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Dehydrated Alfalfa Meal in
Rations for Pigs and Brood Sows

in Confinement

R. W. Scerley* and R. C. Wahlstrom,
professor, Animal Science Department.

Alfalfa in the form of ground hay
or alfalfa meal has been widely
used in swine rations. Prior to the
extensive use of supplemental vita-
mins in swine rations, the inclusion
of alfalfa in gestation and lactation
rations fed in drylot improved lit-
ter size and survival of baby pigs
(Freeman, 1938; Hogan and John-
son, 1941; Cunha et al. 1944; Fair-
banks et al., 1945). Teague (1955)
found the addition of sun-cured al-
falfa to a gestation ration fed in dry-
lot increased the number of live
pigs farrowed and the percent sur-
viving at weaning compared to a
vitamin-fortified ration. Alfalfa has
also been used in growing-finishing
rations as a source of supplemental
vitamins in the ration. Some nutri-
tionists suggest the possibility of
valuable unidentified factors in al-
falfa meal; however, the role of al-
falfa meal in modern swine rations
needs to be clarified. To evaluate
dehydrated alfalfa meal in rations
for swine continually confined in
pens with concrete floors, two ex-
periments were started in 1958. Ex-
periment 1 included four trials

with growing pigs and Experiment
2 included four trials with breeding
gilts.
EXPERIMENT 1
Growing-Finishing Pigs

Trials 1 and 2. In trial one, 96
pigs, 8 to 9 weeks of age, were as-
signed to 16 lots of six pigs each on
the basis of sex and breed. Pigs
used in each treatment were of
Hampshire, Duroc and Spotted
breeds with three barrows and
three gilts assigned to each pen.
The treatment .variables were 0%,
2.5%, 5%, and 10% dehydrated alfalfa
meal. The four basic rations shown
in table 1 were mixed and one-half
of each was pelleted. The protein,
calcium and phosphorus levels were
adjusted to be equal in all rations,
however, no effort was made to
equalize the energy content of the
rations. Water and all rations were
fed ad libitum. Dehydrated alfalfa
meal used in all trials was purchas-
ed from the same source. The guar-
anteed analyses were 17% minimum

*Present address: Department of Animal Sci-
ence, University of Georgia, Athens, Georgia.



crude protein, 3% minimum tat and
a maximum of 27% crude fiber.

The same four levels of alfalfa
meal that were used in trial 1 were
repeated in trial 2 during the sum-
mer of 1961. Procedures were sim-
ilar in both trials, except there
were six gilts per treatment and
only the meal form of the rations
was used in trial 2. The basal ra-
tion was modified to exclude tank-
age, but this change would not be
expected to influence the perform-
ance of the pigs.

Trials 3 and 4. These two trials
were similar, except for a small dif-
ference of nutrient sources in the
rations. The rations fed are shown
in table 1. Crude protein, calcium
and phosphorus levels were adjust-
ed to be equal between the two ra-
tions, but the energy content was
not adjusted to be equal. For trial
3 twenty-four weanling  Duroc
gilts were assigned into four pens
for each treatment of 0% or 5% alf-
alfa meal in the ration. For trial 4,
16 Duroc gilts were assigned  to
two lots per treatment. Feed and
water were provided ad libitum.
Gilts in trial 3 were on test to nearly
250 pounds, body weight, but trial
4 was concluded when the pigs
weighed approximately 205 pounds.

Results and Discussion

Trials 1 and 2. In trial 1, an or-
thogonal contrast comparison indi-
cated there was a non-significant
increase in dailv gain of pigs fed ra-
tions containing 2.5% or 5.0% alfalfa
meal in either meal or pelleted
form, but rations with 10% alfalfa
meal significantly (P<.05) decreas-
ed average dailv gain (table 2). Dif-
ferences in daily gains due to the
form of feeding as meal or pellets

were not statistically significant.
Behman et al., (1955) reported that
rations with 10% alfalfa meal de-
creased daily gains of \vcan]in%
pigs and increased feed requirec
per pound of body weight gain,
whercas Becker et al. (1956) found
that pigs weighing between 100
pounds and 200 pounds utilized
rations with 10% alfalfa meal as
efficiently as pigs fed alfalfa-free
rations.

Rations with more than 10% al-
falfa meal generally decrease daily
gain and increase the feed required

er unit of gain (Crampton et al.
1954; Becker et al., 1956; Merkel et
al,, 1958; Heitman and Meyer,
1959).

