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INTRODUGTION

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 tﬁét 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 haby pig
diseases.,

This study was undertaken to test the effect of adding certain
B-complex vitamins to the sow'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,



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 (CaCOB), 0.65 percent. TYoung 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 et 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,
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 birth.



Ross et al. (1942a) 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 amounts. 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 et al. (1943) obtained unsatisfactory repfoduction from sows
fed a ration consisting of ground yellow corn 80,5 percent, soybean
0il meal 13.0 percent, ground alfalfa hay 5.0 percent, bone meal 0.5
percent, limestone 0.5 percent, and iodized salt 0.5 percent, 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 1.0 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. Likewlse, 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 bazsal ration for the rat.

Cunha et al. (1944) obtained a very poor reproductive performance
from gilts fed a basal ration of yellow corn, soybean oil meal and 5.0
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,



Normal reproduction was obtained by supplementing the basal ration with
either 10.0 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.

Kridér et gi,‘(1946a) supplemented a basal ration for brood sows
with folic acid, alfalfa meal, and liver extract and found that ges-
tation and lactation resulte 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 significantly,
the pigs from sows so fed were thriftier and more vigorous than were
pigs from sows fed the basal ration,.

Krider et al. (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



dry lot conditions. Only 26.0 percent of pigs farrowed were weaned
by sows fed this ration. The pigs averaged only 17.71 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 31.1 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 7.0 percent of their pigs with an average weaning
weight of 31.9 pounds. To study the resgidual 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 alone, 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 anthors 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
satisfactorilye..

Krider et al. (1946c) supplemented the 17,0 percent protein ration
fed in the previous experiment with rye pastufe, 10,0 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



during lactation, the deficiency (or deficiencies) was (or were) cor-
rected and the residual effect of rye pasture feeding during gestation
was manifested..

‘Spitzer et al. (1946), working with rats, fed an all-plant ration
composed of ground yellow corn, soybesn 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 alfsalfa 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 gi.gl, (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
thelr 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



of mortality. Cases of hernia, kinked tail, enlarged forelegs, and
liver and kidney abnormalities ocecurred 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 D oil, and minerals was nutritionally inade-
guate for sows and gilts fed in dry lot during gestation and lactation.
The addition of either 0.5, 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 T.0 percent of fish solubles.

Cunha et al. (1948) 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, réproduction, and lactation. In one year's study
the authors found that the gilts which were fed only 5.0 percent alfalfa
during growth were difficult to settle, being serviced several times in
most cases, Those gilts which did concelve 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 150 pounds
on & basal ration composed of corn, 70.0 percent; tankage, 5.0 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



weighed 200 pounds, they were divided into 3 groups. One group was
continued on this basal ration; the second group received the basal
ration supplemented with Merck'!'s APF # 3 in sufficlent quantity to
supply 10 micrograms of vitamin B4s 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 et al.. (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 resorbed, mac—
erating fetuses in the uterine horns of these animals,

Vestal et al, (1950) studied the influence of gestation rations
on death losses in newborn pigs. One group of gilfs vas 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 3.2 pounds per ton
to the basal ration, increased the birth weight of pigs and reduced

death losses during the first 3 days after birth,



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 15.0 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 we;ned from 71 to 77.3 percent of the pigs farrowed, 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 theif 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 et al. (1952) studied the influence of various levels of
riboflavin on reproductive performance of sows. They fed levels of
0.55, 0.83, 1.25, and 7.65 milligrams of riboflavin per pound of ra-
tion. They found that the 1.25 milligrams level gave near optimum

results in terms of 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 al. (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 10 percent dehydrated alfalfa meal. The third group of sows re=
ceived the basal ration, plus 10 percent tankage, and the fourth gf¢&§wg
was fed the basal ration, plus both 10 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 al. (1954) fed 32 gilts on a pantothenic acid deficient
ration for one month and then allotted them into & groups. Two groups
were placed on each level of pantothenic acid fed. These levels were
0.5, 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 systemé
revealed infantile reproductive organs, including inactive and atro-
phied ovaries. The gilts fed the 2.5 milligram level produced some
plgs which exhibited irreversible deficiency symptoms. Diarrhea, lo=
comotor incoordination, and a persistent tremor were frequently noted.
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 8.6/ live and 0.96 stillborn pigs. Also, the
alfalfa=fed giits 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 (or fac-
tors) which favorably influenced ovulation rate and the post-natal sur-
vival of the litter, and that this factor (or factors) was (or were)
either absent or supplied in insufficient gquantity 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 uéed 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 limited-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, Héwever, 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 4.2
pounds more at weaning than did the pigs from the limited-fed gilts.
The feed cost per wesned pig was less for the limited group, but the

