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RELATIONSHIP BETWEE N SEME N TRAITS, MATING 
FREQUENC Y AND PERCENTAG E OF EWES LAMBING 

MULTIPLES IN HIGH FERTILITY ROMNEY SHEEP 

R. W. MOORE an d D. WHYMAN 

Whatawhata Hill Country Research Station, MAF, Hamilton 

SUMMARY 

Seme n from 10 ram s singly mate d to 50-8 0 ewe s in the Wau&a 
Selectio n Projec t in 1973 , an d 16 ram s similarly mate d in 1975, 
was subsequentl y collected . Two seme n traits , percentag e normal 
sper m an d wave motion score , were significantl y correlate d with the 
percentag e of ewe s lambin g multiples (% ELM/EL), the pooled 
correlation s bein g 0.6 4 (P < 0.01 ) an d 0.4 2 (P < 0.05) , respec- 
tively. 

Fiftee n ram s singly mate d in 197 3 were eac h assesse d for serv- 
ing frequenc y during a tota l of eigh t l-hour session s with 5 oestrous 
ewe s in a pen . Test s were carrie d out during May-Jun e and 
November-December . The mea n numbe r of serve s pe r hou r during 
the two period s was 6.5 an d 2.8 , respectively , indicatin g a seasonal 
effec t (P < 0.001) . The correlatio n betwee n the mea n pe n mating 
frequenc y an d % ELM/EL was not significan t (r = 0.18). 

Twent y ram s were observe d a t the 1975 Waihor a matin g during 
morning , midda y an d afternoo n periods . The mea n numbe r of 
serve s pe r hou r was 1.1 , 1.2 an d 1.8 , respectively , indicatin g a 
diurna l rhthym in servin g frequenc y (P < 0.05) . The mea n mating 
frequenc y was not significantl y correlate d with “0 ELM/EL (r = 
0.10) . Sixtee n of thes e ram s were subsequentl y teste d for serving 
frequenc y in pen s an d smal l paddocks . Neithe r of thes e test s gave 
a significan t correlatio n with matin g frequenc y a t the Waihora 
matin g nor with % ELM/EL. 

INTRODUCTION 

Ther e appear s to be a direc t ram effec t on the multiple birth 
rate of the ewe s to which the y were singly mate d in the Waihora 
high fertility selectio n flock (Hight et a[., 1975). For four con- 
secutiv e year s (1972-1975 ) the percentag e of ewe s lambing 
multiples (% ELM/EL) differed by abou t 250 4 betwee n the 
individua l ram s rankin g highes t an d lowest . The differenc e was 
significan t in 1972 . Vakil e t al. (1968) hav e reporte d rea l differ- 
ence s betwee n twin- an d single-bor n ram s in the mea n litter 
size produce d whe n mate d to similar group s of ewes. 

Seme n traits an d matin g frequenc v for 
in 197 3 an d 197 5 an d thei r correla”tions 
presente d togethe r with observation s on 
change s in matin g frequency. 
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ram s use d a t Waihora 
with % ELM/EL are 
diurna l an d seasonal 
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METHODS 

Fifteen rams used for mating in the elite flock at Waihora in 
1973 (Group 1) were subsequently transported to Whatawhata 
for studies of their pen mating behaviour. Ten of, these 1’5 rams 
were trained for the artificial vagina and used for semen studies. 
Sixteen of the 20 rams mated at Waihora in 1975 (Group 2) 
were also assessed at Whatawhata for both semen quality and 
mating behaviour. Mating was also observed at Waihora for 
these 20 rams. 

SEMEN OBSERVATIONS 

Group 1 

Semen collection by means of an artificial vagina was attempted 
from the 10 rams during 19 semen collection runs. There was 
an average of 17 collections per ram. Volume, wave motion 
score, absorbance (measured at dilution, of 1 to 400 in a Spec- 
tronic 20 calorimeter) and percentage live sperm were measured 
for each ejaculate. Live sperm were identified by staining with 
nigrosin-eosin mixture. The percentage of normal sperm was 
counted on three ejaculates from each ram following staining 
with gentian violet. The most common abnormalities were re- 
turned tails and detached heads. 

