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Abstract 

A total of 225 ewes from seven genotypes were endoscopically examined 7-8 days after breeding to determine 
ovulation rate, lambing rate, litter size and embryonic survival. More single and unilateral twin ovulations were observed 
from the right (P<0.01) ovary. Double ovulations (71.1%) occurred more frequently (P<0.01) than singles (15.5%) or 
triples (13.3%). The number of bilateral and unilateral double ovulations was similar (P>0.05). No difference was found 
in embryo survival (P>0.01) among singles, doubles and triples (69.8%, 76.0% and 63.0% respectively) or between 
unilateral and bilateral ovulations. Twin selected Targhee line (TW) produced the highest litter size (mean = 2.0±1.4) 
while the general Targhee flock produced the lowest. The ½ Targhee, ¼ Barbados, ¼ Dorset line had the highest general 
lambing rate (94%), followed by the Polypay (87%) (P>0.05). It was concluded that the right side ovary was the most 
active one, that among the genotypes studied, double ovulations were more common than single or triple, and that the twin 
selected Targhee breed had the highest mean litter size when compared with the general flock Targhee or their crosses.  
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Resumen 

Con el fin de determinar la tasa de ovulación, parición, tamaño de la camada y supervivencia embrionaria, 225 
borregas de siete genotipos se examinaron mediante endoscopio 7-8 días después de su cruza. Como resultado se encontró 
que un mayor número de ovulaciones unilaterales sencillas y dobles procedieron del ovario derecho (P<0.01). Las 
ovulaciones dobles (71.1%) se presentaron con mayor frecuencia que las sencillas (15.5%) o triples (13.3%), mientras 
que el número de ovulaciones dobles unilaterales y bilaterales fue similar (P>0.05). Por otra parte, no se encontró 
diferencia en la supervivencia embrionaria (P>0.01) al comparar entre ovulaciones sencillas, dobles y triples (69.8%, 
76.0% y 63.0%, respectivamente) ni entre las ovulaciones unilaterales y bilaterales. La línea cuatera Targhee seleccionada 
(TW) produjo las camadas más numerosas (media = 2.0±1.4) mientras que el rebaño Targhee comercial produjo las 
menos numerosas. La línea ½ Targhee, ¼ Barbados, ¼ Dorset mostró la tasa de parición mayor (94%), seguida de la 
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Polypay (87%), sin encontrarse diferencia (P>0.05) entre estas dos líneas. Se concluye que: el ovario derecho es más 
activo que el izquierdo en cuanto a la producción de óvulos, de entre los genotipos estudiados; las ovulaciones dobles 
fueron más frecuentes que las sencillas y triples, y la línea cuatera Targhee seleccionada produjo las camadas más 
numerosas en comparación con el hato comercial Targhee o sus cruzas. 

Palabras clave 

Ovinos, reproducción, ovulación, parición, tamaño de camada, supervivencia embrionaria. 
 

N
Introduction 

umber of lambs weaned per ewe per reproductive cycle is the most important  
factor influencing productivity of sheep and net returns from the sheep  
enterprise [Bradford et al., 1986]. The potential for number of lambs born is affected by many 
components, including ovulation rate, fertilization rate and embryo survival, any or all of which may be 

under genetic control [Schoenian and Burfening, 1990]. 
In sheep, selection for litter size has been shown to alter ovulation rate without affecting embryonic mortality 

[Bradford et al., 1986]. Crossbreeding involving highly prolific exotic breeds such as Barbados Blackbelly and 
Finnsheep have been reported to significantly improve the number of lambs weaned [Shelton, 1983 and Boyd, 
1983]. In recent years there has been a growing interest in crossbreeding local non-prolific temperate breeds 
with tropical breeds like the Barbados Blackbelly to combine high prolificacy with extended year-round 
breeding ability [Bradford, 1983; Bradford and Quirke, 1986]. Few studies comparing prolific temperate, 
prolific tropical and non-prolific temperate sheep under USA range conditions have been carried out [Ramdas 
et al., 1993]. 