Pigs fed rations without alfalfa
and the ground rations with 2.5%
alfalfa meal required significantly
(P<.05) less feed per pound of gain
than pigs fed the highest level of
alfalfa in the meal rations. Pigs fed
the pelleted rations were more efhi-
cient in feed conversion than pigs
fed the meal rations (P<.10). It ap-
peared that the pigs fed the 2.5%
and 5% alfalfa meal rations at-
tempted to compensate for the low-
er cnergy content of the rations by
consuming more feed, whereas the
lower consumption with the 10%
alfalfa ration indicated a moderate
decrease in palatability and there-
fore some sacrifice in rate and effi-
ciency of daily gain. Average daily
feed consumption with 5% and 10%
alfalfa in pelleted rations was less
than consumption of the same ra-
tions in meal form.

Results from trial 2 are shown in
table 3. Although there appeared to
be some variation in rate of gain,
the differences were not significant-















with drinking water in a shallow
pan.

Trial 2. In the summer of 1960,
48 gilts that had been reared on
concrete were svlect( «d from Exper-
iment 1, trial 2 at approximately
200 pounds body weight for this
trial. The y]ts were allotted to
eight lots on the basis of breed,
litter and body weight. The factor-
ially designed experiment had
treatments of 0%, 2.5%, 5% and
10% dehvdrated alfalfa meal in the
rations and 14% or 18% crude pro-
tein. The rations were fed at 4
pounds per head per day until 2
weeks prior to breeding, when the
amount was increased to 5 pounds
per head daily. After the breeding
period daily feed was limited to 4
pounds per head per day, then in-
creased to 5 pounds after about 70
davs of pregnancy. The same ra-
tions were fed during lactation.
After farrowing, wheat bran was
added to the ration for 1 week. The
sows were handfed twice daily all
the feed they would consume be-
tween feedings. During  gestation
cach group of sows was fed once
daily (a.m.) in two troughs, which
provided more than 2 feet of feed-
er spacc per sow. Housing was
similar to trial 1.

Twenty-four sows (three from
each lot) were slaughtered 25 days
after breeding. The number of cor-
pora lutea and embryos was re-
corded. The remaining 24 sows far-
rowed in the spring and again in
the fall of 1961.

The same levels of alfalfa meal
and crude protein were studied
during 1962. Forty-eight gilts were
fed the same level of alfalfa meal
as growing pigs that they received

later as sows. The voung gilts were
allotted to ecight pens. and the four
levels of alfalfa meal were compar-
ed. Each level of alfalfa meal was
compared with either ground shell-
ed corn or ground ecar corn as the
major energy source in the ration.

After the growing phase the gilts
were kept on the same level of al-
falfa meal, but were re-allotted in
order to minimize the cffects of
corn versus car corn in subsequent
performance. Thereafter, the exper-
imental design, feeding and man-
agement of the sows were similar
to that of the first group of 48
sows. Data from both groups of
gilts were combined for reporting
and statistical analysis. Evaluation
criteria for the treatments were
conception rates, live and stillborn
pigs farrowed, birth weight, litter
size and pig weight at 6 wecks of
age.

Trial 3. In the summer of 1962,
44 Duroc and 4 Hampshire weanl-
ing gilts were allotted into four
equal groups on the basis of breed
and body weight. These gilts were
sclected from litters out of high
pr()ducing, dams which were on the
previous alfalfa study. These gilts
were self-fed one of three different
rations until thev averaged 255
pounds bodv w 01ght Group 1 was
fed an alfalfa-free ration, groups 2
and 3 were fed a ration with 5%
dehydrated alfalfa meal. Group 3
also had access to a mineral mix-
ture frec-choice. The fourth group
was fed a ration which contained
107 dehvdrated alfalfa meal. After
255 pounds body weight, the exper-
imental rations were: group 1, con-
trol ration with no alfalfa meal;
group 2, 10% alfalfa meal; group 3,






reproductive tract was examined.
On the 109th day of pregnancy, the
sows were moved to the farrowing
quarters and fed lactation rations.
The lactation ration for the control
group was similar to their gestation
ration, but all alfalfa-fed sows were
fed a ration similar to the ration
with 10% alfalfa meal for group 2.
After the pigs were weaned at 4
weeks of age, sows were returned
to their respective pens and bred
to farrow a second litter. Iousing
and care of the sows were similar
to the previous trial.

