of 7.5, 2,5, 5, and 5 gram:;;1, respectively .• AU of 

the wormed pigs W;;re wormed twice with piperazine adipate. 

Bygromycin was effective iu controlling roundworms, nodular worms 

and whipuo1:ms. A 11 of tho pign fed hygronr,1cin were free of roundworms 

at slaughter. When hygromy::::in was fed to unwoi,ned pi3s it depressed 

daily gains 8 percent and reduced. feed intake 5 percent~ These pigs 

also required 13 pe.rceut more f:!ed pe1.· 100 pounds of gain than pigs not 

receiving hygromycin. 



General 

EXPERIMENT I. CRE:&P FEEDING STUOJES 
(Spring, 1957) 

Trials 1 and II 

The realization that the eff.ect of antibiotics is more pronounced 

on younger animals bas stimulated interest in the fortification of the 

creep ration during the suckling po.riod. As new antibiotics are dis~ 

covered and are placed on the market, it becomes nece·ssa:ry to determine 

thei:t effectiveness under practical conditions. 

These trials were conducted in the spring of 1957. They were con-

ducted to evaluate the. antibiotic bygromycin B which occurs in the 

fernenta.tion products of Stre:etomyces m&roscopicus. Hygromycin was 

first isola:ted by worket"S in the Lilly Research Laboratories from a 

sample of forest soil collected near Indianapolis,. Indiana. The anti-

biotic prevents ·· the growth of certnin bacteria and cert.ain parasitic 

worms. The. fermentation products of Streptomye.:£§. m:sroscopicus is sold 

on tha market under the trade name "Uygromii,." The product includes 

the broth from the growing culture of !treptomyce1 m_roscopicus, in

cluding· the mycolium, dried on a soybean meal ct1rrier. Each pound of 

"Hyg:romi:>tu contains 2,4001 000 units of· hygromycin :B activity as assayed 

against the microorganism Bacillus subtilis. 

17 
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Procedure 

A total of 41 litters of pigs was used in this experimental study. 

Two different breeds were represented, Hampshire and Poland China. The 

Hampshire litters were treated as one experimental unit and the Poland 

China litters as another experimental unit. There were 25 litters of 

Ham.pshb:es and 16 litters of Poland Chinas. 

The e:1tperimental litters were alloted on the basis of age of dam 

and size of litter. The averag,a initial age of the pigs when creep 

feeding was started wa.o 21 days. 

The sows and pigs were placed in pasture units approximately 21 

days following farrowing. Two sows and their litters were placed in 

each pasture unit. Tbey were housed in two-unit portable houses with 

an area of 7 x 8 feet available to eaeh sow and litter. The creep rations 

were fed in creeps within the houses with each unit of the house contain-

ing a creep. Both creeps were available to both litters of pigs. Water 

was also available to the pig;s inside the creeps. Also, the pigs had 

access to the sow ration which was fed in individual self-feeders and 

to the water supplied the SOW!'J from 50-gallon barrels equipped with 

automatic watering cups. 

Each litter was fed a.d-libitum the assigned creep ration shown in 

ts:ble I. The antibiotic., B vitamin supplements, zinc sulfate and vitamin 

A were mixed as a pre-mix with soybean meal .as the carrier and then added 

to the other t'ation ingredients. The entire mixed ration was pelleted 

into 3/16 inch pellets. The ordy difference in the i;-ations was the 

antib.iotic supplied. The ration was thought to be adequate with respect 

to the protein, vitamin and mineral requirements of the pigs. The 

calculated chemical composition of the rations is given in Table II. 



TADLE I 

EXPERIMENT I, SPRING 19.57 
PERCENTAGE COMPOSITION OF CREEP fili.'.l:IO~:JS FJm 

Ration Number 

Corn 

Milo 

Soybean meal 

Fisb meal 

:St,ttermilk (dry) 

Cane sugar 

Trace mineral salt1 

Bone moa.1 

Fortafeed2 

Vitamin A concentrate3 

Zinc sulfate 
4 

Aurofac 

Hygromix5 

Totals 

Cost per 100 lbs($) 

1 

26.80 

33.30 
15.00 

6.60 
l0.00 

5 .• 00 

1.00 

2.00 

.20 

2 gms. 

.02 

.70 

-·-
100.62 

4.90 

2 

26.80 

33.30 
15.00 

6.60 
10.00 

5.00 

1.00 

2.00 

.20 

2 g.ms. 

• 02 

.25 

100.17 

4.70 

19 

3 

26.so 
33.30 
15.00 

6.60 
10.00 

5.00 

1.00 

2.00 

.20 

2 gms • 

.02 

-·--
---

99.92 

4.70 

1supplied 7.26 mg. of iron., -.46 mg. of cobalt, 1.50 mg. of copper, 
11.34 mg. of manganese., .32 mg-. of iodine, .and .50 ppm of zinc per pound 
of feed. 

2supplied 4.0 mg. riboflavin., 8.0 mg. pantothenic acid., 18.0 mg. 
niacin., and 180 mg. choline per pound of feed. 

3Suppliod 5000 USP units of vitamin A per pound of feed. 

4supplied 12.6 mg. of aureomycin and 12.6 mcg. of vitamin .s12 per 
pound of feed-. 

5supplied 6000 units of hygromycin B activity per pound of feed. 



EXFE1\ll1£1'i"T I, Sil?RING 195"f 
ClfLCUlATEO CH.Et,f!f:AL COMPOSt.:no.N OF ClU?li:? liATIONS 

Total Digest ihle Nutrients (:le:rce.nt) 

Protein (percent) 

Calcium (pe.rcent) 

Phos1,ho:rus (perc.ent) 

Z inc { 1:>1::m1) 

Vitamins M.gllL. 