feed cost per pound of weaned pig was about the same for both groups.
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Hanson et al. (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 halanced ration. Both groups were self-fed on green
pasture. The authors found that, under such a controlled energy intake
. system, they were abié to restrict feedlntakeof the ration about 700
pounds per gilt from an initial weight of 130 pounds until they far-
rowed., PFurthermore, 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 frem the'limitedafedfgilts céuld-be%partiallyiéxplained
by the fact that the smaller, lighter gilts (limited=fed group) han-
dled themselves better in the farrowing pen, thereby redﬁcing 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
Byo and an antibiotic, No significant differences were found in aver=-
age number of pigs per litter, average birth weight per pig, or in
percentage of total pigs farrowed that were alive 7 days after birth,

Fowler and Robertson (1954) compared the reproductive performence
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 night. One group
of gilts was fed a ration containing a plant source of protein, and
the other group was fed the same basal ration containing an animal
source of protein., Both groups received a commercial B4s supplement
in their rations. Results indicated that the gilts on the animal pro-
tein attained puberty at an average age of 213.0 days, as compared
to 229.9 days for the gilts fed the vegetable protein. Also, the
gilts on the animal protein produced an average of 11.7 ova compared
to 10.8 for giltes 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
leﬁel 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-FPeeding

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, the nutrient requirements of
the suckling pig continue to increase during the latter stages of the
nursing period, To obtain optimum growth from nursing pigs, 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 gquantities of am-
ple vitamins, minerals, an antibiotic or any other nuirient which may
not be adequately provided by the mother'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, the glands will stop secreting, and that
section of the sow's udder becomes non-functional., The nursing pig
then no longer has a supply of milk. 1In such a case the creep ration
becomes an extremely important substitute. Also, 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 milk, This substitution is especially important in the case

of poor-milking sows with large litters.
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Because of the baby pig's inherent desire for its mother's milk,
any feed that is to compete for a place in the pig's diet, or to re=-
place the mother's milk, must not only be nutritionally adequate; but
also highly palatable.

Krider et 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 did. They also found a lower death loss of pigs and
a higher feed efficiency for the pigs which were creep-fed. They
further demonstrated the importance of palatability in cresep 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 also found that the pigs pre-
ferred shelled corn over ground corn or other finely ground feeds such
as wheat middlings and ground oats,.

Terrill et al. (1952), in eight experiments involving 1,540 suck-
ling pigs, studied various aspects of creep-feeding nursing pigs from
2 to & weeks of age. They fed a palatable pelleted pig starter to
vige whose mothers wers self-fed shelled corn and supplement oh rye
pasture and obtained an average daily gain of 0.67 pounds per day for
the creepaféd pigs and 0.50 pounds per day for the non=creep-fed pigs.
They also found that, when the creep ration contained 14, 17, 20 or
23 percent crude protein, the gains were 0.55, 0.62, 0.62 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, wheat,
meat and bone scraps, and soybean oil meal. The 3 creep rations tested
were as follows:

1. FEighteen percent protein mixed ration containing 10 percent

cane sugar.

2. Free-choice shelled corn and protein supplement.

3. Free-choice whole wheat and protein supplement,

All sows and litters wefe continued on their respective treatments
until the pigs were weaned at & 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 3. 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 3, respectively., Also, the pigs fed
the mixed creep ration consumed more than twice as much creep-=feed and
produced gains on 16 percent less feed than those on the shelled corn
and supplement ratien 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 sugar. However, 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 Q.1 pounds more per day., Both rations were

fed in the pelleted form,



Conrad and Beeson (1955) compared creep rations cohtaining 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 old. The sows
were self=fed on well balanced rations. Each sow and her litter was
given access 1o one=half acre of alfalfa=ladino clover pasture. The
pigs recelving the ¥sugar® ration e 43,3 pounds each, compared to a
consumption of 15,1 pounds for the basal group and 26.7 pounds for the
pigs receiving the M"molasses%™ ration, The weaning weights paralleled
the creep consumption resulting in weights of 34.7;, 41.0 and 45.0
pounds for the basal, molasses and sugar=fed pigs, respectively..
However, the pigs fed the sugar ration gained considerably more than
the other two groups, but they were not so efficient in feed conver-
sion, Consequently, the pigs fed the ration containing sugar did not
put on gains as economically as the other two rations did,