Trial 4. Duroc gilts were selected
from Experiment 1, trial 4 for this
trial. When the gilts averaged ap-
proximately 210 pounds  body
weight, they were fed the rations
shown in table 7. Gilts receiving
the 5% alfalfa growing ration were
changed to the ration with 10% al-
falfa meal and the other group was
continued on an alfalfa-free ration.
Sixteen gilts in each group were
slaughtered at the end of the initial
breeding period. Management of
the sows including quantity of diet
was as described for trial 3.

In all trials data were analvzed
statistically by the approximate
method of unweighted means since
disproportionate subclass numbers

were encountered (Snedecor,
1956).

Results and Discussion

Trial 1. Conception rates of sows
for all three farrowings averaged
67%, 79%, 93%, and 86% for the alfalfa
levels of 0%, 2.5%, 5% and 10%, re-
spectively (table 8). The low con-
ception rate for sows fed the ration
without alfalfa meal occurred dur-
ing the first and second farrowing
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periods. Prior to the first farrowing,
two of the sows in this group failed
to show estrus, and two were bred
once but returned to estrus later in
the gestation period. During breed-
ing for the sccond litter two sows
failed to show estrus, and a third
was bred but did not farrow. Ab-
normalities were noted in the repro-
ductive tracts of these sows. The
fourth sow was in estrus twice after
having been bred; she had eight ap-
proximately  60-day-old embryos
when slaughtered.

Conception rate was low among
sows fed 2.5¢ alfalfa meal during
the first breeding scason. One of
these sows did not exhibit estrus,
and three were bred but failed to
farrow. All four had gross ovarian
abnormalities when examined at
slaughter. Three exhibited large
cystic (15 mm. or larger in diam-
eter) follicles, and the fourth sow
had hemorrhagic follicles with neo-
plastic tissue  developing. At the
second farrowing one of the two
nonpregnant sows on the 5% alfalfa
ration had cvstic follicles, and the
other sow had no apparent abnor-
mality. In the 107 alfalfa group one
sow had a small infantile tract, two
had cvstic follicles and one sow
aborted 14 days before she was due
to farrow her second litter. She was
kept for another litter after being
found negative for brucellosis and
leptospirosis.

Sows fed 10% alfalfa meal in the
ration farrowed an average of 0.97
more pig per litter than the control
sows, Although the number of pigs
born alive increased as the leve! of
alfalfa meal in the ration increased,
the differences were not significant.
Increased litter size of 1.19 pigs was






groups fed the higher levels of al-
talta furrowed significantly heavier
pigs than control sows; the pigs in
the  high-alfalfa group averaged
0.23 of a pound more at birth than
the control pigs. These results are in
contrast to those of Teague (1955),
who did not find any effect of alfalfa
on birth weight of pigs.

Second- and third-litter pigs were
significantly heavier than first-litter
pigs. The interactions between alfual-
ta level in the sows’ rations and first,
second or third litters were signifi-
cant for birth weight of pigs. Sows
fed the higher levels of altalfa meal
farrowed heavier pigs than the 2.5%
alfalfa-fed or control sows at the
second and third but not at the first
tarrowing. All of the physiological
factors involved in this interaction
are not known.

Litter size was generally small at
6 weeks of age for all treatments;
however, sows fed 10% alfalfa meal
weaned significantly (P<.05) more
pigs than sows on other treatments.
Mastitis was a persistent problem in
the herd and probably reduced lit-
ter size at weaning. In addition. at
the second farrowing the sows far-
rowed in August and September,
when the temperature on several
days was above 90° F., and pig loss
was high. Weaning weights at 6
weeks were significantly  different
among alfalfa treatments and far-
rowing periods. Pigs from sows on
the 2.5% alfalfa meal ration were
heavier at weaning; however, these
sows also weaned fewer pigs per
litter. The trend in weaning weights
for the alfalfa levels was not the
same for each farrowing. A signifi-
cant (P<.01) intceraction was ob-
served between the alfalfa treat-
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ment and farrowing period. Pigs
from sows {ed the 2.5% alfalfa ration
were consistently among the heav-
ier treatment groups for the three
farrowings, while weaning weights
at the three farrowings in the other
treatment groups were variable, Av-
erage litter weight was greatest for
litters from sows fed 109 alfalfa.
Third-litter pigs were heavier at
weaning than first- and second-litter
pigs. Providing drinking water for
the pigs at this farrowing and high-
er wilk production by the older
sows may have affected weaning
weights.