S.ibo:f lavin 

Pantothenic acid 

Choline 

J;.minv Acids {pe.:rcent} 

UjSi\1,e 

T:ryptopban 

Cyst:ine 

:Methionine 

I:soleucine 

l:'henylalanine 

Thi:ecmine 

'Valine 

Histidine 

75.57 
20.30 

LlO 

6.13 
13 .. 28 

Jl.52 
702.,i6 

1.18 

.26 

.. .36 

1.99 



An initial weight of the pigs was obtained when they started con• 

suming the ereep rations. They were weighed. again at 8 weeks of age. 

!,~sults m Discussion 

the results of this study are summarized in Tables III and IV. 

In the hygromycin versus aureomycin phase of the.test, Table III, 

the average 56 d~y weight of the pigs after.correcting for age of dam 

(Lush and Molin, 1942) Yas 46.52 and 48.15 pounds for lots land 2, 

respectively. An analysis of covariance (Snedec-0r, 1946) indicated that 

the difference of 1.63 pounds in favor of the pigs receiving ration 2 

was not statistically significant. The average daily gain for the pigs 

receiving the aureomycin (lot 1) and hygromycin (lot 2) supplemented 

rations was 0.84 and. 0.85 pounds, respectively. The total feed eonsump• 

tion per pig up to 56 days of age was very similar for the two lots 

bc.i:n.g 27.43 pounds for the pigs on ration l and 27.99 pounds for the 

pigs on ration 2. Tha feed required per pound of gain at 56 days was 

0.59 pounds for both those on ration 1 and ration 2. There ii1as very 

little difference in the feed cost pe.r pound of pig produced as would 

be expected from the small differences between rates of gain and feed 

efficiencies. The cost of the creep ration .required to produce one 

hundred pounds of pig was $2.87 for the ration containing aureomycin 

and $2. 76 for the ration cont;\ining hygrom.yc·in. No charge was made for 

the hygromycin supplement in ration 2. 

The results .of trial 2 are shown in !able IV. The average 56 .. 

day weight was 48. 76 and li.2.66 pounds for rations 2 and 3, respectively. 

The difference of 6.10 pounds in favor of .the pigs on the hygrom.ycin 

supplemented ration was statistically significant (P < .05) when the 

21 



TABIE llI 

SUMMARY OF RESULTS 
CREEP. FEEDING STUDIES 

(Spring, 1957) 

22 

1 2 
Ration Number 

.~urg~jn~--·--~--=H~X~&~fo.~...._..e~i_n ___ _ 

Lit.tars 

Average number pigs weaned per litter 

Average litter weaning weight (lbs.) 

Average 56•day weight (lbs.) 

12 

B.25 

336.33 
1!}6.52 

Average daily gain 56 days (lbs) 0.84 

Creep feed consumption per pig 56 days (lbs.) 27.43 

Creap feed per pound of gain 56 days (lbs.) 

Cost of creep feed per pound of pig 
56 dayo ($) 0.0287 

13 

G • .31 

395.23 

48.15 

0.85 

27.99 

0.59 

-----... ------~---· ......... -.-~--·----------------------
TABLE IV 

SUM.t£RY OF RESULTS 
CREEP FEEDING S'fUDIE~ 

(Spring, 1957) 

Ration Number 

Litte1:s 

Average number pigs weaned per litter 

Average litter wea:ning weight (lbs.) 

Average 56-d~y weight (lbs.) 

Average daily g~in 56 days (lbs.) 

2 
Hx~romycin 

8 

7.25 
353.50 

48.76 
0.87 

Creep feed consumption per pig 56 days (lbs.) 31.81 

Creep feed per pound of gs.in 56 days (lbs.) 0.65 
Cost of creep feed per pound of pig 

56 days($) 

3 
Basal 

8 

8.87 

378.63 
42.66 
0. 7L} 

26.63 
0.62 

0.0293 --~ ,..., ______ _ 
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effect due. to litter size was removed by an analysis of covariance 

(Snedecor, 1946). The average daily gain fot tho two lots was 0.87 · 

and 0.74 pound for lots 2 and 3, respectively. 

The average feed consumed per pig was 31.81 and 26.63 pounds for 

ratione 2 and 3, respecti·,rely. Although greater feed consumption and 

foster gains were made by tbe pigs receiving the hygromycin supplemented 

creep ration, they were not more efficient in converting the feed into 

• 1~- h . . . \ b "I..- l . ga1.n tw:an were t e p1gs roce1v2.~g. .. t e uo.sa rat;i.on. The feed required 

per pouud of gain at 56 dayn was 0.62 pound fo.r the basal ration and. 

0.65 pound for the ration containing hygromyc.in. 

A.s noted in Tab le IV, the feed cost per one hundred pounds of pig 

was $.3.07 and $2.93 for rations 2 and 3, respectively. 



General 

EXPERIMENT I. CREEP FEEDING STUDIES 
(Spring, 1958) 

Trials III, IV and V 

These trials were a continuation of the studies with bygromycin 

initiated in the spring of 1957. The results of this trial had indi ... 

ca.ted that hygromyein was equal to aureomycin in stimulating the growth 

of suckling piis.. It is thought that one of the actions of hygromycin 

in stimulating growth is through the control of internal para.sites. 

On the other hand, aureomycin is theught to act by controlling sub-

clinical infections caused by harmful microorganisms~ According to 

these two assumptions on the actions of the two antibiotics, the i·n"' 

elusion of both in the ra~ion should produce an additive effect. In 

order to study this., a creep ration containing both a.ureomyc.in and. hygro-

mycin was compared to a creep ration containing only aureomycin. Also, 

as in the 1957 trial, a hygromycin supplemented creep ration was compared 

to a creep ration containing no antibiotic. 

Rate of gain, feed efficiency and 56-day weights were used as cri• 

teria for measuring the relative value of the different creep rations. 

