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Summary 
Data from 116 females previously fed a 

corn-soybean basal diet with 0 or 220 gig 
supplemental  biot in/kg during growth and 
development were used to study the influence 
of  0 (NB) or 440 (SB) /ag of supplementa ! 
biot in/kg to corn-(C) or wheat- (W) based diets 
for gilts and sows housed in total  confinement. 
Reproductive performance through four pari- 
ties (total  of  245 litters) and various sow and 
pig biochemical criteria were evaluated. Females 
fed W diets were older (P<.07) at first estrus, 
farrowed litters that  were lighter weight (P<.01) 
at birth and that  contained fewer (P<.05) total  
and live pigs compared with females fed C diets. 
Biotin supplementat ion did not significantly 
influence (P>.10) farrowing and lactat ion 
performance; however, after the first parity, 
total  and live pigs/lit ter at farrowing tended to 
be larger for SB females. Conception rate at 
first estrus postpar tum was increased (P<.07) 
by  9% and the average weaning to estrus 
interval was reduced (P<.05) from 14.5 to 10.2 
d with SB. Biotin supplementat ion increased 
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(P<.001) the biotin content  of sow plasma, 
milk and liver, while sow liver pyruvate carbox- 
ylase activity was not  altered (P>.10). Pigs 
farrowed by SB females had three- and fivefold 
higher (P<.001) levels of  plasma biotin at birth 
and 14 d of  age, respectively; however, liver 
biotin levels at birth were not  different (P>.10) 
for pigs from NB and SB females. The response 
to biotin supplementat ion was similar for C- 
and W-based diets. The improvements in 
conception rate and weaning to first estrus and 
the trend for larger litters after the first pari ty 
suggest that  biotin supplementat ion of diets for 
gilts and sows housed in total  confinement may 
contr ibute to an improvement in reproductive 
performance. 
(Key Words: Sows, Biotin,  Reproduction,  
Plasma Biotin, Milk Biotin, Grain.) 

Introduction 

Interest  concerning the role of biotin in 
swine nutri t ion was rekindled in the mid-1970's 
with the observation from field trials that 
biotin supplementat ion resulted in an improve- 
ment  in reproductive performance (Cunha, 
1971). During the last 7 yr, numerous reports 
have suggested a beneficial effect of supple- 
mental  biotin on li t ter size, conception rate and 
the weaning to first estrus interval in sows 
(Brooks et al., 1977; Halama, 1979; Brooks and 
Simmins, 1981; Penny et al., 1981; Brooks, 
1982); however, other  reports (Easter et al., 
1979; Grandhi and Strain, 1980; Hamilton et 
al., 1982) failed to show an improvement from 
supplemental  biot in levels. The supplemental 
levels reported ranged from 100 to 2 ,000/ lg/kg 
diet and included basal diets containing varying 
feedstuffs. 
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The biotin present in feedstuffs is not totally 
available to nonruminants (Wagstaff et al., 
1961; Scott, 1968; Anderson and Warnick, 
1970). Using chick growth assays, higher biotin 
bioavailability values have been reported for 
corn compared with milo, barley, sorghum, oats 
and wheat, with wheat having the lowest value 
(Frigg, 1976; Anderson et al., 1978; Baker, 
1978). 

The effects of biotin supplementation on 
swine body stores, placental biotin transfer and 
milk biotin levels are not known. An under- 
standing of  their relationship to swine repro- 
ductive performance could be useful in ascer- 
taining the need for biotin in sow diets. 

The objective of this research was to study 
the influence of biotin supplementation to 
corn- and wheat-based diets on reproductive 
performance and various biochemical criteria in 
gilts and sows housed in total confinement for 
four parities. 

Materials and Methods 

Gilts previously fed the corn diets from the 
three growing-finishing trials (groups in sow 
study) reported by Bryant et al. (1985) were 
utilized in this study. After completion of the 
growing-finishing trials, 116 crossbred gilts (36, 
40 and 40 gilts from a total of  80, 80 and 80 
gilts in trials 1, 2 and 3, respectively) weighing 
approximately 100 kg were selected based on 
routine (e.g., underlines, growth rate, soundness, 
et cetera) gilt selection criteria for the repro- 
ductive study. Gilts from within each of  the 
previous biotin levels were randomly assigned 
(based on weight and ancestory) to either a 
corn-soybean meal (C) or a wheat-soybean meal 
(W) diet as outlined below. Supplemental biotin 
(SB) was added at a level of  440/ag/kg diet to 
both C and W diets. 

