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INTJ:10DUCTIO¥ 

Records show that about one-third of all baby pigs farrowed do 

not survive to weaning age. A considerable amount of research has 

been conducted which demonstrates that this high mortality rate of 

newborn pigs is highly affected by the ration fed the dam during ges­

tation and lactation. Many of the common swine rations, particularly 

those high in corn and soybean meal, fail to supply the nutrients es.=­

sential for normal reproduction and lactation, when fed to gilts or 

sows in dry lot or fed under conditions approximating dry lot. The 

pigs born from dams fed these inadequate rations are often weak and 

consequently die during the first few days of life from various causes, 

such as overlaying by the sow, chilling, starving and various baby pig 

diseases. 

This study was undertaken to test the effect of adding certain 

B-complex vitamins to the sow1's ration during gestation and lactation 

on her reproductive performance as measured by number of pigs farrowed, 

birth weight of the pigs, livability to weaning at eight weeks, and the 

weaning weight of the pigs • 

. Studies were also made on the feeding value of different creep 

rations for pigs from an initial age of about three weeks until ten 

weeks old. 

1 



LITERATURE REVIEW 

Effect of Ration on Gestation and Lactation 

Performance of Sows 

Ross et al. (1942) fed a basal ration of ground yellow corn, 

76,,.35 percent; soybean oil meal (expeller process), 17 .. 5 percent; 

ground alfalfa hay, 5.0 percent; iodized salt, 0.50 percent; and cal­

cium flour (Caco3), 0.65 percent. Young gilts grown on this ration 

with and without extra alfalfa hay were bred and allowed to farrow. 

The gilts receiving the 5.0 percent level of alfalfa hay failed to 

suckle their litters sufficiently to allow normal growth. The addi­

tional burden of lactation reflected the inadequacy of the ration in 

the suckling growing pig .. The pigs became thin and emaciated and in 

many cases died before reaching weaning age. The ration containing 

15 percent alfalfa meal permitted normal reproduction and lactation. 

Ross Jtl al. (1942) continued feeding the above rations which gave 

unsatisfactory reproduction and again found that sows fed the ration 

containing only 5 percent ground alfalfa hay farrowed small litters 9 

both in number and size. When the alfalfa hay was increased to 15 

percent of the ration, sows weaned twice as many pigs as the sows on 

the 5 percent alfalfa ration, and the pigs were one-fourth heavier at 

weaning. When the 5 percent alfalfa ration was fed to second genera­

tion gilts, the deficiencies were even more acute as indicated by the 

abnormalities which occurred in their pigs at birtho 

2 
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Ross et al. {19Li2a) reported that alfalfa supplies two obscure 

vitamins of the B complex, inositol and para-aminobenzoic acid, which 

some rations do not furnish in large enough amountso They also state 

that at least one more dietary factor may be involved. They found 

that other feedstuffs which appear to supply this missing dietary 

factor are tankage, fish meal, dried brewer's yeast, and liver extract,. 

Cunha 2.i al. (1943) obtained unsatisfactory reproduction from sows 

fed a ration consisting of ground yellow corn 80.5 percent, soybean 

oil meal 13.0 percent, ground alfalfa hay 5 • .0 percent~ bone meal 0,.,5 

percent, limestone 0.5 percent, and iodized salt 0~5 percenty and sup­

plemented with irradiated yeast and shark liver oil. When they in­

creased the alfalfa to 15 percent, normal reproduction occurred.. The 

addition of 1.D percent B-Y riboflavin supplement to the basal ration 

proved ineffective. When 2.0 percent riboflavin supplement was added, 

the growth response was improved, but completely normal performance 

was not obtained as some abnormal pigs were farrowed. Likewise, the 

addition of choline to the basal ration did not improve the reproduc= 

tive performance of sows, but normal reproduction did occur when the 

sows were fed the basal ration supplemented with soybean lecithin plus 

pyridoxine. The authors show that inositol, choline and pyridoxine in 

combination with some unknown factor or factors present in liver ade­

quately supplemented this basal ration for the rat .. 

Cunha et aL (191~4) obtained a very poor reproductive performance 

from gilts fed a basal ration of yellow corn, soybean oil meal and 5o0 

percent alfalfa meal during growth. The addition of 2 .. 0 percent B=Y 

riboflavin supplement to this ration improved fertility and lactation 

but failed to prevent the appearance of abnormalities in the new born. 
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Normal reproduction was obtained by supplementing the basal ration with 

either 1'0.0 percent alfalfa meal or soybean lecithin plus pyridoxine .. 

The authors also concluded that the ration sows receive during growth 

markedly influences subsequent performance in reproduction and lac~ 

tation. 

Fairbanks et al.. (1945) fed gilts a basal ration of corn, soybean 

meal, fish meal, tankage, steamed bone meal, salt and cod liver oil 

and found that the ration was inadequate for normal gestation and lac-

tation under dry lot conditions. When they added 6.0 percent dried 

corn distillers solubles, or 10.0 percent alfalfa meal, or all known 

B vitamins to this ration, improved breeding efficiency, fertility, 

and vitality of pigs farrowed, resulted. . The workers concluded that 

nutrient requirements of a sow are most critical during the gestation 

period and the residual effect of the ration received during gestation 

was manifested during the lactation period. 

Krider et al. {1946a) supplemented a basal ration for brood sows 

with folic acid, alfalfa meal, and liver extract and found that ges-

tation and lactation results were significantly improved by the addi= 

tion of either alfalfa meal or liver extract.. They concluded that 

these two products supplied certain unknown required factors. Although 

' the folic acid concentrate did not improve weaning weights significantly1 

the pigs from sows so fed were thriftier and more vigorous than were 

pigs from sows fed the basal ratio.no 

Krider.~ ~o (1946b) fed a basal ration of yellow corn, expeller 

soybean meal, 5.0 percent dehydrated alfalfa meal, fortified cod liver 

oil, and minerals that contained 17 .. 0 percent crude protein .. This ra-

tion proved nutritionally inadequate for gestation and lactation under 
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dry lot conditions. Only 26.0 percent of pigs farrowed were weaned 

by sows fed this ration. The pigs averaged only 17 .. 1 pounds when 

weaned at 56 days of age. The addition of 3.0 percent condensed sar­

dine fish solubles effectively corrected the deficiencies of the basal 

ration, giving 92:.0 percent survival to weaning and an average wean~ 

ing weight of 31o1 pounds. 

Fall-seeded rye pasture also proved to be an excellent source 

of the supplementary nutrients required to correct the inadequacies 

of the basal ration. Gilts receiving rye pasture during gestation and 

lactation weaned 74.0 percent of their pigs with an average weaning 

weight of 31 •.. 9 pounds., To study the residual effect of rye pasture, 

they allowed one group of sows to have access to the pasture during 

the gestation period only. At farrowing time the sows were removed 

from the pasture and continued on the basal ration alon.e. The residual 

effect of the pasture was evidenced by a survival to weaning of 90.0 

percent of pigs farrowed and an average weaning weight of 27.4 pounds. 

The authors suggested that the residual effect manifested was probably 

due to a storage of a vitamin-like factor (or factors) in the tissues 

of the sow while on rye pasture and that these reserves were then used 

during lactation, thus enabling the pigs to survive and perform more 

satisfactorily. 

Krider~ al. (1946c) supplemented the 17o0 percent protein ration 

fed in the previous experiment with rye pasture~ 10o0 percent alfalfa 

meal, and either 2.0 or 4.0 percent condensed fish solubles (fresh 

basis). The menhaden solubles were almost as effective as the sardine 

product, used in the previous experiment~ in supplementing the basal 

ration. When the basal ration plus the supplement was fed in dry lot 



6 

during lactation, the deficiency (or deficiencies) was (or were) cor­

rected and the residual effect of rye pasture feeding during gestation 

was manifestedo 

-Spitzer~ !!l• (1946), working with rats, fed an all-plant ration 

composed of ground yellow corn, soybean oil meal (expeller process), 

alflafa meal, and minerals. They found this ration was inadequate for 

normal reproduction and lactation. Over 35 percent of the females 

fed this basal ration were sterile. Only a few litters were born, and 

all of the young born alive died before weaning. Young which were born 

alive attempted to nurse, but no milk could be found in their stomachs 

indicating lactation failure. When the basal ration was supplemented 

with additional alfalfa meal, 1:20 liver powder, a combination of ca­

sein plus choline, or fish meal, reproduction and lactation were im­

proved as shown by the higher percentage survival of the young to 

weaning. 

Ensminger~ al .. (1947) fed a purified ration to sows and found 

that the deletion from the ration of any one of the three B-complex 

vitamins, i."e., thiamine, riboflavin, or choline, resulted in unsatis­

factory reproduction and lactation. Gilts receiving no thiamine lost 

their appetites and farrowed prematurely with a high mortality rate of 

their pigs at birth. 

When riboflavin was omitted from the ration, all pigs were either 

dead at birth or died within 48 hours thereafter. Abnormalities pres= 

ent were enlarged front legs, generalized edema, and hairlessness. 

