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ABSTRACT 

 

This study was conducted to determine the effect of season on three main parameters of sexual activity in Rembi 
rams in Algeria during 12 months period. The experiment involved a monthly measurement of plasma testosterone 
(T) level, scrotal circumference (S.C) and body weight (B.W) in ten adult rams, aged between 2 and 6 years and 
raised under semi-extensive system, in permanent contact with the ewes. The data collected showed a significant 
effect of season on the parameters studied. The seasonal variations have showed higher values during spring and 
autumn with a maximum in April for the testosterone levels (3,45±0,14 ng/ml), in November for the scrotal 
circumference (34,7±2,00 cm) and the body weight (82,3±1,28 Kg). The lower values were recorded during periods 
of very high temperatures in summer, during food restriction periods and poor grazing in winter, with an annual 
minimum in June for the testosterone levels with 0,47±0,02 ng/ml and in July for the scrotal circumference (31,58 
cm) and the body weight 80,93±1,20 Kg. 
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INTRODUCTION 
 

The sheep herd represents the main 
animal resource in Algeria; Approximately 
23 million heads of which 75% are 
concentrated in the steppe, and reared in 
extensive or semi-extensive system which 
are characterized by a strong dependence 
on natural vegetation and therefore  highly 
influenced by climatic conditions [1]. Sheep 
farming is an important economic source 

through mixed production of meat, milk, 
leather and wool [2]. That is why improving 
the yield of our farms is paramount, this 
improvement involves first and foremost the 
reproduction, which is the key to the 
success of any breeding [3]. Apparently in 
order to achieve successful sheep 
productivity, herds must undergo the control 
breeding of the ram [4]. The Rembi breed 
represents 12% of the national sheep, and is 
one of the most interesting and important 
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Algerian breeds based on its physical, 
productive and reproductive skills by two 
lambs per year with a fairly acceptable 
twinning rate [3]. It is the biggest sheep in 
Algeria; the ram weighs 90 kg, while the 
weight of the ewe is 60 kg. The 
effectiveness of male reproduction is 
influenced partially by race and testicular 
size [5], and geographic location as well as 
season of the year [6].  

 
According to the literature the breeds 

from temperate climates or high latitudes (> 
35

o
N) are seasonal breeders and the annual 

variation in daily photoperiod is responsible 
for timing the annual reproductive cycle [7], 
even when living in mid latitudes [8]. 
Therefore, yearlong comparative studies 
between breeding and non-breeding 
seasons in rams will be useful for 
completing the findings and reducing the 
reproductive challenges of these species   
[9]. 

 
In order to improve the reproduction and 

the production of this breed, this research 
investigated the changes of the most 
important physiolological parameters of the 
sexual activity during the year since they 
have a direct influence on the fertility of the 
rams. 
 
MATERIALS AND METHODS 
 

This study was carried out between 
January and December 2015, at the Cherif 
Eddine experimental farm in Souguer, 25 km 
far from the capital of the Tiaret provence in 
western Algeria (geographic coordinates: 
longitude 1°29'E, latitude 35°11'N, altitude 
900 m.s.l). The climate is arid with cold and 
wet winter, and hot and dry summer; the 
temperature varies from -1,1 to 16,4°C in 
winter and from 21,9 to 39,5°C in summer. 
The daily photoperiod varies from 9,34 h 

during the winter solstice to 14,23 h during 
the summer solstice. 

 
Ten rams of the Rembi breed, aged 

between 2 and 6 years with an average 
weight of 82 Kg and raised in a semi-
extensive system, in permanent contact with 
the ewes, were chosen for this experiment. 
In addition to grazing on natural woody 
plants (Alpha, sagebrush, Atriplex). 

 
These animals received a nutritional 

supplement of barley, corn, soybeans and 
hay, while water was provided ad libitum. 

 
Three parameters were studied; the 

serum testosterone concentration, the 
scrotal circumference and the body weight. 
Monthly samplings of blood tests for each 
ram were performed to estimate the levels of 
this hormone. Testosterone was measured 
by radioimmunoassay method testosterone 
(RIA), direct REF 05200067 certified (Cobas 
France). The scrotal circumference was 
obtained by monthly measurements using a 
metric tape and the body weight was 
obtained by monthly weighing using an 
electric scale. 

 
Statistical test and analysis of the data 

were carried out using the "R" software to 
determine seasonal and monthly variations 
of the three studied parameters for all 
subjects grouped together. 

 
The data were tested by the Shapiro-

Wilk normality test to determine whether 
they were normal and subsequently 
analyzed by the anova test; the results are 
significant when P<0,01. 

