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Abstract
Aim: The aim of the present study was to define the onset of puberty in Tazegzawt ram lambs, an Algerian sheep breed in 
endangered status with a small population in its local area.

Materials and Methods: Body growth (body weight and thoracic perimeter), scrotal circumference (SC), penis development 
stages, and seminal parameters (volume, concentration, and motility) were measured. Data were recorded at fortnightly 
intervals in 10 animals from 9 to 49 weeks of age.

Results: On the basis of seminal analyses, puberty occurred between 29 and 45 weeks of age. At 29 weeks of age, 30% 
of lambs reached puberty, and at 45 weeks of age, puberty was observed in 100% of the analyzed animals. Body weight 
appeared as the most determinant factor, and the onset of puberty was observed when animals reached 43.2±6.4 kg body 
weight with 25.8±3.7 cm of SC. Seminal analyses revealed that all parameters increased regularly from puberty onset except 
for sperm concentration. The mean semen volume during the study period was 0.48±0.33 mL with 0.84±0.6 mL at 37 weeks 
of age. Sperm concentration evolved similarly as semen volume; at 29 and 43 weeks of age, the sperm concentration 
was 942×106 and 1904×106 spermatozoa/mL, respectively. Kinematic parameters including the percentage of motility, the 
percentage of progressive motility, and gametes velocities as determined by Computer-Aided Sperm Analyzer showed the 
highest values at 49 weeks of age.

Conclusion: The current results revealed that, in Tazegzawt ram lambs, puberty occurs between 29 and 45 weeks when 
animals reach 43.2±4.6 kg body weight.
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Introduction

The complexity of mechanisms underlying 
gonads development and sexual maturity in domes-
tic animals reflects the complexity to define accu-
rately onset of puberty particularly in species with 
seasonal reproduction activity. The interaction 
between body weight, testis growth [1,2], testoster-
one secretion [2], and sperm production [3], espe-
cially during the pre-pubertal stage, is the key factors 
influencing puberty. In addition, it has been estab-
lished that puberty in male lambs depends on genetic 
origin [4], nutrition [5,6], birth date, and photoperiod 
length [5]. However, in sheep, puberty seems to be 

more dependent on body weight considered as the 
determinant factor [7,8].

Different indicators are commonly used to deter-
mine the onset of puberty; nevertheless, the solid 
yardsticks are the increased testicular size simulta-
neously to the first presence of spermatozoa in sem-
iniferous tubules, epididymis, and ejaculates [4,9]. 
Alternatively, puberty is determined on the basis of 
testicular growth [10], separation of the penis from the 
prepuce [11], and testosterone concentration [4].

Tazegzawt sheep is an indigenous breed in Algeria 
well adapted to the local environmental conditions; this 
breed is in an endangered status with a small popula-
tion in its origin area located in Kabylia Mountains, in 
North Center of Algeria. Tazegzawt is a sturdy animal 
with a large size mainly qualified for meat production. 
Phenotypically, Tazegzawt breed presents specific 
characteristics with blue-blackish tasks on the muzzle, 
the edges of the eyes, and earlobes [12].

To date, no previous characterization of the 
reproductive physiology of Tazegzawt breed is 
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reported, especially the standards to define accurately 
puberty onset in ram lambs. Generating knowledge 
on the reproductive physiology remains a prerequi-
site to future conservation and promoting strategies, 
especially through sperm biotechnologies. The aim 
of the present study was to determinate the puberty 
onset in Tazegzawt ram lambs on the basis of body 
growth, gonads index, and sperm output.
Materials and Methods
Ethical approval

The experiment was carried out in accordance with 
the guidelines laid down by the Directive 2010/63/EU of 
the European Parliament for Animal Ethics Committee 
for the use of animal experimentation.
Location

The study was conducted in Béjaïa District, 
Algeria, at the National Institute of Agronomic 
Research at an altitude of 26 m above the sea 
and at a longitude of 36.7070680° E and latitude 
of 4.958661° N.
Experimental animals

