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This research evaluated the reproductive potential of one of our most important breeds of sheep; the 
Algerian Rembi breed. The first pilot experiment was with Rembi ewes (n = 20 ewes) treated to 
synchronize estrus using vaginal sponges impregnated with 30 mg of fluorogestone acetate (FGA). The 
interval between removal of vaginal sponges and onset of estrus was about 41 h. In the next 
experiment, 25 Rembi ewes were treated to synchronize estrus using vaginal sponges impregnated with 
FGA (30 mg) and treated with ECG (300 IU). The interval between removal of sponges and onset of 
estrus was 37 h and 36 min. On the other hand, the use of 500 IU ECG after synchronisation of estrus 
using vaginal sponges impregnated with 30 mg of FGA (n = 25 ewes) resulted in a relative short period 
from removal of vaginal sponges to onset of estrus 32 h and 24 min. The second part of the study was 
devoted to evaluating reproductive performance of Rembi ewes with known rates of fertility and 
prolificacy. For the pilot experiment, estrus was synchronized using vaginal sponges only and ewes 
were mated to fertile rams with results indicating low rates of fertility (50%) and prolificacy (110%). In 
the next experiment, ewes were synchronised to estrus using vaginal sponges impregnated with 30 mg 
FGA and treated with 300 IU ECG resulting in improved rates of fertility (84%) and prolificacy (133.%). 
The last experiment was to achieve greater ovarian stimulation using ECG to test the possibility of 
significantly improving fertility and prolificacy. The best rates of fertility (92%) and prolificacy (156%) 
were achieved using 500 IU ECG. These results indicate that the FGA and ECG treatment can be used 
effectively to achieve out of season breeding of Rembi ewes in Algeria to enhance sheep production 
and contribute to meat availability in this part of the world. 
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INTRODUCTION 
 
One factor limiting production in sheep enterprises is the 
occurrence of a period of anoestrus lasting several 
months each year. Lamb production following mating 
within the breeding season is further limited by low rates  
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of ovulation (Hulet and Foote, 1967), fertilization failure 
and embryonic death (Edey, 1969, 1976). Methods for 
induction of estrus in ewes using various intravaginal 
devices impregnated with progesterone or a synthetic 
progesterone have been developed and used throughout 
the world (Buckrell et al., 1994). To control reproduction 
in the ewes, it is important to induce ovulation at a 
specific time and to achieve artificial insemination or 
natural service with  satisfactory  results  (Cognie,  1988).  
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Substances similar to progesterone, but from 10 to 20 
times more active such as medroxy-progesterone (MAP) 
or FGA are administered using vaginal sponges 
(Robinson and Quinlivan, 1968). Hormonal treatment 
combining FGA with ECG has been used successfully 

for inducing estrus and ovulation in seasonally 
anestrous ewes (Wishart, 1967; Cooper et al., 1971; 
Kusakari et al., 1995). ECG and progesterone analogues 
are used vastly particularly to synchronize estrus for 
fixed-time artificial insemination (Buckrell et al., 1994). 

Results of previous studies indicate that treatment of 
anestrous ewes with FGA and ECG during the non-
breeding season especially in late spring yielded lower 
or inconsistent lambing response as compared with that 
for cycling ewes (Cognie et al., 1984). ECG injection at 
24 h prior to sponge removal or at sponge removal 
causes the increase of lambing, multiple birth and 
fecundity rates compared to ewes given ECG 24 h after 
sponge removal (Koyuncu and Ozis, 2010). It has also 
been observed that there are variations among breeds of 
ewes in terms of treatment responses (Cognie et al., 
1984). Thus, comparisons of the D'Man and Booroola 
Merino with appropriate low fecundity breeds (Lahlou-
Kassi, 1984; Bindon et al., 1986) indicated a positive 
association between ovulation rate and concent-ration of 
FSH in peripheral plasma in the preovulatory period. 
Lines of high fecundity Merino and Romney ewes have 
also been found to be more sensitive to ECG than low 
fecundity ewes (Bindon et al., 1971; Smith et al., 1976). 