Procedure 

A total of 61 litters were used in these trials. These litters were 

divided into 3 experimental units. Thirty-four of the Hampshire sows and 

their litters were alloted to the aureomycin ... hygromycin versus aureomycin 

24 



treatments. Fourteen Poland ChiM and Yorkshire sows and their litters 

were alloted to the hygromycin versus basal tireatments on pasture. The 

third e,~i)erimental unit consisted of sows and litters of the 3 breeds, 

Hampshire, Poland China and Yorkshire. These sows and litters were 

alloted to the hygromycin versus basal treatments in dry lot. 

The experimental litters were alloted to the different creep rations 

on the basis of breed, ago of dam, size of litter and the ration the sow 

had received during the gestation period. The aver.age initial age of the 

pigs when placed on t:hc creep rations was 14 days. 

The sows and pigs on pasture were housed and fed in the same way as 

those in tria 1 1. The sows and pigs alloted to dry lot were placed in 

individual concrete. pens one half .of which was covered by a permanent 

shed type buildinz;. 

Each litter was self-fod the assigned creep ration shown in Table V. 

The vitamins, minerals" antibiotics and trace mineral salt were prepared 

a.s a pre-mix using soybean meal as the carrier. The complete ration was 

mixed and pelleted in 3/16 iuch pellets. The calculated chemical compo

sition of the basal ration. is given in Table VI. The only variable among 

rations was the antibiotic used. 

The pigs were weaned at 6 weeks of age and continued. on their re

spective treatments until they were 8 weeks of age. ·rbey were weighed 

initially at 14 days of age, at 42 days of age and again a.t 56 days of 



EXPERIMENT I, SPRING 1958 
PERCENTAGE COMPOSITION OF CREEP RATIONS FED 

Ration Number l 2 3 

Corn 31. 78 . •. .31. 78 )l.78 

Milo i 33.30 · '. ?-:'.l 30 .33.30 \ . ;;., . . . 

Soybean mea 1 ll.39 11.39 11.39 

Fish meal 6.60 6.60 6.60 
Skim milk (dry) 10.00 10.00 10.00 

Cane sugar 5.00 · 5.00 5.00 

Dicalcium phosphate .50 .50 .50 
Calcium carbon.ate .50 .50 .5.0 

Trace mineral 
. l 

salt .50 .50 .50 
Vitarain and mineral 2 mix ,l.4 .44 .44 

Aurofae3 .. .70 
. 4 

Rygrom:i.x .25 .25 

'Iota ls 100.01 100.26 100.96 

Cost per 100 lbs • ($) 4.01 .... Li, .01 4.19 
~ ~--:-!'~'Ii;: 

)1. 78 , 
.•· ,,33.30 

U.39 
6.60 

· 10.00 . 

5;00 
.50 
.50 
.50 

100.71 

4.19 

l . . 
Supplied. 3.63 mg. of iron, .• 23 mg. of cobalt, • 75. mg. of copper, 

5 .6·7 mg. of manganese,· .16 mg. of iodine, and .25 ppm of zinc per pound 
of feed. 
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2supplied 2000 USP units of vitamin A activity, 90 USP units of 
vitaro;in D2 activity, 1~2 mg. of riboflavin, 5.0 mg. of pantothenie acid, 
12.6 mcg. of »12, 2.00 mg. of choline, 4 mg. of niacin, 15 mg. of iron, 
.88 mg. of cobalt, 2 mg. of coppeT and 50 ppm of zinc per pound of feed. 

~ . . . 

;iSupplied 12.6 mg. of aureomycin and 12 .6 mcg. of vitamin B12 per 
. pound of feed. . 

4suppl:1ed 6000 units of hygromyc.in 'B activity per pound of feed. 



TABLE VI 

EXPERINENT I, SPRlllG 1958 
CALCULATED CHEMICAL C0~1POS1TI01l OF C:f1Jl:EP P.ATIO:N 

'!otal Oigesti }l,a Nutrients 

Protein (percent) 

Calcium (percent) 

Phosphorus (percent) 

Vitamins mg/lb. 

Vitamin D2 (USP) 

Riboflavin 

Pantothenic acid 

Niacin 

Choline 

Vitamin B12 (meg.J 

'Xrnco. 01iuerals r,1g/lb. 1 

Zin,c (ppm) 

Iron 

Copper 

Cobalt 

Iodine 

Manganese 

Am.ino Acids 

Lys:i.ne 

'Iryptopr.an 

Cystine 

Methionine 

Isoleucine 

Phenylalanin~ 

Threonine 

Valine 

Histidine 

1supplied by trace mineral salt and mineral pre-mix. 

77.54 
20.00 

.s2 

.59 

90.00 

2.91 

10.28 

17.92 

721.40 

20.87 

50.25 
18.63 

2.75 
1.11 

.16 

5.67 

1.11 

.27 

.36 
l. 91 

1.07 

.86 

.76 
1.11 

.48 



Results~ Discussion 

the results of those tic:ials a.re summarized in Tables Vllil VIII 

and IX. 

28 

In tho llygromycin-mrreomycin versus aureomycin phase of the test 

(Table Vll) the average 42.•da.y weaning weight of the pigs was 30.0l and 

28.20 pounds for rations 3 and 4, respectively. The pigs started con .. 

suming the creep feed at appro1dmately 21 days of age. Feed consumption 

data. et 42 days showed that the pigs on rntion 3 had consumed 15 0 64 

pounds of creep ration per pig compared to 11. 56 pounds consumed by the 

pigs on ration 4. Up to Lt2 days, lot 3 bad gained 0.76 pound per day 

and lot l} had gained O. 70 pound per day. The pigs in lot 3 consumed 

0.78 pound of creep feed per pound of gain and those in lot 4 consumed 

0&61 pouud of creep feed per pound of gain. 