 
When the data do not fit the law of 

normal, they are analyzed by the Kruskal-
Wallis test; the results are significant when 
P<0,05.   
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RESULTS AND DISCUSSION 
 

The results are pesented in the Table 1 
ans 2. In this study, the pattern of 
testosterone level, scrotal circumference 
and body weight recorded in rams were 
similar to those reported by authors in other 
breeds [10,11,12,5], and for the same 
breeds with a strong correlation between the 
three sexual parameters [13,14,15]. 

 
According to our results, the season had 

a significant effect (P<0,05) on the fertility 
and the reproductive parameters of the 
Rembi rams. Various studies mentioned that 
the fertility of rams observed continuous 
seasonal changes [16,17]. 

 
In this work, the testosterone levels in 

rams during the four seasons of the year 
were higher during the months of October 
with 2,97±0,18 ng/ml and April with 
3.45±0.14ng/ml, while the lowest values 
were observed in June 0,47±0,02ng/ml, July 
0,5±0,02 ng/ml and January 0,6±0,03 ng/ml 
respectively. 

 
The same observation was made for the 

scrotal circumference, while it varied 
significantly (P<0,05) during the different 
seasons of the year. The lower 
circonference were observed during the 
months of July 31,5±1.26 cm and August 
31,9±1,40 cm, coinciding with the lower 
testosterone levels. Also, the highest 
circumference value was observed in 
November with 34,7±2,00 cm. The mean 
annual scrotal circumference rate in all 
Rembi rams used in this study was 
33,18±0,92 cm.  

 
Similar results were observed in 

northern sheep varieties in Turkey, with a 
maximal testicular androgenic activity during 
autumn and minimal in summer 

[18,19,20,21]. It has been suggested that 
stimulation of the pineal gland on the 
hypothalamic axis in the ram is more likely 
to begin in autumn when there is a decrease 
in ambient temperatures and a decrease in 
day length. 

 
It has been reported that season has 

also an important impact on scrotal 
circumference in Suffolk rams with highest 
values in autumn [22] and spring [23]. In 
Karakul rams, the lowest value of the scrotal 
circumference is observed in winter and the 
highest value is observed in autumn [12]. It 
also has been observed seasonal variations 
of scrotal circumference in Awassi, Babolna 
Tetra, Barbados Blackbelly, and Tsigai 
breeds with minimum values in winter and 
spring and maximum values in summer and 
autumn [23]. According to another study 
[24], the testicular diameter values is lower 
in winter and increase in spring. These 
variations are comparable to those observed 
with the Texel ram [25]

 
and the Ile-de-

France ram [26]. Similar observations were 
observed on rams of other breeds in other 
regions, such as: Barbarin in Tunisia [27], 
Suffok in the USA [28], Pelibuey in Mexico 
[29] and Soay in Scotland [30]. 

 
Under our conditions of breeding, food 

availability being insufficient during the 
winter, this situation may explain the low 
values observed of the studied parameters 
during this period, giving the fact that 
several authors have already reported the 
effect of the undernourishment on the 
performances of reproduction in the ram 
[31,32]. The minimum values observed in 
our study in summer can be explained by 
the thermal stress generated by the high 
heat that exceeds 39°C in July. However, it 
was found that body weight is directly 
correlated with scrotal circumference so 
significantly influenced by the season [33]. 
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Table 1. Mean±SD values for Monthly testosterone levels, scrotal circumference and body weight in Rembi rams 
 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Testosterone (ng/ml) 0,60±0,03 1,2±0,07 2,38±0,12 3,45±0,14 1,87±0,06 0,47±0,02 0,50±0,02 0,6±0,03 2,33±0,12 2,97±0,18 2,04±0,12 0,69±0,04 
Scrotal Circumference (Cm) 33,7±1,73 33,2±1,94 33,6±1,76 34,1±1,43 33,1±0,99 32,2±1,33 31,5±1,26 31,9±1,40 32,8±1,62 33,6±2,08 34,7±2,00 33,6±1,77 
Body weigh (Kg) 81,6±1,15 81,4±1,44 81,6±1,35 81,7±1,25 81,8±1,27 81,4±1,17 80,9±1,20 81,0±1,03 81,5±1,16 82,0±1,31 82,3±1,28 82,1±1,24 

 
Table 2. Mean±SD values for seasonal changes of testosterone levels, scrotal circumference and body weight of Rembi rams 

 
 Spring Summer Autumn Winter p 
Body weigh (Kg) 33,61±0,42 31,9±0,25* 33,72±0,78 33,46±0,28 0,03375 
Scrotal circumference (Cm) 81,69±0,09 81,13±0,23* 81,96±0,35 81,72±0,28 0,02931 
Testosterone (ng/ml) 2,57±0,81 0,52±0,07* 2,45±0,47 0,85±0,35 0,00172 

* Indicates a significant diffrences in the same line respectively p<0,05
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CONCLUSION 
 

Although the Rembi rams in the Tiaret 
region are sexually active throughout the 
year, their testosterone levels as well as 
their testicular and body sizes undergo 
seasonal variations due to heat stress, 
seasonal food restriction and photoperiod. In 
conclusion, spring and autumn are the 
periods most favorable to the reproduction 
of Rembi rams with the possibility of 
improving the fertility of animals during the 
rest of the year by improving the breeding 
conditions. 