Gilts fed a ration which was the same in every respect, except 

that it contained no choline, farrowed pigs that were weak and pigs 

that had muscular incoordination, fatty livers, and a high incidence 
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of' mortality. Cases of hernia, kinked tail, enlarged forelegs, and 

liver and kidney abnormalities occurred in pigs farrowed by sows from 

the various lots receiving the purified rations. 

Krider et al. (1948) found that a basal ration composed of ground 

yellow corn, expeller soybean meal, tankage, 5.0 percent dehydrated al­

falfa meal, vitamin A and Doil, and minerals was nutritionally inade­

quate for sows and gilts fed in dry lot during gestation and lactationo 

The addition of either O. 5, 1. 0, or 2. 0 percent of dried fermentation 

solubles (B-Y) did not correct the deficiency (or deficiencies) of the 

basal ration. When 1.0 percent of condensed sardine fish solubles was 

added to the basal ration, the deficiency ( or deficiencies} appeared to 

be corrected. A significant improvement in weaning weight was obtained 

when 1.0 percent of dried fermentation solubles was supplied in addi-­

tion to 1.0 percent of fish so1ubles. 

Cunha et al.. (19L~8) fed growing gilts cull peas as a course of pro­

tein and supplemented this ration with three levels of alfalfa meal from 

5.0 to 15.0 percent. Gilts fed the higher level of alfalfa meal gained 

slower, but they apparently stored a factor or factors which later in­

fluenced conception, reproduction, and lactation. In one year's study 

the authors found that the gilts which were fed only 5o0 percent alfalfa 

during growth were difficult to settle, being serviced several times in 

most cases. Those gilts which did conceive weaned no pigs. When 15.0 

percent of alfalfa was fed during growth, all except two of the gilts 

conceived at the first service and weaned a high percentage of pigs. 

Anderson and Hogan (1950) placed 18 gilts averaging 1'50 pounds 

on a basal ration composed of corn, 70oD percent; tankage, 5o0 percent; 

soybean oil meal, 2 • .0 percent; alfalfa meal, 2.,5 percent; cod-liver oil~ 

0.5 percent; and a complex mineral mix~ 2.0 percent., When the gilts 
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weighed 200 pounds, they were divided into 3 groupso One group was 

continued on this basal ration; the second group received the basal 

ration supplemented with Merck's APF # 3 in sufficient quantity to 

supply 10 micrograms of vitamin Br2 per pound of feed. And the third 

group received the basal ration, plus 15 .. 0 percent of fish meal and 

2.0 percent of fish solubles. The percentage of pigs weaned of those 

born alive and the average weaning weights for the three groups were 

as follows: group one, the basal group, weaned 86 .. 7 percent with an 

average weight of 28.0 pounds; group two weaned 100 percent with an 

average weight of 36.2 pounds; and group three weaned 100 percent with 

an average weight of 32.5 pounds each. 

Hodgskiss ~ ~., ('1950) observed that gilts fed rations deficient 

in pantothenic acid showed characteristic goose-stepping in the hind 

legs, loss of appetite, reduced water intake, and an exudate on the 

skin$ All these gilts conceived but did not farrow or show any ex= 

ternal signs of pregnancy. Autopsy revealed partially resorbedy mac= 

erating fetuses in the uterine horns of these animalso 

Vestal et al~ (1950) studied the influence of gestation rations 

on death losses in newborn pigso One group of gilts was fed a ration 

containing 15.0 percent alfalfa meal during growth and gestation, while 

another group was fed the same basal ration plus certain supplements 

believed to be sources of the "unknown factor" which is essential for 

the proper development of the unborn pig. 

The addition of Merck's APF, in the amount of 3o2 pounds per ton 

to the basal ration, increased the birth weight of pigs and reduced 

death losses during the first 3 days after birtho 
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When the basal ration plus APF was supplemented with vitamin 

E,, heavier pigs at birth were obtained with a higher percentage of 

strong pigs and a slightly lower death loss during the first 3 days 

after birth. Also, the addition of 2.0 percent of condensed fish solu­

bles to the basal ration containing 15oD percent alfalfa meal caused 

gilts to farrow more pigs with a lower death rate during the first 3 

days after birth. The gilts receiving the basal ration weaned only 

55.8 percent of their pigs, while gilts receiving the supplemental 

treatments weaned from 71 to 77~3 percent of the pigs farrowed 9 in= 

dicating some beneficial effects received from these treatments on the 

livability of the pigs. 

Bowland and Owens (1952") fed a balanced ration based on barley 

to young growing gilts~ They supplemented this ration with calcium 

pantothenate added at levels of 3 to 12 milligrams per pound of feed 

and found that the supplementation had no effect on gilts until they 

farrowed their first litters. These studies indicated that the higher 

levels of supplementation may have had a detrimental effect on birth 

weight, and on the growth rate of the suckling pig. Microbiological 

assays indicated that the pantothenic acid content of the blood and 

milk of the sows, and of the blood of the suckling pigs was related 

to the content of the vitamin in the sows" ration. 

Miller ~ al. (1952) studied the influence of various levels of 

riboflavin on reproductive performance of sows. They fed levels of 

0 ... 55, 0 • .8.3, 1 • .25, and l.65 milligrams of riboflavin per pound of r~ 

tion. They found that the 1.25 milligrams level gave near optimUI!l 

results in teJ'.'.ID.S or farrowing and weaning. They showed that the 0.83 
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milligram level appeared to be barely adequate for the gestation peri­

od, but that it was deficient for optimum lactation. 

Barnhart et §1. (1954) fed 12 sows a basal ration of yellow corn, 

soybean meal, mineral mix, and vitamins A and D. To this basal ration 

they compared 3 other rations as sources of riboflavin, niacin, and 

pantothenic acid. The relative amounts of these vitamins appearing 

in the sows' milk was used as a measure of the ration as a source of 

these vitamins. The second group of sows was fed the basal ration, 

plus rn percent dehydrated alfalfa meal. The third group of sows re­

ceived the basal ration, plus 1'0 pere,ent· tankage, and'~be'·~()urth grou'p,-:; 

was fed the basal ration, plus both 1'0 percent alfalfa meal and 10 

percent tankage. They found that only dehydrated alfalfa meal increased 

the content of the three vitamins in the milk to any appreciable ex­

tent, and that only pantothenic acid was increased significantly. 

Ullrey et alo (1954) fed 32 gilts on a pantothenic acid deficient 

ration for one month and then allotted them into 8 groups. Two groups 

were placed on each level of pantothenic acid fed. These levels were 

O .. 5, 2 .. 5, 5.,,5 and 8 •. 5 milligrams per pound of feed. After one month 

on these diets, the gilts were bred. The gilts fed the lowest level 

farrowed no pigs, and an examination of their reproductive systems 

revealed infantile reproductive organs, including inactive and atro­

phied ovaries .. The gilts fed the 2.5 milligram. level produced some 

pigs which exhibited irreversible deficiency symptoms. Diarrhea, lo= 

comotor incoordination, and a persistent tremor were frequently notedo 

Goose-stepping was observed at three days of age in several pigs from 

gilts fed this level of pantothenic acid .. 
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Teague (1955) compared a ration containing 18 percent ground 

sun-cured alfalfa with a ration containing no alfalfa, but supplemented 

with B-vitamins and vitamin A and D at levels calculated to be twice 

the amount furnished by the 18 percent alfalfa~ These rations were 

fed to gilts for at least 19 days prior to breeding and during ges= 

tation." The gilts fed the alfalfa diet farrowed an average of 9.83 

live and 0 .. .87 stillborn pigs, while the gilts on the alfalfa=free diet 

farrowed an average of 8064 live and 0.96 stillborn pigs • .AlsoJ the 

alfalfa-fed gilts weaned an average of 1.73 more pigs per litter than 

did the gilts on the alfalfa-free diet., 

The author concluded that the alfalfa furnished a factor for fac~ 

tors} which favorably influenced ovulation rate and the post...natal sur= 

vival of the litter1 and that this factor (or factors) was (or were) 

either absent or supplied in insufficient quantity by the legume=free 

diet. 



ENERGY 

Hanson et al. ( 1953) studied the effect of limited feeding on 

the growth and reproduction performance of gilts. They used 16 pairs 

of littermate gilts which were placed in 2 groups (one littermate to 

each group) at an average initial weight of 120 pounds. Both groups 

were fed the same ration, but group 1 was self-fed while group 2 was 

hand-fed at a rate which permitted a steady~ but limited, increase 

in growth rate.. Two weeks prior to breeding, the 1imi ted-.fed group 

was given an increased feed allowance which was continued until they 

had been bred. Also, two weeks prior to farrowing, the feed allowance 

of the limited-fed group was increased. After farrowing~ all gilts 

were self-fed, and their pigs were creep-fed. Results indicated that 

the limited-fed group consumed only about 58 percent as much feed as 

the normal group from the start of the experiment until one week after 

farrowing. However, much of this saving in feed was lost during the 

lactation period when both groups were self=fed. During this period 

the limited-fed gilts gained 71 pounds compared to only 3 pounds for 

the self-fed group. The self-fed gilts farrowed 1 •. 23 more pigs per 

litter; these pigs weighed 0"'22 pounds more per pig at birth and 4o-2 

pounds more at weaning than did the pigs from the limited=fed giltso 

The feed cost per weaned pig was less for the limited group~ but the 

feed cost per pound of weaned pig was about the same for both groups. 