Ten Tazegzawt ram lambs born in spring 
(between March and April 2014) from single, twin, or 
triplet lambing were used. At birth, body weight var-
ied from 4 to 6.30 kg with 5.23±0.72 kg (mean stan-
dard deviation [SD]). The animals were used from the 
age of 9-49 weeks, and ram lambs were weaned at 
25 weeks of age.
Feeding

The ram lambs were maintained with their moth-
ers until weaning and then were housed separately in 
a shed and raised under the same management and 
nutritional conditions. The lambs were fed ordinary 
hay and barley. The water and mineral blocks were 
available ad libitum.
Data recorded
Body weight, thoracic perimeter (TP), and scrotal 
circumference (SC)

Body weight was measured using small rumi-
nants balance (maximum capacity 200 kg±500 g, 
Marechalle Pesage, France). TP and SC were mea-
sured with a flexible meter tape. The SC was mea-
sured around the largest diameter of the scrotum after 
pushing testes firmly into the scrotum.

Evaluation of penis development stages
Three stages were considered to determinate the 

degree of separation of penile adhesions from the pre-
putial mucosae [9,11]:
Stage 1: Infantile stage: The penis is thin and com-

pletely adherent to preputial mucosae.
Stage 2: Separation stage: The penis becomes visible; 

the separation of adhesions is initiated.
Stage 3: Pre-pubertal stage: The penis is completely 

separated from the prepuce and is fully exposed 
through the preputial orifice.

Electro ejaculation and seminal evaluations
Semen samples were collected at fortnightly 

intervals by electroejaculation using a battery-pow-
ered ram ejaculator (Ruakura probe, length 12 cm, 
2.5 cm diameter, Shoof International Ltd., France) 
delivering a 12 v, 1 amp electric stimulus to the pelvic 
structures. The stimulation was maintained for 5 s fol-
lowed by brief equal duration. This sequence was ter-
minated either when an ejaculate was obtained or after 
3 to 5 shocks. Electroejaculation was applied from 27 
to 49 weeks of age.

The volume of the ejaculate was assessed by a 
micropipette. Motility and sperm concentration were 
assessed using a Computer-Aided Sperm Analyzer 
(Sperm class analyzer, SCA Microptic, S.L., Version 
3.2.0, Barcelona, Spain) as follows: The samples were 
diluted to 20×106 Spermatozoa/mL and 10 µL of each 
sample was placed in a Makler® chamber (10 µm 
depth; Sefi Medical Instruments, Haifa, Israel) previ-
ously heated (37°C). The chamber was placed under 
phase contrast microscope (Nikon E200®-LED micro-
scope, Spain) and images were captured using a video 
camera (Basler Digital Camera A312fc Germany) at 
magnification 10×. Three sequences were scanned, 
and at least 200 spermatozoa were analyzed. The stan-
dard settings were set at 25 frames/s, 20-90 µm2 for 
head area, and curvilinear velocity (VCL) >10 µm/s 
to classify spermatozoa as motile. Measured kinetic 
parameters were total sperm motility (TM%), pro-
gressive sperm motility (PM%), linearity, straightness 
(STR%), wobble (WOB%), VCL (µm/s), straight 
linear velocity (VSL µm/s), average path velocity 
(VAP µm/s), amplitude of lateral movement of the 
head (ALH µm), and beat cross frequency (BCF 
Hertz). TM was defined as the percentage of sperma-
tozoa with VCL >10 µm/s, and PM was defined as the 
percentage of spermatozoa with VCL >25 µm/s and 
STR > 80%. Data shown are semen volume, sperm 
concentration, and VCL velocity.
Statistical analysis

All statistical analyses were carried out using 
Statview 4.02 software (Abacus Concepts Inc., 
Berkeley, CA, USA). The values of body weight, TP, 
SC, ejaculate volume, sperm concentration, and kine-
matic parameters were expressed as the mean±stan-
dard error of mean. Differences were assessed using 
one-way ANOVA followed by Fisher’s LSD test. 
Values were considered statistically significant when 
p<0.05.
Results
Body weight and SC

Body weight increased regularly from 9 to 
49 weeks of age with 22.8±4.0 kg and 52±2.4 kg, 
respectively (Figure-1). An average daily gain (ADG) 
of 104.2±23.1 g/day was recorded when consid-
ering the whole study period. During pre-weaning 
(0-25 weeks) and post-weaning (25-49 weeks), the 
ADG was 196±37.1 and 37.8±9.2 g/day, respectively.
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The growth regression equation curve of body 
weight according to lambs age was linear with a coef-
ficient of determination R2 = 0.61. A slight weight falls 
were observed between 25 and 27 weeks and between 
41 and 43 weeks.

