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ABSTRACT

This study conducted to evaluate semen quality and plasma testosterone (T), tetra-iodothyronine (T,), and tri-
iodothyronine (T3) concentrations for different strains of Awassi sheep of different ages in Jordan. Physical traits,
semen characteristics and blood samples were assessed in 12 local Awassi rams (6 matures and 6 yearlings) and the
7 crosses of improved Awassi rams (4 matures and 3 yearlings) from the beginning of April until the end of September
at the Khanasry Station in Jordan. Local Awassi rams had greater (P<0.01) ejaculate appearance (EA) scale
(2.66 £ 0.14 and 2.00 £ 0.19), mass motility IMM) (75.8 &+ 1.2% and 70.2 + 1.6%) and higher (P<0.001) live sperm
percent; higher (P<0.05) sperm concentration and (SCN) progressive motility (PM) than crosses of improved Awassi.
Local Awassi rams had lower (P<0.001) primary (PAb) and secondary (SAb) abnormal sperm than crosses of
improved Awassi. Mature rams had a greater (P<0.05) ejaculate volume (EV), EA scale, SCN and live sperm percent
than yearlings. Yearling rams had greater (P<0.001) plasma T3 (2.05 nmol/L) than mature (1.75 nmol/L)) rams. Weekly
variations were significantly (P<0.01) different from both strains for some of semen characteristics and blood
parameters with fluctuations in different trends. This study indicates that cross breeding of local Awassi with improved
Awassi did not improve semen quality and quantity of Awassi sheep in Jordan
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OZET

URDUN’DE YEREL VE CAPRAZISLAH CALISMALARI YAPILAN i-Vl-ESi IRKLARINDA PLAZMA
TESTOSTERON, TIROID DUZEYLERI VE SEMEN OZELLIKL ERININ KARSILASTIRILMASI

Bu calismada, Urdun’de farkli yaslardan Ivesi koyunlarma ait farkli kokenlerin semen kalitesi ve plazma
testosteron (1), tetra-iodothyronine (T,) ve tri-iodothyronine (T5) duizeyleri degerlendirilmistir. Nisan bagindan itibaren
Eylul sonuna kadar Urdin’de Khanasry Istasyonunda bulunan 12 yerel Ivesi kog (6°s1 yetigkin ve 6°s1 toklu) ve
7 capraz 1slah caligmasi yapilms Ivesi koguna (4’1 yetiskin ve 3’ toklu) ait fiziksel incelemeleri, sperm dzellikleri ve
kan ornekleri degerlendirildi. Yerel Ivesi koglarinda, ¢apraz 1slah ¢ahismalart yapilan Ivesi koglarina oranla daha genis
(P<0,01) ejakulat varligs (EV) skalas1 (2,66 + 0,14 ve 2,00 + 0,19), kitle motilitesi (KM) (%75,8 + 1,2 ve %70,2 + 1,6)
ve daha yuksek (P<0,001) canli sperm ytizdesi; daha yitksek (P<0,05) sperm konsantrasyonu (SK) ve progresif


mailto:m.ayoub@ju.edu.jo

104 Mohamed Ayoub, Mohammad Jihad Tabbaa, Mufeed Alnimer, Mohammad Ababneh

motilite (PM) saptanmustir. Yerel Ivesi koglarinda c¢apraz 1slah galismalari yapilan Ivesi koglarina oranla disiik
(P<0,001) primer (PADb) ve sekunder (SAb) anormal sperm olusumu belirlenmistir. Yetigkin ko¢larda toklu koglardan
daha genis (P<0,05) ejekulat hacmi (EH), EV skalasi, SK ve canli sperm yiuizdesi saptanmugtir. Toklu koglarda yetigkin
ko¢lardan (1,75 nmol/) daha yiiksek (P<0,001) plazma T; seviyesi (2,05 nmol/L) belirlenmistir. Haftalik
varyasyonlara bakildiginda her iki wrkta sperm ¢zellikleri ve kan parametrelerinde anlamli (P<0,01) farkliliklar
saptanmstir. Bu ¢alisma ile Urdiin’de yerel Ivesi 1rki ile 1slah ¢alismalart yapilan Ivesi irkinin birlikte yetistirilmesinin

semen kalitesini ve miktarini etkilemedigi belirlenmistir.