12 
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Hanson et !1,. (1955) studied the comparative reproductive per-

formance of 20 pairs of gilts in which one-half of them were fed a 

limited energy ration during growth and gestation by substitution of 

ground corn cobs for part of the ground shelled corn. The other group 

was fed a normal balanced ration. Both groups were self=fed on green 

pasture. The authors found that,. unde.r ·sueh a. coiltrolied energy intake 

, . ~etem; 'they we,re e.1-iti>to. restrict \teedt;iii~i~ of the r~tioll about 700 
., . . l.:1 .• • .. ·· 

pounds per gilt from an initial weight of 130 pounds until they far-

rowed. Furthermore, the reproductive record of the limited-fed gilts, 

except for birth weight of the pigs, was fully equal or superior to 

that of their better fed sister. 

Hanson et al. (1956) continued their study on the effect of lim= 

ited feeding on growth and reproduction of gilts. The gilts were kept 

on this feeding scheme from an average weight of 123 pounds until they 

farrowed. The results were very similar to those obtained in the pre-

vious year's study. Although the self-fed gilts farrowed slightly 

more pigs than the limited=fed gilts, the number of pigs weaned by 

each group was the same. The authors felt that the better livability 

for the pigs from the· limi te<i"-=-f'ed _\gilts could be ipartially e:icpli:tined 

by the fact that the smaller, lighter gilts (limited=~ed group) han-

dled themselves better in the farrowing pen~ thereby reducing injuries 

to their young. 



PROTEIN 

Terrill et aL (1952) studied the protein requirement of bred 

gilts on bromegrass pasture and compared the gestation performance 

from crude protein levels of' 10~ 12 and 14 percent. The gilts were 

fed corn, soybean meal type rations fortified with minerals» vitamin 

B12 and an antibiotic. No significant differences were found in aver­

age number of pigs per litterj average birth weight per pig» or in 

percentage of total pigs farrowed that were alive 7 days after birth. 

Fowler and Robertson (195Le) compared the reproductive performance 

of gilts fed a plant source of protein with gilts fed an animal source 

during their growing and gestation periods. Two groups of. ten gilts 

each were placed on test and were self=fed in dry lot during the day 

and allowed to graze on sudan pasture during the nighto One group 

of gilts was fed a ration containing a plant source of proteini and 

the other group was fed the same basal ration containing an animal 

source of proteino Both groups received a commercial B12 supplement 

in their rationso Results indicated that the gilts on the animal pro= 

tein attained puberty at an average age of 21300 days)) as compared 

to 22909 days for the gilts fed the vegetable proteino Also, the 

gilts on the animal protein produced an average of 11o7 ova compared 

to 10.8 for gilts on the vegetable protein .. 

Hanson and Kjolhaug (1956) fed two levels of protein to two groups 

of gilts during their gestation periods.. Thirty-three gilts were fed 

14 
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the lower protein level of 10.,7 percent, while thirty-two were fed a 

level of 14.3 percent crude protein. Tankage and soybean oil meal 

were used as the protein supplements and were fed in equal proportions. 

The only significant difference in results for the two groups was 

found to be the livability of pigs to weaning. The gilts on the high­

er protein level raised 92.2 percent of their pigs» while the gilts 

fed the low level weaned only 77.2 percent of their pigs. 



Creep-Feeding 

The importance of creep=.feeding suckling pigs cannot be overem­

phasized.. A lactating sow normally reaches her peak in milk produc­

tion during the third to fourth week of lactation and thereafter her 

milk flow tends to decrease. However 9 the nutrient requirements of 

the suckling pig continue to increase during the latter stages of the 

nursing period. To obtain optimum growth from nursing pigs9 these 

rapidly increasing nutritional requirements can best be met by some 

supplemental means. The creep ration is very important in this re= 

spect in that it provides an ideal means for adding quantities of am= 

ple vitamins 9 minerals 9 an antibiotic or any other nutrient which may 

not be adequately provided by the mother 1 s milk alone. 

Sickness often occurs among suckling pigs~ causing them to lose 

temporarily their desire to nurse. If the udder section is not nursed 

out for a period of time 9 the glands will stop secreting9 and that 

section of the sow's udder becomes non-functional. The nursing pig 

then no longer has a supply of milk. In such a case the creep ration 

becomes an extremely important substitute. Also 9 sows nursing large 

litters are unable to produce enough milk to meet completely the nu= 

tritional demands of their pigs during the last few weeks of the nurs= 

ing period so that creep-feeding again substitutes for the lack of 

available milko This substitution is especially important in the case 

of poor=milking sows with large litters., 

16 
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Because of the baby pig's inherent desire .for its mother 2 s milkJ> 

any feed that is to compete for a place in the pigis dietp or to re­

place the mother 1 s milk 9 must not only be nutritionally adequate, but 

also highly palatableo 

Krider~ al. (1950) studied the value of creep-feeding pigs 

when their dams were self-fed on rye pasture.. They found a definite_ 

advantage in creep-feeding when the sows were fed an inadequate lac= 

tation ration. When sows were full=fed ear corn alone on pasture~ 

the creep-fed pigs gained significantly more rapidly than the non= 

creep-fed pigs dido They also found a lower death loss of pigs and 

a higher feed efficiency for the pigs which were creep-fedo They 

further demonstrated the importance of palatability in creep rations 

by offering several different feeds free=choice to pigs. They found 

that the pigs ate more shelled corn and broken oat kernels than they 

did of all other feeds combined. They a.lso found that the pigs pre= 

ferred shelled corn over ground corn or other finely ground feeds such 

as wheat middlings and ground oatso 

Terrill~!: aL (1952))) in eight experiments involving 19 51,0 suck= 

ling pigs)) studied various aspects o.f' creep-feeding nursing pigs from 

2 to 8 weeks of age. They fed a palatable pelleted pig starter to 

pigs whose mothers were self=fed shelled corn and supplement on rye 

pasture and obtained an average daily gain of o.61 pounds per day for 

the creep=fed pigs and 0.50 pounds per day for the non=cree~fed pigs. 

They also .found that)) when the creep ration contained 149 179 20 or 

23 percent crude protein~ the gains were 0.55 9 0.62~ o.62 and 0.61 

pounds per day, respectively. 
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Conrad and Beeson (1954) compared different creep rations by 

dividing 23 sows and litters into 6 groups as the pigs reached 7 days 

of age" All sows were self-fed a good lactation ration of corn~ wheatJ 

meat· and bone scraps~ and soybean oil meal. The 3 creep rations tested 

were as follows: 

1., .Eighteen percent protein mixed ration containing 10 percent 

cane sugar. 

2o Free-choice shelled corn and protein supplement. 

3. Free-choice whole wheat and protein supplement. 

All sows and litters were continued on their respective treatments 

until the pigs ,rere weaned at 8 weeks of age. The protein supplement 

fed free=choice in rations 2 and 3 contained the same sources of pro=, 

tein concentrates as did the mixed creep ration,, but they were in dif= 

ferent relative proportions. One other difference was the inclusion 

of 10 percent of cane sugar to the mixed ration which was not present 

in rations 2 and 3o The pigs on the mixed 18 percent protein ration 

with sugar added weighed 37 pounds at weaning compared to 29 and 33 

pounds for pig-fed rations 2 and 39 respectively. Also 9 the pigs fed 

the mixed creep ration consumed more than twice as much creer=feed and 

produced gains on 16 percent less feed than those on the shelled corn 

and supplement ration did •. 

Teague (1954) found that prior to the fifth week of life suckling 

pigs preferred a creep ration containing 7.5 percent cane sugar over 

a ration without the sugaro However 9 during the period from the fifth 

through the eighth week, the pigs on the non-sugar diet consumed 2.,5 

pounds more feed and gained 0 .. 1 pounds more per day. Both rat,ions were 

fed in the pelleted form. 
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Conrad and Beeson (1955) compared creep rations containing 10 

percent molasses or 10 percent sugar to a basal ration (Purdue creep 

# 33)' for pigs from second and third litter sows~ All creep rations 

contained 18 percent crude protein. Twenty=three litters were placed 

on the three creep rations as they reached seven days of age and were 

continued on these rations until they were eight weeks oldo The sows 

were self=£ed on well balanced rations. Each sow and her litter was 

given access to one=half acre of alfalfa=ladino clover pasture. The 

pigs receiving the 11sugarii ration ite 43.3 pounds each 9 compared to a 

consumption of 15o,1 pounds for the basal group and 260 7 pounds fOr the 

pigs receiving the nmolasses" rationo The weaning weights paralleled 

the creep consumption resulting in weigh ts of 340. 7 9, L, 1 .. 0 and 45o0 

pounds for the basalj molasses and sugar=fed pigs)) respectively o. 