Group 2 

Semen collection was attempted from the 16 rams during 17 I 
semen collection runs. An average of 11 successful collections 
was made from each ram by direct recovery from the vagina 
of a spayed oestrous ewe after mating, This was achieved by 
applying slight suction to a glass tube of 300 mm length and 
7 mm internal diameter (Hulet and Ercanbrack, 1962). Volume, 
wave motion score and absorbance were assessed for each ejacu- 
late, The percentage of live sperm was recorded for seven ejacu- 
lates, and percentage normal sperm for eight ejaculates from each 
ram. 

PEN MATING TESTS 

These were performed on the rams of Group 1 on four dif- 
ferent occasions (November 1973, June 1974, December 1974 
and May 1975) and on the rams of Group 2 on one occasion 
(August 1975). On each of these occasions two tests were car- 
ried out on each ram on two consecutive days. During each test 



138 MOORE AND WHYMAN 

a ram was confined to a small pen (approximately 7 in’) with 
five oestrous spayed ewes for one hour and the number of serves 
was recorded (l\ilattner et al., 1971). A serve was distinguished 
by a marked pelvic thrust followed by a rest period. During 
the test the rams could see and hear the other rams copulating. 

WAIHORA MATING 

The mating activity of 20 Group 2 rams, joined to about 80 
ewes each, was observed at Waihora during daylight hours over 
a period of 10 days (May 10 to 19). The day was divided into 
three 3tA-hour periods, morning, midday and afternoon. Each 
ram was observed once during each of these periods, making 
60 observations in all. The number of serves was counted. 

SMALL PADDOCK MATING TESTS 

Mating activity of Group 2 rams was recorded in August 1975 
in small paddocks of about 0.25 ha. Each ram was enclosed 
with 5 oestrous spayed ewes for a period of three hours during 
which the number of serves was counted. 

RESULTS AND DISCUSSION 

SEMEN OBSERVATIONS 

Measurements of semen traits are summarized in Table 1. 
Least-squares analyses showed significant ram differences (P 

< 0.001) for all traits in both years, and collection run differ- 
ences were evident for most traits. The repeatabilities indicate 
the extent to which measurement of a particular trait on one 
occasion correlates with estimates within the same group on 
later occasions (Turner and Young, 1969). Errors in measure- 
ment and the variability within individuals may both contribute 
to the low repeatability for a particular trait. 

TABLE 1: ASSESSMENT OF SEMEN QUALITY 
___ 

Group 1 Rams’ Group 2 Ram? 
Repeat- Repeat- 

Mean S.D. ability Mean S.D. ability 

Volume 0.63 0.19 0.50 0.42 0.19 0.24 
Wave motion score 7.0 0.8 0.60 6.3 0.9 0.55 
Absorbance 0.33 0.05 0.82 0.23 0.05 0.60 
% live sperm 65 12 0.25 56 13 0.26 
@h normal sperm 79 9 0.44 81 8 0.43 

-__- 
’ 10 ’ 16 rams; rams. 
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TABLE 2: CORRELATIONS OF SEMEN TRAITS WITH % ELM/EL 
---- 

Group I Rams’ Group 2 Rams’ Pooled” 
--.--- 

Volume 0.21 0.03 0.10 
Wave motion score 0.68* 0.32 0.44* 
Absorbance 0.52 0.15 0.34 
% live sperm 0.33 0.09 0.16 
% normal sperm 0.86”* 0.42 0.64** 

____. 
’ 10 rams; ’ 16 rams; 3 26 rams. 

The correlations of semen traits with % ELM/EL are shown 
in Table 2. The correlations of wave motion score and per- 
centage normal sperm with % ELM/EL are significant for the 
Group 1 rams and for pooled data for both groups, but none of 
the other correlations are significant. Nevertheless, the correla- 
tions with the various semen traits rank in the same order in 
the two years. In both years the highest correlation was obtained 
for percentage nomlal sperm, followed by that for wave motion 
score. Similar results were obtained by Hulet et al. (1965) with 
correlations of about 0.4 between various morphological classifica- 
tions and prolificacy. Dunlop et al. (1972) found a significant 
correlation between number of lambs born from a ewe’s first 
artificial insemination and the wave motion score of the indi- 
vidual ejaculate. 