The pigs :fed the hygromyein•aureomycin supplemented creep ration 

weighed 42.0l pounds at 56 days of age wh:l.lEi.\ those fod the aureomycin 

supplemented cree!.) ration. weighed 40 .15 pounds. An analysio of eo• 

variance (Snedecor, 1946) to remove the effect duo to litter size, indi

catad tb.at the difference in 56-day weight was not statistically signif

icant. The average daily gain for lot 3 was 0.79 pound and the creep 

feed required per unit of gain was 1.24 poundsj compared to lot 4 which 

had an average daily gain of 0,75 pound and required 1.08 pounds of creep 

feed per unit of gain. The pigs receiving ration 3 maintained their 

advantage in weight and daily gain at 42 days up to 56 days. On the other 

handil the pigs fed ration 4 maintained their advantage in feed efficiency 

at .!i,,2 days up to 56 days. Over the experimental period, the pigs fed the 

bygromycin-aureomycin supplemented creep ration consumed 6.48 pounds more. 



Ration Number 

SUMHARY' OF RESULTS 
CJlEEP FEEDING STUDIES 

(Spring, 1958) 

3 4 
Hygromycin + Aui·eomyc irt · 

29 

----------- ________ A .... UFf-f~~in_. _______ _ 

Litters 
- ' 

Averaze number pigs weaned per litter 

Average initial weight (lbs.) 

AYera.ge 42~day weight (lbs.) 

Average 56-day weight (lbs~) 

Average daily gain 42 days (lbs.) 

Average daily gain l:2 to 56 days (lbs~)· 

Average daily gain 56 days (lbs.) 

Creep feed consumed per pig 42 days (lbs 0 ) 

Creep feed consumed per pig 42 to 56 · 
days (lbs.) 

. Creep feed consumed per pig 56 days. (lbs.) 

Creep feed per pound of gain to 4a days 
(lbs.) 

Creep feed per pound of V'iin from~ to 
56 days ( lbo • ) · 

· Creep fcod per pound of gain to 56 days 
(lbs.) 

Cost o.f creep f..icd per poum1 of pig 
56 days($) 

16 18 

s.37 7.79 

9.73 9.31' 

JO.Ol 28.20 

42.01 40.15 

0.76 0.70 

0.-37 o.s5 
0.79 0.75 

15.64 11.56 

24.10 21.71 

39.74 33.,26 

0.78 0 .. 61 

2.01 1.82 

1.24 !.08 

0.0.396 o.oJLq 



TA.lH.E Vlll: 

m .. ~lHARY OF RESULTS 
CREEP FEEDING STUDIES 

(Sprinf.h 1958) 

Ration Numbe.r 

Litters 

Average number pigs weaned p.er litter 

Average initial weigbt (lbs.) 

Average 4'2.;.day weight(lbs.) 

Average 56-day weight (lbs.) 

Average daily gain 42 days (lbe.) 

Average daily gain 42 to 56 days (lbs.) 

Average daily gain 56 days (lbs.) 

Creep feed consum.ed pe1: pig !;.2 days 
(lbs.) 

Creep f cad consumed per pig l1-2 to 56 
days (lbs,.) 

Creep feed consumed per pig 56 <lays 
(lbs.) 

Creep feed per pound of zain 42 days 
(lbs.) 

Croap feed per pound of gain from 42 
to 56 days (ibs.) 

Cx-eep feed per pound of gain 56 days 
(lbs.) · 

Cost of creep feed per pound of pig 
56 days($) 

1 
~asal 

G 

8.50 

10.10 

27.25 
41.02 

0.65 
0.98 

0.77 

9.80 

23.08 

32.88 

0.57 

1.68 

1.06 

0.0329 

30 

2 
IiY&I'.C?ll!YC 111 

7 
8.57 

U.20· · 

29.33·· 
4.3.tH · 

o.68· 
1.03· 

0.80 

8,05 

21.80 

28.18 

0.44 

1.51 

o.s6' 

0.0295 



. SUHlii\.i.'lY OF RESULTS 
Ciffif:P FEEDING STUDIES 

(Spring, 1958) 

Ration 1':l1.;1m.bor 

Litters 

Average number piis weaned per litter 

Avorage initial weight (lbs.) 

Average 42~day weight (lbs.) 

Average 56-da.y weight {lbs.) 

Average daily gain 4:2 days (lbs.) 

Average daily gain 42 to 56 days (lbs.) 

Average daily gain 56 days (lbs.) 

Cl"ecp :i:eed consumed per pig 42 days (lbs.) 

Cr,::?.ep feed consumed per pig 42 to 56 days 
(lbs.) 

Creep feed consumed per pig 56 days (lbs.) 

Creep f~ed per pound of gain 42 days 
(lbs.) 

Creep feed per pound of gain 42 to 56 
days (lbs.) 

Creep feed per poµ:nd of gain 56 days (lbs.), 

Cost of creop feed per pouucl of pig 56 
days($) 

l 
nasal 

8 

9.87 

8.20 

27.54 
40.25 

0.74 

0.91 

0,80 

12.00 

23.32 

.35 • .32 

0.62 

1.84 

1.10 

G.0352 

Jl 

2 
· Hl!:Sroniycin 

6 

9.17 

9~68 

30.05 
·44~58 

0.79 

1.10 

0.90 

12.16 

22.74 

34.90 

·. 

0.60 

1.57 
1.00 

0.0314 

-



creep feed per pig than those fod the aureomycin supplemented creep 

ration. 

The results of Trial DI~ hygromycin versus basal in dry lot, are 

summarized in Table VIII. The average 42-da.y w~aniug weight was 27.25 

and 29 .33 pounds for lots 1 and 2, respectively. The average daily 

gain at 42 days was 0.65 pound for lot land 0.68 pound for lot 2. Up 

to 42 days, lot l ~onsumed 9.80 pounds of feed compared to 8.05 pounds 

consumed by lot 2. Lot l required 0.57 pound of feed per pound of gain 

·while lot 2 required only O .44 pound of feed pe:r pound of gain. 