The ability of Finnsheep to transmit prolificacy to their crossbred progeny has been well documented 
[Donald et al., 1968]. However, F1 Finn-cross ewes were not very well suited to an autumn lambing system in 
California [Iñiguez et al., 1986]. On the other hand, the Polypay has shown good early season fertility [Hulet 
et al., 1984].  

Synthetic breeds such as the Polypay combine useful traits, including prolificacy, from various parents 
breeds [Ricordeau, 1988]. Nevertheless, is little comparative information on production performance of the 
Polypay under California conditions. 

The purpose of this study was to determine differences in ovulation rate, lambing rate, litter size and 
embryo survival among seven different genotypes of Targhee sheep under California conditions. 

 

Material and methods 

A total of 225 mature ewes (2½-3½ years old) from seven genotypes (Table 1) were evaluated at 
Hopland Research Station from the University of California, Davis CA, USA (39º N, 123º W).  
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Table 1. Genotypes, ages and number of animals used in the experiment. 

 
Abbreviation 

 
Genotype 

Number of 
 animals/age  

group 

Number of animal 
s/genotype 

    
TW Twin selected Targhee   11  -  12 22 
TR General flock Targhee   12  -  15 27 
BD ½ Targhee, ¼ Barbados, ¼ 

Dorset 
           18 18 

BT ¾ Targhee, ¼ Barbados    20  -  8 28 
FD ½ Targhee, ¼ Finn, ¼ Dorset    31  - 13 44 
FR ½ Targhee, ¼ Finn, ¼ 

Rambouillet 
   31  - 18 40 

PP Polypay ¼ Finn, ¼ Rambouillet, 
¼ Dorset and ¼ Targhee 

           46 46 

   Total = 225 

 

The different genotypes were conformed by a group of a 20 years twin selected Targhee, a general 
unselected Targhee flock, four groups of Targhee crosses and one group of Polypay (¼ each Finn, 
Rambouillet, Dorset and Targhee). 

The ewes were assembled into a single flock when their lambs were weaned about June 1st, and grazed on 
dry annual grass range without supplemental feed until the start of this experiment. On July 20, they were 
divided at random into two groups that were treated with intra-vaginal sponges (Chrono-gest) impregnated with 
40 mg of Flugestone acetate (Intervet International B.V. Boxmeer, Holland) for 14 days. On the day of 
sponge insertion ewes in each group were removed from the range, weighed, placed in a dry lot and flushed by 
providing a daily allowance of approximately 2 kg per head of alfalfa cubes. This feeding regimen extended for 
a period of six weeks and the ewes were weighed at two-week intervals to monitor live weight change.  

Rams were not joined to detect the expected estrus immediately after the sponges were removed; the ewes 
were, however, mated to rams of their own line (single sire mating) as they came in estrus 17 to 21 d following 
sponge removal. Briskets of the rams were painted; mating marks were recorded twice daily. The procedure 
resulted in detection of estrus, during the five-day period, in 97% of the ewes that had ovulated (as detected by 
laparoscopy). 

Ovulation rate was estimated by counting the number of corpus luteum (CL) on the ovaries by laparoscopy 
7-8 days after ewes exhibited estrus according Lamberson and Thomas (1982). It was expressed as the total 
number of CL found on both the right and left ovaries per ewe. Lambing rate was calculated as the ratio of 
ewes lambed from ewes present at lambing. Litter size was recorded at lambing as the total number of lambs 
born per ewe lambing.  

The survival rate was calculated as the number of lambs born among ovulations.The Chi-Square goodness 
of fit Test [Siegel and Castellan, 1988] was used to compare number of ovulations between ovaries (left vs. 
right), kind of twin ovulation (unilateral vs. bilateral) and lambs born (single, twin or triple). An analysis of 
Variance [Gill, 1978] was used to analyzed ovulation rates among genotypes. 
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Results 

There was no evidence of any CL in the ovaries of six ewes (2.5%) at the time of laparoscopy. The 
frequency of such ewes did not varied significantly among the genotypes. These six animals and one that 
produced four ovulations were not included in the analysis. 

