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Abstract. This study aimed to evaluate monthly variations in testicular measurements and semen
characteristics in young Tazegzawt rams. Ten yearling rams, aged 11 months at the beginning of the
experiment, were monitored over a one-year period (January-December). Body weight (BW), scrotal
circumference (SC), testis diameter (TD), testis length (TL), semen characteristics and sperm kinematic
parameters were recorded monthly.

Significant differences were observed between the months of the year for body weight, testicular
measurements and semen parameters (P < 0.05), whereas differences across individual rams were
significant only for body weight and testicular traits. Testicular size was lowest from January to March
and increased progressively from May to November reaching peak values in October and November,
followed by a slight decline in December.

Semen volume and sperm concentration were lowest during winter and early spring, increased from
late spring to autumn, and reached maximum values in December for semen volume (1.13 mL)
and in October—November for sperm concentration (=2.2 x 10° spermatozoa/mL). Sperm motility
showed marked seasonal variation, with minimal values in winter and early spring and maximal values
(=100%) recorded in September and October. Sperm velocity parameters peaked during late summer
and autumn, indicating fast but mostly non-progressive motility.

In conclusion, optimal semen quantity and quality in young Tazegzawt rams were observed from
late spring through autumn, whereas reproductive performance declined during winter and early spring.
These findings provide valuable information for the conservation and reproductive management of this

endangered Algerian sheep breed.

Introduction

The Tazegzawt sheep are reared mainly for meat
production in northeastern Algeria, specifically in
the mountain region of Kabylia (Akbou in Bejaia
Department), under extensive and often mixed farming
systems, together with goat and cattle. The breed is
characterized by black spots with bluish reflections on
the eyes, ear lobes, muzzle and lower jaw.

Tazegzawt sheep represent a critical Algerian
genetic resource and are considered one of the most
endangered sheep breeds in the country, with an
estimated population of approximately 300 heads.
The breed is known for its hardiness, adaptation
to mountainous environments, and favourable
zootechnical performance, particularly in growth
(average birth weight of 5.0 + 1.0 kg and body weight
of 39.7 £ 7.0 kg at 6 months) (Moulla et al., 2022) and
reproduction (fertility rate of 84% and prolificacy of
150%) (El Bouyahiaoui et al., 2015). Preservation of
the Tazegzawt breed is therefore essential to maintain
local adaptability and genetic diversity in Algerian
sheep populations.

Reproductive activity in rams is influenced by

Corresponding author: faridmoulla67 @gmail.com
Phone: +213 21521283

several factors, including genetics, breed, nutrition,
ambient temperature, endocrine regulation, and
management system. However, photoperiod remains
the primary environmental factor affecting seasonal
reproduction in sheep. Although seasonal effects are
less pronounced in males than in females, significant
monthly variations in scrotal circumference and
semen characteristics have been reported both
between breeds and between individuals within
the same breed (Pandey et al.,, 1985; Langford et
al., 1998; Salhab et al., 2003). Periods of reduced
sexual activity are often characterized by decreased
libido, testicular size, hormone secretion, and semen
quantity and quality.

Seasonal changes in semen characteristics
are mainly attributed to variations in day length
throughout the year (Chemineau et al.,, 1992). In
general, sperm quality in rams is superior during
summer and autumn compared with winter and early
spring (Oberst et al., 2011). Photoperiod has been
shown to significantly influence sperm production
and fertility in rams (Colas et al., 1985). Nevertheless,
other factors such as nutrition, social environment,
presence of females, geographical location, age,
testicular morphology, body conformation, and libido
may also affect semen quality (Al-Ghalban et al., 2004;
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Zamiri and Khodaei, 2005; Zarazaga et al., 2005).
Under extensive management conditions, nutritional
status may exert a stronger influence on reproductive
activity than photoperiod alone (Mukasa-Mugerwa
and Ezaz, 1992; Perez et al., 1997).

Although several studies have investigated sperm
characteristics in Algerian sheep breeds (Aissaoui et
al., 2004; Ghozlane et al., 2005; Boucif et al., 2007;
Boussena et al., 2014; Benia et al., 2018; Belkhiri
et al., 2019; Taherti et al., 2023), no information is
currently available on testicular development and
semen characteristics of Tazegzawt rams, a critically
endangered Algerian sheep breed. Moreover, no
longitudinal study has evaluated monthly changes
in semen quality and sperm kinematic parameters
throughout an entire year in young rams of this
breed.