However9 the pigs fed the sugar ration gained considerably more than 

the other two groups)) but they were not so efficient i.n feed conver= 

sion. Consequently~ the pigs fed the ration containing sugar did not 

put on gains as economically as the other two rations dido 

Wilson and Jordan (1954} fed suckling pigs that were from eleven 

to fifty=six days of age two different creep rations in meal forrn~ 

.One group was fed a basal ration containing no sugar while a second 

group was fed the same ration plus 6 percent cane sugaro A third group 

received both rations in separate compartments to compare the relative 

palatability of each,. They found that the pigs consumed more of the 

creep ration containing the sugar, but required more feed per pound 

of gain than those on the non=sugar ration. The sugar fed pigs gained 

0."92 pounds per day compared to 0.84 pounds for the non-sugar fed pigs; 

howevery the feed required per pound of gain was 1 .. D1 and Q,,-84 pounds 



20 

for the two rations, respectively._ .. The third group of pigs consumed 

o·~-53 pounds per head daily of the ration containing sugar as compared 

to only 0.13 pounds per day of the ration containing no sugar)) indi-

eating that the sugar increased the palatability of the creep rations 

used in the trial. 

McMillan and Wallace (1954) conducted an experiment to test the 

palatability of 8 different creep rationso .The nursing pigs were 

given access to all 8 rations 9 and the comparative consumption for the 

various rations was noted •. The 8 rations fed and the percentage of 

the total feed consumption for each ration were as followst 

Ration 

1. .Basal ration 1 
2 •. Basal-corn replaced2 
3 •.. Basal-germ and bran removed'.3 
4. Basal plus 10 percent beef tallow (pelleted) 
5.. Basal plus 10 percent beef tallow (meal) 
6. Basal plus 10 percent citrus molasses · 
7 •. Basal plus 10 percent blacks trap molasses 
8. Basal plus 10 percent cane sugar 

Percent 
Consumption 

•. 90' 
,,67 

2.J2 
33.42 
11.84 

,,.52 
1 o-59 

48 .. 73 

1Basal ration consisted of yellow corn~ oats, soybean meal, dried 
skim milk» and appropriate vitamin=mineral=antibiotic fortifica= 
tions. 

2corn was replaced by partially dextrinized» partially gelatin= 
ized yellow corn .. 

3This ration consisted of similarly=treated cornj) as fed in ration 
2$ with germ andbran removed. 

Jensen ~ !lo. (1'955) studied the acceptability of seven different 

pig starter rations offered free-choice. The pigs were offered a choice 

of 0~ 5$· 'W)l' 15 and 20 percent of' cane sugarJ) o •. 05 percent saccharinJ) 

or a high level of dried skim milk in the starter ration. They also 
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compared meal and pellets as to their desirability for the suckling 

pig. A total of 465 pigs were fed these test rations until they were 

6 weeks old •. The authors found a highly significant preference for 

the highest level of cane sugar fed (20-percent). There were no sig­

nificant differences noted in preference between the meal or pelleted 

form of rationj except for the dried skim milk starter$ which was 

preferred in the pelleted form .. 

Diaz: et al •. {'1956) placed 120 baby pigs averaging 9 days in age 

on 10 different creep treatments? comparing the value of refined cane 

sugar1 invert cane molasses» and unrefined cane sugar in starter ra= 

tions for early weaned pigs. A constant level of crude protein~ min= 

erals, vitamins, and antibiotics was maintained in all rations. Both 

gains and feed efficiency were significantly improved as the level of 

refined cane sugar was increased fr9m O to 15 percent of the ration. 

Molasses alone failed to give this response. .unrefined cane sugar 

produced gains and feed efficiency equal to refined cane sugar when 

each was fed separately at the 15 percent levelo Since the caloric 

value of the different rations was found to be very similarj) .the authors 

concluded that the results in pig performance may be the result of in= 

creased metabolism of other nutrients 9 increased feed intake 9 or both. 



Trial 1 

General 

EXPERIMENTAL 

Experiment I=-Gestation-tactation Studies 

The first experiment was designed to test the value of adding 

B-complex vitamins ('riboflavin, pantothenic acid, niacin, and choline) 

to the sow ration during both the gestation and lactation periodo 

This experiment involved two trials .. The first trial was conducted 

in the fall of 1!955, and the second in the spring of 11956. The repro= 

ducti ve performance of the sow as measured by nwnber of pigs farrowed, .. 

birth weight of the pigs, livability to weaning at 56 days, and wean= 

ing weight of the pigs was used as a test of the nutritional adequacy 

of the rations fed.,: 

P-rocedure 

The first trial was conducted from May 19 1'955J), to November 30 9 

1955 •. In this trial 22 Hampshire sows were paired into two groups 

according to weight, breeding, and date of service. Each group had 

access to a sunshade during the summer season. During the gestation 

period each group was hand fed one of the mixed rations shown in table 

1, at the rate of 8 .. 0 pounds per sow daily .. Except for a short period 

at farrowing, the sows were self-fed during lactation on the same ra= 

tion that they received during gestationo The chemical composition 

of the feeds which were fed is given in table 1 of the appendixo. The 
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Table 1 

Percentage Coriiposi tion of Sow Rations 

f.Fed Both in Fall 1i955 & Spring 1956) 

Ration Number I II 

Milo (red) 58 .. 5 58.3 
Alfalfa meal 20.0 20 .. 0 
Soybean meal 10.0 10.0 
Tankage 800 8 .. 0 
Bone meal LO 1 .,_O 
Trace mineral salt 1.0 1 .. 0 
Aurofac 1 1o5 1 .. 5 
Fortafeed2 .. 2 
Total 100 .. ff 100,,,0' 
Cost per cwt .. $ 2 .. 77 21>87 

1 Supplied antibiotic and B1i2 at the following rates~ 
.027 g .. , of aureomycin and .02? mgo of B12 per pound of feed. 

2supplied 4.,0 mg ... riboflavin.I' 8.,0 mgo. pantothenic acid 9 18 .. 0 
mg .. niacin;, and 180,..0 mg .. choline per pound of feed .. 

calculated chemical composition of the rations as fed is given in 

table 2 of the texto 
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The rations were prepared in the following manner., Red milo was 

ground to medium fineness and mixed with the other components .. A com= 

mercial B-complex vitamin supplement (Fortafeed 2=49=C) was added to 

form ration number Z as indicated in table 1.. High quality alfalfa 

hay~ ground moderately fine 9 was used in the rationso Each ration 

was thought to be nutritionally adequate with respect to the level 
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Table 2 

Calculated Chemical Composition of the Gestation~tactation Rations 

Ration Number I II 

Protein ('%) 17 .. 47 17 ... 45 
Calcium 0 .. 95 o.,95 
Phosphorus 0 .. ,53 0.53 
Choline (Mg./lbo} 43z •. oo 612 .. 00 
Niacin 14.,06 32.06 
Pantothenic Acid 6 •. 14 14 .. ,14 
Riboflavin 11.66 5.66 

of protein, mineral and energy content. .The level of B=complex vi ta= 

mins was also believed to be adequate)) .with the possible exception of 

pantothenic acid and riboflavin. 

Individual liveweights were recorded at the time the females en= 

tered the testl> at farrowing~ and at weaning. Pigs were weighed with= 

in 12 hours of birth, at i3 weeks, and~'~ain at 10 weeks of age. The 

number of pigs farrowed alive and the percent livability to weaning 

were noted. Daily observations were made of the sow and her litter 

during the course of the experimento 

Results~ Discussion 

The results of the gestation phase of the fall experiment are 

summarized in table J. Eleven sows were bred in each lot; eleven far= 

rowed in lot 1,s, and W farrowed in lot 2o The one female which did 

not farrow in lot 2 aborted 8 dead pigs near the end of the gestation 

periodo The reason for the abortion could not be definitely determined~ 

but it was felt that the e~tremely hot summer weather which prevailed 



Table 3 

Summary of Results 
Gestation Period 

Lot Number 

Number of sows bred 
Number of sows farrowed 

('Fall 19 5 5) 

Av,. weight of sows at 1l10 day of gestation 
Avo daily ration consumption 
Av. number pigs farrowed alive per litter 
Pigs farrowed dead at birth (total) 
Av., farrowing weight of pigs 

(lbs.,) 
(lbs.,.) 

(lbs.,) 
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r II 

11 n 
11' 10 

43105 43606 
8.0 800 
8 .. 2 6v6 
2 2 
2,.87 2 .. 85 

was a contributing factor. The average weight of the sows at farrow= 

ing was 431' .. 5 and 436.,.6 pounds for lots 1 and 29 respectivelyo. 

