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INTRODUCTION 
Investigation of sow productivity has identified litter size to have a large effect on swine 
production efficiency (Tess et al., 1983). The component traits of litter size are ovulation rate, 
fertilization rate, early embryonic survival and uterine capacity. A method for estimating 
uterine capacity in swine is litter size of unilaterally hysterectomized-ovariectomized (UHO) 
females (Christenson et al., 1987). Eleven generations of selection for ovulation rate or uterine 
capacity have increased (P < 0.01) ovulation rate 3.2 corpora lutea (CL) or uterine capacity 1.1 
pigs per uterine horn (Leymaster and Christenson, 2000). The objective was to determine 
correlated responses in gravid uterine, farrowing and weaning traits in gilts selected for 
ovulation rate (OR) or uterine capacity (UC) under crowded (UHO) and normal (intact) uterine 
conditions. 
 
MATERIAL AND METHODS 
Animals. Four-breed composite gilts (Yorkshire x Landrace x Chester White x Large White) 
were assigned to a selection experiment (Leymaster and Christenson, 2000). During the 
selection phase, a replicate of each OR, UC, and control (CO) line was established in two 
seasons (March and September). CO boars and gilts were unselected. OR boars and gilts were 
selected from dams with the greatest number of CL at the estrus of conception. UC boars and 
gilts were selected from dams with the greatest number of fully formed pigs at birth following 
UHO. The selection phase spanned 11 generations. Then, to remove accumulated inbreeding 
effects prior to evaluation of responses, generation 11 gilts (March) were mated to generation 
10 boars (September) and generation 11 gilts (September) were mated to generation 11 boars 
(March) of their respective lines. 
 
Experiment. One hundred six gilts of each line were randomly assigned to either UHO or 
intact groups in each of two seasons (March and September) of 1999 and 2000 (figure 1). Gilts 
were UHO at 160 days of age, mated within line, and slaughtered at 105 days of gestation. At 
slaughter, the remaining gravid uterine horn and ovary were recovered and weighed. The broad 
ligament was trimmed from the uterine horn. The ovary was dissected and number of CL 
recorded. Each fetus was exteriorized, and classified as alive or dead. A blood sample was 
taken from each live fetus and fetal sex and weight were recorded. The placenta from each 
fetus was removed from the uterine horn and weighed. Intact gilts were mated within line, 
laparoscoped at 40 days of gestation to determine number of CL, and were allowed to farrow. 
At farrowing, normal husbandry procedures were used and pigs were weaned at 18 days of age. 
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 DISCUSSION 
uterine conditions (table 1), increased ovulation rate of OR gilts did not 

capacity (number of live fetuses) at 105 days of gestation (OR vs. CO ; 6.3 vs. 
prenatal mortality (n = ovulation rate minus live pigs) was increased (P < 0.01) 
mpared to CO gilts (n = 10.8 vs. 7.5). However in UC gilts, uterine capacity 
etuses) was increased (P < 0.01) at 105 days of gestation (UC vs. CO ; 7.9 vs. 
prenatal mortality was lower (P < 0.01) in UC than in CO gilts (n = 6.1 vs. 
enhanced fetal survival is evident in the lower (P < 0.05) number of mummies 
 days of gestation in UC versus CO versus OR gilts (0.8 vs. 1.3 vs. 1.6 
tively). 

orn weight was greater (P < 0.01) in UC, intermediate in CO and lower in OR 
t is primarily influenced by number of fetuses and associated tissues of 
econdarily influenced by empty uterine horn weight for CO, OR and UC gilts 
.03, and 2.0"0.04 kg, respectively). Average fetal weight tended to be less for 
CO and UC gilts. This result may be a reflection of the more severe crowding 
OR embryos and(or) fetuses as suggested by lighter placental weights in the 
nd UC gilts. 
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Table 1. Correlated responses in reproductive traits for three lines of UHO gilts 
 
  Line 
Item  CO  OR  UC 
No. of gilts  148  153  121 
No. of CL  14.3 " 0.2A  17.1 " 0.2B  14.0 " 0.3A 