Therefore, the present study represents the first
comprehensive assessment of body weight, testicular
morphometry and semen characteristics, including
CASA-based sperm kinematics, in young Tazegzawt
rams reared under semi-extensive conditions in
Algeria. We hypothesized that young Tazegzawt rams
are capable of producing fertile and viable sperm
throughout the year, with seasonal variations in semen
quantity and quality. The objective of this study was
to assess monthly variations in body weight, testicular
measurements and semen characteristics in order
to optimize reproductive management and support
conservation strategies, including the potential use
of artificial insemination, for this endangered sheep

breed.

Materials and methods

Location, climatic conditions and ethical

approval

The present study was conducted in collaboration
with the Faculty of Natural and Life Sciences of
Bejaia University and was carried out at the INRAA
experimental station “Oued Ghir” in Béjaia District,
in northeastern Algeria, (36°42’37”N, 4°58,38»E;
66 m above sea level). This area is characterized by
a Mediterranean climate with annual temperatures
ranging from 12.9°C to 22.1°C and an average annual
rainfall of 767 mm.

The experiment was conducted in accordance
with the guidelines of Directive 2010/63/EU of the
European Parliament on the protection of animals
used for scientific purposes and was approved by the
relevant institutional ethics Committee.

Animals, feeding and management

This experiment was carried out from January
to December using 10 young Tazegzawt rams aged
11 months at the beginning of the study, with body
weights ranging between 34 and 54.5 kg. The rams
were fed oat vetch hay and commercial concentrate
composed of (50% barley, 10% corn, 37.5% wheat
bran and 2.5% mineral vitamin supplement). Water

and mineral blocks containing vitamins A, D,and E,
as well as magnesium, manganese, iron, zinc, cobalt,
iodine and selenium were provided ad libitum. Data
for all parameters were recorded monthly for each
ram from 11 until 22 month of age.

Determination of body weight, scrotal and

testicular measurements

Eachram wasweighed once amonth, concomitantly
with scrotal and testicular measurements. Body weight
was recorded using a small ruminants scale (maximum
capacity 200 kg + 500 g, Marechalle Pesage, France).
The scrotal circumference was measured at the widest
point of the scrotum using the flexible metric tape.
Testis diameter and length were measured using a
sliding calliper after gently pushing each testis against
the scrotum wall.

Sperm collection and evaluation

Semen was collected from each ram once a
month throughout the study period using an electro-
ejaculator (Ruakura probe, length 12 c¢m, diameter
2.5 cm, Shoof International Ltd., France). In April,
semen analysis was not performed due to a failure
of the computer-assisted sperm analyzer. A total
number of 108 semen ejaculates were collected from
10 Tazegzawt rams during the experiment.

Semen samples were evaluated for volume (mL),
sperm concentration per mL (x 10° spermatozoa/
mL), sperm motility (%), progressive sperm motility
(%) and kinematic parameters (VCL, VSL, VAP,
ALH, BCF and STR). Ejaculate volume was measured
using a micropipette. The sperm concentration and
motility and progressive sperm mobility were assessed
using a computer-assisted sperm analyzer (Sperm
Class Analyzer, SCA Microptic, S.L., Version 3.2.0,
Barcelona, Spain).

Kinematic parameters for each spermatozoon were
defined according to Mortimer (2000): curvilinear
velocity (VCL; mean velocity of the sperm head along
its actual trajectory, pm/s); straight-line velocity
(VSL; mean velocity measured in a straight line from
the beginning to the end of the track, um/s); average
path velocity (VAP; mean velocity along the smoothed
path, um/s); straightness (STR; VSL/VAP, %);
linearity (LIN; VSL/VCL, %); wobble (WOB;VAP/
VCL, %); amplitude of lateral head displacement
(ALH; mean width of the lateral movement of the
sperm head, pm) and beat-cross frequency (BCF;
frequency of the sperm head crossing the average
path, Hz).

Spermatozoa were considered motile when
VCL>20 pm/s (Marco-Jiménez et al., 2005), rapid
(RAP) when VCL > 75 um/s and progressive when
STR was at least 80%.

Statistical analysis
All data of body weight, testicular measurements
(SC, TD and TL) and spermatic parameters (SV,
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sperm concentration, mobility, progressive mobility
and kinematic parameters of sperm) collected in 10
rams throughout the year were subjected to an analysis
using SPSS/PASW version 20.0 (SPSS Inc., Chicago,
IL, USA). Descriptive statistics were calculated, and
one-way analysis of variance test (ANOVA) was
performed to evaluate the effect of month, followed
by multiple comparisons. Differences were considered
statistically significant at P < 0.05.

