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South Dakota State University 
Brookings , South Dakota 

Department of Animal S cience 
Agricultural E xperiment Station A.  s .  Series 6 7- 3 8  

RE LATIONSHIP O F  S OME SEMEN CHARACTERISTICS OF THE BOAR 
TO FE CUNDITY OF THE SOW 

w. L. Singleton and D. R. She lby 

As the price- cos t squeeze be comes more critical to the pork producer , 
every factor which affe ct s  net profit must be critically weighed .  The profit 
making p otent ial of a swine herd increases direct ly with an increase in the 
number of live offspring produce d per sow. The production of large litters is 
dependent on high ferti lity in both the sow and the boar. The ferti lity of boars 
wi ll vary from comp lete steri lity to high fert i lity .  An actual breeding te st is 
the on ly high ly re liab le method of those used to measure fertility leve l in the 
boar, but boars of comp lete s teri lity can usually be dete cted by semen testing. 
Sin ce an actual breeding test is a very expensive method of determining the 
ferti lity leve l of a boar , it would be high ly desirable to deve lop a rapid 
ine xpensive method for determining the ferti lity leve l of boars so that boars of 
low to moderate ferti lity could be eliminated from the herd be fore use .  

The p urpose of this study was t o  determine the relationship between certain 
me as ures of semen quality in the boar an d  fe cun dity in the sow and to me as ure the 
variation among boars with respe ct to these measures of semen quality . 

Experimental Procedure 

During June of 196 7 ,  semen was colle cte d from six Yorkshire boars unse le cted 
for fert i lity .  These boars were colle cted every 4 8  hours with three boars being 
colle cted each day until all boars had been colle cte d  e leven times . The sperm-rich 
fract ions of the ej aculates were extended in a yolk-glucose-bi carbonate extender 
and aliquots of each colle ction were incubated for 3 hours at 38° c. in a cons tant 
volume respirometer. The remainder of the extended semen from each collection was 
divi de d  into 50 ml. aliquots and st ore d at 8° c. until s ubsequent use for 
insemination. 

The following data were obtained from each semen samp le : 

( 1) Oxygen uptake by the sperm at 30 minute intervals during the 
incubation period 

( 2 )  Percent progress ive moti lity ( rate d on a 0-10 basis and estimated 
imme diate ly after colle ction an d at the end of the in cubation period) 

( 3) Sperm concentration ( meas ured by a turbidometric method )  
( 4) pH o f  the extende d semen ( meas ure d in a pH meter at the beginning 

an d end of the in cubation period )  
( 5 )  % normal sperm ( all morphology observat ions were made from ani line 

blue-eos in B staine d smears ) 
( 6 )  % abnormal heads 
( 7 )  % mi dpiece defects 
( 8 )  % bent t ai ls 
( 9 )  % loose heads 

( 10 ) % cyt op las mi c drop le ts 
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Sixty Duroc-Yorkshire crossbred gilts which had been cycling normally were 
mated at random t o  the six Yorkshire boars by artifi cial insemination .  Each gilt 
was inseminate d on ce with 5 0  ml. of e xtended semen which had been collecte d that 
day . The gilts were s laughtered and their reproductive tracts were re covered 2 5  
days after insemination .  The number o f  corpora lutea and embryos present in each 
tract were counte d ,  and the number of normal embryos present in the uterus after 
25 days of pregnancy as a percentage of the number of eggs ovulated was used as a 
meas ure of fectmdity in the gilt s .  Corre lations between the various semen 
characteristi cs measured and fe c\llldity of the gilts were computed.  

The gilts were se lf- fe d a bulky ration containing 13% crude protein an d 30% 
dehydrated alfalfa meal during the prebreeding and postbreeding periods . The 
boars were hand- fe d  5 lb .  of the same ration dai ly.  