 
COMPETING INTERESTS 

 
Authors have declared that no 

competing interests exist. 
 
REFERENCES 
 
1. Nedjraoui D. Sources Statistiques 

Agricoles 1990-1999 and FAO 
database 2002, Rapport FAO. 
Country Pasture/Forage Resource 
Profiles. Algeria. 2002;56. 

2. Boucif A, Azzi N, Tainturier D, Niar A. 
Seasonal variations of reproductive 
parameters in two local breeds of 
Algerian rams. Renc. Rech. Rum. 
2007;14:380. 

3. Nedjraoui D. Livestock grazing 
systems & the environment. Rapport 
FAO. Country Pasture/Forage 
Resource Profiles. Algeria. 2006;28. 

4. Ólafur RD, Jón Viðar J. The 
management of replacement ewe and 
ram lambs for breeding in Iceland. 
EAAP Sheep and Goat Commission. 
29 Theatre. 10435.32, 17; 2011.  

5. Zamiri MJ, Khodaei HR. Seasonal 
thyroidal activity and reproductive 
characteristics of Iranian fat-tailed 
rams. Anim. Rep. Sci. 2005;88:245-
255. 

6. Karagiannidis A, Varsakeli S, 
Alexopoulos C, Amarantidid I. 
Seasonal variation in semen 
characteristics of Chios and Friesian 
rams in Greece. Sma. Rum. Res. 
2000;37:125-130. 

7. Avdi M, Banos G, Stefos K, 
Chemineau P. Seasonal variation in 
testicular volume and sexual behavior 
of Chios and Serres rams. 
Theriogenology. 2004;62:275-282. 

8. Fuentes V, Sanchez V, Gonzalez H, 
Fuentes P, Garcia A, Rosiles R. La 
funcion endocrina del testiculo en el 
carnero criollo mexicano durante las 
diferentes epocas del ano y su control 
opioidergico durante el anestro. J Vet 
Med. 1977;44:259-263. 

9. Moghaddam GH, Pourseif MM, Rafat 
SA. Seasonal variation in semen 
quantity and quality traits of Iranian 
crossbred rams. Slovak j. Anim. Sci. 
2012;45(3):67-75. 

10. Lincoln GA, Lincoln CE, Mc Neilly AS. 
Seasonal cycles in the blood plasma 
concentration of FSH, inhibit and 
testosterone, and testicular size in 
rams of wild, feral and domesticated 
breeds of sheep. J. Rep. Fer. 
1990;88:623-633. 

11. Perez C, Lopez A, Castrillejo A, Bielli 
A, Laborde D, Gastel T, Tagle R, 
Queirolo D, Franco J, Forsberg M, 
Rodriguez- Martinez H. Reproductive 
seasonality of Corriedale rams under 
extensive rearing conditions. Acta Vet 
Scand. 1997;38:109-117. 

12. Kafi M, Safdarian M, Hashemi M. 
Seasonal variation in semen 
characteristics scrotal circumference 
and libido of Persian Karakul rams. 
Sm. Rum. Res. 2004;53:133-139. 

13. Allaoui A, Safsaf B, Bensegueni A, 
Tlidjane M. Effect of age and season 
on scrotal measurements and weight 
of Ouled Djellal rams ineastern and 



 
 

 

 
 

BIONATURE : 2019 
 
 

 
(12) 

 

 

south-eastern Algeria. Renc. Rech. 
Rum. 2012;19:359. 

14. Benia AR. Etude clinique des 
variations saisonnières de l’activité 
sexuelle chez les béliers de la race 
Rembi dans la région de Tiaret. 
Magister thesis in veterinary sciences. 
Ibn Khaldoun university of Tiaret; 
2007. 

15. Belkadi S, Safsaf B, Heleili N, Tlidjane 
M, Belkacem L, Oucheriah Y. 
Seasonal influence on sperm 
parameters scrotal measurements 
and serum testosterone in Ouled 
Djellal breed rams in Algeria. Vet. 
Wor. 2017;10(12):1486-1492. 