TP (Figure-2) showed the same pattern as body 
weight, and the regression equation according to age 
revealed a linear relationship with a coefficient of 
determination R2=0.53. From 9 to 49 weeks of age, 
TP increased from 66±0.9 to 83.5±1.1 cm, with an 
average daily growth estimated to 0.06±0.09 cm/day.

SC (Figure-3) presented an average daily growth 
of 0.043±0.091 cm/day; at 9 and 49 weeks of age, 

values were 12.4±0.43 and 28±1.3 cm, respectively. 
Three growth rates were observed such as a slight 
growth from 9 to 21 weeks, exponential growth from 
21 to 35 weeks, and again a slight growth from 35 to 
49 weeks of age.
Penis development stages and semen presence

Table-1 represents age, body weight, TP, and SC 
according to Stages 2 and 3 of penile development. 
Stage 3 was observed between 27 and 39 weeks in 
all ram lambs (31.6±5.3 weeks, mean±SD) with 
41.2±6 kg, 79±4.4 cm, and 22.6±3.5 cm for body 
weight, TP, and SC, respectively. Table-2 represents 
body weight and SC according to the presence of 
semen. The results showed that semen was collected 
when ram lambs presented 43.2±6.4 kg body weight 
and 25.8±3.7 cm of SC.
Seminal parameters

Electroejaculation was applied from 27 weeks 
of age, and the first semen samples were collected at 
29 weeks of age from 30% of males. From then, semen 
was collected biweekly until 49 weeks of age; the per-
centage of the collected males increased gradually to 
reach 100% at 45 weeks of age. The mean semen vol-
ume during the study period was 0.48±0.32 mL with 
minimum (0.21±0.23 mL) and maximum volume 
(0.83±0.63 mL) observed at week 33 and 37, respec-
tively (Figure-4).

Figure-5 shows that sperm concentration fluc-
tuated considerably during the study period. When 
considering the total analyzed semen samples, a mean 
value was 1508±816×106 spermatozoa/mL. The high-
est sperm concentration was observed at the age of 
43 weeks with 1904±782×106 spermatozoa/mL.

Gametes motility measured objectively using a 
computer analyzer showed that all kinematic param-
eters (Table-3) reached the highest values at the age 
of 49 weeks with 50.6±8.8%, 6.4±1.7%, 59.6±1 µm/s, 
15.2±0.33 µm/s, 27.7±0.5 µm/s, 3±0.05 µm, and 
4.2±0.08 hertz for motility percentage, progressive 
motility percentage, VCL, VAP, VSL, ALH, and BCF, 
respectively.
Discussion

Tazegzawt sheep are well adapted to the local 
Algerian mountains; however, this breed remains not 
well studied and remains in an endangered status in 
relation to its small population. In our knowledge, no 
previous studies are available, especially concerning 
the reproduction physiology limiting substantially the 
initiation of preservation programs. The knowledge 
and mastery of reproduction particularly in males are 
one of the cornerstones in breeding management and 
preservation programs of endangered animals through 
semen biotechnologies.

Abraham et al. [13] reported that there are differ-
ent definitions of puberty, including the presence of fully 
developed genitalia, libido, and a minimum concentra-
tion of sperm in ejaculate. Puberty in male is the moment 

Figure-1: Average body weight of Tazegzawt ram 
lambs from 9 to 49 weeks of age. Data are presented as 
mean±standard deviation.

Figure-2: Average thoracic perimeter of Tazegzawt ram 
lambs from 9 to 49 weeks of age. Data are presented as 
mean±standard deviation.