Wilson and Jordan (1954) fed suckling pigs that were from eleven
to fifty=-six days of age two different creep rations in meal form.,

One group was fed a basal ration containing no sugar while a second
group was fed the same ration plus 6 percent cane sugar. 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;

however, the feed required per pound of gain was 1.071 and 0.84 pounds
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for the two rations, respectively.. The third group of pigs consumed

0.53 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=-

cating 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 3 different creep rations. The nursing pigs were
given access to all 8 rations, 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 followss

Percent
Ration Consumption

7. Basal ration’ 90
2,. Basal-corn replaced? .67
3,. Basal-germ and bran removed’ 2.32
4o Basal plus 10 percent beef tallow (pelleted) 33,42
5.. Basal plus 10 percent beef tallow (meal) 11.84
6. Basal plus 10 percent citrus molasses 252
7.. Basal plus 10 percent blackstrap molasses 1459
8.. Basal plus 10 percent cane sugar 48,73

TRasal ration consisted of yellow corn, oats, soybean meal, dried
skim milk, and appropriate vitamin-mineral-antibiotic fortifica-
tionSo

2Corn was replaced by partially dextrinized, partially gelatin-
ized yellow corne.

3This ration consisted of similarly-treated corn, as fed in ratiom
2y with germ andbran removed.
Jensen et al, (1955) studied the acceptability of seven different
pig starter rations offered free~choice, The pigs were offered a choice
of 0y 5, 10, 15 and 20 percent of cane sugar, 0.05 percent saccharin,

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 ration, 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
sugar, 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 from 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 level. Since the caloric

value of the different rations was found to be very similar, the authors

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

creased metabolism of other nutrients, increased feed intake; or both.



EXPERIMENTAL
Experiment I-=Gestation-=Lactation Studies

Trial 1
General

The first experiment was decigned 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 period.
This experiment involved two trials. The first trial was conducted
in the fall of 1955, and the second in the spring of 1956, The repro-
ductive performance of the sow as measured by number 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..
Procedure

The first trial was conducted from May 1, 1955, to November 30,
1955, In this trial 22 Hampshire sows were paired into two groups
according to weight, breeding, and date of service, Fach 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 periocd
at farrowing, the sows were self=Ffed during lactation on the same ra-
tion that they received during gestation. The chemical composition

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

Percentage Composition of Sow Rations

(Fed Both in Fall 1955 & Spring 1956)

Ration Number T 1T
Milo (red) 53.5 58,3
Alfalfa meal 20,0 20,0
Soybean meal 10,0 10.0
Tankage 8.0 g,0
Bone meal 1.0 1.0
Trace mineral salt 1.0 1.0
Aurofac 1.5 15
Fortafeed2 = )
Total 100,0 100,80
Cost per cwt, $ 2.77 2,87

Tsupplied antibiotic and Byo at the following ratess
«027 g.. of aureomycin and 027 mg. of Bz per pound of feed,

2Supplied 4.0 mg. riboflavin, 8,0 mg. pantothenic acid, 18,0
mg. niacin, and 180,0 mg. choline per pound of feed.

calculated chemical compositicn of the rations as fed is given in
table 2 of the text..