Thus, great care must be taken in the use of ECG 
particularly to validate its use in order to avoid excessive 
prolificacy in a given breed of sheep (Ince and Karaca, 
2009). 

The present study is the first conducted with Rembi 
ewes; prolific breed present in North Africa to evaluate 
time of onset of estrus, fertility, lambing rate and 
prolificacy after treatment with the FGA and three doses 
of ECG. 
 
 
MATERIALS AND METHODS 
 

Animals and experimental design 
 

Seventy adult non pregnant Rembi ewes weighing 30 kg ± 2 and 
1.5 to 3 years of age were maintained indoors under natural 
conditions of photoperiod and temperature at the animal experiment 
station of Ibn Khaldoun University (Tiaret, Algeria). Eight mature 
Rembi rams were kept under the same conditions and used for 
detection of estrus and natural mating. The sheep grazed on a 
natural pasture and were offered a flushing ration (300 g/h/day 
concentrate feed) from 3 weeks before until 3 weeks after natural 
mating. All animals had free access to water and mineral blocks, 
and all were dosed with an anthelmintic 3 weeks before the 
beginning of the trial. The study was conducted during a period of 
7 months, from April to October 2009 which is considered as the 
mid-anestrous season. The ewes were allocated randomly into three 
groups for the following combination of hormonal treatments: all ewes 
in Groups 1 (n = 20), 2 (n = 25) and 3 (n = 25) were treated with an 
intra-vaginal sponge containing 30 mg FGA (supplied by the Teikoku 
Hormone   MFG.   Co.,    Ltd.,   Tokyo,   Japan)   for   12  days   and  

 
 
 
 
intramuscular injection of either 300 IU ECG (Group 1) or 500 IU 
(Group 2) on the day of sponge removal. Group 3 ewes served as 
controls with no ECG injection. 
 
 
Detection of estrus and reproduction performance 

 
The onset and duration of estrus were recorded for all ewes. Ewes 
were tested for estrus detection at 6 h intervals by rams fitted with marking-
harnesses and abdominal aprons. Time of estrus was determined by the 
time of male acceptance. After detection of estrus, ewes were mated 
with rams of proven fertility. The lambing rate (number of ewes 
lambed/number of ewes mated) and prolificacy (number of lambs 
born/number of ewes lambed) were recorded at lambing. 
 
 
Statistical analysis 

 
Statistical analysis was performed using Stat view 4.02 software 
(Abacus Concept Inc., Berkeley, CA, USA). Variance analysis was 
used to compare the intervals from the sponge removal to estrus 
between the three groups. The lambing rate and prolificacy were 
analyzed by x-square test. Values were considered significant when 
p<0.05. 

 
 
RESULTS AND DISCUSSION 

 
This study aimed to determine the time of onset of estrus, 
lambing rates and prolificacy of Rembi ewes after 
treatment with FGA and ECG. All ewes in Groups 1, 2 
and 3 exhibited estrus at 37.36 h ± 0.92, 32.24 h ± 0.74 
and 40.76 h ± 1.46 (mean ± SD) after sponge removal 
and ECG injection, respectively (Figure 1). It appeared 
clearly that the different groups responded differently 
according to ECG doses. The time from removal of FGA 
vaginal sponges to onset of estrus in Groups 1 and 2 was 
less than for control ewes (Group 3). Ewes of Group 2 
showed a significantly different interval from sponge 
removal to onset of estrus as compared to ewes of Group 
1 (p = 0.00011) (32.24 h ± 0.74 versus 37.36 h ± 0.92). 
Onset of estrus in Group 2 (500 IU ECG) was similar to 
the interval to onset of estrus reported by Kohno et al. 
(2005) of 29.6 h ± 5.6 after use of MAP sponge and 30.1 
h ± 7.6 after use of controlled intra-vaginal drug-releasing 
(CIDR). Interestingly, the results for Group 1 ewes (300 
IU ECG) were most similar to those reported by Fuentes 
et al. (2001), (35 h ± 3 after sponge withdrawal). When 
considering the three treatment groups, onset of estrus 
occurred earlier than that reported by Simonetti and 

Blancomr (2000) where estrus occurred at 55.94, 56.74 
and 57.7 h after use of intra-vaginal sponges containing 
40, 50 and 60 mg progesterone, respectively. 