Figure-3: Average scrotal circumference in Tazegzawt ram 
lambs from 9 to 49 weeks of age. Data are presented as 
mean±standard deviation.
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when, for the first time, a male can mate a female and 
produce a pregnancy. Elhammali et al. [14] reported 
that the differences observed in terms of puberty onset 
are attributed to several factors including breed, cli-
mate, nutrition management, the methods of estimating 
puberty, and semen collection method employed.

In the current work, body weight, thoracic 
and SCs, penile development stages, and seminal 
parameters were considered to investigate puberty 
onset. Tazegzawt ram lamb presented a signif-
icant growth potential, at birth, lambs weighed 
5.2±0.7 kg, and values were lower than those reported 
in Redkaraman lambs (5.6±0.33 kg [1]) but higher 
than those of several breeds including Bharat Merino 
(3.2±0.03 kg [15,16]), Romanov (2.5±0.18 kg [18]), 
Sardi (4.1 kg, [18]), D’Man (2.8±0.65 kg [16]), and 
Ouled Djellal (4.5±0.7 kg [19]), an Algerian breed 
which showed at one year age an average daily gain 
of 104.2±23.1 g/day.

Penile development stages revealed that semen 
was collected later after reaching the Stage 3. When 
reaching this stage, SC was 22.6±3.5 cm, values 
lower than those expressed at first semen collection 
(25.8±3.7 cm). This indicates that even if penile devel-
opment is reported as an indicator of puberty onset, it 
remains not accurately related to spermatogenesis and 
semen production activity.

Table-1: Penile development stages (Stage 2: The penis is incompletely separated from the prepuce and Stage 3: The 
penis is completely separated from the prepuce) according to Tazegzawt ram lambs’ age, body weight, thoracic 
perimeter, and scrotal circumference.

Penile development 
stages

Age (weeks) Body weight (kg) Thoracic perimeter (cm) Scrotal circumference (cm)

Stage 2 23.4±0.84 36.8±5.9 76.7±4.3 18.1±4.7
Stage 3 31.6±5.3 41.2±6.05 79±4.5 22.6±3.5

Table-2: Body weight and scrotal circumference in Tazegzawt ram lambs according to semen presence.

Body and testicular parameters Semen absence Sperm presence in the collected ejaculates

Body weight (kg) 36.9±5.8 43.2±6.4
Scrotal circumference (cm) 17.1±2.6 25.8±3.7

Table-3: Sperm kinematic parameters of Tazegzawt ram lambs obtained by the mean of Computer-Aided Sperm 
Analyzer (CASA) from 29 to 49 weeks of age.

Age Motility (%) Progressive motility (%) VCL (μ/σ) VAP (μ/σ) VSL (μ/σ) ALH (μ/σ) BCF (Hertz)

Week 29 20.5±14.5 11.7±9.4 55.8±2.1 27.7±1.4 36.3±1.4 2.4±0.1 5.3±0.2
Week 31 18.3±9.8 8.8±6.0 50±1.6 28.3±1.4 35.7±1.4 2.1±0.1 5.2±0.2
Week 33 15.8±2.9 5.4±1.7 29±1.7 8.6±0.6 14.4±0.7 1.8±0.1 1.6±0.1
Week 35 24±5.8 6.7±2.4 39.7±1.4 28.3±0.5 62.9±0.7 7±0.1 4.4±0.2
Week 37 35.5±4.4 0.9±0.3 31.7±0.5 9.1±0.2 16.1±0.3 1.8±0.0 2.2±0.1
Week 39 25.3±2.2 0.1±0.1 22.8±0.6 4.5±0.2 9.7±0.3 1.5±0.0 1.4±0.1
Week 41 19.4±2.6 0.5±0.3 22.2±0.7 4.3±0.3 8.7±0.3 1.4±0.0 1.5±0.1
Week 43 25.4±3.6 0.3±0.1 25.7±0.3 7.3±0.2 13.8±0.2 1.7±0.0 1.5±0.0
Week 45 20.8±1.5 0.3±0.2 23.8±0.4 6.88±0.2 12.2±0.2 1.6±0.0 1.2±0.0
Week 47 31.5±10.3 4.4±2.8 45.7±0.5 14.6±0.2 22.9±0.3 2.4±0.0 5.0±0.1
Week 49 50.6±8.8 6.4±1.7 59.6±1.0 15.2±0.3 27.7±0.5 3±0.0 4.2±0.1