32 

The average 56•day weights of the pigs w~ra 41,02 poundv for lot l 

and l;3.81 poundo £or lot 2. '!'his difference in weight was statistically 

significant (P < .05) when the effect due to litter oize was removed by 

.!'.!n. .anal:-yeis of covariance (Sn.edccor_, 1946) • The average daily g&in for 

thd two lots \'Das o:n pound find 0,80 pound for lots 1 and 2, respectively. 

Ths pigs fed the hygro~ycin supplemented creep ration required 0.19 

pound less feed per unit of gain than those fed the basal ration. 

The creep feed cost per one hundred pounds of pig was $,3.29 for 

rat.ion land $2,95 for ration 2. ln ration 2., no charge was mad.a for 

the antibiotic hygromycin. 

Th~ results of trial v, hygromycin versus basal on pasture; a.re sum-

i.uarized in Table L~. The avGragc 42 day weaning w~ight for the pigs in 

lot l was 27 .54 pounds comp:n:ed to J0.05 pounds :for those in lot 2. This 

represented an advantage of 2.51 pounds per pig for lot 2 over lot 1. 

During the preweaning period, the pigs in lot l gained 0.74 pound per day 

and those in lot 2 gained O. 79 pound per day. The pigs in lot 2 also 

made tbe most efficient gains. 



At 56 days of age the pigs :r,aGeiving the hygromyciu supplemented 

creep ration \'Jere 10.8 pt5~C(mt: hcnixier than. those receiving the basal 

ration. This difference of L}.33 poundB in favor of lot 2 was statis-

tic.ally significant. (P < .01) wh;;m the effect due. to siza of litter was 

::::er,,oved hy an analysis of covariance (Sne<la.cor, 1946). The average 

gain at 56 days was 0.30 and 0.90 po..i-nd for lots 1 and 2., respect-

Tbf:. pigs in lot 2 rcqui;;::ed 9 ~4 pere;;?.nt: less feed per unit of gain 

r.::onsvm:1pi:i,:m between. the tiiti J.ot::::. 'i'he creep fc1ed. cost per one hund1:ed 



EXPERilIBNT I. Cf'J.i:EP FEEDING STUDIES 
(Fall., 1957) 

Trial. VI 

Palatability iG n major characteristic of a good c:r.eep ration. 

This is particulal'ly true with rogk'l.rd to the p:mctice of weaning the 

at o.n early agt\,, ns i.t :tc essential that tho pigs are eating the 

c2:cep ratiou in sufficient t\mou:n.ts to supply adoqnatc nutrients at the 

Hilo;, in certain sectiomi of tha country, is used as the principle 

grain sou~ce in nwine rations. Therm is some qu.cction about the pale.-

tahility of some varieties of milo particularly for baby pigc. Wheat, 

although more costly than ether grains; is cons:td,':"!red to be relatively 

palatable ond is higher in TDN than milo. 

This study w~~i initirtted to compare wheat versus milo in creep 

:rntio:10 fo:r baby pigs weaned at 5 weeks of ag,c?. Fifty .. six day weights; 

rat(, of gain and feed efficiency were used as criteria for measuring 

tho relati•JC: value of the two creep rations. Thit: trial was conducted 

in the fall cf 1957. 

Twenty litters of pigs were alloted to the 2 different cre0p rations 

on the basis of breed and oize of litter. Three different breeds., Hampshire, 



Poland China and Yorkshire, wm::e ;represented. The average initial age 

of tho pigs on the 2 creep rations was 1(, daya. 

'Iha saws and litt,;rs were !:loused in two ... unit portable houses which 

were placed in t!.djcining lots. Au tnrea of app:i:·o,de.ntely 25 x 25 feet 

was available to 2 sows a.n.d theb: littel's. As o disease preventive 

m.oosure, a distai,ce of lO feet oeparated ea.ch lo·t from the adjoining lot. 

Creeps wet'e placed in 0nch unit of the house and the feeders in 

which the: rations were fed were located inside the creeps. \later was 

also avail.able inside the creeps. 

Bach litter \.1as self-iod the assigned creep ration shown in Table X. 

The a11tibiotic, B vitamin supplement, vitamin A concentrate., zin.c sul

f~,te and trace minara 1 salt werin mixed as a pre-mix with soybean meal 

.;'lnd then added to the other ingrediant:s. The complete ratio..'1. was mixed 

and pelleted in 3/16 inch pellets. Each ration was formulated to pro

vide amounts of the. essential nutrients thought to be required by the 

baby pig. The calculated chemical composition of the rations is given 

in Table 111. 

Th8 sows and litt-ars were moved to the housing; units when the pigs 

were approximately lL:- days of age. The pigs were weaned at 5 weeks of 

age and conti11.ued on theb:· respQctive treatments until they reached B 

weeks of age. 

Weights uero obtained on th~ pigs when they first began consuming 

the creep ration and again at 5 and 8 weeks of age. Feed efficiency was 

based on the feed consumed between the fifth and eighth week of age., 

!.~s,glts !.ml Discussion 

The results of this trial are summarized in Table XII. 



TABLE X 

EXPERll1ENT I, FALL 19 57 
PERCENTAGE CO~..POS IT ION OF CREEP RATIONS FED 

Ration Number 

Wheat 

Milo 

Soybean meal 

Fish meal 

Skim milk (dry) 

Sugar 

Dicalcium phosphate 

Calcium carbonate 

Trace minoral salt1 

Fortafeed2 

Aurofac3 

Zinc sulfate 

Vitamin A concentrate 4 

Totals 

Cost per 100 lbs. ($) 

1 

65.60 
9.00 

7.00 

10.00 

5.00 

1.00 

1.00 

.20 

.70 

.02 

.4 gms. 