The average farrowing weight of the pigs was 2.,,87 pounds for 

lot 1i and 2~85 pounds for lot 2o, The lot 1 sows farrowed an average 

of 8.2 live pigs~ while the lot 2 sows farrowed only 6.,6 live pigs 

each. This result means that an average of 1.,.6 more pigs per litter 

were farrowed by the unsupplemented lot. The poor litter size farrowed 

in lot 2 cannot be explained, as the number of pigs farrowed dead was 

the same for each lot. Pig losses during the nursing period were 8 

in lot 1 and 8 in lot 2 .. (tot 1 had 6 pigs that were overlaid and 2 

that were starved Liea1i/ and lot 2 had 5 pigs that were overlaid and 

3 that were starved Lwea!/)~ 

The lactation results are given in table 4c It is noted that the 

sows fed ration 2 lost 12~3 more pounds body weight during the lacta-

tion period than the sows fed ration 1. This difference is a bit 



tot Number 

Table 4 

Summary of Results 
Lactation Period 

(Fall 1955)' 

Av •. so'w weight after 56 days nursing 
Av. weight loss during nursing 
Av •. feed consumption per sow during nursing 
Av. daily feed consumption during nursing 
Percent pi gs farrowed alive weaned 
Av. 56 day weight of pigs 
Av. 56 day litter weight 
Av. 70 day pig weight 
Av. 70 day litter weight 

(lbs.) 
(lbs.) 
(lbs.) 
(lbso) 

(%) 
(lbso) 
(lbs.) 
(lbs.) 
(1 bs.) 

I 

336.9 
94.6 

588.0 
10. 5 
go .. 1 
36.7 

285 ... 6 
50 .. 0 

388,.,6 

26 

II" 

329.7 
106.9 
543 .. 0 

9 . 7 
86 •. 1 
38.8 

252.0 
50.2 

331,.,2 

unusual since the sows fed ration 2 were nursing smaller litters than 

the sows fed ration 1. However, the feed consumption during the nurs-

ing period helps explain this situation since the sows on ration 1 

consumed 588.0 pounds while the sows on ration 2 consumed only 543.0 

pounds. The average daily feed consumption during the lactation period 

was 10.5 and 9.7 pounds for lots 1 and 2» respectively. The l ot 1 

sows weaned 90.l percent of the pi gs tha t 'were born alive while the 

lot 2 sows weaned 86.1 percent. This difference was not statistically 

significant as tes ted by analysis of variance (Snedecor 1946). 

From the 15 litters tha t were used in the creep-feeding study1 

the following results were obtained. 

The aver age weaning wei ght (56 days ) of t he pigs was sl ightly 

i n f avor of the lot 2 sows being 38. 8 pounds» as compared to 36. 7 

pounds for t he l ot 1 sows . The average litter weaning weight was 
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higher for the lot 1 sows.11 however.11 .because of the larger number of 

pigs raised per litter in this loto The average litter weaning weight 

was 285 •. 6 pounds for lot 1 and only 2520.0 pounds per litter for lot 2o 

An analysis of variance ('Sriedecor 1946) indicated this difference was 

not statistically significant {P < o 30) o The advantage in average 

weaning weight for the lot 2 pigs had almost disappeared at 70 days 

as indicated in table 4o The lot 1 pigs weighed 50o0 pounds at 70 

days while the lot 2 pigs weighed 50o2 pounds., 

The feed costs for this section of the experiment are sununarized 

in table 5. The average daily feed cost for the gestation period 

(110 days) was about 22 cents per day for lot 1' r and 23 cents per day 

per sow for lot 2. This difference made the feed cost S8 cents high=­

er per sow for lot 2 during the gestation period. The feed cost per 

sow during lactation was 70 cents more for the lot 1 sows than it was 

for those in lot 2~ The total feed cost per pound of pigs weaned at 

56 days including the feed consumed during gestation was $ "cf~1'1+25 .. 

and $ 0 •. 1622" for lots l and 2.11 respectively. The cost per pound of 

pig in lot 2 was about two cents higher because of the low average 

litter size in lot 2~ and consequently9 the lighter 56=day litter 

weight. 

Trial 2 

Procedure 

The second trial of the experiment was conducted from November 

19j 1955~ to May J1 9 1956. In this trial 22 Hampshire gilts and 1 

Hampshire sow were used. They were paired as before according to 

weightJ breedingj and date of service 9 with 12 females being placed 
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Table 5 

Feed Cbsti;.:.aesta tion-:tacta tion Period 

('Fall 1955) 

Lot Number Days I II 

Av. daily feed cost per sow 110 $ 0 .222 $ .. 230 
Feed cost per sow-

Gestation 110 24.,.42 25 .. 30 
Lactation 56 16.28 15 .. ,58 
Total 166 $ 40 •. 70 $ 40 ... 88 

Feed cost per pound of pig at 56 days $ ... 1425 $ ... 1622 

in lot 1' and 11 in lot 2. The average initial weight of the females 

was .301.,.,3 pounds for those in lot 1 and .304.,1 pounds for those in 

lot 2. 

Each group was fed the same ration as was fed in trial 1. In 

addition, both groups had access to rye and wheat pasture~ which pro-

vided some green feed during part of the test. Both groups were again 

fed 8 pounds per day per sow during the gestation period. All other 

procedures were followed as outlined in trial 1. 

Results and Discussion 

The results of the gestation phase of the spring experiment are 

summarized in table 60. All of the females farrowed normal litters ex-

cept one in lot 2 which farrowed 8 pigs 9 5 of which were dead at birth. 

Her 3 remaining pigs were placed on another sow9 and she was removed 

from the trial and sold on the local marketo The average weight of 

the sows at farrowing time was 445o.5 pounds for lot 1! and 449,.5 pounds 



Table 6 

Summary of Results 
Gestation Period 

Lot Number 

Number of sows bred 
Number of sows farrowed 
Av. weight of gilts at start 

(Spring 1956) 

Av. weight of sows at HO day of gestation 
Av. sow gain to farrowing 
Av. daily gain on sow to farrowing 
Av. daily ration consumption 
Av •. number pigs farrowed alive per litter 
Pigs farrowed dead at birth (total) 
Av. farrowing weight of pigs 

(lbs ... ) 
(lbs.) 
(lbs.) 
(lbs.) 
(lbs.,) 

(lbs.) 

29 

I II 

12 11 
12' 11 

301 .. 3 304.1 
445.5 449.5 
141~.2 145.4 

1' .L~5 1 •. 44 
8.0 s.o 
9.0 7.5 
4 8 
2.88 2.87 

for lot 29. Gains made during gestation were very similar for the two 

lots as shown in table 6. 

The average farrowing weight of the pigs was very similar between 

lots. The average number of pigs farrowed alive per litter was 9.0 

for lot t and only 7. 5 for lot 2. Again~ as in trial 1, the unsupple= 

mented lot farrowed an average of 1 .. 5 more pigs per litter than the 

supplemented lot. An analysis of variance (Snedecor 1946) indicated 

that this difference was not significant due to the extreme variation 

within each lot. Pig losses during the nursing period were 10 pigs 

in lot 1 and 7 in lot 2o (Lot 1 had 6 pigs that were starved Lwea"i/9 
3 pigs that were overlaidf and 1 pig that died due to injury received 

£caught in fency. Lot 2 had 4 pigs that were starved /yeai/ and 3 

pigs that were overlaid.,,) 
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The results for the lactation period are given in table 7. It 

is noted that the lot 1 sows weighed 10 .. 9 pounds less than the lot 

2 sows after 56 days of nursing. This difference is probably due.·to • 

larger litters which were nursed in lot 1. The average feed consump­

tion during the nursing period was 743,,2 and 681.,5 pounds for lots 

1 and 2.,, respectively. The average daily consumption was 1e1 pounds 

greater for the sows in lot 1 than those in lot 2. This difference 

again would indicate greater requirements for lactation in lot 1» 

probably due to the larger average litter size in this groupo 

The lot 1 sows weaned 90 ... 4 percent of the pigs that were born 

alive, while the lot 2 sows weaned 91.3 percent. 

The average weaning weight (56 days) of the pigs was again in 

favor of the lot 2 sows being 40.9 pounds~ compared to 37.5 pounds 

for the lot 1' sows. An analysis of variance ('Snedecor (1946) indicated 

this difference was not statistically significant (P < .20). The av­

erage litter weaning weight was again higher for the lot 1 sows as 

was the case in trial 1. The average litter weights were 310.9 pounds 

for lot 1 and 282 •. t pounds for lot 2o Because of the extreme varia= 

tion between litter weights within lots» this difference was not staq 

tistically significant when tested by analysis of variance (Snedecor 

1946) (P ( .40) • The average 70 day pig weight was 52 o 7 and 57. 1· pounds 

for lots 1 and 2» respectivelyo, Again1 however~ the_ average 70=day 

litter weight was higher for the lot 1 pigs due to the larger number 

of pigs raised per litter in this lot9 When tested by analysis of 

variance (Snedecor 1946)'~ neither differences in individual pig weights 

or litter weights were statistically significant between the two lots. 



Lot Number 

Table 7 

Summary of Results 
Lactation Period 

(Spring 1956) 

Av. sow weight after 56 days nursing 
Av. weight loss during nursing 
Av •. feed consumption per sow during nursing 
Av •. daily feed consumption during nursing 
Percent pigs farrowed alive weaned 
Av.,. 56 day weight of pigs 
Av. 56 day litter weight 
Av ... 70 day pig weight 
Av •. 70 day litter weight 

(lbs.) 
(lbs.) 
{lbs.) 
(lbs.) 