16. Dutt RH. Temperature and light as 
factors in reproduction among farm 
animals. J. Dai. Sci. 1960;43 :123-
139. 

17. Baril G, Chemineau P, Cognie Y, 
Guerin Y, Leboeuf B, Orgeur P, Vallet 
JC. Manuel de formation pour 
l'insémination artificielle chez les ovins 
et les caprins, Rome. Organisation 
des Nations Unies pour l'Alimentation 
et l'Agriculture (FAO). Etude FAO. 
Production et Santé Animales. 
1993;83:230. 

18. Aral F, Tekin N. Influence of season 
on the semen quality of rams. J. Cent. 
Anim. Res. Int. 1996;6:15-20. 

19. Ataman MB, Kaya A, Karaca F, Yıldız 
C, Çoyan K, Ergin A, Aksoy M. 
Relationships between morph metric 
measurements of testes and semen 
characteristics in breeding and no 
breeding season to select breeding 
yearling rams. J. Cent. Anim. Res. Int. 
1996;6:1-7. 

20. Keskin E, Keçeci T. Blood serum 
thyroid hormone levels and rumen 
protozoa in Merino rams at different 
environmental temperatures. Tr. J. 
Vet. Sci. 2001;17:115-118. 

21. Gündõgan M, Baki D, Yeni D. 
Reproductive seasonality in sheep 
(review), Acta Agri. Scand. Sec. Anim. 
Sci. 2003;53:175-179. 

22. Mickelsen WD, Paisley LG, Dahmen 
JJ. The effect of season on the scrotal 
circumference and sperm motility and 
morphology in rams. Theriogenology. 
1981;16:45-51. 

23. Oláh J, Kusza S, Harangi S, Posta J, 
Kovács A, Pécsi A, Budai C, Jávor A. 
Seasonal changes in scrotal 
circumference, the quantity and 
quality of ram semen in Hungary. 
Archives Animal Breeding /Archiv 
Tierzucht. 2013;56(10):102-108.  

24. Taherti M, Zidane K, Aggad H, Kaidi 
R. Sexual activity of the ram Ouled 
Djellal Bred Raised in the Region of 
Chlef. Inter. J. Sci. Basic and Applied 
Research. 2014;17(2):283-287.  

25. Colas G, Guerin Y, Lemaire Y, 
Montassier Y, Despierres J. Variations 
saisonnières du diamètre testiculaire 
et de la morphologie des 
spermatozoïdes chez bélier Vendéen 
et chez le bélier Texel. Rep. Nut. Dév. 
1986;26:863-875. 

26. Pelletier J, Garnier DH, De Reviers 
MM, Terqui M, Ortavant. Seasonal 
variations in LH and testosterone 
release in rams of two breeds. J. Rep. 
Fer. 1982;64:341-346.  

27. Mehouachi M. Caractéristiques de 
reproduction chez les béliers de race 
barabarine et Noire de Thibar. 
CIHEAM Cahiers Options 
Méditerranéennes. 1995;6:35-41.  

28. Schanbacher BD, Lunstra DD. 
Seasonal changes in sexual activity 
and serum levels of LH and 
testosterone in Finish Landrace and 
Suffolk rams. J. Anim. Sci. 1976;43(3): 
644-650. 

29. Aké-López JR, Aké-Villanueva NY, 
Segura-Correa JC, Aké-Villanueva 



 
 

 

 
 

BIONATURE : 2019 
 
 

 
(13) 

 

 

JR, Montes-Pérez RC. Effect of age 
and season on semen traits and 
serving capacity of Pelibuey rams 
under tropical conditions. Liv. Res. 
Rur. Dev. 2016;28:166. 

30. Ebling FJP, Lincolin GA. Endogenous 
opioids and the control of seasonal LH 
secretion in Soays rams. J. Endocrino. 
1985;107(3):341-353. 

31. Martin GB, Walkden-Brown SW. 
Nutritional influences on reproduction 
in mature male sheep and goats. J. 
Rep. Fer. 1995;49:436-449.  

32. Thwaites CJ. The comparative effects 
of under nutrition, exercise and 
frequency of ejaculation on the size 
and tone of the testes and on semen 
quality in the ram. Anim. Rep. Sci. 
1995;37(3-4):299-309. 

33. Hassan MR, Pervage S, 
Ershaduzzaman M, Talukder MAI. 
Influence of age on the spermiogramic 
parameters of native sheep. J. Bangl. 
Agri. Univ. 2009;7(2):301-304. 

____________________________________________________________________________________________ 
© Copyright Global Press Hub. All rights reserved.  