Anahtar Kelimeler: Kog, semen, yas, testosteron, tiroid, mevsim

Introduction

Awassi is the main breed of sheep in Jordan
that has coarse wool, large fat tail, and used for
milk, meat and wool production (Kridli et al.,
2007, Tabbaa et al., 2006b). The normal
breeding season for Awassi sheep occurs
between June and September (Zarkawi, 2001).
Some of the countries introducing improved
Awassi used it as an improver strains or by
crossing with local breed (Gursoy et al., 2001).
Improved Awassi is associated with consi-
derable improvement in milk production and
weaning weight (Gursoy et al., 2001). Recently,
improved Awassi ewes and rams were imported
to Jordan to upgrade the local Awassi.

Semen quality is one of the major factors
that limit male reproductive efficiency (Kridli et
al., 2007). Laboratory assays had developed to
evaluate the various characteristics of semen,
with the expectation that the analysis provides
some indications of potential fertility from
semen traits. Computer assisted sperm analysis
(CASA) gives much more detailed results that
are less changed by errors than the manual
microscopic observation and it supports an
objective and accurate assessment of different
sperm characteristics as motility, concen-
trations, and velocity (Robayo et al., 2008).

In ovine species, hormonal variation affects
productive  performance (Todini, 2007).
Endocrine hormones may be important as
predictors of adult sperm production (Langford
et al., 1998). Testosterone (T) is the primary
male hormone that is responsible for male
characteristics, semen production, spermato-
genesis, and sexual behavior (Asadpour et al.,
2008). Testosterone  concentrations  vary
according to breed, nutrition level, season, age,
external stimulants such as behavior of ewes,

odor of ewes and ewe estrous manifestation
(Zamiri and Khodaei, 2005). Therefore, the
ability to determine T production capacity in
the testes has a major role in the assessment of
sire fertility (Asadpour et al., 2008). In addition,
Thyroid hormones seem to have a key role in
regulating seasonal breeding in sheep (Souza et
al., 2002). Researchers observed marked
seasonal variations in plasma thyroid hormone
concentrations, associated with semen quality
and quantity changes throughout the year
(Todini, 2007). The involvement of thyroid
hormones in seasonal breeding and in
regulating the process of the growth, lactation,
reproduction, and the general health was well
studied (Alwan, 2009; Todini, 2007). Thyroid
gland secretes mostly the tetra-iodothyronine
(thyroxin) (T,) which is converted to tri-
iodothyronine (T5) by deiodination, prior to
interaction with the target cells, to exert its
biological effects (Todini, 2007).

The objectives of this study were to evaluate
semen quality and plasma T, T, and T;
concentrations for different strains of Awassi
sheep of different ages before and throughout
the normal breeding season in Jordan in order
for early diagnose disorders and problems,
which would adversely affect the reproductive
ability of rams.

Materials and Methods
Study Area

The study was conducted during the period
from onset of April to the end of September
2010 at the Khanasry Station (32°30' N 59°35'
E) for livestock Research (KSLR) belonging to
the National Center for Agriculture Research
and Extension (NCARE).
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Animals

Nineteen healthy Awassi rams were
available of different ages (mature 2-6 years
old, and yearlings 12-22 month old) and from
two strains (Local Awassi and cross of
Improved Awassi) used in the study. Improved
Awassi 1s associated with considerable
improvement in milk production and weaning
weight by selection. For instance, were local
Awassi ewes bred to improved rams and male
offspring are now being evaluated. Rams kept
in one open barn with free access to shade,
water and mineral blocks at the KSLR under
the same management conditions. Rams housed
separated from females from the onset of the
study until the end. Rams fed according to NRC
recommendation. They were fed 1.5 kg per
head per day concentrates (65-70% barley, 15-
20% wheat brans, and 15% soybean meal) and
0.5 kg per head per day roughage (shredded
wheat straw and alfalfa).

Physical traits

On the day of evaluation, animals were
weighed (BW) before access to feed and water,
and body condition scored (BCS), using score
system 0-5 (0 being emaciated and 5 being
obese) recorded. In addition, the scrotum
circumference (SC) measured with a flexible
tape (£0.1 cm) around the widest point of the
scrotum for each ram.