Results

Monthly variations in body weight and

testicular size

Variations in body weight and testicular parameters
between rams and between the months of the year
were highly significant (P < 0.0001). Mean body weight
increased continuously from January and reached its
highest value in September (66.20 + 2.83 kg). A slight
decline was observed in October and November,
followed by an increase in December.

Regarding monthly variations in testicular size, the

lowest values of testicular parameters (SC, TD and
TL) were recorded from January to March. Testicular
size increased from May to November, with the
highest values observed during the autumn months,
followed by a slight decrease in December (Table 1).

Monthly variations in sperm characteristics

The mean ejaculate volume was 0.68 + 0.04 mL.
Monthly mean values did not increase linearly with
age but showed fluctuations throughout the study
period, ranging from 0.37 + 0.07 mL (minimum
value in March) to 1.13 = 0.11 mL (maximum value
in December). Ejaculate volume showed highly signi-
ficant monthly variations (P < 0.0001) but did not
differ significantly between rams (P > 0.05). Semen
production was low from January to March, increased
from May to July, slightly decreased in August, and
then increased again from September to December.

The average sperm concentration recorded in this
study was 174313 + 77.46 x 10°spermatozoa / mL.
Monthly mean values fluctuated throughout the

Table 1. Mean (+ SD) body weight and testicular measurements according to individual rams and months in young
Tazegzawt rams

Animal 0.0001" 0.0001" 0.0001° 0.0001""
Variable BW (Kg) CS (Cm) TD (Cm) TL (Cm)
1 66.34 +2.33 31.92 + 0.40 5.77 +0.23 12.22 +0.38
2 68.00 + 2.14 31.98 + 0.55 6.00 + 0.20 13.24 + 0.15
3 62.00 + 2.06 32.13 +0.22 6.00 + 0.16 12.74 + 0.26
4 59.33 + 2.38 31.92 + 0.67 6.12 +0.12 13.16 £ 0.24
5 56.95 + 2.04 30.95 + 0.98 5.94 £ 0.20 13.54 £ 0.22
6 62.58 + 4.63 33.85 + 0.45 6.33 +0.18 13.61 +0.16
7 4921+ 1.52 26.34 +0.86 5.15 + 0.22 10.19 + 0.38
8 60.01 + 2.52 32.28 +0.52 6.10 + 0.15 11.75 + 0.36
9 51.33 +2.01 30.38 + 1.14 5.99 + (.23 12.31 +0.28
10 55.55 + 1.58 25.39 + 0.89 4.98 +0.15 9.92 + 0.40
Age (months) | Month measure 0.00017 0.00017 0.0001"" 0.002™"
11 January 48.12 + 1.46 28.20 + 0.98 4.90 + 0.15 11.17 £ 0.50
12 February 50.20 + 2.20 26.96 + 1.46 4.94 +0.21 11.05 + 0.57
13 March 53.30 + 2.35 28.86 + 1.21 5.25 + 0.16 11.68 + 0.44
15 May 56.44 + 1.91 30.92 + 0.96 5.93 + (.18 12.25 + 0.50
16 June 61.70 + 1.95 31.71 + 0.96 6.05 + 0.19 12.15 + 0.51
17 July 62.90 + 2.27 31.48 + 0.77 6.08 + 0,15 12.16 + 0.50
18 August 63.95 + 2.15 31.39 + 0.80 6.12+0.16 12.31 +0.49
19 September 66.20 + 2.83 32.17 + 0.79 6.20 + 0.14 12.64 + 0.34
20 October 62.00 = 2.02 32.65 + 0.75 6.39 +0.14 13.35 + 0.33
21 November 61.40 = 1.85 32.87 + 0.79 6.45 +0.14 13.41 + 0.34
22 December 64.50 + 1.84 31.09 + 0.94 6.10 +0.19 13.03 + 0.34
MgvnefléD 59.31 + 8.57 30.80 + 0.33 5.87 + 0.07 12.31+0.15

BW: body weight; SC: scrotal circumference; TD: testis diameter; TL: testis length; SD: standard deviation; mean values

of body weight and testicular size differed significantly between individual rams and between months (**P < 0.001).
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experiment period, with minimum and maximum
values of 532.44 x 10° spermatozoa/mL in March
and 2205.89 x 10° spermatozoa/mL in November,
respectively. Sperm concentration did not vary
significantly between rams (P > 0.05) whereas
monthly variations were very significant (P < 0.0001).
The monthly pattern of sperm concentration was
similar to that of ejaculate volume, with low values
from January to March, an increase from May to July,
a decrease in August, followed by an increase from
September to November and a slight decrease in
December.