(%) 
(lbs .. ) 
(lbs.) 
(lbs.) 
(lbs ... ) 

I 

354.J 
91 .. 2 

743.,2 
13.3 
90.-4 
37.5 

31·0 .. 9 
52.7 

437., 1: 

31 

II 

365 ... 2 
84 .. 3 

681 .. 5 
12 •. 2 
91 ... 3 
40 •. 9 

282 •. 1 
57. 1 

393 .. ,9 

The feed costs fbr.,this s·ection o~ .th.e e:icper~men~ are summari~ed 

in table 8. The average daily feed cost for the gestation period 

was the same as in trial 1' since the same amounts were fed. This dif-

ference again made the feed cost 88 cents higher per sow for the lot 

2 sows during the gestation period. 

During the lactation phasej the lot 1 sows consumed an average 

of 1:3.J pounds of feed per day» while the lot 2 sows consumed only 

12.2 pounds per day. This difference made the average feed cost per 

sow during lactation$ 1o03 more for the lot 1 sows than it was for 

the sows in lot 2. The feed cost per pound of pig at 56 days was 

$ o .. t448 and $ o •. 1590 for lots 1 and 2, respectively. This higher 

cost per pound of pig produced in lot 2 was due to the smaller litters 

produced in this lot and the higher cost of the sow ration per poundo 

These results are well in agreement with the results of the first trial. 



Table 8 

Feed Costs-=Gestation=Lactation Period 

Lot Number 

Av. daily feed cost 
Feed cost per sow­

Gestation 
!',actation 
Total 

(Spring 1956) 

.Day!S 

110 

I 

$ .222 

2·4 •. 42· 
20.59 

$ 45.,01; 

Feed cost per pound of pig at 56 days $ 011~48 

32 

II 

$ .. 230 

Z5.JO 
119~56 

$ 41~.86 

$ .. t590 



stTh1MARY 

Reproduction Studies 

Reproduction studies were conducted with Hampshire sows and gilts 

to determine the effect of adding riboflavin9 pantothenie acid 9 niaein 9 

and choline to a ration that was believed to be adequate for normal 

reproduction4 The females were fed the rations throughout one gesta= 

tion and lactation periodo The performance of the females at farrowing 

time and the percent livability of pigs farrowed alive and weaned at 

56 days was the measure used to determtne the nutritional adequacy 

of the rations fed. Two trials were conductedo 

A statistical analysis of variance (Snedecor 1946) indicated that 

the differences in number of pigs farrowed alive by the two groups was 

not significant at the .05 level~ al though it approached significance 

(P<.10). 

The birth weight of the pigs was very similar for the two ration 

treatments in both trials. 

The percentage livability to weaning of the pigs farrowed alive 

was also quite similar for the two treatmentso The non=fortified 

group weaned a higher percent in trial 1~ and the fortified group 

weaned a slightly higher percentage in trial 2o 

.An advantage in weaning weight of pigs at 56 days of age was noted 

for the fortified group in both trialso A statistical analysis of co= 

variance test (Snedecor 1946) was made to remove the affect due to 

3.3 
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litter sizeo A correlation coefficient for litter size and average 

weaning weight of the pigs at 56 days was found to be -.64 ± 010. 

This analysis shows that 1.61 pounds per pig at weaning in the forti= 

fied group were due to the smaller litter sizes from which they came. 

This left a difference of only 1. 11 pounds advantage in weight for 

those pigs farrowed by the sows fed the fortified ration. This dif= 

ference was not statistically significanto 

In both trials the feed cost per pound of pig produced at 56 days 

was higher for the fortified groups. This increased cost was due to 

the smaller litters produced and to the higher cost of the fortified 

ration fed this group •. 

From the results obtained in these two trials~ it would seem that 

the addition of the supplemental source of B=complex vitamins (ribo= 

flavinj pantothenic acid 9 niacin 9 and choline) to the basal type ra=­

tion fed was not practical when the number of pigs farrowed and the 

cost of' producing the pigs to 56 days were consideredo The only indi­

cated advantage f'or the fortified ration was a slightly heavier pig 

produced at 56 dayso 



Trial 1 

General 

Experiment II--Creep-.Feeding Studies 

Because of the limited capacity of the baby pig during the first 

few weeks j the creep ration sho111d provide a concentrated source of 

highly palatable nutrientso Animal fats are presently a surplus com= 

modi ty of the meat packing industry 0. As a result; the prices of ani= 

mal fats have been reduced to the point that feed manufacturers have 

considered widespread incorporation of varying amounts of animal fat 

into animal rations. With this fact in mind~ this study was initiated 

to test the effect of adding animal fat to a commonly fed creep ratione 

Alfalfa meal has been shown to have two objectionable features 

from the standpoint of a creep ration for pigs. These are low palata= 

bility and a high fiber content. It was felt that alfalfa meal might 

be omitted from the creep ration if a satisfactory replacement source 

of carotene and B-complex vitamins could be foundo 

The objectives of this creep feeding test were these: (1) to 

determine if a vitamin A concentrate could replace the alfalfa in a 

B-complex vitamin fortified standard creep ration for pigs, and (2') 

to determine if added fat would increase the efficiency of the creep 

ration when fed to pigso 

Rate of gain and feed efficiency were used as criteria for mea= 

suring the relative value of the different creep rations. This trial 

was conducted in the fall of 1955. 

3'5 
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Procedure 

rirteen litters of pigs farrowed by the sows used in experiment 

f were allotted to the three different rations on the bases of age 

and the ration their mother was receiving. The average initial age 

of the pigs on the three rations was 27 days. 

The sows and pigs were housed in two unit portable houses with 

an area of 7 x 8 feet available to each sow and litter. The creeps 

in which the special rations were fed were located just outside the 

shelters. Both feed and water were available in the creepo, . The pigs 

also had access to the regular ration fed to their dam in individual 

self ... feeders and to the water supplied the sows from fifty-gallon 

barrels equipped with automatic watering cupso 

Each litter was self-fed the assigned creep ration shown in table 

9. The complete creep ration was mixed and pelleted by the Stillwater 

Milling Company. The antibiotic, .vitamin supplement, and trace min= 

eral salt were mixed as a premix with soybean meal and then added to 

the other ingredients. The fat was melted and mixed with the other 

components in the mixero A commercial :S-.complex vitamin supplement 

and an antibiotic supplement were used as indicated in table 9o Each 

ration was thought to be adequate with respect to the mineral and vita= 

min requirements of the pigs. The calculated chemical composition of 

the rations is given in table 10. All three rations were fed in the 

pelleted formo, 

The pigs were weighed at eight and ten weeks of age. Feed ef= 

ficiency was based on the feed consumed at ten weeks of age. 



Table 9 

Experiment II (Fall) 

Percentage Composition of Creep Rations Fed 

Ration Number 

Milo 
Soybean meal 
Fish meal 
Buttermilk (dryJ 
Bone meal 
Trace mineral salt 
Fortafe~d 1 
Aurofao 
Molasses 
Vitamin A concentrate3 
Alfalfa meal {dehydrated) 
Fat 

Totals 
Cost per 1'00 lbs.- ($) 

I 

66.80 
18 • .50 
3.00 
2 •. 00 
3 •. 00 
11 •. 00 

.. 20 
•. 50 

5.00 
2 gms 

1'00.00 
3 •. .09 

II 

62-;.JO 
18.00 
3 •. 00 
2.00 
3 ... 00 
1.00 

•. 20 
•. 50 

5.00 

5 ... 00 

100.00 
3 .. 09 

III 

52 .. JO 
23 •. 00 
3.00 
2 •. 00 
3.00 
1..,00 

37 

... 20 
•. 50 

5.-00 
2 gms 

10.00 

1supplied 4.0 mg. riboflavin, 8.0 mg. pantothenic acid, 1'8.0 mg. 
niacin, and 180.0 mg. choline per pound of feed. 