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 2 as indicated in table 1. High quality alfalfa
hay, ground moderately fine, was used in the rations. Fach ration

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

Calculated Chemical Composition of the GestationuLactatidn Rations

Ration HNumber I IT

Protein (%) 1747 17.45
Calcium 0,95 0.95
Phosphorus 0.53 0.53
Choline (Mg./1b.) 432,00 612,00
Niacin 14,06 32,06
Pantothenic Acid 6,14 T4e14
Riboflavin 1,66 5,66

of protein, mineral and energy content. The level of B-complex vita-
nmins was also believed to be adequate? with the possible exception of
pantothenic acid and riboeflavin,

Individual liveweights were recorded at the time the females en-
tered the test, at farrowing, and at weaning, Pigs were weighed with-
in 12 hours of birth, at 8 weeks, and-again 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 experiment,

‘Results and Discussion

The results of the gestation phase of the fall experiment are
summarized in table 3. Eleven sows were bred in each lot; éleven far-
rowed in lot 1, and 10 farrowed in lot 2. The one female which did
not farrow in lot 2 aborted 8 dead pigs near the end of the gestation
period., The reason for the abortion could not be definitely determined,

but it was felt that the extremely hot summer weather which prevailed
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Table 3
Summary of Results

Gestation Period

(Fall 1955)

Lot Number I I1
Number of sows bred 11 1
Number of sows farrowed 11 10
Av, weight of sows at 110 day of gestation {1bs.) 431.5 436.6
Av, daily ration consumption {1bs,) 8.0 8.0
Av. number pige farrowed alive per litter 8.2 6,6
Pigs farrowed dead at birth (total) 2 2
Av, farrowing weight of pigs (1bs.) 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 2, respectively..

The average farrowing weight of the pigs was 2.87 pounds for
lot 7 and 2.85 pounds for lot 2.. 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, (Lot 1 had 6 pigs that were overlaid and 2
that were starved [ﬁeag7 and lot 2 had 5 pigs that were overlaid and
3 that were starved /weak/).

The lactation results are given in table 4. 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
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Table 4

Summary of Results
Lactation Period

(Fall 1955)

Lot Number I IT

Av., sow weight after 56 days nursing (1bs.) 336.9 329.7
Av, weight loss during nureing (1bs.) 94.6  106,9
Av, feed consumption per sow during nursing (1lbs.) 588.0 543.0
Av, daily feed consumption during nursing (1bs.) 10.5 9.7
Percent pigs farrowed alive weaned (%) 90.1 86,

Av. 56 day weight of pigs (1bs.) 36.7 38.8
Av, 56 day litter weight (1bs.) 285.6 252.0
Av, 70 day pig weight (1bs.) 50,0 50,2
Av, 70 day litter weight (1bs.) 388.,6 331.,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 lot 1
sows weaned 90.71 percent of the pigs that were born alive while the
lot 2 sows weaned 86,1 percent., This difference was not statistically
significant as tested by analysis of variance (Snedecor 1946).

From the 15 litters that were used in the creep-feeding study,
the following results were obtained,

The average weaning weight (56 days) of the pigs was slightly
in favor of the lot 2 sows being 38,8 pounds, as compared to 36,7

pounds for the lot 1 sows, The average litter weaning weight was
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higher for the lot 1 sows, however, because of the larger number of
pigs raised per litter in this lot. The average litter weaning weight
was 285.6 pounds for lot 1 and only 252.0 pounds per litter for lot 2.
An analysis of variance (Snedecor 1946) indicated this difference was
not statistically significant (P<.30). The advantage in average
weaning weight for the lot 2 pigs had almost disappeared at 70 days
as indicated in table 4, The lot 1 pigs weighed 50.0 pounds at 70
days while the lot 2 pigs weighed 50.2 pounds,

The feed costs for this section of the experiment are summarized
in table 5., The average daily feed cost for the gestation period
(110 days) was about 22 cents per day for lof T5—and 23 cents per day
per sow for lot 2, This difference made the feed cost 88 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 § 0.7425
and $ 0,1622 for lots 1 and 2, 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 consequently, the lighter 56-day litter

weight,

Trial 2
Procedure

The second trial of the experimént was conducted from November
19, 1955, to May 31, 1956. In this trial 22 Hampshire gilts and 1
Hampshire sow were used. They were paired as before according to

welght, breeding, and date of service, with 12 females being placed
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Table 5

Fead CbsiS;;Gestation=Lactétion Period

(Fall 1955)