Results and Dis cussion 

The corre lations between the various semen characteristi cs and fe cundity of 
the gilts with means and standard deviations for the semen characteristics studied 
are shown in t able 1. Als o  shown are the leve ls of significan ce of the di fferences 
among boars an d  among ej aculates within boars for the semen characteris tics measure d. 
Although there were signi fi cant differences ( P  < .  0 1 )  among boars for all semen 
characteristics measure d e xcept percent cytop lasmic drop lets and among boar groups 
of gilts in fe cun dity , on ly sperm con centration ( r  = . 6 1 ,  P < . Ol )  and percent 
morphologically nonnal sperm ( r  = . 2 9 ,  P<. . 0 5 )  were significant ly corre lated with 
gilt fec\llldity . The signifi cant differen ces among ej aculates within boars for 
most of the semen characteristics measured coup le d with the lack of a re lationship 
between these characteris ti cs and fecundity of the gi lt suggests that considerable 
variation in these semen characteris ti cs can exis t from one ej aculate t o  the next 
without affe cting the over-all ferti lity of the boar. 

In this s tudy , on ly sperm concentration exerte d any significant e ffe ct on 
fecundity of the gilts as evidenced by the high correlation between these two 
fact ors .  This is not to say that some of the other characteristi cs me asured 
cannot or do not affect ferti lity leve l in the boar , but , under the condit ions of 
this study , the other semen characteristics did not appear to be good indi cators 
of ferti lity level. 

Summary 

Signifi cant differences in the semen characteristics meas ured in this s tudy 
were found to exist among boars and among ej aculates within boars . O f  the semen 
characters measure d ,  on ly sperm concentration and percent morphologically normal 
sperm were signi ficantly correlate d with fe c\llldity in the gi lt .  
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Table 1.  Means an d  Standard Deviations of Semen Characteristics of Boars and 
the Re lationships Between These Characteristics and Sow Fe ctmdity 

Characteristic 
measured 

o2 uptake after 1 hr. 3 

02 uptake after 2 hr. 
o2 uptake after 3 hr. 
Initial % moti lity 
Final % moti lity 
Sperm concentration4 

I nitial pH 
Final pH 
% normal sperm 
% abnormal heads 
% midpiece defe cts 
% bent tai ls 
% loose he ads 
% cytop lasmic drop lets 
% eggs ovulate d present 

as embryos 

Mean 

40 . 4  
6 2 . 2  
7 9 . 5 
7 9 . 4 
49 . 1  
90 . 4  

7 . 30 
7 . 6 1  

71. 2 
6 . 2  
6 . 2  
B . 6 
4. 5 
2 . 4  

6 0 . 5  

Standard 
deviation 

19 . o  
2 9 . 7 
3 7 . 7 
15 . 7 
2 5 . 0  
13. 9 

0 . 2 1  
0 . 2 1  
7 . 6  
2 . 7  
3 . 6  
7 . 1 
4 . 2  
2 . 0  

2 7  . 5  

Differences 
among 
boars l 

0 . 0 1 
0 . 0 1 
0 . 0 1  
0 . 0 1  
0 . 0 1 

0 . 0 1 
0 . 0 1 
0 . 0 1 
0 . 0 1 
0 . 0 1 
0 . 0 1  
0 . 0 1  

NS 
0 . 0 1 

Differ­
ences 
among 
e j ac . { 
boars 

0 . 0 1 
0 . 0 1  
0 . 0 1 
0 . 0 1 
0 . 0 1 

0 . 0 1 
0 . 0 1  
0 . 0 1  

NS 
0 . 0 1 
0 . 0 1 

NS 
NS 

Corre lation 
coe ffi cient2 

0 . 09 
0 . 04 
0 . 01 
0 . 06  
- . 02 
0 . 6 1** 
0 . 2 1  
0 . 13 
0 . 2 9* 
- . O B 
- . 17 
- . 19 
- . 11 
0 . 01 
1 . 00 

1 Leve l of significance of differences among boars or among ej aculates within 
boars ; 0 . 0 1 means P <: . O l ,  NS means not signifi cant . 

2 Correlation between percent of eggs ovulated which were present as embryos and 
the semen characteristi cs listed. 

3 Oxygen uptake is measured in microliters per 10 8 sperm . 
4 Mi llions of sperm per mi lli liter. 
** Sign i ficant at P < . 0 1 ;  * Significant at P<::. . 0 5 .  
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