Semen collection and evaluation

Semen samples were collected every 2
weeks using a battery-operated electro-
¢jaculator (Bailey Ejaculator, USA) and a series
of short electrical stimuli (approximately 5-8
seconds). Ejaculate volume (EV) and ¢jaculate
appearance (EA) scale were determined
immediately after collection from a transparent
graduated tube. The EA scale was ranked as
watery (0), cloudy (1), milky (2), creamy (3)
and thick creamy (4). Semen samples were
placed in a water path (372 °C) immediately
after collection, and then samples carried
immediately to the evaluation in Faculty of
veterinary medicine/ Jordan University for
Science and Technology within 20 minutes by
car. Water temperature reached 33 + 2 °C when
arrived to the university. At the university, a

CASA system (HTM-IVOS, Hamilton Thome
Research, Beverly, MA, USA) was used to
evaluate the semen. Computer assisted sperm
analyzer was programmed to take readings from
twenty fields for each slide.

The evaluation of semen was performed
using a two-chamber slide with a 20 um deep
(Microcell; Conception Technologies, San
Diego, CA, USA). The chamber was loaded
with a 10ul semen suspension. The commonly
estimated CASA parameters include: (a) Sperm
concentration (SCN) was determined by
diluting the semen in sodium citrate saline (3%)
1:500 or 1:600 (Semen: diluents), (b) Mass
motility (MM) (ranging from 0%= total
immobility to 100%= rapid wave motion), (c)
Progress Motility (PM) (d) Curvilinear velocity
(VCL) (measured in um/s), which is the
average velocity of motile sperms over distance
traveled, including all deviations of sperm head
movement, (¢) Average path velocity (VAP)
(measured in pm/s), which is sperm’s velocity
over a calculated, smoothed path, (f) Straight
line velocity (VSL) (measured in um/s), which
is average the wvelocity calculated using a
straight line distance between the beginning and
the end of the sperm track, (g) Straightness
(STR), which is the proportion of straight
motile sperms as ratio of VSL/VAPx100 and
(h) Linearity (LIN), which is the proportion of
linearly motile sperm as ratio of
VSL/VCLx100. The VCL, VAP, VSL, STR,
and LIN are called Kinematics parameters for
semen. Moreover, the percentage of live sperm,
primary  (PAb) and secondary (SAb)
abnormalities were estimated by viewing 200
spermatozoa under oil lens (1000x) using
Eosin-Nigrosin stain for each sample at the
University of Jordan in the reproduction and
artificial insemination lab.

Blood collection and hormonal assay

Blood samples (6 ml) were collected by
jugular veinipuncture every 2 weeks from each
ram. Plasma was harvested by centrifugation of
blood at 3000 rpm for 15 minutes immediately
after collection. Plasma was stored in plasma
vials at -20 °C until analysis for "T" hormone,
"T,, and T;" hormones concentrations using
Radioimmunoassay (RIA) kit (Immunotech,
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France). The sensitivity was 0.025 ng/ml for
plasma T; 13 nmol/L for plasma T, and 0.3
nmol/L. for plasma T;. The intra- and inter-
assay coefficients of variation were 7.8 and 8%
for plasma T; 2.8 and 3.6% for plasma T,; 4.1
and 5.5% for plasma T; respectively.

Statistical analysis

Split plot design was used for analysis of
variance to study the effect of age group, breed,
week, and their interactions on BW, BCS, SC,
semen characteristics, T, T, and T; hormones.
The General Linear Model (GLM) procedure of
the Statistical Analysis System (SAS, 2004)
was used to accomplish different analysis.
Means of significant effects (P<0.05) were
compared using t-test.

Results
Means for BW, BCS, and SC are presented in
Table 1. The mean BW, BCS and SC are similar
for both strains. Mature rams recorded higher
(P<0.001) BW, BCS and larger (P<0.01) SC
than yearling rams. There was a gradual increase

in SC with higher (P<0.01) values in Local
Awassi during the study period (Figure 1).

Semen parameters are shown in Table 1.
Ejaculate volume did not differ between the two
strains. Ejaculate volume ranged from 0.3 to 2.1
ml for local Awassi and 0.3 to 1.8 ml for cross
of improved Awassi. Local Awassi rams were
better (P<0.01) in EA scale, MM, and higher
(P<0.001) live sperm percent and higher
(P<0.05) in SCN and PM while lower
(P<0.001) in PAb and SAb than cross of
improved Awassi.