Trial 2. Tables 9 and 10 show the
results of this trial. In contrast to the
results of trial 1 with respect to the
percent of sows farrowing, the per
cent of sows farrowing in trial 2 was
similar for all groups. The rations
for trials 1 and 2 were similar and
probably would not account for the
difference in performance of the
two control groups. Vitamin defic-
iency should not have been a factor
inﬂuoncing conception rate of con-
trol sows in trial 1, since the ration
contained more vitamin supplement
than in trial 2.

Eleven sows were slaughtered,
because they did not show estrus
during the breeding periods. One of
the two sows failing to farrow litters
in the alfalfa-free, 14% protein
group had an underdeveloped re-
productive tract, and the other sow
had small ovaries with 2 mm. folli-
cles. In the 2.5% alfalfa group, one
sow had cvstic follicles (15 mm. or
larger in diameter), two sows had
small white fibrous-appearing ovar-
ies, and one sow had a normal-ap-
pearing rvpmductivc tract in the









litter than those fed the lower level
of protein. The differences in litter
size due to alfalfa and protein levels
tor all altalfa treatments were not
significant. Sows fed 18 protein ra-
tions farrowed more pigs per litter,
but this difference was not signifi-
cant. Clawson et al. (1963) report-
ed that the lTevel of protein fed to
gilts appeared to have little effect
on total pigs farrowed. Clawson’s
data indicated that gilts recciving
1.2 pounds of protein daily farrow-
ed more pigs in three of four trials
than did gilts receiving only 0.3 of a
pound of protein. However, the dif-
ference was not significant. In the
trials reported herein sows fed 144
protein rations received about 0.56
of a pound of protein daily, and
those fed the 18/ protein rations re-
ceived approximately 0.72 pound.
Neither alfalfa meal nor protein
level had a significant effect on the
number of stillborn pigs.

Ncither alfalfa treatment nor pro-
tein level alone influenced average
weight of the pigs; however, there
was a significant (P<.01) interac-
tion between these factors. Birth
weight of pigs in the low-protein
groups decreased as the level of al-
talfa meal was increased. whereas
birth weights of pigs in the high-
protein groups increased as the lev-
el of alfalfa mecal increased. Sows
fed no alfalfa meal and the 147 pro-
tein rations and those fed 109 alfalfa
meal and 187 protein rations far-
rowed the heaviest pigs.

Litter size at weaning and wean-
ing weights were not affected sig-
nificantly by alfalfa or protein treat-
ments. As in trial 1 sows fed 107 al-
falfa meal rations weaned the larg-
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est litters. Also, mastitis was a
problem at farrowing, and this may
have confounded the true value of
alfalfa in regard to litter size at
weaning and weaning weights.

Data from sows slaughtered after
25 davs of pregnancy showed that
difflerences in ovulation rate or em-
brvonic death loss could not be at-
tributed to alfalfa meal. The higher
protein Tevel in the ration did not
increase significantly the ovulation
rate or the number of embrvos at 25
davs after breeding.

Trial 3. Breeding, farrowing and
lactation data arc presented in table
11. Forty-five of 48 gilts were bred
at their first breeding pvnod but
only 22 of 30 were observed in es-
trus after we aning their first litters.
This complete absence of estrus was
obscerved  in all four treatment
groups, but the pcrccnt of litters far-
rowed was 949, 734, 87%, and 81% for
the control, 104, 1()/( plus additional
nutrients, and 205 alfalfa meal
groups respectively. Teague and
Grifo (1965) in a study on gilts un-
der dryvlot conditions for successive
generations also observed a com-
plete absence of external signs of
estrual behavior in a number of
sccond- and third-generation gilts.
They reported no gross abnormality
of the reproductive tracts related to
breeding failure or to ration treat-
ment. The reproductive tracts of the
eight sows i1 the trial reported here
were similar in appearance. The ut-
erine horns were small and avascu-
lar and the ovaries were small with
several 2 mm. follicles. The absence
of new or old corpora lutea on the
ovaries indicated that the sows were
not having normal estrus cveles.






Palmer et al. (1965) found that the
uterus decreases in weight rather
rapidly after parturition and re-
mains small until after weaning.
They observed that corpora lutea of
pregnancy rapidly diminish in size
after pdrtmm()n Ovarian follicles
also decreased in size in early lacta-
tion but gradually increased in size
in late lactation and after weaning.
Therefore, the small tracts and fol-
licles in these sows were probably
normal in appearance for lactation
but some condition may have influ-
enced hormone balance resulting in
diminished follicular development.