The response to treatment in the present study with 
respect to onset of estrus in Rembi ewes indicated that 
estrus can be efficiently induced in the mid-anestrus 
season using FGA impregnated vaginal sponges alone 
(control) or in combination with ECG injection on the day 
of sponge removal. However, the time of onset of estrus 
was affected by dose of ECG as ewes in Group 2 injected 
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Figure 1. Box plot (10, 25, 50, 75 and 90 percentile and dots indicating individual values) showing 
intervals from sponge removal to estrus onset of Rembi ewes treated with FGA impregnated 
intravaginal sponges and ECG [Group 1: 300 I.U., Group 2: 500 I.U., Group 3: no ECG (control)]. 

 
 
 

Table 1. Rates of lambing and prolificity of Rembi ewes treated with FGA impregnated intravaginal sponges and ECG (Group 
1: 300, Group 2: 500, Group 3: no ECG) with according weight and age. 
 

 Group 1 Group 2 Group3 (control) 

Treatment FGA + ECG (300 IU) FGA + ECG (500 IU) FGA 

Number of ewes  25 25 20 

Lambing rate (%)  84a 92b 50 c 

Prolificacy (%) 133a 156b 110 c 

Weight of ewes (kg) 37.5 ± 2.5 37.5 ± 2.5 37.5 ± 2.5 

Age of ewes (year)  2.25 ± 0.75 2.25 ± 0.75 2.25 ± 0.75 
 

Values in the same line with different superscripts are significantly different with p < 0.05. 
 
 
 

with 500 IU had the shortest interval between sponge 
removal and onset of estrus. This finding is of great 
importance particularly when performing artificial 
insemination with frozen thawed sperm where viability of 
gametes is a limiting factor. The effectiveness of 
treatment in this study for induction of estrus is similar to 
that reported by Hashemi et al. (2006), but greater than 
those reported by Tritschler et al. (1991) and Mutiga and 
Mukasa-Mugerwa (1992) who reported 94 and 75% 
response to MAP sponges associated with 500 IU ECG, 
respectively. Simonetti and Blancomr (2000) recorded 
79.3, 77.4 and 80.9% incidence of estrus in response to 
use of 40, 50 and 60 mg MAP impregnated intra-vaginal 
sponges, respectively. The results concerning the lambing 
rate and the prolificacy in the present study are 
summarized in Table 1. It is clear that the Rembi breed of 

ewe is prolific although the study was performed out of the 
breeding season. This is indicated by a rate of prolificacy 
(110%) for the control ewes (FGA alone) and the values of 
133 and 156% for ewes treated with FGA and ECG at 
sponge removal, respectively 300 and 500 IU for Groups 1 
and 2. It is well established that prolific ewes respond 
better to hormonal treatment in general and particularly to 
ECG (Jainudeen and Hafez, 1987). 

Chellig (1992) has reported a value of 80% for the 
lambing rate for Rembi ewes in breeding season. The 
lambing rates for ewes in Groups 1 and 2, 84 and 92%, 
respectively were significantly higher than those for control 
ewes in Group 3 where only 50% of those ewes lambed. 
This is similar to reported lambing rates of 90% (Crosby 
and O'Callaghan, 1991) and 80% (Niar, 2001), but higher 
than  64.3%  reported  by Alkass et al. (1989). The higher 
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lambing rates could be explained by the fact that flushing 
enhances both ovulation and lambing rates (Godfrey et 
al., 2003). 
 
 
Conclusion 
 
The results of this study has shown that induction of 
estrus and high rates of ewes lambing and high 
prolificacy of ewes can be obtained using FGA for 
synchronizing estrus and ECG to enhance ovulation 
rated in out of season breeding for Rembi ewes. 
Hormonal treatment combining the FGA with the ECG 
during the non breeding season have a high importance 
particularly in relation to timing of artificial insemination 
practice which can be improved breed production in 
Algeria. 
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