Data are presented as mean±SD. VCL=Curvilinear velocity, VAP=Average path velocity, VSL=Straight linear velocity; 
ALH=Amplitude of lateral movement of the head, BCF=Beat cross frequency, SD=Standard deviation

Figure-4: Biweekly seminal volume (mean±standard 
deviation) in Tazegzawt ram lambs from 29 to 49 weeks 
of age.

Figure-5: Biweekly sperm concentration (×106) 
(mean±standard deviation) in Tazegzawt ram lambs 
from 29 to 49 weeks of age determined by the mean of 
Computer-Aided Sperm Analyzer.
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The results revealed that SC presented three 
growth kinetics: A slow growth from 9 to 21 weeks, 
exponential growth from 21 to 35 weeks, and a rel-
atively stationary growth from 35 to 49 weeks of 
age. When using exclusively SC as an indicator of 
sexual maturity, puberty onset is considered as com-
pleted when SC presents the highest values. In fact, 
in the current results, puberty was observed, on the 
basis of semen collection, when SC was 25.8±3.7 cm 
(mean±SD), corresponding to the end of the exponen-
tial development stage.

In Tazegzawt sheep, males expressed puberty 
over 16 weeks (from 29 to 45 week) at 33±4.9 
(mean±SD) weeks of age. Semen was first recovered 
from 30% of lambs at 29 weeks, and at 45 weeks, 
100% of lambs reached puberty. Several authors indi-
cate a quite considerable variation in age and body 
weight at puberty between and within breeds [20]. 
In fact, different ages at puberty are reported such 
as 228±7 days (31.5-32.5 weeks) in Ouled Djellal 
sheep [21], 27.3-28.7 weeks in Merinos sheep [9], 
39 weeks in Yankasa sheep [22], 28.2±0.8 weeks in 
Santa Ines sheep [3], and 112.5±2.3 days (16 weeks) 
in Romanov sheep [18]. However, according to 
Chakraborty et al. [23], when using electroejacula-
tion, the ram lamb could reach puberty 2 weeks earlier 
than what is recorded.

In Tazegzawt lambs, body weight, when com-
pared to age, appeared as the most determinant factor 
conditioning puberty onset. In fact, from 29 weeks of 
age, collected males presented systematically higher 
body weight than the uncollected ones (43.1±5.5 kg 
vs. 35.3±8.9 kg); this seems to be in total accordance 
with the previous reports [11,22].

Body weight at puberty in Tazegzawt ram lambs 
(43.1±5.47 kg) appeared to be lower than those reported 
in Saidi ram lambs (50.3±3 kg [24]) but closer to those 
in Ouled Djellal ram lambs (40.4±1.2 kg [21]), Libyan 
fat-tailed ram lambs (39.9±9.3 kg [11]), and Suffolk 
sheep (36.8 kg; [20]). Lower body weights at puberty 
are also reported with 32.5 kg in Clun Forest sheep [7], 
33.1 kg in Rahmani sheep [25], 24-29 kg in Merino 
sheep [9], and 23.7 ± 0.94 kg in Romanov sheep [18].

According to Ghorbankhani et al. [26], the 
semen produced by different breeds of sheep have 
been evaluated including essentially semen volume 
ranging from 0.6 to 1.6 mL and sperm density rang-
ing from 2.6 to 5.5×109 spermatozoa/mL. In Sanjabi 
ram lambs, these authors recorded 1.1±0.03 mL and 
1112,3±67.7×106  spermatozoa/mL for semen vol-
ume and sperm concentration, respectively. In Ouled 
Djella, an Algerian breed, Boussena et al. [21] recorded 
1139±395×106 spermatozoa/mL and 0.63±0.13 mL 
for sperm concentration and semen volume, values 
close to those of the current study.
Conclusion

It can be concluded that the onset of puberty in 
Tazegzawt ram lambs born in spring, occurs between 