Mean sperm motility was 68.48 + 3.34%. This
parameter showed marked monthly fluctuations,
with the maximum value recorded in September
and October (almost 100%) and the minimum value
observed in January (26.66%). Sperm motility was
not statistically significantly different between rams
(P > 0.05) but varied highly significantly between
months of the year (P < 0.0001). Mean motility

values were lower from January to March (winter and
early spring), increased from May to November (late

spring summer and autumn), and decreased again in
December (Table 2).

Monthly variations in sperm kinematic

paramelers

Analysis of average sperm kinematic parameters
showed that the sperm velocity parameters (VCL,
VSL and VAP), measured objectively using a
computer-assisted analyzer, were lowest in January.
These parameters increased to reach a first peak in
May, decreased in June, and then increased again
to reach a second peak in October for VCL and in
September and October for VSL and VAP. Thereafter,
velocity parameters decreased in November and
December.

Monthly mean STR values ranged between
47% and 57%. Although sperm mobility was not
progressive (STR < 80%), spermatozoa were motile

Table 2. Mean (+ SD) seminal characteristics according to individual rams and months in young Tazegzawt rams

Semen volume Spermatozoa concentration Sperm mobility
Animal (mL) (x10°/mL) (%)
Variable
0.22 (NS) 0.549 (NS) 0.289 (NS)
1 0.84 +0.19 1722.88 £ 242.95 73.41 + 10.76
2 0.73 +0.09 1660.21 £ 292.43 68.23 + 10.13
3 0.92+0.14 2225.1 £231.93 93.15 £ 5.27
4 0.61 +0.11 1800.13 £ 223.27 71.75 + 11.12
5 0.71 £ 0.08 1340.41 + 184.62 53.32 + 12.63
6 0.72 +0.09 1690.24 + 235.01 59.25 + 9.84
7 0.53 +0.11 1851.92 + 328.07 55.75 + 13.08
8 0.61 +0.06 1537.97 £ 191.83 72.44 + 8.65
9 0.59 = 0.07 1827.08 + 247.83 73.93 + 10.32
10 0.54 + 0.09 1795.1 + 278.02 61.31 £11.72
Age Collection month 0.0001°"" 0.0001°"" 0.0001""
11 January 0.50 = 0.05 1439.40 £ 273.74 26.66 + 3.20
12 February 0.43 +0.09 1104.50 + 250.26 31.55 +10.33
13 March 0.37 £ 0.07 532.44 £ 94.11 50.66 * 8.81
15 May 0.53 +0.08 1764.67 + 300.97 81.94 £ 11.53
16 June 0.66 = 0.12 1802.56 + 300.03 72.6 +9.78
17 July 0.86 = 0.20 2148.02 +229.36 75.34 + 10.87
18 August 0.66 + 0.08 1827.34 + 188.61 70.04 + 12.34
19 September 0.72 £ 0.04 1966.84 + 126.97 98.97 £ 0.33
20 October 0.81 +0.09 2197.97 £65.43 99.40 £ 0.29
21 November 0.80 £ 0.05 2205.89 + 156.71 84.15+6.21
22 December 1.13+0.11 2033.30 £ 211.71 56.05 = 9.05
MeoaffléD 0.68 + 0.04 1743.13 + 77.46 68.48 + 3.34

Mean values of semen parameters differed significantly between months (***P < 0.001) but not between individual

rams (P > 0.05).
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(VCL » 20 pm/s) throughout the study and showed
fast movement (VCL > 75 pm/s) in May, September
and October months (Fig. 1). Differences in
kinematic parameters were not significant between
rams (P > 0.05) but were highly significant between
the months of the year (P < 0.0001) (Table 3).

General assessment of reproductive performance

Overall, the results indicate that good-quality
semen can be collected from young Tazegzawt
rams from 15 months of age. This breed appears
capable of producing semen of satisfactory quality
during most of the year, particularly from May to
November, with optimal semen quality observed
during the autumn months (September, October and
November). Reduced semen quality was observed
from January to March for ejaculate volume and

sperm concentration, and from December to
March for sperm motility. Consequently, the most
favourable period for reproduction occurs during late
spring, summer and autumn, whereas reproduction
performance is reduced during winter months and
early spring.