The present study and those of Hulet et ul. ( 1965) and Dunlop 
et al. (1972) indicate that relationships exist between some 
semen traits and litter size. It is unlikely that these semen traits 
affect embryo death, and the ram effect on litter size is more 
likely to act through an effect on fertilization rate. 

PEN TESTS OF GROUP 1 RAMS 

The results of these tests are shown in Table 3. l’ne mean 
serving frequency in winter (May-Jun.) was 6.5 serves/h while 
in summer (Nov.-Dec.) it was only 2.8 serves/h, indicating a 

TABLE 3: PEN MATING FREQUENCY OF GROUP 1 RAMS’ 

Nov. 1973 Dec. 1974 Jun. 1974 May 1975 

Replicate 1 -2 1 2 1 2 1 2 
Serves/hour 2.8 3.2 2.9 2.4 5.7 5.2 7.3 7.9 
Correlation between 

replicates 0.72’” 0.39 0.55** 0.13 

’ 15 rams 
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marked seasonal effect (P < 0.001). Whether these seasonal dif- 
ferences were due to environmental or to endogenous hormonal 
changes, or both, is unknown. Although there was a significant 
ram effect on the number of serves/hour (P < 0.05)) there was 
also a highly significant ram x test interaction (P < 0.001)) 
indicating that the rams do not rank in the same order from test 
to test, and the correlations between replicates within tests were 
sometimes low (Table 3) . 

The correlation between the mean ram mating frequency for 
all tests combined and the % ELM/EL was not significant (r = 
0.18). 

PEN AND PADDOCK OBSERVATIONS ON GROUP 2 RAMS 

Table 4 sumtiarizes serving frequency observations in Group 2 
rams. There were no ewes in oestrus during three of the observa- 
tion periods at Waihora. This means that not every ram was 
assessed at the three times of day. A least-squares analysis (Table 
4) showed the existence of ram differences (P < 0.05) and 
period differences (P < 0.05). The observations at Waihora 
showed an increase in serves/hour during the three hours before 
sunset. Cahill ef al. (1975) have previously shown an increase 
in mating activity around sunrise and sunset whereas Hutchin- 
son et al. (1964) and Blockey and Cumming ( 1970)) working 
under cooler conditions, found an increase only around sunrise. 

It can be seen that the mating frequencies observed in pens 
were three times as great as those observed in small paddocks or 
at Waihora. The correlations between the number of serves/hour 
at Waihora and that recorded in subsequent small paddock and 
pen tests at Whatawhata were not significant (r = -0.33 
and -0.15, respectively). Similar poor relationships between 
pen tests and actual mating performance have been obtained by 
Kelly et al. (1975) for Romney and Cheviot rams and Cahill 
et al. (1975) for Corriedale rams. However, Mattner et al. (1971) 

TABLE 4: MATING FREQUENCY OF GROUP 2 RAMS 

WUihOd Pen2 Small Paddock’ 
May 1975 August 1975 August 1975 

Period or replicate Morn- Mid- After- 1 2 1 2 
ing day noon 

Serves/hour 1.1 1.2 1.8 4.6 4.8 1.6 1.8 
Correlation between 

replicates - 0.80’” 0.39 

’ 20 ’ 16 rams; rams; ’ 16 rams. 
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found good relationships between libido tests and flock mating 
for Merinos. 

The correlations of mating frequency at Waihora and in pen 
and small paddock tests with % ELM/EL were also small and 
not significant (r = 0.10, 0.19 and 0.08, respectively). 

CONCLUSIONS 

(1) Certain semen traits were related to the ability of rams to 
produce multiple births. 

(2) The observed ram differences in mating frequency had a 
low repeatability and were not related to the multiple birth rate 
of the ewes to which they were mated. 

(3) Seasonal and diurnal changes in mating frequency were 
evident. 
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