Unsupplemented gilts (C) 
A 

gilts / ~  29 gilts 29 

C W 

Supplemented gilts (C+SB) 

29 gilts / ~  29 gilts 

C+SB W+SB 

Diet composition and analyses are presented 
in table 1. The four diets were initially formu- 
lated to be isonitrogenous and isocaloric; 
however, chemical analysis indicated the W 

diets were higher in crude protein (2.2% units) 
than were the C diets. Each gilt received 2.3 kg 
of feed daily from selection (100 kg) to 21 d 
after the initial breeding period. Through the 
remaining part o f  the first gestation period, 1.8 
kg were fed daily. During all subsequent breed- 
ing and gestation periods, 1.8 kg were fed from 
March 1 until November 30 and 2.3 kg were fed 
from December 1 until February 28 of each 
year. During lactation, 10% ground (9.5 mm 
screen) oats were added to each diet. After 
farrowing, feed intake was increased gradually 
to a maximum daily intake of 1.36 kg plus .45 
kg for each pig being nursed at 7 d post- 
farrowing. 

During breeding and gestation, females (gilts 
and sows) were housed in total confinement 
facilities containing partially slatted concrete 
and solid concrete floors. On d 109 + 1 of 
gestation, females were washed, disinfected and 
randomly assigned to partially slatted farrowing 
crates that were cleaned and disinfected before 
each farrowing. 

After selection and assignment to dietary 
treatments at approximately 100 kg (180 d of  
age), all gilts were checked for estrus once daily 
using intact boars. Gilts were not  bred until 
they had exhibited at least one normal estrous 
cycle (18 to 22 d). During specified breeding 
periods, estrous checks were conducted twice 
daily at approximately 12-h intervals. Females 
were bred 12, 24 and 36 h after initial detec- 
tion of estrus by artificial insemination. Semen 
from boars was collected daily and fresh semen 
was used for at least one of the three breedings. 

All females were weighed at d 109 + 1 of  
gestation and at weaning during each parity, 
and sow weight loss was calculated. At 12 + 4 h 
of  age, pigs were weighed. The total number of  
pigs/litter was determined from the number of 
live, stillborn and mummified fetuses at parturi- 
tion. At 21 d post-farrowing, number of pigs/ 
litter, pig body weight, total litter weight and 
survival rate of  pigs born alive were determined 
for each litter. 

Plasma was recovered from blood samples 
(20 ml) taken via anterior vena cava puncture in 
each female at selection, at d 109 -+ 1 of  gesta- 
tion and at weaning during each parity. From 
the last 30 litters farrowed, plasma samples 
were obtained from two male and two female 
pigs selected at random. Samples were taken via 
vena cava puncture before nursing and at 14 d 
of age. Replacement pigs were selected at 
random for those pigs dying before d 14 of age. 
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Item Corn 

Diet 

Wheat 

Ingredient, T 
Yellow corn (IFN 4-02-931) 
Soft winter wheat (IFN 4-05-284) 
Soybean meal (IFN 5-04-604) 
Limestone (IFN 6-02-532) 
Defluorinated phosphate (IFN 6-01-780) 
Salt (IFN 6-14-013) 
Trace mineral premix b 
Vitamin-selenium premix c 
Total 

8 1 . 5 6  
84.53 

15.51 12.61 
.68 .75 

1.50 1.36 
.40 .40 
.10 .10 
.25 .25 

100.00 100.00 

Chemical analysis (as-fed basis) 
Crude protein, % 14.0 16.2 
Calcium, % .92 .87 
Phosphorus, % (total) .58 .63 
Gross energy, kcal/kg 3,880 3,844 
Biotin, ~g/kg d 105 131 

aBiotin premix (220 mg/kg) added to obtain a supplemental level of 440 ~g biotin/kg diet. 

bcontained: 20% Zn, 10% Fe, 5.5% Mn, 1.1% Cu and .15% I. 

CSupplied (per kilogram of premix): 1.76 g riboflavin, 8.8 g pantothenic acid, 8.8 g niacin, 8.8 mg vitamin 
B12 , 176 g choline chloride, 176,000 IU vitamin A, 176,000 IU vitamin D3,4,400 IU vitamin E, 440 mg mena- 
dione dimethylprimidinol bisulflte (MPB) and 40 mg Se. 

dDetermined by microbiological assay. Corn + biotin and wheat + biotin diets contained 470 and 490 ~g 
total biotin/kg diet, respectively. 