100 .. 02 

4.15 

2 

70.00 

4.60 

7.00 

10.00 

5.00 

1,00 

.50 
1.00 

.20 

.70 

.02 

.4 gms. 

100.02 

4.93 

36 

1supplied 7.26 mg. of iron, .46 mg. of cobalt, 1.50 mg. of copper)) 
11.34 mg. of manganese, .32 mg. of iodine, and .50 ppm of zinc per pound 
of feed. 

2s~pplied 4.0 mg. riboflavin, a.o mg. pantothenic acid, W.O mg. 
niacin, and 180 mg. choline per pound of feed • 

.3Supplied 12.6 mg. of aureomycin and 12 .. 6 mcg. of vitamin »12 per 
pound of feed. 

4. 
Supplied 1000 USP units of vitamin A activity per pound of feed. 
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TABLE XI 

EXPERIMENT I, FALL 1957 
CALCUJATED CHEMICAL COMPOSltiQN OF CREEP RATIONS 

Ration Number l 2 
Milo Wheat 

Total Digest·ible 1'Jutrients 
.. 76.34 17.7; 

Protein (percent) 19.93 19.99 

Calcium (percent) .86 .86 
Phosphorus (percent) .63 .. 66 
Zinc (ppm) 50.00 50.00 

Vitamins mg/lb. 

Riboflavin 5.70 5.60 
Pantothenic acid 13.90 14.30 
Niacin 35.37 3~.53 
Choline . 603.40 685,.18 

Amino Acids (percent) 

Lysine 1.09 ~.07 
Tryptophan .2.3 .,24 

Cystine .29 .30 
Methionine ' • .32 .39 
Leucine i.90 1~52 
lsoleucine 1.07 .96 
Pheny la line .85 .99 

Thre.onine • 72 .72 
Valine 1.11 1.11 

Histidine .47 .46 



TABU: XII 

SUk1MARY OF RESULTS 
CREEP FEEDING· STUDIES 

(tall, 1957) 

Rntion Number 

Litters 

Average number pigs weaned per litter 

Average 35~day weight (lbs.) 

Average 56-day weight (lbs.) 

Aver~gs daily gain 35 days (lbs.) 

Average daily gain 56 days (lbs.) 

Average daily gain from 35 to 56 days 
(lbs.) 

Creep feed consumed per pig 35 days 
(lbs,.) 

Creep feed consumed per pig 56 days 
(lbth) 

Creep feed consumed per pig from 35 to 
56 days (lbs.) 

Creep feed per pound of gain to 56 days 
(lbs.) 

Cos.t of creep feed per pound of pig to 
56 days($) 

9 

·7.22 
23.40 

41.20 

0.75 
0.80 

o.a4 

3.92 

35.0.3 

31.11 

1.40 

0.035.3 

2 
Wheat 

u .. 
. 7.t}5 

24.52 
41.07 

0.76 
0.78 

6.90 

35.74 

23.84 

1.39 

0.0429 
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In this trial the pigs weJ;e weaned at 35 days of age with the 

average weaning weight being 23.40 and 24.52 pou11d8 for rations 1 and 2, 

respectively. The weight advantage of 1.12 pounds for the pigs receiving 

ration 2 (wheat) over those receiving ration 1 (milo) was not statistical

ly significant when the effe<:t due to litter size was removed by nn 

aualysis of covariance (Snedecor, 1946). 

The ~verage 56-day weight of the pigs was tH.20 and 41.07 pounds 

:for ra.tio'!ls 1 and 2, respectively. An ana.lysi3 of covariance to remove 

the effect due to litter size, indicated tbat the difference in final 

weight was not statistically significant, The average daily gain at 35 

days was 0.75 a11d 0.76 pounds for lots 1 and 2 1 respectively. At 56 

days of S.$e the av:erage daily gain.was 0.80 and 0.78 pounds for lots l 

und 2., respectively. Durint; the period between the 35th and 56th days of· 

age, the. pigs receiving ration 1 (milo) gained 0.34 pounds per day com.• 

pared t.o 0.79 pound per day for the pigs receiving ration 2 (wheat). 

Very little feed had been consumed by either group of pigs up to 

35 dayo of age. '.the pigs on the milo ration consumed 3.92 pounds of 

feed compa:red to 6.90 pounds of feed consumed by the pigs on the wheat 

ration during this period. Therefore, at weaning (35 days) the pigs on 

the wheat ration had consumed ~ppro:dma.tely 3 pounds more feed than the 

pigs on the milo ration. At 56 days most of the difference in feed con

sumption had been removed. The total feed consumption was 35.03 and 

35.74 pounds for lots land 2 1 respectively .. The feed required per pound 

of gain to 56 days tias 1. 40 pounds for lot l and l. 39 pounds for lot 2. 

The feed cost of producing one hundred pounds of pig was 76 cents 

higher on the wheat ration than on the milo ration. This can be attrib

uted to the higher cost of the wheat ration. Ration 2 (wheat) cost $4.93 



per one hundred pounds compared to $4.15for ration 1 (milo). 



SUMM.\R.Y 

Creep Feeding Studies 

Four creep feeding trials involving 102 litters were conducted to 

evaluate the new antibiotic hygromyc in in creep rations for suckling 

pigs. One trial involving 20 litters was conducted to c ompare the value 

of milo and wheat as the grain source in creep rations for suckling pigs . 

In the first trial, a comparison was made between 2 rations : (1) 

a ration containing aureomycin, and (2) a ration containing hygromyc in. 

In the second trial, a comparison was made between the hygromyc in sup

plemented ration and a ration containing no antibiotic. 

