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INTRODUCTION 
Improvement of reproductive traits in ewes has become of increasing interest. There is priority 
of litter size in Western Anatolian sheep breeding programs. Attempts to improve litter size by 
selection within a breed result in slow progress because the heritability of litter size is quite 
low (Bradford et al., 1991). Therefore, the determination of ovulation rate is very important 
criterion for genetic improvement of reproductive traits. Heritability estimates for ovulation 
rate vary considerably, but in general are higher in the moderately and highly prolific sheep 
than comparable estimates for litter size (Purvis and Hillard, 1997). On the other hand, 
ovulation rate is a more effective criterion than fecundity or litter size for the detection of 
major gene effects. The application of selection directly on genotypes for major locus allows 
more rapid improvement (Karaca et al., 1992). 
 
An open nucleus breeding scheme called as ‘‘Adnan Menderes University Group Sheep 
Breeding Program (ADÜ-GKYP) has been formed on synthetic Karya (in Greek: Caria) 
sheep population under extensive management conditions in Aydin region. The main 
objective of this breeding scheme is the genetic improvement of reproductive performance. 
The litter size of synthetic Karya sheep were reported as 1.20 to1.61 for some base flocks 
and 1.76 for nucleus ewes (Karaca, 1998 ; Karaca et al., 2000). The heritability and 
repeatability estimates of litter size were found medium or high in extensive management 
conditions (Karaca, 1998). The observation of high values of repeatability and heritability 
may be first indicators of the segregation of a major gene (Le Roy and Elsen, 1992 ; 
Mulsant and Elsen, 1996 ; Cemal, 2001).  
 
Ovulation rate is crucial in studying means of altering reproduction rate, because it sets the 
upper limit to litter size in any one ovulatory cycle (Carrick, 1990). This research was carried 
out to obtain ovulation rate distribution and inter-year repeatability estimation in nucleus ewes 
of synthetic Karya sheep.  
 
MATERIAL AND METHODS 
Creation of the synthetic Karya sheep. The Karya sheep was created in last two decades by 
backcrossing of native fat-tailed Cine Capari sheep with Kivircik and prolific Chios (Sakiz) 
rams by local breeders of Aydin Province. In 1994 an open nucleus flock of Karya sheep was 
formed at Adnan Menderes University to orientate sheep breeders and fulfilling the ram 
requirements of breeders. At the formation of nucleus, selection of ewes was based on memory 

Session 08. Reproduction Communication N° 08-35     



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

of sheep breeders due to lack of recording. Afterwards ewes selected for their high 
reproductive performances until now. 
 
Estrus synchronisation and laparoscopy. In years 1999 and 2000 sheep flock was managed 
in extensive condition. Estrus cycles of ewes were synchronized at the breeding season (June 
and July) with application of flurogestone acetate impregnated intravaginal sponges for 14 
days and injection of 500 IU PMSG. Ovulation rate of ewes was counted by laparoscopy at 
day 4 or 5 of estrus cyle.   
 
Statistical analysis. Analysis of variance (SAS, 1999) was performed to characterize the fixed 
effects of ewe age and year for ovulation rate according to following model :  

Yijk  = µ + ai + bj + eijk 
Where : Yijk = variable being analyzed ; µ = overall mean ; ai  = fixed effect of  ewe age, i = 
2,3,..., ≥6 ; bj  = fixed effect of  year,  j = 1999 and 2000 ; eijk  = random error. 
 
Inter-year repeatabilities were estimated by Harvey’s (1990) program from ovulation rate 
observations of ewes that have more than one record. 
 
RESULTS AND DISCUSSION 
Distribution and average of ovulation rate. Distributions of ewe numbers and their 
percentages according to ovulation rate for two year are shown in table 1. Ovulation rate in the 
majority of ewes was one or two; the observation higher than five was rare. There was one 
apiece observation in 2000 and in 1999 for seven and eight ova number respectively.  
 
Table 1. Distribution of ovulation rates in synthetic Karya nucleus ewes 

 
 Ovulation rate  

Year 1 2 3 4 5 6 7 8 General 
1999 26 23 6 4 1 - - 1 61 

% 42.62 37.70 9.84 6.56 1.64   1.64 100.00 
2000 17 19 11 8 2 - 1 - 58 

% 29.31 32.76 18.97 13.79 3.45 - 1.72 - 100.00 
1999+2000 43 42 17 12 3 - 1 1 119 

% 36.14 35.29 14.29 10.08 2.52 - 0.84 0.84 100.00 
 
Least-squares means and standard errors for ewe age and year effects on ovulation rate 
were given in table 2. Average of ovulation rate was 2.18 ± 0.124. Highest ovulation rate 
(2.65 ± 0.270) level were observed for ewe group at six and older ages. The effects of ewe 
age on ovulation rate were found non significant (p>0.05). Average of ovulation rate were 
2.00 ± 0.169 for first year and 2.35 ± 0.173 for second year. The difference between the 
two years was not significant (p>0.05). Breed means vary from as low as 1.2 in the Merino 
up to as high as 5.3, as observed in Cambridge (Bindon et al., 1996). Average of litter size 
and ovulation rate for Chios breed were reported as 2.03 and 3.25, respectively 
(Hatziminaoglou et al., 1996).  
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Table 2. Least square means of ovulation rate in synthetic Karya nucleus ewes  

 
Factors  N Ovulation rate ± s.e. 
Ewe age 2 40 1.94 ± 0.200 
 3 27 2.15 ± 0.243 
 4 14 1.98 ± 0.340 
 5 16 2.17 ± 0.317 
 ≥6 22 2.65 ± 0.270 
Year 1999 61 2.00 ± 0.169 
 2000 58 2.35 ± 0.173 
Overall mean  119 2.18 ± 0.124 

 
Inter-year repeatability estimates. Repeatability estimates of ovulation rates for data sets 
that corrected for different environmental effects were given in table 3. Repeatabilities of 
ovulation rates were 0.37 ± 0.15 for uncorrected data and 0.59 ± 0.12 for data that corrected 
for ewe age and year effects. Repeatabilities of data corrected for only one of the mentioned 
effects are between above values. Repeatability estimates of 0.59 ± 0.12 for fully corrected 
data were higher than reported value of 0.33 for Chios sheep (Hatziminaoglou, 1996). The 
intra-year and inter-year repeatabilities of ovulation rate reported as 0.37 and 0.31 by 
Fogarty (1995). 
   
Table 3. Inter-year repeatability estimates on ovulation rate in synthetic Karya ewes 

 
Adjustment of data No Ewe No Obs. Repeatability ± s.e.  
Not adjusted 33 66 0.37 ± 0.153 
Adjusted for ewe age 33 66 0.44 ± 0.143 
Adjusted for year  33 66 0.47 ± 0.138 
Adjusted for year and ewe age 33 66 0.59 ± 0.115 

 
CONCLUSION 
The average ovulation rate of Karya ewes is moderate when compared with the means of 
prolific sheep breeds (Webb et al., 1998). But the repeatability of ovulation rate obtained in 
this study is higher than parameters reported in the literature for various sheep breeds (Fogarty, 
1995). This increase in repeatability may be due to segregation of a major gene. It may be 
suggested further detailed experimental designs for genetic parameter estimations on ovulation 
rate in this sheep population. 
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