Uterine capacity  6.8 " 0.2A  6.3 " 0.2A  7.9 " 0.2B 

Prenatal mortality (no.)  7.5 " 0.3A  10.8 " 0.3B  6.1 " 0.3C 

No. of mummies  1.3 " 0.1D  1.6 " 0.1E  0.8 " 0.1F 

Gravid uterine horn wt. (kg)  10.4 " 0.2A  9.3 " 0.2B  12.0 " 0.3C 

Average fetal wt. (g)  799 " 12  767 " 12  798 " 14 
Average placental wt. (g)  195 " 4D  174 " 4E  189 " 5D 

Total litter fetal wt. (kg)  5.3 " 0.1A  4.8 " 0.1B  6.2 " 0.1C 

Total litter placental wt. (kg)  1.29 " 0.03A  1.07 " 0.03B  1.47 " 0.04C 
A, B, C Means " SEM with different superscripts differ (P < 0.01). 
D, E, F Means " SEM with different superscripts differ (P < 0.05). 
 
That crowding was more severe in OR gilts is supported by the previously discussed increase 
in prenatal mortality in the OR gilts. Average fetal and placental weights did not differ for CO 
and UC gilts, despite UC averaging 1.1 more fetuses at 105 days of gestation. Total litter fetal 
and placental weights were greater (P < 0.01) in UC gilts, due to increased number of live 
fetuses, intermediate in CO, and lower in OR gilts. 
 
Correlated responses in farrowing and weaning traits of intact females from all three lines are 
presented in table 2. In intact gilts, increased ovulation rate or uterine capacity resulted in a 
nonsignificant improvement of total number of pigs or live pigs at birth. Number of mummies 
and prenatal mortality were greater in OR than CO or UC gilts, supporting previous 
observations that increasing ovulation rate by direct selection or superovulation has minimal 
effects on litter size at farrowing (Longenecker and Day, 1968 ; Cunningham et al., 1979 ; 
Johnson et al., 1984). In addition, because ovulation rate was insufficient in UC gilts, litter size 
in the UC line did not increase significantly. Thus, simultaneous selection emphasis to increase 
both ovulation rate and uterine capacity are necessary to increase litter size. Mean birth weights 
were lower in OR than in CO and UC gilts, probably as a result of greater competition in the 
uterus of OR gilts. However, mean litter birth weights were similar in all three selected lines of 
gilts. Number of pigs weaned and litter weaning weight were similar in all three lines of gilts. 
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Table 2. Correlated responses in farrowing and weaning traits for three lines of intact 
gilts 
 
   Line 
Item  CO  OR  UC 
No. of gilts  158  141  125 
No. of CL  14.7 " 0.2A  18.0 " 0.2B  14.9 " 0.3A 

Litter Size       
 Total  10.5 " 0.2  10.8 " 0.2  11.0 " 0.3 
 Live  9.9 " 0.2  10.1 " 0.2  10.1 " 0.3 
 Mummies  .26 " 0.06C  .49 " 0.07D  .22 " 0.07C 

Prenatal mortality (no.)  4.3 " 0.3A  7.2 " 0.3B  3.9 " 0.3A 

Mean birth wt. (kg)  1.33 " 0.02A  1.24 " 0.02B  1.31 " 0.02A 

Mean litter birth wt. (kg)  13.6 " 0.3  13.1 " 0.3  14.0 " 0.3 
No. of pigs weaned  8.7 " 0.2  8.5 " 0.2  8.7 " 0.2 
Litter weaning wt. (kg)  40 " 1.0  39 " 1.0  40 " 1.1 
A, B Means " SEM with different superscripts differ (P < 0.01). 
C, D Means " SEM with different superscripts differ (P < 0.05). 
 
CONCLUSIONS 
Fetal survival was increased significantly in the line selected for uterine capacity. Total number 
of pigs and number of live pigs at farrowing were nonsignificantly improved by single trait 
selection for either ovulation rate or uterine capacity. Results indicate that ovulation rate and 
uterine capacity are genetically independent. Therefore, simultaneous emphasis on both 
ovulation rate and uterine capacity are necessary to produce substantial increases in litter size.   
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