Discussion

To date, no scientific information is available
regarding the semen characteristics of the Tazegzawt
ram. This study provides the first detailed description
of monthly variations in testicular size, semen
characteristics and sperm kinematic parameters in
young Tazegzawt rams reared in Algeria and raised
in semi-extensive management conditions. The
originality of this work lies not only in the investigation
of a critically endangered local breed, but also in the

===\/CL (1/0)

== \/SL (/o)
== VAP (11/0)
== ALH (u/0)

Sperm Kinematic parameters
Y
o

Months

==BFC (Hertz)
=@=STR (%)

Fig. 1. Mean (£SD) sperm kinematic parameters (VCL, VSL, VAP, ALH, BFC and STR)
according to collection month in Tazegzawt rams

Mean values of sperm kinematic parameters differed significantly between the months (**P < 0.001).

Table 3. Mean (+SD) kinematic parameters according to individual Tazegzawt rams

Factor Of | VCL (um/s) | VSL(um/s) | VAP (um/s) | ALH (um/s) | BCE (Herts) STR (%)
Animal 0.375(NS) 0.860(NS) 0.699(NS) 0.230(NS) 0.590(NS) 0.646(NS)
1 67.47 +11.30 | 22.7+4.00 38.13 + 7.06 3.13 + 0.44 4.69 + 0.69 54.62 + 1.99
2 61.7+11.72 | 18.64+3.71 | 33.10+6.79 3.02 +0.48 3.77 + 0.62 52.90 + 1.21
3 84.1+993 | 25814282 | 4574+5.50 3.95 + 0,40 5.03 + 0.42 54.30 + 1.42
4 72.16 £ 12.76 | 23.38 +4.83 | 40.34 £7.47 3.34 £ 0.52 4.17 £ 0.68 50.74 + 2.25
5 52.290+942 | 19.77+4.30 | 30.81+6.39 2.45 £ (.34 3.61 + 0.69 52.39 £ 1.75
6 48.81+822 | 1677 +2.74 | 27.59 + 481 2.42 +0.33 3.52 + 0.47 51.65 * 0.63
7 50.57 = 10.03 | 18.73+4.12 | 30.69+6.62 | 2.43+0.39 3.53 + 0.66 52.29 £ 2.61
8 58.00 +8.81 | 20.95+3.81 | 34.16+6.18 | 2.73+0.32 4.39 +0.46 54.19 + 0.98
9 64 62+895 | 22.01+378 | 36.89+581 3.06 + 0.35 4.66 + 0.68 53.62 + 2.41
10 60.73 +10.74 | 19.02+3.41 | 33.59+6.17 | 2.96+ 0.47 3.86 + 0.53 50.21 + 1.50
MSX?@D 6227 +327 | 20.82+1.17 | 35.19 +1.97 2.96 +0.13 4.13 +0.19 52.70 + 0.55

VCL: curvilinear velocity; VSL: straight-line velocity; VAP: average path velocity; ALH: amplitude of lateral head
displacement; BCF: beat-cross frequency; STR: straightness.
Mean values of sperm kinematic parameters not differed significantly (NS) between individual rams (P > 0.05).
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longitudinal monitoring of semen quality over a full
annual cycle using a CASA system.

The progressive increase in body weight observed
in young Tazegzawt rams throughout the experiment
period is consistent with findings reported in ram
lambs by Elmaz et al. (2007), Boussena et al. (2014)
and Maksimovic et al. (2016). In the present study,
mature body weight was not reached by the end of
the experiment, suggesting that males of this breed
likely complete their growth at approximately two
years of age. Significant differences in body weight
among individuals can be attributed to the lack of
homogeneity in initial body weights at the start of the
experiment, which may reflect differences in early-
life management and environmental conditions. The
significant effect of the month of the year on body
weight (P < 0.05) is in agreement with results reported
by Tabbaa et al. (2006) in yearling Awassi rams.

Testicular size is widely used as an indicator of ram
fertility, and testicular morphometry is considered a
reliable predicator of sperm production (Abba et al.,
2015; Ghorbankhani et al., 2015; Maksimovic et al.,
2016). Testicular development depends on several
factors, including age, body weight, nutrition and
breeding (Ngcobo et al., 2023). In the present study,
testicular measurements of young Tazegzawt rams
varied throughout the year, with the highest values
recorded from May to November (late spring, summer
and autumn). In this region, breeding activities are
mainly practiced during spring and autumn, and
the increase in testicular size during these periods is
associated with an increase in sperm production. The
lowest testicular measurements were observed from
January to March (winter and early spring) followed
by a slight decrease in December.