29 and 45 weeks of age, body weight appeared as the 
most determinant factor.
Authors’ Contributions

FM participated in the design and realization 
of the study, data collection, analysis, and interpre-
tation and drafted the manuscript. RE participated in 
the design of the study. RN and NZ were involved in 
reviewing the manuscript. NA and MI designed and 
directed the research. All authors read and approved 
the final manuscript.
Acknowledgments

The assistance of INRAA staff at the research 
center of Oued Ghir, Bejaia (Boudriaf Sabrina, Arrous 
Salima, Amara Hocine, Djoudi Omar, and Tamazout 
Boualem), in data collection is greatly appreci-
ated. National Institute for Agronomic Research of 
Algeria (INRAA) funded the study. The publication 
was prepared with the support of RUDN University 
program 5-100.
Competing interests

The authors declare that they have no competing 
of interest.
References
1. Emsen, E. (2005) Testicular development and body weight 

gain from birth to 1 year of age of Awassi and Redkaraman 
sheep and their reciprocal crosses. Small Ruminant Res., 
59: 79-82.

2. Martinez, J.M., Dominguez, B., Barrientos, M., Canseco, R., 
Ortega, E. and Lamothe, C. (2012) Biometry and testicular 
growth influenced nutrition on prepubertal pelibuey lambs. 
J. Anim. Feed Res., 2: 314-321.

3. Souza, C.E.A., Araújo, A.A., Oliveira, J.T.A., Lima 
Souza, A.C., Neiva, J.N.M. and Moura, A.A. (2010) 
Reproductive development of santa inês rams during the 
first year of life: Body and testis growth, testosterone con-
centrations, sperm parameters, age at puberty and seminal 
plasma proteins. Reprod. Domest. Anim., 45: 644-653.

4. Kridli, R.T., Abdullah, A.Y., Shaker, M.M. and 
Al-Momani, A.Q. (2006) Age at puberty and some biologi-
cal parameters of Awassi and its first crosses with Charollais 
and Romanov rams. Ital. J. Anim.Sci., 5: 193-202.

5. Foster, D.L., Ebling, F.J.P. and Clapool, L.E. (1988) Timing 
of puberty by photoperiod. Reprod. Nutr. Dev., 28: 349-364.

6. Khalifa, E.I., Ahmed, M.E., Hafez, Y.H., El-Zolaky, O.A. 
and Bahera, K.M. (2013) Age at puberty and fertility of 
Rahmani sheep fed on biological inoculated corn silage. 
Ann. Agric. Sci. 58(2): 163-172.

7. Dyrmundsson, O.R. and Lees, J.L. (1972) Pubertal develop-
ment of Clun Forest ram lambs in relation to time of birth. J. 
Agric. Sci., 79:83-89.

8. Haynes, N.B. and Schanbacher, B.D. (1983) The control 
of reproductive activity in the ram. In: Gordon, I., edi-
tor. Controlled Reproduction in Sheep and Goats. CAB 
International, Wallingford, UK. p431-451.

9. Pretorious, P.S. and Marincowitz, G. (1968) Post-natal 
penis development, testis descent and puberty in Merino 
ram lambs on different planes of nutrition. S. Afr. J. Agric. 
Sci., 11: 319-333.

10. Salisbury, G.W., Van Demark, N.L. and Lodge, J.R. (1978) 
Physiology of Reproduction and Artificial Insemination 
of Cattle. W.H. Freeman and Company, San Francisco 
(USA). p798.



Veterinary World, EISSN: 2231-0916 894

Available at www.veterinaryworld.org/Vol.11/July-2018/1.pdf

11. Madani, M.O.K., Rahal, M.S., Zawia, M.T. and 
Eluwhaishi, B.A. (1989) Puberty and early sexual devel-
opment in Libyan Fat-Tailed ram lambs. Br. Vet. J., 
145: 276-288.

12. El bouyahiaoui, R., Arbouche, F., Ghozlane, F., Moulla, F., 
Belkheir, B., Bentrioua, A., Hidra, H., Mansouri, H., 
Iguer-ouada, M., Bellahreche, A. and Djaout, A. (2015) 
Répartition et phénotype de la race ovine Bleue de Kabylie 
ou Tazegzawt (Algerie). Livest. Res. Rural Dev., 27: 10.