Sows fed the 104 alfalfa meal ra-
tions farrowed nearly one more live
pig than the control sows in the first
and second litters although the dif-
ferences were not statistically signi-
ficant. Sows fed the 209 alfalfa incal
rations had large litters in their first
gestation, but small litters in their
sccond gestation. The number of
stillborn pigs farrowed was rather
variable between treatments and
between gestations within a treat-
ment, but no one treatment group
of sows farrowed significantly more
stillborn pigs than any other group.

Pigs in the 204 alfalfa treatment
group were on the average signifi-
cantly (P<.01) heavier at birth and
weaning than pigs in the other three
treatment groups. This group of
sows farrowed fewer pigs in the sec-
ond gestation and one might expect
heavier weights because of fewer
numbers.

Sows fed the 10% alfalfa meal ra-
tion and supplemental protein,
minerals and vitamins weaned sig-
nificantly  (P<.01) larger litters
than the other three treatment
groups. Larger litters at weaning
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appeared to be the only important
a(l\'antuge to l)r()\'iding more pro-
tein, minerals and vitamins in the
ration.

The number of corpora lutea
and 25-dav embrvos found when a
small number of gilts were slaugh-
tered after 25 davs pregnancy ap-
pears to be greater for the alfalfa
groups in the table; however, an
evaluation cannot be made with
only two control animals pregnant
and providing data.

Trial 4. An attempt was made in
this trial to have more animals per
treatment in order to make a bet-
ter evaluation of the treatments.
Although there were 16 sows as-
signed to cach treatment group
and cach was to farrow two litters,
the control sows farrowed only 17
of a possible 30 litters (57%) and
sows fed 107 alfalfa meal in their ra-
tion farrowed 23 of a possible 32
(729¢) litters (table 12). All of the
alalfa-fed sows and all except two
of the control sows farrowed
their first litters. A large number
of sows, 11 control sows and ninc
alfalfa-fed sows, would not breed
after their first litter of pigs was
weaned. Two roprodllttne tracts
from control sows were normal,
one had cystic follicles and cight
tracts had 'small. avascular nterine
horns and small inactive ovaries.
Three alfalfa-fed sows had normal
appearing tracts, but six sows had
small, avascular uterine horns and
inactive ovaries. This was the same
condition that occurred in the pre-
vious trial, however, the percent of
the control sows farrowing litters
was much lower in this trial.

Data on litter size at birth and
weaning, pig weight at birth and









alfalfa meal were compared. A
fourth group of sows was fed the 10%
alfalfa meal ration fortified with ad-
ditional protein, minerals and vita-
mins. In trial 4, a level of 107 alfalfa
meal was compared with an alfalfa-
free ration.

A higher percent of sows fed the
alfalfa-free or 2.57 alfalfa meal ra-
tions failed to farrow litters than
sows fed 5% or 104 alfalfa meal in
trial 1. Sows fed 10% alfalfa meal
weaned significantly more pigs than
those on the other three levels of al-
fulfa meal. Individual pigs in the
2.5% alfalfa group were heavier at
weaning, but average litter weight
was greatest for sows fed 104 alfalfa.

In trial 2 alfalfa meal and protein
level did not affect significantly the
number of sows farrowing, number
of stillborn pigs, birth weight of the
pigs or litter size and pig weight at
weaning. Litter size at birth was
improved by the higher level of pro-
tein in the alfalfa-free ration.

There were no signficant differ-
ences in litter size at birth or the
number of stillborn pigs per litter in
trial 3. Sows fed the 20% alfalfa meal

ration had significantly heavier pigs
at birth and at weaning than sows in
the other treatment groups. Litter
size was significantly larger at wean-
ing in the group fed the 104 alfalfa
meal ration which was more highly
fortified with protein, minerals and
vitamins.

In trial 4, there were no significant
differences in litter size at birth or
weaning, pig weights at birth or
weaning or the number of stillborn
pigs between the two treatment
groups.

Conception rate was low among
second litter sows in trials 3 and 4.
Most of these sows did not have an
estrus period after farrowing their
first litters and their reproductive
tracts appeared small and inactive.

A summaryv of combined data for
sows fed the alfalfa-free rations and
sows fed 10% alfalfa in their rations
showed there was no statistical dif-
ference in the reproductive per-
formance of the sows on these two
treatments. However, sows fed 10%
alfalfa had a slightly higher concep-
tion rate, more live pigs tarrowed
and more pigs weaned than those
fed the alfalfa-free ration.
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