Lot Number Days I II

Av, daily feed cost per sow 110 8 222 $ 230
Feed cost per sow=
Gestation ) 110 Zh AR 25,30
Lactation 56 16,28 15,58
Total 166 3 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 307,3 pounds for those in lot 1 and 304.7 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 vheat 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 peried. 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 6. All of the females farrowed normal litters ex-
cept one in lot 2 which farrowed 8 pigs, 5 of which were dead at birth.
Her 3 remaining pigs were placed on another sow, and she was removed
from the trial and sold on the local market, The average weight of

the sows at farrowing time was 445.5 pounds for lot 1 and 449.5 pounds
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Table 6
Summary of Results

Gestation Period

(spring 1956)

Lot Number I II
Number of sows bred 12 11
Number of sows farrowed 12 17
Av, weight of gilts at start (1bs.) 301.3 304.1
Av, weight of sows at 110 day of gestation (1bs.) 445.5 449.5
Av. sow gain to farrowing (1bs.) 1442  145.4
Av, daily gain on sow to farrowing (1bs.) Tal5 1ol
Av, daily ration consumption (1bs,) 8.0 8.0
Av,. number pigs farrowed alive per litter 9.0 745
Pigs farrowed dead at birth (total) 4 8
Av,. farrowing weight of pigs - (1bs.) 2,48 2,87

for lot 2, 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 betwsen
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 2, (Lot 1 had 6 pigs that were starved /weak/,
3 pigs that were overlaid, and 1 pig that died due to injury received
é;éught in fenc_7} Lot 2 had 4 pigs that were starved éﬁeaﬁ?‘and 3

pigs that were overlaid..)
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The results for the léctation 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 1.1 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 group,

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 T sows as
was the case in trial 1, The average litter weights were 310.9 pounds
for let 1 and 282,71 pounds for lot 2. Because of the extreme varia-
tion between litter weights within lots, this difference was not sta-
tistically significant when tested by analysis of variance (Snedecor
1946) (P<.40). The average 70 day pig weight was 52,7 and 57,7 pounds
for lots 1 and 2, respectively. Again, 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 lot. When tested by analysis of
variance (Snedecor 1946), neither differences in individual pig weights

or litter weights were statistically significant between the two lots,
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Table 7
Summary of Results

Lactation Period

(Spring 1956)

Lot Number I II

Av, sow weight after 56 days nursing (lbs.) 354.3 365.2
Av, weight loss during nursing (1vs.) 91,2 84.3
Av, feed consumption per sow during nursing (1bs.) 743.2°  681,5
Av, daily feed consumption during nursing (1bs.) 13,3 12,2
Percent pigs farrowed alive weaned (%) 90.4  91.3
Av,. 56 day weight of pigs (1bs.) 37.5 40.9
Av, 56 day litter weight (1bs,) 310.9  282.1
Av.. 70 day pig weight (lbs.) 52,7  57.1
Av. 70 day litter weight (1bs.) 437,17  393.9

The feed costs for .this sectiohldf ﬁhéfexperimenp‘are summarized
in table 8, The average daily feed cost for the gestation period
vas 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 phase;, the lot 1 sows consumed an average
of 13,3 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 $ 1.03 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
$ 0.1448 and $ 0.1590 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 pound,

These results are well in agreement with the results of the first trial,
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Table &

Feed Costs-=Gestation-Lactation Pericd

(Spring 1956)

Lot Number Days I II
Av, daily feed cost 110 $ 222 $  .230
Feed cost per sow-
Gestation 2442 25,30
Lactation 20,.59 19..56
Total $ 45,07 $ 44.86

Feed cost per pound of pig at 56 days & 1448 $ 1590




SUMMARY

Reproduction Studies

Reproduction studiss were conducted with Hampshire sows and gilts
to determine the effeet of adding riboflavin, pantothernic acid, niacin,
and choline to a ration that was believed to be adequate for normal
reproduction. The females were fed the rations throughout one gesta-
tion and lactation period. 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 determine the nutritional adequacy
of the rations fed. Two trials were conducted..

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, although 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 treatments., The non=fortified
group weaned a higher percent in trial 1, and the fortified group
weaned a slightly higher percentage in trial 2,

An advantage in weaning weight of pigs at 56 days of age was noted
for the fortified group in both trials. A statistical analysis of eo-

variance test (Snedecor 1946) was made to remeve the affect due to
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litter size., A correlation coefficient for litter size and average
weaning weight of the pigs at 56 days was found to be =.64 + .10,
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 significant.