The four pig samples were composited by litters 
(1-ml aliquot/pig) within sampling times and 
assayed for plasma biotin (PB) concentration. 
During parities 3 and 4, one pig was killed 
immediately after birth from each of 41 litters 
and the liver removed and frozen at - 2 0  C until  
assayed for biotin content. Fifty-three sows 
(parities 3 and 4) were given 3 ml oxytocin 
intramuscularly (d 14 of lactation) and a milk 
sample obtained by manual expression of alI 
milk from one side of the udder. Biotin deter- 
minations were made on milk samples after the 
fat was removed by centrifugation (10,000 
x g) for 15 min under refrigeration. Five to 
seven days after weaning at parity 4, sows were 
slaughtered and liver samples obtained for 
determination of biotin and pyruvate carboxy- 
lase activity. Pyruvate carboxylase activity was 
determined on fresh liver tissue according to 
the procedure of Deodhar and Mistry (1969) 
and activity was expressed as nmol 14CO2 con- 
vetted.rain -1 "mg protein -1 . Protein concentra- 
tions were determined on homogenized liver 
samples by the procedure of Lowry et al. 
(1951). Liver samples were lyophilized and 

ground (Wiley mill, .5-mm screen) before 
biotin assays. All biotin determinations were 
performed using the microbiological procedure 
outlined by Bryant et al. (1984). 

Females were removed from the experiment 
if they (1) failed to conceive after two succes- 
sive breeding periods, (2) failed to express 
estrus by 400 d of age, (3) failed to return to 
estrus within 60 d after weaning, (4) encoun- 
tered farrowing problems (i.e., small birth 
canal, prolapsed uterus, et cetera) that would 
significantly affect the sow's performance 
during the next parity and that were believed 
unrelated to dietary treatments and(or) (5) 
developed unsoundness that prevented them 
from rising and walking to obtain food and 
water. The number  of females removed from 
the study is summarized in table 2. 

Statistical Analysis. Conception rate and 
biochemical criteria were analyzed as a 3 x 2 x 
2 factorial using analysis of variance procedures. 
Animal group (trial from growing-finishing 
studies), level of biotin and. type of grain were 
fixed main effects. Breeding period means were 
the experimental unit  for conception rate, 
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while f e m a l e s a n d ( o r )  pigs were the experi- 
mental  unit for the biochemical data. Repro- 
ductive data were analyzed as a split-plot design 
with Harvey's (1977) mixed-model least-squares 
analysis procedure. Fixed main plot  effects 
included biotin, grain, group (trial from growing- 
finishing studies) and all possible two-way 
interactions. A preliminary analysis indicated 
no three-or fourway interactions (P<.50) of 
biotin, grain, group or pari ty;  therefore, all 
three- and fourway interactions were omit ted 
from the model. The mean square for random 
effects of  female within biotin, grain and group 
was used to test fixed main plot effects. Fixed 
sub-plot effects of pari ty and all twoway 
interactions of  par i ty  with biotin, grain and 
group were tested with the residual error mean 
square. The pari ty effect was also part i t ioned 
into linear, quadratic and cubic orthogonal 
components.  

R esults 

Only 40 females (34.5%) of  the 116 gilts 
that  started the study completed four parities 
(table 2). Eight gilts failed to complete four 
parities before the study was terminated; 

however, if the s tudy had been continued, a 
por t ion of  these eight gilts would certainly have 
reached four parities. Anestrous behavior was 
high, with 27 females (23.3%) culled for this 
reason. Eight of  these 27 anestrous females 
failed to reach puberty,  while the remaining 19 
became anestrus after puber ty  (four) or wean- 
ing (15). Examination of  the ovaries from 23 
females culled for anestrus and so classified 
revealed small ovaries containing no follicles > 
3 mm, no corpora hemorrhagica and no corpora 
lutea. Ovaries from four females contained 
corpora lutea and corpora albicantia, indicating 
cyclic activity but  lack of estrous expression 
(silent heat). Anestrous activity was evenly 
distr ibuted across die tary treatments.  Seventeen 
females (14.7%) were culled for failure to 
conceive after two successive breeding periods, 
with 12 and 5 females coming from NB and SB 
diets, respectively. Twelve females (five from 
NB and seven from SB) were culled for unsound- 
ness. 