Mature rams had a higher (P<0.05) EV,
SCN, PM and live sperm percent than vearling
rams. There was a weak positive correlation
(P<0.01) between EV and SC (1=027).
Ejaculate appearance scale was higher (P<0.05)
in mature (2.57 = 0.17) (creamy color) than
yearlings (2.09 = 0.17) (milky color). There was
a strong positive correlation (P<0.01) between
SCN and EA (=092) scale. The highest
percentage for MM (P<0.01) were found in
yearling compared with mature rams.
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Figure 1. Biweekly variations in scrotal circumference and ejaculate volume according to different strains of Awassi

rams during the study period.

Sekil 1. Caligma siiresince [vesi koglarina ait farkli kékenlerin skrotum gevresi ve ejekulat hacminin iki haftalik varyasyonlart.
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Table 1. Least square means (+SEM) for physical examination measures and semen characteristics for two different strains of Awassi rams and ages and their interaction

during study period'.

Tablo 1. Iki farkli kokenden olan Ivesi koglarnin ve farkli yaslardaki koglarin galisma periyodu sirasinda fiziki muayene ve semen 6zelliklerinin en kiigiik kare farki (= SEM)I.

Factors N BW BCS SC EV EA SCN MM PM LIVE PAb SAD
Kg 0-5 cm ml 0-4 score x10° % % % % %
CV% 30.3 14.7 14.1 34 47.8 42.4 23.1 55.2 16.4 30.2 33
Strain groups N.S. N.S. N.S. N.S. *k * ** * R R R
Local Awassi 12 686435 34201 31.7£1.0 0953004 266+0.14* 330.1°  758%12° 43.942.0° 68.4+40.7° 11.540.4° 89+02°
irv‘;zzs‘i’flmpmved 7 684448 33201 30514 0881005 2.0040.19° 25+01° 702+16° 357+2.9° 582+1.0° 156405 11.2+03
Age groups sfeoksk sfesfesk sk ES ES % 3 ES ES NS NS
Yearling 9 49.9+42° 29+0.1" 28.4+1.2° 0.85+0.05° 2.09£0.17° 2.5+0.1° 75.5+1.4° 433+25° 61.9+0.8° 13.880.5 10.1x03
Mature 10 87.144.1% 3.740.1° 33.9412% 0.9740.05° 2.5740.17° 330.1°  70.6+1.4° 363425° 647408 133405 10.0403
Age X Strain N.S. ¥ N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Yearling local Awassi 6 541449 3.120.1° 295%14 0854005 2484019 2.8402 794416 489428 668+1.0 116406 8704
Yearling cross of 3 458469 2.8+0.1° 273420 0844008 1704028 22402 715423 377441 57.1%14 16108 115405
improved Awassi
Mature local Awassi 6 832449 37+0.1° 340414 1.044005 2844019 31402 722416 389428 70.1209 114205 92403
Mature cross of 4 910466 3.8+0.1° 33719 0994007 2304027 28402 689423 338441 593+13 151407 10.940.5
improved Awassi

N.S.: Not significant, +: P<0.1, *: P<0.05 , **: P<0.01, ***: P<0.001,

! The study period was extended from onset of the April until the end of September,

CV : Coefficient of variation, N :number of Animals, BW :body weight, BCS :body condition score, SC :scrotal circumference, EV :ejaculate volume, EA :ejaculate appearance,
SCN : sperm concentration, MM :mass motility, PM :progressive motility, LIVE :Live sperm percent, PAb :primary abnormality percent, and SAb : secondary abnormality percent.
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Table 2. Least square means (£SEM) for Kinematics parameters of semen for two different ages and strains during

study period’.
Tablo 2. Caligma stiresince iki farkli yag ve kéken i¢in semen Kinematigi parametrelerinin en kugik kare farki (+
SEM)".
Factors N VAP VSL STR LIN
(um/s) (Um/s) % %

CV% 59.6 68.4 10.9 31.5

Strain groups + + N.S. N.S.
Local Awassi 12 155.948 8° 132.148.1° 83.8+0.8 53.5£1.6
Cross of improved Awassi 7 132.0+12.5 107.7+11.6 83.4+1.1 52.6+£2.4

Age groups N.S. N.S. N.S. N.S.
Yearling 9 144.2+10.9 120.6+10.0 84.2+1.0 53.34£2.0
Mature 10 143.7+10.7 119.2+10.0 82.4+1.0 51.8£2.0