In both trials the feed cost ver pound of pig produced at 56 days
was higher for the fortified groups. This increased cost was due to
the smaller litters produéed 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-
flavin, pantothenic acid, niacin, and choline) to the Basal type ra—
tion fed was not practical when the number of vigs farrowed and the
cost of producing the pigs to 56 days were coneidered, The only indi-
cated advantage for the fortified ration was a slightly heavier pig

produced at 56 days,



Experiment II--Creep-Feeding Studies

Trial 1
General

Because of the limited capacity of the baby pig during the first
few weeks, the creep ration should provide a concentrated source of
highly palatable nutrients., Animal fats are presently a surplus com-
modity of the meat packing industry. 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 ration.

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 socurce
of carotene and B-complex vitamins could be found.

The objectives of this creep feeding test were these: (1) to
determine if a vitamin & 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 pigs.

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,
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Procedure

Fifteen litters of pigs farrowed by the sows used in experiment
T 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 creep. .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 cups.

Fach 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 mixer., A commercial B-complex vitamin supplement
and an antibiotic supplement were used as indicated in table 9, 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 form,

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,
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Table 9
Experiment II (Fall)

Percentage Composition of Creep Rations Fed

Ration Number I II IIT
Milo 66,80 62,20 52.30
Soybean meal 18,.50 18,00 23,00
Fish meal 3.00 3,00 3.00
Buttermilk (dry) 2,00 2.00 2,00
Bone meal 3.00 3,00 3.00
Trace mineral salt 7,00 1.00 1..00
Fortafe%d1 »20 220 20
Aurofac 50 =50 «50
Molasses 5.00 5.00 5,00
Vitemin A concentrate3 2 gms o—— 2 gms
Alfalfa meal (dehydrated) —— 5.00 ——
Fat —— seee 10,00
Totals T00.00 100,00 100,00

Cost per 100 1bs. (%) 3.09 3.09 3.88

1Supplied 4.0 mg, riboflavin, 8.0 mg. pantothenic acid, 18.0 mg.
niacin, and 180.0 mg. choline per pound of feed,

2Supplied antibiotic and Bqg at the following rates:r ,009 g. of
aureomycin and .009 mg. of Byy per pound of feed.

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



Calculated Chemical Composition of Creep Rations

Table 10

Experiment IT (Fall)

38

Ration Number I 1T II1
Net Energy (Therms) 71,10 69.54 83,13
Protein (%) 17,92 18,30 18,58
Calecium (%) 1,07 1,09 1,07
Phosphorus (%) 81 «30 «79
Vitamins Mg/1b

Choline 620,00 677,00 687,50
Niacin 38,87 38..59 36,68
"Pantothenie Acid 14446 14080 14,00
Riboflavin 5.01 5024 5,07
Amino Acids (%)

Lysine «8409 <8514 +9159
Tryptophan 2026 02055 «2111
Cystine 2302 «28271 2779
Methionine . 2687 <2706 - 2691
Leucine 1.3214 142754 13174
Isoleucine 8049 -3139 «8314
Phenylalanine 8008 . 7978 -8068
Threonine » 5624 o 5684, . 5869
Valine 6930 7000 o 7440
Histidine «3326 0 343% + 3531
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Besults and Discussion

The results of trial T are summarized in table 11, The average
56 day weights of the pigs were 34.4; 36.7 and 40.3 pounds for lots
1, 2 and 3, 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 (vitamin A concentrate plus fat) had a 5.9
pound weight advantage over the pigs on ration 1 (vitamin A concen-
trate), When the effect due to litter size was removed, these dif-
ferences amounted to 5.5 extra pounds per plg for ration 3 over ra-
tion T 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 0.614, 0.655, 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, 48.4 vounds for ration 2 and 53.4 pounds
for ration 3. Again these differences were not statistically signifi-
cant when the effect due to litter size was removed by means of an-
alysis of covariance (Shedecor 1946)., 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 3, 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
0.674, 0.691 and 0,763 pounds for rations i, 2 and 3, respectively.
It is noted that the advantage in daily gain givem by ration 3 at

