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ABSTRACT 

 

 

This study evaluated the reproductive performance of 225 Rembi ewes (2ï5 years old) subjected to four heat 

synchronization protocols on farms in the El-Bayadh region. The ewes were divided into four groups: I (FGA 

sponges + 480 IU PMSG), II (FGA sponges + 700 IU PMSG), III (FGA sponges + 50 µg GnRH), and IV (FGA 

sponges + ram effect). Rams were introduced at a 1:5 ratio for oestrus detection and mating. Oestrus response rates 

were 83.9%, 94%, 18.42%, and 72% for groups I, II, III, and IV, respectively. Mean oestrus onset times after sponge 

removal were 35 h, 22 h, 35 h, and 32 h. Statistical analysis showed a highly significant effect of treatment on 

oestrus response (p = 0.000) and significant effects on fertility, prolificacy, and lambing rate (p < 0.05). Group II 

exhibited the best reproductive performance, with fertility rate 62%, fecundity 118%, and prolificacy 190%. The 

overall lambing rate was 67.5%, highest in group IV (83.33%), followed by groups II (65.95%), I (63.01%), and III 

(42.85%). Results demonstrate that a higher PMSG dose (700 IU) improves fertility and prolificacy, while 

combining progestin treatment with the ram effect enhances lambing rate. Conversely, replacing PMSG with GnRH 

at sponge removal significantly reduces reproductive efficiency. 
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INTRODUCTION  

 

 

Controlling reproduction in sheep relies on synchronising oestrus and lambing, both during and outside the breeding 

season (Gonzalez-Bulnes et al., 2020; Bottino et al., 2024). To achieve these objectives, hormonal tools are used to 

mimic the endocrine profile of the oestrous cycle through the administration of progestagens and gonadotropins, or 

by stimulating natural physiological mechanisms such as the male effect (Delgadillo et al., 2009). The most common 

synchronisation methods involve intravaginal progesterone-releasing devices or sponges impregnated with 

fluorogestone acetate, combined with Pregnant Mare Serum Gonadotropin (PMSG) towards the end of treatment 

(Menchaca Rubianes, 2004). However, success rates vary depending on the hormonal dose, breed, and 

environmental conditions (Silva et al., 2015). High doses of PMSG can increase the risk of multiple pregnancies and 
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foetal mortality, highlighting the need for dosage adjustment according to breed, season, and physiological status 

(Nosrati et al., 2011). Moreover, PMSG derived from the blood of pregnant mares raises ethical and sanitary 

concerns, encouraging the search for alternatives such as synthetic GnRH or the male effect (Pellicer-Rubio et al., 

2019). In Algeria, studies on the effectiveness of these methods remain limited, despite their potential to improve 

reproductive performance in local breeds. This research tests the following hypotheses: 

¶ A higher PMSG dose after progestagen treatment enhances reproductive performance. 

¶ GnRH can be as effective as PMSG in inducing oestrus and improving fertility. 

¶ Combining progestagen treatment with the male effect may optimize fertility, fecundity, and prolificacy. 

 

 

MATERIAL AND METHODS  

 

 

The experiment was carried out from February 2017 to August 2019 in the El-Bayadh region (Algeria) on a flock of 

225 multiparous Rembi ewes, aged 2ï5 years and weighing 40ï45 kg. All animals were non-pregnant and in good 

health. The flock was managed under extensive conditions, grazing freely during the day and receiving a supplement 

of maize and bran morning and evening, with flushing feeding (barley-based) applied three weeks before and after 

mating. Regular vitamin supplementation and deworming were also practiced. Male preparation: Rembi rams (2ï5 

years old) were isolated one month before mating to assess the male effect. They received antiparasitic and vitamin 

treatments and underwent reproductive soundness examinations (testicular palpation, preputial inspection, and penis 

exteriorization) to ensure breeding soundness and prevent disease transmission. Experimental design: The 225 ewes 

were randomly assigned to four treatment groups (Table 1). 

 

Table 1. Number of ewes treated in each group. 

 
Batch Number of females treated date of experiment 

I 87 12/02/2017 

II  50 14/02/2017 

III  38 20/02/2018 

IV  50 25/02/2019 

Total 225 12/02/2017-25/02/2019 

 

The 225 Rembi ewes were divided into four experimental groups. Group I: vaginal sponges impregnated with 30 

mg of FGA (fluorogestone acetate) for 14 days, followed by an intramuscular injection of 480 IU of PMSG. Group 

II:   the same synchronisation protocol, but with a higher dose of 700 IU of PMSG. Group III:  vaginal sponges with 

FGA for 14 days, followed by an injection of 50 µg of GnRH, without PMSG. Group IV: ewes isolated from rams 

for one month; rams were reintroduced on the 14th day after sponge insertion, without PMSG, to assess the male 

effect. The PMSG (Pregnant Mare Serum Gonadotropin) and GnRH (Gonadotropin-Releasing Hormone) were 

administered intramuscularly at sponge removal. In Batch IV, rams were reintroduced 14 days after sponge insertion 

to test the combined effect of progestagen treatment and male stimulation, as suggested in recent studies (Pellicer-

Rubio et al., 2019; Bottino et al., 2024). 