There was a biotin x pari ty interaction 
(P<.03) for sow weight loss from d 109 -+ 1 of 
gestation to 21 d post-farrowing. During pari ty 
1, SB sows lost less weight than did NB sows; 
however, during pari ty 4, NB sows lost more 

TABLE 2. NUMBER OF FEMALES REMOVED FROM THE EXPERIMENT BY REASON 

Supplemental biotin, jag/kg 

Reason 0 440 

Completed four parities 18 22 

Anestrus 
Never cycled a 4 4 
Postpuberty b 1 3 
Postpartum c 9 6 

Failure to conceive 12 5 

Unsoundness d 5 7 

Died 3 1 

Rectal prolapse 2 1 

Farrowing problems 1 1 

Failed to complete four parities 
before termination of study 4 4 

Miscellaneous ~ _~2 

Total 60 56 

aDefined as failure to express estrus before 400 d of age. 

bDefined as failure to continue to exhibit estrous cycles after puberty. 

CDefined as failure to return to estrus with 40 d postweaning. 

dDefined as unable to rise, walk and obtain food and water. 
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weight.  Weight loss during parities 2 and 3 was 
similar for NB and S B  sows. There  were no 
o ther  twoway  interact ions  of  biot in ,  grain, 
group or pari ty;  therefore ,  the data  were 
summarized by main effects  of  biot in  and type  
o f  grain. 

Breeding Performance. Age at first estrus 
was greater  (P<.07)  for  W-fed gilts compared  
wi th  C-fed gilts ( table 3). The  b io t in  • grain 
in terac t ion  was significant, wi th  C + SB gilts 
exhibi t ing estrus at the youngest  age (260 d) 
and W § SB gilts exhibi t ing estrus at the oldest  
age (284 d). The mean  age at first expressed 
estrus (puberty)  was 272 d. These results are 

much  higher than  those  repor ted  by  Mavrogenis 
and Rob i son  (1976);  however ,  the  incidence o f  
gilts with delayed puber ty  has been repor ted  to 
range f rom 10 to 50% under  mode rn  produc-  
t ion  systems (Christenson and Ford,  1979;  
Rampacek  e t  al., 1981).  Group effect  was 
significant  (P<.001) ,  wi th  gilts in group 3 
averaging 358 d to puber ty  as compared  wi th  
231 and 236 d for group 1 and 2, respectively.  
There  were no b io t in  x group and grain x 
group interact ions  (P>.10) ;  therefore ,  the  data  
for  group 3 was included in the  analysis. Some  
undiagnosed condi t ion  is bel ieved responsible 
for  this dramat ic  ef fec t  on group 3 and based 

TABLE 3. LEAST-SQUARES MEANS FOR THE REPRODUCTIVE PERFORMANCE OF GILTS 
AND SOWS FED TWO LEVELS OF BIOTIN AND TWO TYPES OF GRAIN 

Item 

Grain Supplemental biotin, gg/kg 

Corn Wheat 0 440 SE a 

No. of litters 119 126 

Breeding performance 
Age first estrus, d be 269 281 
Conception rate, %de 80.2 79.4 
Weaning to estrus interval, 

dfg 13.0 11.7 

Farrowing performance 
Total pigs born/litterg hi 11.8 10.6 
Live pigs born/litterg hi 10.7 9.7 
Pig birth wt, kg 1.38 1.31 
Total litter birth wt, kggJ 14.7 12.7 

Lactation performance to 21 d 
No. of pigs/litter 8.9 8.5 
Pig body wt, kg 5.14 5.09 
Total litter wt, kg 45.4 42.6 
Pig survival rate, %gk 83.8 88.8 
Sow wt loss, gil 26.5 24.1 
Daily feed intake/sow, kgg lm 4.2 4.1 

118 127 

278 272 3.2 
75.3 83.9 2.4 

14.5 10.2 1.1 

11.1 11.3 .24 
10.1 10.4 .22 

1.35 1.34 .02 
13.5 13.9 .33 

8.5 8.9 .20 
5.10 5.12 .07 

42.9 45.1 .96 
85.6 87.0 1.3 
26.3 24.3 1.0 

4.2 4.2 .05 

astandard error of the treatment mean. 

bGrain effect (P<.07). 

CBiotin • grain effect (P<.05). 

dNo. of females pregnant - no. of females mated • 100. 

eBiotin effect (P<.07). 

fBiotin effect (P<.05). 

gLinear parity effect (P<.01). 

hGrain effect (P<.05). 

iBiotin • parity interaction (P<.10). 

JGrain effect (P<.01). 

kNo. of pigs alive at 21 d - no. of pigs born alive • 100. 