56 days was maintained to 70 days.
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Table 11 |

Summary of Results
Creep PFeeding Studies

(Fall 1955)

Ration Number I IT IIT
Vit, A Alfalfa Vit., A ¢ Fat

Litters 4 5 )
Av., number pigs per litter 7,25 7,80 6,83
Av. 56 day weight (1bs.) 34e40 36.70 40,30
Av. daily gain 56 days (1bs.) 614 655 »720
Av, 70 day weight (1ibs.) 47,20 48,40 53,40
Av. daily gain

to 70 days (1bs.) 674 <697 763
Feed consumption per pig

70 days (1bs.) 49,80 53,10 . 54020
Feed per pound of gain to :

70 days (1lbs.) 1.061 «920 «983
Feed cost per pound of pig

70 days $ ' 0328 028/, .0381
Feed cost of sow $ 41,30 471,05 4T.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

anong the three groups as indieated in table 11,
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Trial 2
General

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 pigs.

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 rations, 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 receiving. .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 warmer; 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 pigs. Both feed and water were

kept in the creeps at all times. The pigs also had access to the
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regular ration fed to their dam in individual self-feeders placed
outside the shed,

Fach 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 antiblotic, vitamin supplement; vitamin
A concentrate and the zinc sulfate were mixed as a premix with soy-
bean meal and then added to the other ingredients. The cane sugar
or molasses was then added and mixed with the other components in the
mixer, A commercial B-complex vitamin supplement and an antibiotic
supplement were used as indicated in table 12. Each ration was thought
to be adequate with respect to the mineral ard vitamin requirements of
the pigs. The calculated chemical composition of the rations is given
‘in table 13. The chemical composition of the feeds used ip the two
creep feeding trials is given in table 1 of the appendix, Both ra-
tions were fed in the pelleted form.

The pigs were weighed at eight and ten weeks of age, Feed ef-
ficiency was based on the feed consumed at these ages.

Results and Discussion

The results of trial 2 are summarized in table 14. The average
56 day weights of the two groups were 36.7 and 41.3 pounds for rations
1 and 2, respectively. The pigs consuming the cane sugér had an av-
erage weight advantage of 4.6 pounds over the pigs fed the cane mo-
lasses, An analysis of variance indicated the difference was not
significant {P'€.10) (Snedecor 1946). The average daily gains for
the groups at 56 days of age were 0.655 and 0,738 pounds per day for
rations 1 and 2, respectively. The feed required per pound of gain

at 56 days was 0,558 pounds for ration 1 and 0.675 pounds for ration



Table 12

Experiment II (Spring)

Percentage Composition of Creep Rations Fed
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Ration Number I II

Milo 66,80 66,80
Soybean meal 18,48 18,48
Fish meal 3,00 3.00
Buttermilk (dry) 2.00 2,00
Bone meal 3.00 3,00
Trace mineral salt 1.00 1,00
Aurofac! ’ .50 «50
Fortafeed? .20 .20
Zinc Sulfate .02 .02
Vitamin A concentrate3 2 gns 2 gms
Molasses 5.00 o
Cane sugar ——— 5,00
Totals 100.00 100,00
Cost per 100 1bs. (%) 3,30 3.66

Thntibiotic and Bip were supplied at the following rates: .009
g. of aureomycin and ,009 mg. of Bqyp per pound of feed,

4.0 mg. riboflavin, 8.0 mg. pantothenic acid, 18,0 mg. niacin,
and 180,0 mg. choline were supplied per pound of feed,

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



Table 13-

Experiment IT (Spring)

Calculated Chemical Compesition of Creep Rations

L,

Ration Number I 11
Molasses Sugar
Net Energy (Therms) 71.10 73,83
Protein (%) 17.92 17.77
Calcium (%) 1.07 1,04
Phosphorus (%) .81 o81
Vitamins Mg/1b..
Choline 680,00 680,00
Niacin | 38,87 38,87
Pantothenic Acid (VWA Thodb
Riboflavin 5,01 5,01
Amino Acids (%)
Lysine 8409 +8409
Tryptophane #2026 » 2026
Cystine « 2802 2802
Methionine « 2681 +2681
Leucine ' 13214 1.3214
Isoleucine +«8049 « 8049
Phenylalanine «+8008 8008
Threonine . 5624 05624,
Valire _ «6930 6930
Histidine «3326 03326
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2. The pigs fed the sugar ration consumed considerably more feed
than did the molasses-fed pigs. The average feed consumption was
20,55 and 27.90 pounds per pig for rations 1 and 2, respectively.
The increased consumption of ration 2 indicates an increased palata-
bility of the ration containing the cane sugar; however, 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, 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
0.927 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 714, 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 $ 11.45 for