From a total of 405 ovulations registered, 71.1% corresponded to twin ovulations, 15.5% were singles and 
13.3% triples. In general, right ovary showed more activity (P<0.01) than the left one (62.0 vs. 37.9%, 
respectively): In single ovulations, right and left ovaries had similar activity (55.6% and 44.4%, respectively). 
However, more ovulations (P<0.01) occurred in the right (66.7%) ovary during unilateral double ovulations. 
The number of bilateral and unilateral double ovulations was similar (P>0.05). Double ovulating ewes with 
one CL on each ovary had similar parturition rate than those with both CL on one ovary. More lambs from 
multiple parturitions (P<0.01) were observed in bilateral than unilateral ovulations (130 doubles + 29 triples 
vs. 89 doubles + 34 triples), and more were detected from the right than left ovary (62 doubles + 5 triples vs. 
27 doubles + 0 triples from right and left ovaries, respectively). No difference in embryo survival was observed 
when comparing the origin of the ovulation (left vs. right vs. both ovaries). A similar pattern for all variables 
was observed among genotypes (Table 2). 

Table 2. Distribution of multiple ovulation, conception rate and embryo survival in relation to number 
of ovulations. 

 Number of 
Ovulations 

 
% 

Lambs 
born 

 

% Survival 
(lambs born 

100/ovulations) 
 

Total  406 100.00 297 73.3 
     

SINGLES  63 15.5ª 44 69.8ª 
rights 35 55.6ª 24 68.6 
lefts 28 44.4ª 20 71.4 

     
DOUBLES 288 71.1b 219 76.0a 

Unilateral  126 43.2ª 89 70.6 
rights 84 66.7ª 62 73.8 
lefts 42 33.3b 27 64.3 

Bilateral  162 56.3a 130 80.2 
     

TRIPLES 54 13.3a 34 63.0a 
Unilateral 9 16.6 5 55.6 

rights 9 100b 5 55.6 
lefts 0 0a 0 0 

Bilateral 45 83.3 29 64.5 
doubles right 27 60ª 22 81.5 
doubles left 18 40ª 7 38.9 

     

  Different superscripts within columns indicate statistical differences (P<0.01). 

 

Single and triple ovulations were not compared because of the small number of ewes involved. Embryo 
survival was similar among genotypes within single, double and triple ovulations, independently of the number 
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of lambs born. No difference was found (P>0.05) in lambing rate among genotypes The Barbados Dorset 
had the highest general lambing rate (94%), followed by the Polypay (87%) and the Barbados Targhee 
(84%) (P>0.05). General litter size of TW (mean = 2.0±1.4) was higher than for other groups and 
furthermore, all their ovulations were fertile. This means that the TW would add about 90 lambs born alive per 
100 ewes, above the TR ewes (Table 3).  

Table 3. Number of ovulations, ovulation and lambing rates, and litter size from the different 
genotypes evaluated. 

Genotype n Number of ovulations: 
Single+doble+triple=total 

Ovulation 
rate (%) 

Lambing 
rate (%) 

Litter 
size 

      
BD 18 2  + 30 + 3  = 35 1.9 94 1.5 
BT 26 6  + 34 + 9  = 49 1.8 84 1.7 
FD 39 17 + 40 + 6  = 63 1.6 74 1.4 
FR 48 12 + 66 + 9 = 87 1.8 72 1.7 
TR 26 9  + 28 + 9 = 46 1.7 76 1.1 
TW 22 2  + 36 + 6  = 44 2.0 81 2.0 
PP 46 15 + 54 + 12 + 81 1.7 89 1.6 

      
Total 225 63 + 288 + 54 = 405 1.8 80 1.6 

 
General ovulation and parturition rates were 1.8 (405 ovulations / 225 total ewes) and 1.3 (297 lambs / 

225 total ewes) respectively. General litter size corresponded to 1.6 (297 lambs / 182 lambed ewes), while 
lambs born per ewe present resulted in 1.3 (297 / 232). Survival values for pregnant ewes were similar 
between unilateral and bilateral ovulating ewes. 

Discussion 

The failure of 2.5% of the ewes to ovulate is lower than a 10 to 15% that Quirque et al., [1985] reported. 
However, the latest figure corresponds to ewes ovulating immediately following termination of the pogestagen 
treatment in August, and may be due because the breeding season had not fully commenced at that time. 