Trials three, four and five were carried out during the same far

rowing season. Trial three involved a comparison between a ration con

taining aureomycin and hygromycin and a ration containing aureomyc in. 

In tri als four and five a comparison was made between a ration containing 

hygromycin and a ration with no antibiotic . Trial four was conducted 

with Hampshire, Poland China and Yorkshire litters in dry lot, and trial 

five was conducted with Poland China and Yorkshire litters on pasture. 

The sixth trial involved a comparison between 2 rations : (1) a 

ration containing milo as the grain source, and (2) a ration containing 

wheat as the grain source . Both rations contained the antibiot i c 

aureomycin. 

The results of the first trial indicated that the pigs receiving the 

hygromycin supplemented creep ration weighed slightly more at 56 days of 
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age than the pigs which received the aureomycin supplemented creep ration. 

The difference of 1.63 pounds in favor of the hygromycin fed pigs was not 

statistically significant when the effect due to litter size was removed 

by an analysis of covariance (Snedecor, 1946). Thera was essentially no 

difference in creep feed consumption, average daily gain or feed required 

per pound of gain. 

In trials two, four and five the results indicated that the pigs 

fed hygromycin were heavier at 56 days of age than pigs fed a ration 

with no antibiotic. The feed consumption pattern was not the same for 

all trials. In trial two, the pigs fed hygromycin consumed 5.2 pounds 

more feed per pig than the pigs fed the basal ration, while in trial four 

the pigs on the basal ration consumed 4 .7 pounds more feed per pig than 

those fed hygrODtycin. There was very little difference in feed consump

tion in trial five. 

In the third trial, the pigs fed the hygromycin-aureomycin sup• 

plemented creep ration weighed l .81 pounds more per pig than those which 

were fed the aureomycin supplemented creep ration. This advantage in 

weight was maintained to 56 days. The pigs fed aureomycin made slightly 

more efficient gains. The pigs fed hygromycin plus aureomycin consumed 

6.48 pounds more creep feed per pig than those fed aureomycin . 

The results of trial six indicated that there was no difference in 

the performance of pigs fed a creep ration in which wheat was the grain 

source and pigs fed a creep ration in which milo was the grain source. 

At 35 days of age the pigs fed the wheat ration had consumed 3 pounds 

more creep feed per pig than those fed the milo ration. Feed consumed 

by the pigs to 56 days showed that there was no difference in acceptability 

between the two rations. 



EXPERIMENT II . ANTHELMINTIC STUDIES 

General 

This trial was a ,ontinuation of our studies with the new antibi tic 

feed additi~e, hygromycin. 

The problem of swine infes tation with internal parasites is an age

old one, a problem which has not been easy to solve . Generally, swi ne 

producers take for granted and accept the fact that their hogs are in

fested with worms . 

With most of the medications available today, the treatment for 

internal parasites is time consuming and inefficient . First, it is 

necessary to fast the animals to be treated in order to get t hem to con

sume enough of the medicated feed to be effective . Second, since it is 

impractical to treat the pigs individually, some of the group treated 

pigs will consume more of the medicated feed than necessary while ot hers 

will consume too small an amount . Consequently, those which do not get 

a large enough dose still harbor parasites that provide a readily avail

able source of reinfestation for the remainder of the herd . Thirdly, the 

present treatments against swine helminths are directed largely against 

the large roundworm. The remainder of the infestation escapes attention 

as a factor in swine production. 

An anthelmintic which can be mixed easily with the ration and fed 

continuously would constitute far more effective control measures than 
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periodic treatments. Furthermore, an anthelmintic which would decrease 

the reproductive potential of a large number of worm species would be 

of great value. I t would not only decrease the likelihood of exposure 

for young susceptible animals, but it would, at the same time, decrease 

the rate of reinfestation among the older animals. 

This study was initiated to substantiate the anthelmintic properties 

of hygrOIJlycin. Growth and feed records were kept along with the number 

of worms found in the gastro-intestinal tract at slaughter. 

Procedure 

This experiment was a continuation of creep feeding experiment I, 

trials I and II, in which hygromycin versus aureomycin and hygromycin 

versus a ration containing no antibiotic were compared. In this experi

ment, the pigs were fed a ration containing the same antibiotic that 

they had received in their creep ration . Six lots of 8 pigs each were 

used in the test. Two lots were made up of Hampshire pigs which had 

received aureomycin in their creep ration and n-10 lots were made up of 

Hampshire pigs which had received hygromycin in their creep ration. The 

remaining two lots were composed of Poland pigs , one each of pigs which 

had received the hygromycin and no antibiotic treatment, respectively . 

Each lot of pigs were ad-libitum fed the assigned rat,ion shown in 

Table XIII. When the pigs reached an average weight of approximately 

125 pounds, the protein content of the ration was reduced to 14 percent 

by varying the amounts of milo and soybean meal. The antibiotic, B 

vitamin supplement, vitamin A and zinc sulfate were premixed with soybean 

meal and then added to the other ingredients . The calculated chemical 

composition of the rations i s given in Table XIV. 



TABLE XIII 

EXPERIMENT II, SUMMER 1957 
PERCENTAGE COMPOS ITION OF RAT IONS FED 

Ration Number 

Milo 

Soybean meal 

Alfalfa meal (dehydrated) 

Fish meal 

Butter milk (dry) 

Bone meal 

Trace mineral salt1 

Fortafeed2 

Zinc sulfate 

Auro£ac3 
4 Hygr omix 

Total 

Cost per 100 lbs. ($) 

1 

76.30 
9.80 

5.00 

3 .00 

3.00 

1.50 

.50 

. 10 

. 02 

99 .22 

2.65 

2 

76. 30 
9.80 

5.00 

3. 00 

3 .00 

1.50 

.50 

. 10 

.02 

.25 

99 . 47 

2.65 

3 

76 .30 

9.80 

5. 00 

3.00 

3 . 00 

1. 50 

.50 

. 10 

.02 

.5 

1 Supp l ied 3. 63 mg . iron, . 23 mg . cobalt , .75 mg . of copper, 5.67 
mg . manganese, . 16 mg. iodine, and .25 ppm zinc per pound of feed . 