13. Abraham, M.C., Puhakka, J., Ruete, A., Mohsen 
Al-Essawe, E., de Verdier, K., Morrell, J.M. and Bage, A. 
(2016) Testicular length as an indicator of onset of sperm 
production in alpacas under Swedish conditions. Acta. Vet. 
Scand., 58: 10.

14. Elhammali, N.S.A., Alqurashi, A.M., Tajedin Ibrahim, M. 
and Elsheikh, A.S. (2013) Puberty of crossbred male goat 
kids. J. Am. Sci., 9(4): 95-99.

15. Dixit, S.P., Dihillon, J.S. and Singh, C. (2001) Genetics 
and non-genetic parameter estimates for growth traits of 
Baharat Merino lambs. Small Ruminant. Res. 42: 101-104.

16. Chniter, M., Hammadi, M., Khorchani, T., Ben Sassi, M., 
Harab, H., Krit, R. and Ben Hamouda, M. (2011) Performance 
de Croissance et Mortalité Des Agneaux D’man Elevés Dans 
la Ferme de l’OEP à Chenchou. In: Mutations des Systèmes 
D’élevage Ovins et Perspectives de Leur Durabilité. Vol. 97. 
Options Méditerranéennes, CIHEAM, Zaragoza, Série A: 
Séminaires Méditerranéens-N. p161-163.

17. Korkmaz, M.K. and Emsen, E. (2016) Growth and repro-
ductive traits of purebred and crossbred Romanov lambs in 
Eastern Anatolia. Anim. Reprod., 13: 3-6.

18. Chikhi, A. and Boujenane, I. (2003b) Caractérisation zoo-
technique des ovins de race Sardi au Maroc. Rev. Élev. Méd. 
Vét. Pay., 56: 187-192.

19. Boussena, S., Bouaziz, O., Zerrougui, S., Derqaoui, L. and 
Tainturier, D. (2013) Performances de croissance corporelle 
et testiculaire avant le sevrage chez les agneaux de race 
Ouled Djellal. Rev. Méd. Vét., 164(4): 191-119.

20. Skinner, J.D., Booth, W.D. and Rowson, L.E.A. (1968) 
The postnatal development of the reproductive tract of the 
Suffolk rams and changes in the gonadotropin content of the 
pituitary. J. Reprod. Fertil., 16: 463-477.

21. Boussena, S., Bouaziz, O., Hireche, S., Derqaoui, L., 
Dib, L. and Moula, N. (2016) Apparition de la puberte chez 
les agneaux males de race Ouled Djellal. Rev. Med. Vet., 
167: 274-282.

22. Osinowo, O.A., Marire, B.N. and Grace, A.E. (1992) 
Preliminary study of postnatal growth and reproductive 
tract development in Yankasa rams. Anim. Reprod. Sci., 
27: 49-54.

23. Chakraborty, P.K., Stuart, L.D. and Brown, J.L. (1989) 
Puberty in the male Nubian goat: Serum concentration of 
LH, FSH and testosterone from birth through puberty and 
semen characteristics at sexual maturity. Anim. Reprod. 
Sci., 20: 91-101.

24. Anas, A.S., Salem, I.A. and Aboulwafa, G. (2005) 
Relationship of puberty and semen characteristics to sea-
sonal and nutritional variations in SAIDI ram lambs. Egypt. 
J. Anim. Prod., 42(2): 145-156.

25. Regab, M.T., Sharafeldin, M.A. and Khalil, I.A. (1966) 
Sexual behavior of male lambs as affected by the plane of 
nutrition. J. Anim. Prod. U.A.R. 6: 89-94.

26. Ghorbankhani, F., Souri, M., Moeini, M.M. and 
Mirmahmoudi, R. (2015) Effect of nutritional state on 
semen characteristics, testicular size and serum testoster-
one concentration in Sanjabi ram lambs during the natural 
breeding season. Anim. Reprod. Sci. 153: 22-28.

********