IFrom d 109 + 1 of gestation to 21 d post-farrowing. 

mMaximum daily feed intake was 1.36 kg plus .45 kg/pig nursing. 
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on the symptoms, a viral infection is hypothe- 
sized. Simmins and Brooks (1983) reported no 
effect of biotin supplementation on age at 
onset of  puberty. 

Average days to estrus after weaning de- 
creased linearly (P<.01) from parity 1 to parity 
3. No data were obtained after weaning at 
parity 4. The weaning to estrus interval was 
extremely variable (range, 5 to 60 d). Of 19 
anestrous females, 12 became anestrus after 
weaning. The number of  anestrous sows was 
high. However, a recent survey indicated 
that the incidence of  postweaning estrus in 
sows varied from 4 to 40% among herds (Crabo, 
1982). Only the data from females returning to 
estrus within 40 d after weaning were used to 
test for differences. The weaning to estrous 
interval was shorter (P<.05) in females that 
received SB diets (10.2 d) compared with 
females that received NB diets (14.5 d). How- 
ever, the percentage of gilts returning to estrus 
within 7 d was similar (49 vs 45%) for NB and 
SB females, respectively. More SB females (32 
vs 12%) returned to estrus from 7 to 14 d 
compared with NB females, with this difference 
primarily responsible for the overall biotin 
effect. Brooks et al. (1977), Halama (1979) and 
Simmins and Brooks (1983) have also reported 
a" reduction in the weaning to rebreeding 
interval with supplemental biotin. To the 
contrary, Penny et al. (1981) and Grandhi and 
Strain (1980) noted no response in the weaning 
to estrous interval with biotin supplementation. 

Initially, conception rates were low (73.3 
and 70% for parities 1 and 2, respectively) but 
increased during parities 3 and 4 (82 and 91%, 
respectively). Females consuming SB diets had 
a 9% higher (P<.05) conception rate compared 
with NB females. Halama (1979) also reported 
a 9% improvement in conception rate when 
biotin was supplemented to diets of  sows 
showing visual signs of  hair loss and foot 
lesions. Grandhi and Strain (1980) failed to 
obtain a response in conception rate with biotin 
supplementation. 

Farrowing Performance. Females consuming 
C diets farrowed a greater (P<.03) number of  
total pigs/litter and a greater (P<.05) number 
of live pigs/litter (table 3) compared with 
females receiving the W diets. The average litter 
birth weight was 2 kg greater (P<.01) for C 
females as compared with W females. The 
reason for this reduction in farrowing perform- 
ance when W diets were fed is unknown. Wheat 
diets were isocaloric with C diets and contained 

2% units higher crude protein; therefore, a lack 
of dietary crude protein or energy may be 
eliminated as factors. Dietary amino acid 
analysis also indicated adequate levels for both 
types of grain. 

Based on the combined data for four parities, 
biotin supplementation did not improve (P>. 10) 
any of  the farrowing responses that were tested. 
However, there was a biotin • parity inter- 
action for average number of  total pigs/litter 
(P<.08) and average number of  live pigs/litter 
(P<.10). Females consuming SB diets farrowed 
fewer total .pigs (1.5 pigs) and live pigs (1.2 
pigs) per litter during the first parity compared 
with NB females (figure 1). At parity 2, the 
response for total pigs/litter was similar for NB 
and SB females, but number of live pigs/litter 
was .7 pigs higher for SB females compared 
with NB females. During parities 3 and 4 the 
improvements in litter size for SB females were 
almost identical, with increases of  1.0 and .8 
pigs/litter for average number of pigs and 
average number of live pigs, respectively. 
Studies from Europe and Mexico, which used 
basal diets of varying composition, have report- 
ed improvements in litter size ranging from 4 to 
14% (Brooks et al., 1977; Halama, 1979; Michel 
and Mastchi, 1981; Penny et al., 1981; Simmins 
and Brooks, 1983). Three of  these studies 
(Brooks et al., 1977; Penny et al., 1981; Sim- 
mins and Brooks, 1983) also noted a greater 
response in litter size for sows compared with 
gilts. No improvements in farrowing perfor- 
mance for supplemental biotin have been 
reported for females consuming corn-soybean 
meal diets (Easter et al., 1979; Hamilton et al., 
1982) and barley-wheat-soybean meal diets 
(Grandhi and Strain, 1980). 

Lactation Performance. Lactation perform- 
ance was not significant (P>.10) for level of  
biotin or type of  grain fed (table 3). All re- 
sponses favored the females fed SB diets, 
compared with the NB diets, with the com- 
bined lactation responses resulting in SB 
females having 2.2 kg heavier litters at 21 d of 
lactation. Other reports on the lactation per- 
formance of  sows consuming diets containing 
supplemental biotin have reported slight to no 
response (Brooks et al., 1977; Easter et al., 
1979; Hamilton et al., 1982; Simmins and 
Brooks, 1983). 