46

Table 14

Summary of Results
Creep Feeding Studies

(Spring 1956)

Ration Number T IT
Molasses Sugar

Litters ' 9 10
Av, number pigs per litter Bold, _ 7,70
Av. 56 day weight (1bs.) 36,70 41,30
Av, daily gain 56 days (1bs.) 655 738
Av. 70 day weight (1bs.) 50,80 57,80
Av, daily gain to 70 days (lbs.) .726 «826
Feed consumption per pig 56 days (1bs.) 20,55 27.90
Feed consumption per pig 70 days (1bs.) 45.10 53,60
Feed per pound of gain 56 days {1lbs,) 0558 675
Feed per pound of gain 70 days {(1bs.) .886 .927
Feed cost per pound of pig 70 days $ «0292 0339
Feed cost of sow $ 4h 631 45,37
Gain in weight of sow (1bs.)? 5541 58,0
Gain in value of sows during trial § 1145 12,66
Total feed cost per pound of pig

raised to 70 days $° 1058 » 1074

1Figured on basis of original and final weight of sows, Value
of sows based on price of $ 13.25 per cwt.. at beginning of trial
and $ 14.50 per cwt. at the end of the trial,

2Including 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.Z;.uThis gain in wvalue was due to the increaéé 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 16 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 i1s 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 inveolving 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, (2)

a ration containing 5 percent dehydrated alfalfa leaf meal, and (3)
a ration containing the vitamin A concentrate plus 10 percent animal
fat, HFach of these rations was fortified with & B=comnlex vitamin
and an antibiotic supplement.

In the second trial, a ration identical to ration T 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 age. 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

48
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fat,. However, the added cost of the creep ration containing the fat
(79 cents per cwt.,) caused this ration to be the most expensive; 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
ratiéh, The average 70-day weights for the pigs showed a 7=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
1946) .

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 becgause of the low=

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

Chemical Composition of Feeds

Crude
H»0 Ash Protein Fat Ca P Fiber NFE
Milo {(red) 0.37 3.77 7498 430 0.04 0.59 3.35 64..92
Milo (white) 10,19 2.12 9,72 2.4  0.06 0,31 1.99 72,70
Alfalfs hay 7 49 11.06 16.93 4,35  1.39  0.14 24,,81 37,06
Alfalfa meal (dehydr.) 7«50 $.00 17 .00 2.50 60 0.20 25.00 39.00
Soybean meal (solv.) 15.36 Ge4B 4598 250 0.39 0.55 647 8.23
Tankage 6.53 16,9 0.19 Q.67 463 1.88 2.72 412
Fieh mesal 9,00 15.00 65,00 5,00 2, .00 2.50 1.00 5,00
Buttermilk (d?y) 10,70 10.00 32.00 5,00 1,306 1.00 0.30 42,00
Bone meal 7 .50 82.00 6.00 0.50 26,00 13.00 2,00 2,00
Molasges (cane) 25,00 10.00 2,00 o 0.60 0.0 s 62 .00
Sugar {cane) e e e S s mocn e 99.50
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Table 2

Feed Prices For Rations Fed

(Experiment I & IT)

55

Dollars per 100 lbs,

Alfalfa Hay

Alfalfa meal (dehydrated)

Bone meal
Buttermilk (dry)
Fish meal

Soybean meal

Milo

Tankage

Fat

Molasses

Cane Sugar

Trace mineral salt
Aurofac

Fortafeed

Vitamin A concentrate
Zinc Sulfate

1425
2.25
4.60
8,50
9.50
4.00
2.05
hal5
92.00
2,00
9.13
2,25
32,00
51‘1*000
165.00
81.00
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