These findings suggest that seasonal variations
in testicular size are not strictly governed by photo-
period, as males were capable of producing sperm
throughout the year, although reproductive activity
was reduced during winter and early spring. Similar
reductions in testicular size during winter have been
reported in adult Ouled Djellal rams by Belkhiri
et al. (2019), while Kafi et al. (2004), Tabbaa et
al. (2006) and Maksimovi¢ et al. (2016) reported
the lowest scrotal circumference values during the
winter in different sheep breeds. The lower testicular
measurements observed at the beginning of the
experiment may also be related to incomplete sexual
and body development. Oberst et al. (2011) reported
more pronounced seasonal variations in scrotal
circumference in young Lacaune rams. Overall, the
significant effect of the month on testicular size
observed in the present study is in agreement with
findings by Tabbaa et al. (2006), Elmaz et al. (2007)
and Maksimovi¢ et al. (2016).

With regard to semen characteristics, pronounced,
monthly fluctuations were observed in ejaculate
volume, sperm concentration, sperm mobility and
sperm kinematic parameters. Semen of good quality

was obtained from May to December for ejaculate
volume (P < 0.0001) and sperm concentration
(P < 0.0001) and from May to November for sperm
mobility (P < 0.0001), with highest mobility values
recorded in September and October and highest
sperm concentration in October and November. In
contrast, sperm mobility and sperm concentration
were lower during winter and early spring. In some
breeds, however, the effect of the month on semen
quality appears less pronounced. For example, Tabbaa
et al. (2006) reported that, in yearling Awassi rams,
ejaculate volume was affected by month whereas
sperm motility and concentration were not.

In the present study, high ambient temperatures
and increasing day length did not markedly reduce
ejaculate volume, sperm concentration, or mobility.
These findings contrast with those of Perez et al.
(1997) and Karagiannidis et al. (2000) who reported
reduced semen quality in rams during the summer
due to high temperatures and day length. Conversely,
Ibrahim (1997) observed that semen quality in Chios
crossbred rams raised in the United Arab Emirates
was not adversely affected during hot summer
months.

The mean ejaculate volumes recorded in Tazegzawt
rams fell within the general range reported for sheep
(0.5 to 2 mL/ejaculate) by several authors (Menchaca
et al., 2005; Safdarian et al., 2006), except for the
month of February and March. The average ejaculate
volume was similar to that reported in yearling Awassi
rams (0.87 £ 0.2 mL; Tabbaa et al., 2006) but lower
than the values reported for 18-month-old Ouled
Dijellal rams (1.18 = 0.39 mL; Benia et al., 2018).
Lower ejaculate volumes observed at the beginning
of the experiment likely reflect the post-pubertal
period, as also reported by Salhab et al. (2003) and
Boussena et al. (2014). Seasonal decreases in semen
volume have previously been reported in Algerian
Ouled Dijellal rams (Ghozlane et al., 2005; Boucif et
al., 2007; Boussena et al., 2014).

The mean concentration recorded in this study
(1743.13 + 77.46 x 10° spermatozoa/mL) was lower
than the range commonly reported in sheep (2 x 10°
and 6 x 10° spermatozoa/mL (Ghorbankhani et al.,
2015; Lavry et al., 2017), but higher than the values
reported in local Bangladesh sheep breeds (Hassan
et al., 2009). Sperm concentration was numerically
lower during later winter and early spring, in
agreement with observations by Tabbaa et al. (2006),
who reported reduced sperm concentration during
late autumn and early winter.

The mean sperm motility (68.48 £ 3.34%) did
not reach the optimal range of 70-80% suggested
by Baril et al. (1993). However, monthly values were
considered satisfactory from May to November,
whereas sperm mobility was reduced during winter
and early spring. These changes do not appear to be
strongly influenced by photoperiod or temperature,
as previously reported Aller et al. (2012). Similarly,
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Ghozlane et al. (2005) and Kafi et al. (2004) found no
significant effect of photoperiod or high temperature
on sperm motility in Ouled Dijellal and Persian
Karakul rams, respectively.

In conclusion, young Tazegzawt rams exhibit
moderate seasonal variation reproductive parameters.
All semen parameters analyzed showed reduced values
during winter and early spring, whereas semen quality
improved markedly during late spring, summer and
autumn, with optimal sperm concentration in October
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