2supplied antibiotic and B1z at the following rates:, •. 009 g. of 
aureomycin and .D09 mg. of B'1z per pound of feedo 

3vitamin A was supplied by a commercial vitamin supplement at a 
rate of 4,000 USP units of vitamin A per pound of feed. 
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Table 110 

Experiment II (Fall) 

Calculated Chemical Composition of Creep Rations 

Ration Number I II III 

Net Energy {'Therms) 71.10 69.54 83.13 
Protein {%) 17 •. 92 18.30 18 .. 58 
Calcium (%) 1' .. 07 1 ... 09 1 • .07 
Phosphorus (%)' .81 •. 80 .79 

Vitamins Mg/lb 
Choline 680 •. 00 677 .. 00 687.50 
Niacin 38.87 .38.59 36.68 

.·· Pa.ntothenic Acid 14 •. 46 14 .. 80 14 .. 00 
Riboflavin 5.D11 5 •. 24 5.01 

Amino Acids ('%) 
Lysine •. 8409 .851'4 .. 9159 
Tryptophan .. 2026 .. 2055 •. 2111' 
Cystine •. 2802 .-2s2r .2779 
Methionine •. 268'11 •. 2706 •. 2691 
Leu cine 1.3214 1.,.2754 1 .. --3174 
Isoleucine ... 8049 •. 81\39 .,83114 
Phenylalanine ... 8008 .7978 .. 8068 
Threonine .. 5624 .5684 05869 
Valine •. 6930 ..-7000 .., 7440 
Histidine .3326 .. 343l .3531" 
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Results and Discussion 

The results of trial 1' are summarized in table 11. The average 

56 day weights of the pigs were 34.4~ 36o7 and 40o3 pounds for lots 

1, 2 and 3j respectively. An analysis of covariance (Snedecor 1946) 

to remove the effect due to litter size, indicated these differences 

in weaning weight were not statistically significant. However)) the 

pigs consuming ration 3 fvitamin A concentrate plus fat) had a 5o9 

pound weight advantage over the pigs on ration 1 (vitamin A concen= 

trate). When the effect due to litter size was removedy these dif= 

ferences amounted to 5o5 extra pounds per pig for ration 3 over ra= 

tion 1' and only 2.6 additional pounds for ration 3 over ration 2., 

Due to the extreme variability in weaning weights within groups and 

the small number of litters tested~ these differences were not sta= 

tistically significant. The average daily gains for the three lots 

were o .. 61'4, o.655, and 0.,720 pounds for lots 1 ~ 2 and 3~ respectively. 

The average 70-day weights for pigs fed the three rations were 

47.2 pounds for ration 1 J) 48.,4 pounds for ration 2 and 53.!.i. pounds 

for ration 3o Again these differences were not statistically signifi­

cant when the effect due to litter size was removed by means of an= 

alysis of covariance (S'nedecor 11946). The feed required per pound 

of gain at 70 days was 1 .. 061 pounds for ration 1» 0,.920 pounds for 

ration 2 and 0 .. 983 pounds for ration 3o Since the feed consumption 

was quite similar for the three groups, the average daily gains were 

closely related to feed efficiency... The average daily gains were 

0 •. 674j o.691 and 0.763 pounds for rations 1~ 2 and .3)) respectivelyo, 

It is noted that the advantage in daily gain given by ration 3 at 

56 days was maintained to 70 days ... 



Table 11! 

Summary of Results 

Creep Feeding Studies 

Ration Number 

Litters 
Av. number pigs per litter 
Av. 56 day weight (lbs.) 
Av., daily gain 56 days (lbs.,) 
Av. 70 day weight (lbs.) 
Av. daily gain 

to 70 days (lbs.,) 

Feed consumption per pig 
70 days (lbs.) 

Feed per pound of gain to 
70 days (lbs.) 

Feed cost per pound of pig 
70 days$ 

Feed cost of sow$ 

('Fall 1955) 

I 
Vit. A 

4 
7 .. 25 

.34.40 
.614 

47.20 

.674 

49 .. ,80 

'f .,061 

•. OJ28 
41.30 

II 
Alfalfa 

5 
7u,80 

36.?0 
,.655 

48.,40 

•. 691 

53.10 

.. ,920 

.0284 
41',.,0'5 

40 

III 
Vit. A+ Fat 

6 
6 ... 83 

40~30 
.720 

5.3.,.40 

•:763 

54.20 

.98.3 

.0.381 
41.25 

The cost of the creep feed required to produce one hundred pounds 

of pig at 70 days was $ .3 •. 28, $ 2.84, and $ 3.81 for the three rations~ 

respectively. The higher cost for the pigs fed ration 3 was due to 

the higher cost of the ration imposed by adding the fat. It will be 

noted in table 9 that ration 3 cost 79 cents more per one hundred 

pounds than either ration 1 or ration 2. Ration 2 produced gains 

more economical than either of the other two rations. The biggest 

advantage for ration 2 appeared to be in the higher feed efficiency 

which it gave. 

Very little difference was indicated in the feed cost of the sows 

among.the three groups as indicated in table 11. 



Trial 2 

General 
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Palatability is a very important requirement in a creep ration 

for young pigs •. Any feed that is to compete for a place in the pig's 

diet, or is to replace its mother's milk)). must not only be nutrition­

ally adequate, but also highly palatable. Previous experimental work 

indicates that the young pig exhibits a desire for a sweetened feed. 

The literature reports numerous studies on the addition of sweetening 

ingredients to creep rations for pigso 

.The objective of this trial was to measure the comparative value 

of adding cane molasses or cane sugar to a standard B-vitamin forti­

fied creep ration for pigs. 

Rate of gain and feed efficiency were used as criteria for mea= 

suring the relative value of the two rationso This trial was conducted 

in the spring of 1956. 

Procedure 

Nineteen litters of pigs farrowed by the sows used in experiment 

I were allotted to the two different rations on the bases of age and 

the ration their mother was reeeivingo .The average initial age of the 

pigs when placed on the two rations was 26 days • 

. The sows and pigs were housed in the same way as those in trial 

1 except the creeps in this trial were placed inside the sheds there= 

by providing a warmer1 more convenient place for the pigs to eat. It 

was felt that this placing might create a greater incentive for the 

pigs to begin eating in the creep at an earlier age and might result 

in greater feed consumption by the pigso Both feed and water were 

kept in the creeps at all times. The pigs also had access to the 



regular ration fed to their dam in individual self-feeders placed 

outside the shed. 
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Each litter was self-fed the assigned creep ration shown in table 

12. The complete creep ration was mixed and pelleted by the Still­

water Milling Company. The antibiotic, vitamin supplement~ vitamin 

A concentrate and the zinc sulfate were mixed as a premix with soy­

bean meal and then added to the other ingredientso The cane sugar 

or molasses was then added and mixed with the other components in the 

mixer. ! commercial :s-;.complex vitamin supplement and an antibiotic 

supplement were used as indicated in table 12. Ea.ch ration was thought 

to be adequate with respect to the mineral and vitamin requirementf of 

the pigs. The calculated chemical composition of the rations is given 

in table 13. The chemical composition of the feeds used in the two 

creep feeding trials is given in table 1 of the appendixo Both ra= 

tions were fed in the pelleted form. 

The pigs were weighed at eig4t and ten weeks of age. Feed ef= 

ficiency was based on the feed consumed at these ages. 

Results~ Discussion 

The results of trial 2 are summarized in table 14. The average 

56 day weights of the two groups were 3607 and 41~3 pounds for rations 

1 and 2, respectively. The pigs consuming the cane sugar had an av= 

erage weight advantage of 4.6 pounds over the pigs fed the cane mo= 

lasseso An analysis of variance indicated the difference was not 

significant (P· (. 10) ('Snedecor 1946) • The average daily gains for 

the groups at 56 day.s of age were 0.655 and o •. 738 pounds per day for 

rations 1 and 21 respectively. The feed required per pound of gain 

at 56 days was o. 558 pounds for ration 1· and o •. 675 pounds for ration 



Table 12 

Experiment II (Spring) 

Percentage Composition of Creep Rations Fed 

Ration Number 

Milo 
Soybean meal 
Fish meal 
Buttermilk (dry) 
Bone meal 
Trace mineral salt 
Aurofac 1 
Fortafeed2 
Zinc Sulfate 
Vitamin A concentrate3 
Molasses 
Cane sugar 

Totals 
Cost per iOO lbs. ($) 

I 

66,.80 
18048 
3.00 
2.00 
3.00 
1.00 

.50 

.20 

.02 
2 gms 
5.00 

100.00 
3.30 

II 

66.80 
18.48 
3.00 
2.00 
3,-00 
1 .oo 

.50 

.20 

.02 
2 gms 

100.00 
3.66 

1Antibiotic and B12 were supplied at the following rates: .009 
g. of aureomycin and .009 mg. of B12 per pound of feed. 

24 ... 0 mg. riboflavin~ 8.0 mg. pantothenic acid~ 18.0 mg. niaciny 
and 180..-0 mg. choline were supplied per pound of feed. 

3vitamin A was supplied by a commercial vitamin supplement at a 
rate of 4y000 USP units of vitamin A per pound of feed. 
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Table 13 · 

Experiment II ('Spring) 

Calculated Chemical Composition of Creep Rations 

Ration Number I II 
Molasses Sugar 

Net Energy {'Therms) 71010 73.83 
Protein (%) 17.92 17.77 
Calcium (%) 1 .. -07 1 •. 04 
.Phosphorus {%)' .81 o.81 

Vitamins Mg/I. b. 
Choline. 680 •. 00 680 ... 00 
Niacin! 38 .. .87 38.87 

' Pantothenic Acid 14 .. 46 14 ... 46 
Riboflavin 5 • .01 5 •. 01 

Amino Acids (%)' 
Lysine •. 8409 •. 8409 
Trypto,phane ... 2026 .2026 
Cystine •. 2802 •. 2802 
Methiqnine •. 2681 •. 2681 
teuciiiJ.e 1 •. .3214 1 .J214 
Isoleucine o.8049 .8049 
Phenylalanine •.. 8008 ... 8008 
Threonine .5624 •. ;624 
Valirle •. 6930 •. 6930 
Histidine ,.3326 .,3326 



2. The pigs fed the sugar ration consumed considerably more feed 

than did the molasses-fed pigs. The average feed consumption was 

45 

20 •. 55 and 27 •. 90 pounds per pig for rations 1 and 2jl respectively. 