The significant advantages in litter size and 
litter weight obtained at farrowing for females 
fed C diets were not present (P>.10) at 21 d of 
lactation. But all responses at 21 d of  lactation, 
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Figure 1. Biotin X parity interaction for total 
number of pigs and live pigs per litter. 

except pig survival rate, favored the females 
fed C diets compared with W-fed females. 

Biochemical Criteria. Other than a reduction 
(P<.06) in baby pig PB at 14 d of age for 
W-based diets, the type of grain fed did not 
influence (P>.IO) sow and pig biotin body 
stores or sow hepatic pyruvate carboxylase 
activity (table 4). Biotin supplementation 
elevated (P<.001) sow and pig PB levels and 
biotin content of  sow milk and liver. Pig liver 
biotin content (at birth) and sow hepatic 
pyruvate carboxylase activity were not influ- 
enced (P>.10) by level of  biotin. The initial PB 
levels shown in table 4 reflect the elevation in 
PB from biotin supplementation during the 
growing-finishing period (Bryant et al., 1985). 
Plasma biotin remained higher (P<.001) at d 
109 of gestation and at weaning during each 
parity for females consuming SB diets. Plasma 
biotin levels were lower (P<.05) at d 109 of  
gestation compared with PB levels at weaning. 

This higher PB at weaning may reflect the 
elevated daily feed intake during lactation. 
Simmins and Brooks (1983) also reported 
elevated plasma biotin levels for biotin supple- 
mented sows, but prefarrowing and weaning 
levels were similar. 

Females consuming SB diets had a threefold 
increase in milk biotin concentration and the 
magnitude of  the difference between NB and 
SB females was similar to the difference ob- 
served for PB. A positive correlation (P<.05) 
was observed between sow milk biotin level and 
pig PB, with elevations in milk biotin resulting 
in higher pig PB at 14 d of  age (.65). Pig liver 
biotin content was positively correlated (P<.01) 
with sow pyruvate carboxylase activity (.72). 
Plasma biotin was extremely high in newborn 
pigs, but there was a seven- and fourfold 
decrease in PB at 14 d of  age for pigs from NB 
and SB females, respectively. Sow PB at wean- 
ing was negatively correlated (P<.01) with pig 
PB at birth (- .71) .  

Discussion 

The results of  this study indicate that sow 
plasma, milk and liver stores and pig plasma 
concentrations of biotin can be increased by 
supplementing breeding herd diets with biotin 
at 440 gtg/kg diet. The porcine placenta seems 
capable of  transporting large quantities of 
biotin to the fetus as evidenced by higher levels 
in the fetal plasma at birth in pigs from the SB 
females. Kaminetzky et at. (1974) observed 
much higher biotin blood levels in human 
neonates at birth compared with maternal 
biotin blood levels and hypothesized that the 
placental transfer mechanism accumulates bio- 
tin in fetal circulation against a concentration 
gradient. 

The suggested NRC (1979) biotin require- 
ment for grits and sows is 100 /~g/kg diet. 
Although not conclusive, results from the 
present study suggest that this level may be 
insufficient for optimal reproductive perform- 
ance in breeding swine housed in total confine- 
ment. The mechanism by which biotin might 
increase conception rate and reduce the weaning 
to estrus interval is unclear. Penny et al. (1981) 
suggested an important role for biotin in 
numerous enzyme reactions that are ultimately 
involved in energy production and utilization, 
This role may be a factor in improvement of  
litter size for second through fourth parity sows 
supplemented with biotin. This hypothesis may 
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also be involved in the  c o n c e p t i o n  rate and 
pos tweaning  improvemen t s  observed in this 
s tudy.  The presen t  s tudy  is the  f i rs t  sow repor t  
on  b io t in  s u p p l e men ta t i on  tha t  presents  the  
c o m b i n e d  reproduc t ive  responses  of  c o n c e p t i o n  
rate, far rowing- lacta t ion pe r fo rmance  and the  
weaning to estrus interval. The results  po in t  to  
an i m p r o v e m e n t  in all three  phases  of  reproduc-  
t ion f rom b io t in  supp l emen ta t i on  and suggest 
the  need for  fu r ther  s tudy  o f  b io t in ' s  role in 

swine rep roduc t ion .  
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