The higher number of CL found in the right ovary in single, twin and triple ovulation is in accord with 
Casida et al. [1966]. However, in disagreement with these authors, in the present study no difference was 
found for embryo survival in relation to the ovary where the CL was found. Again, perhaps due to the small 
sample size. 

Previous reports [Quirke et al., 1985; Bradford and Quirke, 1986] found that ovulation rate is affected by 
line of the ewe, and between years [Dewi et al., 1996]. However, in the present study no differences were 
found between genotypes. This could be due to the small number of ewes per genotype (mean = 33). 
Nevertheless, Schoenian and Burfening [1990] found that fertility did not differ among lines when comparing 
ewes from high and low reproductive rate and a control line bred. However, more single ovulations occurred in 
low-line ewes than in the other two. They neither found difference among lines in relation to embryo survival, 
with values within the same range of those in the present experiment. 

The flock ovulation rate of 1.75 and the proportion of twin ovulations are similar to what Schoenian and 
Burfening [1990] found for their high reproductive rate line of Rambouillet in Montana.  
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Conception rate was not different between ewes that had one CL vs. ewes with two or three CL. This 

result is different from that observed by Bradford et al. [1986], who reported a 19% advantage for ewes with 
two CL, but in agree with Schoenian and Burfening [1990]. 

The finding that twin ovulating ewes with one CL on each ovary had similar conception rates and embryo 
survival than those with both CL on one ovary is in agreement with reports of little, if any, effect of site of 
ovulation in twin ovulating ewes [Edey, 1970; Sittman, 1972; Kelly and Johnstone, 1983; Meyer, 1985]. 
However, results of other studies [Casida et al., 1966; Doney et al., 1973; White et al., 1981] have indicated 
an effect of site of ovulation. 

The high conception rate achieved by the Barbados crosses is in agreement with results reported by Boyd 
[1983] and Shelton [1983]. Barbados or Barbados crossbred ewes showed consistently higher fertility than 
other breed groups with which they were compared. Performance of the Finn-cross groups was consistent with 
the results of Barker [1975], Hohenboken et al. [1976] and Ramdas et al. [1993], but in contrast to reports 
by Dickerson [1977] and Ercanbrack and Knight [1985], of superior fertility of Finn-crosses under pasture 
conditions. 

Higher mortality was expected as the number of ovulations increases [Castonguay et al., 1990; Schoenian 
and Burfening, 1990; Young and Dickeson, 1991]. However, no difference was found, suggesting that 
embryonic mortality and (or) fertilization failure are not major lose reasons during this period. The question 
may be related to migration of embryos between uterine horns [Sittman, 1972; Doney et al., 1973], and our 
data do not provide information on this point. 

Ramdas et al. [1993] evaluating Targhee and crossbred ewes found that ¼ Finn- ¼ Rambouillet- ½ 
Targhee produced the highest litter size (1.48), followed by ¼ Barbados- ¾ Targhee (1.42), Targhee (1.35) 
and ¼ Finn- ¼ Dorset- ½ Targhee (1.31) ewes. The multiple-birth selected Targhee line did not differ 
significantly from ¼ Finns and ¼ Barbados for litter size born (1.45). These authors found a range from 1.26 
to 1.48 for litter size of Targhee and their crosses. In the present study, the multiple-birth selected Targhee line 
produced the highest litter size, not differing significantly from BT and FR with litter sizes ranging from 1.7 to 
2.0. According o the present data, an estimation that the TW would add about 90 lambs born alive per 100 
ewes, above the TR ewes, indicates the advantage that could be made by reproductive selection in this breed. 
The results from the comparisons of the Targhee lines in the present study suggest that the lines may be 
differentiating in terms of prenatal survival; selection for litter size maintains or improves prenatal survival rate. 

Conclusions 

It was concluded that the right side ovary was the more active one. Among the genotypes studied, twin 
ovulations were more common than single or triples, and that even no appreciable differences were found among 
breeds in percentage of ewes ovulating or lambing, crosses involving Barbados and the Polypay managed under 
range conditions in northern California slightly out-performed the other genotypes. However, among all 
genotypes, the twin selected Targhee breed had the highest mean litter size when compared with the general 
flock Targhee and their crosses. 
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