 

Control Method. Mating was conducted in an isolated pen containing only the experimental animals, with a ram-to-

ewe ratio of 1:5. Two shepherds monitored the flock continuously throughout the oestrus period to ensure that all 

ewes in heat were mated. Mated ewes were marked and recorded by date. Reproductive performance parameters: 

pregnancy, fertility, prolificacy, fecundity, and lambing rates were calculated according to Yavuzer et al. (2014): 

Pregnancy rate (%) = (ewes pregnant / ewes mated) × 100; Fecundity rate (%) = (lambs born / ewes mated) × 100; 

Prolificacy rate (%) = (lambs born / ewes lambed) × 100; Lambing rate (%) = (ewes lambed / ewes pregnant) × 100. 

Statistical analysis of the effects of synchronisation protocols was performed using the Chi-square test, with results 

expressed as mean ± SD. Differences were considered significant at p < 0.05, and Tukeyôs HSD test was applied for 

post hoc comparisons. 

 

Oestrus Onset. Oestrus was identified based on female immobility during mounting, acceptance of the ram, and 

vaginal mucus discharge. All treated ewes exhibited oestrus 22ï72 hours after male introduction, consistent with 

previous findings (Zonturlu et al., 2011). Ewes were observed for 21 days post-treatment to detect any return to 

oestrus between days 15ï16 after mating. The oestrus response rate (%) was calculated as:(number of ewes showing 
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oestrus / total ewes per group) × 100 (Yavuzer et al., 2014). The oestrus onset time (h) was defined as the interval 

between sponge removal and the first acceptance of ram mounting (Zonturlu et al., 2011). 

 

 

RESULTS AND DISCUSSION 

 

 

The results of the rate of ewes coming into oestrus, and the time to onset of oestrus for the different protocols are 

reported in Tables 02 and 03:  

 

Table 2. Rate of ewes in eostrus. 

 
 Total number  

of ewes 

Time  

to Oestrus 

Number of ewes 

in oestrus 

Number of ewes 

returning to oestrus 

Oestrus 

response 

Batcht I 87 35h -72h 73 14 83,90% 

Batch II 50 22h - 56h 47 3 94,00% 

Batch III 38 35h-55h 7 31 18,42% 

Batch IV 50 32h-48h 36 14 72,00% 

Total 225 22h-72h 163 62 72,44% 

 

Oestrus Response 

During the 72-hour observation period following sponge removal, 72.44% of all ewes across the experimental 

protocols exhibited signs of oestrus. As shown in Table 2, the oestrus response rates were: Group I: 83.9%, Group 

II : 94.0%, Group III: 18.4%, Group IV: 72.0%. Group III, treated with GnRH without PMSG, showed the lowest 

oestrus response. Overall, the mean response of 72.44% is comparable to 76.98 ± 6.69% reported in Barki ewes 

(Mohammed et al., 2016), slightly lower than the 84.5% observed in Targhee ewes (Stellflug et al., 1994), but higher 

than the 70.5% reported in Awassi ewes treated with melengestrol acetate (Gimenez et al., 2005).  

 

Table 3. Oestrus onset time (h). 

 
Lots No oestrus <24h 24h-36h 36h-56h >56h 

Batch I 16,09% 0,00% 5,75% 51,72% 26,44% 

Batch II 6,00% 12,00% 32,00% 48,00% 2,00% 

Batch III 81,58% 0,00% 2,63% 15,79% 0,00% 

Batch IV 28,00% 0,00% 24,00% 48,00% 0,00% 

Total 27,56% 2,67% 15,11% 44,00% 10,67% 

 

Oestrus Onset and Protocol Effect : 

The application of different synchronisation protocols resulted in variable oestrus responses. Treatments combining 

vaginal sponges with PMSG yielded the best results: 

Batch II (700 IU PMSG): 6% of ewes showed oestrus within 22 h after sponge removal, while 92% exhibited heat 

between 24ï56 h. Batch I (480 IU PMSG): 57.5% of ewes showed oestrus between 24ï56 h, with 26.5% mated after 

56 h. In contrast, Batch III (GnRH alone) showed very low activity, with 81.6% of ewes not entering oestrus and 

only 15.8% showing heat between 36ï56 h. Batch IV (progesterone + male effect) improved oestrus response 

compared to GnRH alone, but remained inferior to PMSG treatments, with heat mainly observed between 36ï56h. 

Statistical analysis using one-way ANOVA showed a highly significant effect of treatment on the interval from 

sponge removal to oestrus onset (p < 0.001). The dose of PMSG was critical: 700 IU induced the shortest onset 

interval (22 h), compared to 35 h in the 480 IU group. These findings are consistent with Zonturlu et al. (2011) in 

Awassi ewes and comparable to prior studies in Rembi ewes (Khiati et al., 2012). GnRH alone (50 µg, Batch III) 

resulted in a delayed and poor oestrus response (>81% of ewes did not show oestrus), likely due to an excessive LH 

surge inhibiting dominant follicle oestradiol production (Reyna et al., 2007; Azawi & Al-Mola, 2011; Balaro et al., 

2016). In Batch IV, the male effect triggered oestrus approximately 32 h after sponge removal, consistent with 

previous observations that the presence of rams can induce a slight delay in heat onset compared to PMSG treatment 

(Abdel-Khalek et al., 2014). Overall, these results suggest that in P4-based protocols, the ram effect can partially 

replace PMSG, providing a viable alternative for synchronisation without exogenous gonadotropins. 

Effect of hormone treatments on reproductive parameters:  
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