2 Supplied 2 . 0 mg. riboflavin, 4 . 0 -s . pantothenic acid, 9. 0 mg . 
niacin and 90 mg . choline per pound of feed . 

3Supplied 9. 0 mg . of aureomyc in ~nd 9.0 mcg . of vitamin B12 per 
pound of feed . 

4supplied 6000 units of hygromycin B a ctivity per pound of feed . 
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TABLE XIV 

EXPERIMENT II, SmtmR 1957 
CALCUIATED CHEMICAL COMPOSITION OF BAT IONS 

Total Digestible Nutrients 

Protein (percent) 

calcium (percent) 

Phosphorus (percent) 

Zinc (ppm) 

Vitamins Mg/lb. 

Riboflavin 

Pantothenic acid 

Niacin 

Choline 

Amino Acids (percent) 

Lysine 

Tryptophan 

Cystine 

Methionine 

Leucine 

Isoleucine 

Phenylalanine 

Threonine 

Valine 

Histidine 

73.06 
16.82 

.77 

.65 
50.00 

3.49 

10.22 

28.14 · 

475.94 

.77 

.21 

.26 

.23 
1.71 

. 90 

.73 

.59 

.84 

.38 
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The pigs were housed in individual concrete pens each containing a 

self- feeder and an automatic waterer . A permanent shade covered one

half of each pen and in hot weather automatic sprinklers were used. 

The pigs were continued on the trial until they reached approximate

ly 200 pounds in weight at which time they were removed from the trial 

and slaughtered. During the test the pigs were weighed at intervals of 

2 weeks until near the end of the trial at which time they were weighed 

each week. 

At the time of slaughter, the identity of the lungs, liver and 

gastro-intestinal tract from each pig was maintained . The lungs and 

livers were examined for worm damage. The entire contents of the gastro

intestinal tract were removed and strained through a fine wire mesh and 

all worms found were recorded. 

Results !!!!!Discussion 

The results of the hygromycin versus basal phase of the test are 

summarized in Table XV. From the beginning of the trial until the pigs 

reached approximately 125 pounds, the basal lot gained 12.8 percent 

faster than the hygromycin lot and from this period on they gained 11.1 

percent faster. The average daily gain over the entire test period was 

1.51 pounds for lot 1 (basal) and 1.36 pounds for lot 2 (hygromycin). 

An analysis of covariance (Snedecor, 1946) to remove the effect of 

initial weight indicated that the difference was not statistically sig

nificant. The feed required per one hundred pounds of gai n was 377 

pounds for lot 1 and 364 pounds for lot 2. A total of 38 roundworms 

were found in the small intestine of the 8 pigs slaughtered on the basal 



TABLE XV 

SUMMUY OF RESULTS 
ANrHELMINTIC AND GRalrH STUDY 

(Sumner, 1957) 

Ration Number 

Number pigs 
Number pigs slaughtered 
Average daily gain to 125 pounds 
Average daily gain from 125 to 200 pounds 
Average daily gain over entire period 
Feed per pound of gain 
Number of roundworms found at slaughter 
Average liver scorel 

l 
Basal 

8 
8 
1.32 
1.70 
1.51 
3.77 

38.00 
2.5 
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2 
Hygrom:ycin 

8 
8 
1.17 
1.53 
1.35 
3.64 
o.oo 
1.5 

1-rhe average liver score was a numerical value (0-10) placed on the 
liver based on the number of ascarid scars observed. 

TABLE XVI 

SUMMARY OF RESULTS 
ANTHEIMINTIC AND GROWTH STUDY 

(Sumner, 1957) 

Ration Number 

Number pigs 
Number pigs slaughtered 
Average daily gain to 125 pounds 
Average daily gain from 125 to 200 pounds 
Average daily gain over entire period 
Feed per pound of gain 
Number roundworms found at slaughter 
Average liver scorel 

3 
Aureomycin 

16 
10 
1.69 
1.65 
1.67 
3.83 
7.00 
5.8 

4 
Hygromycin 

16 
9 
1.72 
1.44 
1.58 
3.63 
o.oo 
3.8 

~he average liver score was a numerical value (0-10) placed on the 
liver based on the number of ascarid scars observed. 



ration. No roundworms were found in the gastro•intestinal tract of the 

8 pigs slaughtered on the hygromycin treatment. 
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The results of the aureomycin versus hygromycin phase of the test 

are summarized in Table XVI. When the daily gains were analyzed by 

periods., the hygromycin fed pigs gained slightly faster than the aureo

mycin f ed pigs during the first period of the trial. During the follow• 

ing period., from 125 to 200 pounds live weight., the rate of gain of the 

hygromycin fed pigs decreased . The aureomyc in fed pigs gained 14. 6 per

cent faster than the hygromycin fed pigs during this period . The 

average daily gain over the entire test period was l . 67 pounds for lot 

3 (aureomycin) and 1.58 pounds for lot 4 (hygromycin) . An analysis of 

covariance (Snedecor., 1946) to remove the effect of initial weight in

dicated that the difference was not statistically significant . The feed 

required per one hundred pounds of gain was 383 and 363 pounds for lots 

3 and 4., respectively. A total of 7 worms were found in the small 

intestine of the 10 pigs slaughtered on the aureomycin treatment. No 

worms were found in the gastro- intesti.nal tract of the 9 pigs s laughtered 

on the hygromycin treatment . 



Allen, R. W. 
swine. 
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