The increased consumption of ration 2 indicates an increased palata­

bility of the ration containing the cane sugar; howevery more feed 

per pound of gain was required in this group. 

The average 70-day weight of the pigs was 50.8 pounds for the 

pigs fed ration 1 Y and 57 •. 8 pounds for those fed ration 2. This dif­

ference was not statistically significant when tested by analysis of 

covariance (P·( •. 10) to remove the effect of litter size ('Snedecor 

1946). The average daily gains were .10 pounds per day higher for 

the pigs fed the sugar ration. The average feed consumption per pig 

at 70 days was also 8 •. 5 pounds higher for the sugar-fed pigs. Al­

though greater feed consumption and faster gains were made by the 

sugar-fed pigs, they were less efficient in converting the feed into 

gains than the pigs fed the molasses ration. The feed required per 

pound of gain at 70 days was 0.886 pounds for the molasses ration and 

0.$27 pounds for the cane sugar ration. 

Because of the lower feed efficiency and higher cost of the cane 

sugar ration, the feed cost per one hundred pounds of pig produced at 

70 days was higher for the sugar-fed pigs. The creep feed cost per 

one hundred pounds of pig was $ 2. 92 for ration 1 and $ 3.39 for ra= 

tion 2.. This difference represents a higher cost of 47 cents per one 

hundred pounds of pig for the pigs fed the cane sugar ration. 

As noted in table 14, the average feed cost per sow and the gains 

made by the sows during the trial were very similar for the two groups. 

The gain in value of the sows during the experiment was$ 11045 for 



Table 14 

Summary of Results 

Greep reeding Studies 

{Spring 1956) 

Ration Number I 
Molasses 

Litters 
Av. number pigs per litter 
Av. 56 day weight (lbs.) 
Av. daily gain 56 days (lbs.) 
Av. 70 day weight (lbs.) 
Av. daily gain to 70 days (lbs.) 

Feed consumption per pig 56 days (lbso) 
Feed consumption per pig 70 days {lbs.) 
Feed per pound of gain 56 days (lbs.) 
Feed per pound of gain 70 days (lbs.) 
Feed cost per pound of pig 70 days$ 
Feed cost of sow$ 
Gain in weight of sow (lbs.)1 
Gain in value of sows during trial$ 
Total feed cost per pound of pig 

raised to 70 days $2 

9· 
8.44 

36 •.. 70 
.655 

50 .. 80 
.726 

20.,55 
45.10 

0 558 
.886 
... 0292 

44.31 
55.1! 
11 •. 45 

•. 1:058 

II 
Sugar 

10 
7.70 

41 .. 30 
.. 738 

57.80 
.. 826 

27.90 
53.60 

,,,675 
.927 
•. 03.39 

45.37 
58 •. 0 
12.66 

•. 1074 

1Figured on basis of original and final weight of sows. Value 
of sows based on price of $ 13 • .2'5 per cwt •. at beginning of trial 
and $ 14 .. -50 per cwt.. at the end of the trialo 

2rncluding the feed cost of sow and gain in value of sow .. 
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sows nursing pigs on ration 1 and $ 12 •. 66 for sows nursing pigs on 

ration 2 •. ;This gain in value was due to the increase in market price 

and body weight which resulted during the experiment. The feed cost 

of the sow plus the feed cost of the creep ration was considered as 

the combined cost of the litter •. This total feed cost per one hundred 

pounds of pig raised to 70 days was$ 10.58 for ration 1 and$ 10.74 

for ration 2. This indicates a difference in the combined cost of 

only t6 cents per one hundred pounds of gain for the two rations, 

with the molasses ration being the slightly cheaper of the two. Since 

this difference in total feed cost is so slight, the author feels that 

the advantage obtained in weaning and 70 day weights for the pigs fed 

the cane sugar is quite worthy of consideration. It would seem that 

this added boost in growth obtained from the sugar ration might be of 

some value in the subsequent performance of the pigs .. Also~ this added 

advantage in weight was obtained at relative low costs, therefore it 

is possible that the total feed cost to market weight might be less­

ened by the feeding of this ration during the first ten weeks. 



SUMMARY. 

Creep-Feeding Studies 

Two trials involving thirty-four litters were conducted to test 

five different creep rations in which milo and soybean meal were the 

basic feeds used. In the first trial, comparisons were made between 

three rations: ('1 ) a ration containing a vitamin A concentrate~ (Z) 

a ration containing 5 percent dehydrated alfalfa leaf meal, and (J) 

a ration containing the vitamin A concentrate plus W percent animal 

fat. Each of these rations was fortified with a B~complex vitamin 

and an antibiotic supplement. 

In the second trial, a ration identical to ration 1 in the first 

trial was compared with a ration in which the 5 percent molasses was 

replaced with 5 percent cane sugar. 

Results of the first trial indicated that the pigs fed the alfalfa 

meal weighed slightly more at 56 days of age than did the pigs fed the 

vitamin A concentrate. The heaviest pigs were obtained from the lot 

fed the vitamin A concentrate plus the fat. The advantage in weight 

for this group was also maintained to 70 days of ageo The feed ef= 

ficiency was highest for the group fed the alfalfa meal; therefore~ 

this ration was the most economical of the three rations to feed,. when 

feed cost per pound of pig produced at 70 days was considered. The 

addition of fat to the creep ration gave an increase in average daily 

gain and a slight increase in feed efficiency over the ration without 
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fato, However, the added cost of the creep ration containing the fat 

{79 cents per cwt.) caused this ration to be the most expensivej· when 

feed cost per unit of gain was considered. 

In the second trial, results indicated that the cane sugar ap­

peared to increase the palatability of the ration as measured by daily 

feed consumption for the two rations. Accompanying this increased 

feed consumption was an increased average daily gain. Conversely, the 

better feed efficiency was obtained from the group fed the molasses 

ration •. The average 70-day weights for the pigs showed a ?-pound 

weight advantage for the pigs fed the cane sugar ration. This dif= 

ference was not statistically significant when tested by analysis of 

covariance (P( .10) to remove the effect due to litter size (Snedecor 

1,946)\ 

The total feed cost per one hundred pounds of gain at 70 days 

was $ 10. 58 and $ 10 •. 74 for the two rations» respectively. 

The results indicated that, although the addition of cane sugar 

increased the average daily gains, it did not produce these gains 

quite so economically as did the molasses ration because of the low= 

ered feed efficiency and the higher cost of the cane sugar rationo 
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Table 1 

Chemical Composition of Feeds 

~-2!22 Ash Protein Fat Ca 

><•- I J) 1"n.Lo 1.rea 10.37 3.,77 7.98 4.,30 0.04. 
rvri'lo fvni·-1-,,)· 
J. .. _.._ \ A-,;. Uv 10.19 2~12 0 r-1e') 2 ,,L,-4. 0.,06 /~ft::.. 

7 .1,.,9 11.06 16.93 4-~35 l ".'{q .. .,, , 
\ 7o50 9.,00 17.,00 2950 1&60 ., 

15.36 -6.,4.B 45~98 2~50 Of)39 
6.,53 16.73 60019 9.,67 L}.63 
9.,00 15.,00 65.00 5~00 4-~00 

But t.ermilk (dry) 10.70 10.,00 32.,00 5~00 1~30 
7~50 82.,00 6e00 0 .. 50 26.00 

25400 10~00 3o00 == 0 .. 60 

Crude 
p Fiber 

0.,59 3o35 
0.31 1.99 
0.11} 21~,,81 
0 .. 20 25.,00 
0.55 6,,1,,.'7 
1 ~Er8 2.72 
2.,50 1.,00 
lGOO 0,,30 

13.,00 2.,00 
Oo05 === 

NFE 

64e92 
72$70 
37.,06 
39.,00 
18.23 
4.12 
5$00 

42 .. 00 
2.00 

62.,00 
99.,50 

\J't 
~ 



Table 2 

Feed Prices For Rations Fed 

Alfalfa Hay 
Alfalfa meal (dehydrated) 
Bone meal 
Buttermilk (dry) 
Fish meal 
Soybean meal 
Milo·· 
Tank age 
Fat 
Molasses 
Cane Sugar 
Trace mineral salt 
Aurofac 
Fortafeed 
Vitamin A concentrate 
Z_inc Sulfate 

('.Experiment r &II) 

Dollars per 1100 1 bs·. 

$ 1.25 
2:,25 
4.6o 
8.50 
9~-50 
4,.00 
z •. 05 
4.25 
9o00 
2 .. .00 
9 •. 13 
2.25 

.32.00 
51..-00 

1165.,.00 
81.00 
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