Age % Strain N.S. N.S. N.S. N.S.
Yearling local Awassi 6 152.3£12.4 130.0£11.5 85.1£1.1 544423
[szaarilsrilg cross of improved 3 136.117.9 111.3%16.6 83.3£1.6 52.143.4
Mature local Awassi 6 159.5+12.4 134.3+11.5 81.5+1.1 50.5+2.3
Mature cross of improved 4 127.9417.5 104.116.3 83.4+1.6 53.043.3

Awassi

N.S.: Not significant, + (P<0.1),

'The study period was extended from onset of the April until the end of September,

CV: Coefficient of variation, N: number of Animals, VAP: Average path velocity, VSL: straight line velocity,
STR: straightness, and LIN: linearity.

Table 3. Least square means (+SEM) for hormone concentrations for two different strains and ages during study

eriod.

Tablo 3. é)ah§ma siiresince iki farkl yas ve koken igin hormon konsantrasyonlarmm en kiigiik kare fark: (£ SEM) .
Factors N n(;ml - o~
CV% 725 31.8 234
Strain groups N.S. N.S. +

Local Awassi 12 3.08+0.26 61.82+4.06 1.9840.05%
Cross of improved Awassi 7 3.05+0.37 61.87£5.70 1.82+0.07°
Age groups + N.S. o
Yearling 9 2.67+0.32° 63.4344.06 2.05+0.06*
Mature 10 3.4640.32° 60.26+4.92 1.75+0.06°
Age x Strain N.S. N.S. N.S.
Yearling local Awassi 6 2.6240.37 67.11£5.74 2.17+0.07
Yearling cross of improved Awassi 3 2.73+0.53 59.7548.11 1.94+0.10
Mature local Awassi 6 3.5340.37 56.54%+5.73 1.8040.07
Mature cross of improved Awassi 4 3.3840.52 63.99+7.98 1.70+0.10

N.S.: Not significant, +: (P<0.1), ***: (P<0.001),

! The study period was extended from onset of the April until the end of September,

CV: Coefficient of variation, N: number of Animals, T: plasma testosterone hormone, T, Plasma tetra-iodothyronine
hormone and T5: plasma tri-iodothyronine hormone.
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Figure 2. Biweekly variations in ejaculate appearance and sperm concentration for different strains of Awassi rams
during the study period.

Sekil 2. Aragtirma siirecinde farkli diizeyde Ivesi genotipi tagtyan koglarin ejakulat goriiniimii ve sperm konsantrasyonlarinin iki
haftalik degigimleri.

g | ocal Aw assi === Cross of improved Aw assi
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Figure 3. Biweekly variations in plasma testosterone and tri-iodothyronine hormone concentrations for different
strains of Awassi rams during the study period.

Sekil 3. Calisma siiresince [vesi koglarina ait farkli kokenlerin plazma testosteron ve tri-iyodotironin hormon konsantrasyonlarinin
iki haftalik varyasyonlari.
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The EV was steadily increased to reach
highest value (1.1 ml) during breeding season
(July) with some drops in August month (0.9
ml) (Figure 1). At the start of the study (April),
the EA scale increased for both strains with
higher (P<0.01) appearance scale in local
Awassi during the study period, then there was
some decrease in EA scale with deeper drop for
cross of improved Awassi (Figure 2). The
overall picture of the trend of SCN was to
increase, although there was high fluctuation in
SCN with higher (P<0.01) SCN in local Awassi
in some points of time as shown in Figure 2.

There was no effect of strains and ages on
Kinematic parameters as shown in Table 2. The
Kinematics parameters did not change over the
time in any of the four groups of ram.

There was no effect (P>0.1) of strain on
plasma T, T, and T; concentrations (Table 3).
The T tended to be influenced (P<0.1) by age,
with higher value for mature than that of
vearlings. There was a weak positive
correlation (P<0.01) between SC and T
(r=0.38). The plasma T, was not affected by age
of rams while plasma T; was higher (P<0.001)
in yearlings than mature rams (Table 3).

There was a fluctuation, with no differences
in plasma T between the two strains during the
study period except in August as shown in
Figure 4. However, the overall trend was to
increase T concentration during the breeding
season. On the other hand, there was a variation
(P<0.01) in plasma T; concentration over study
period with no clear trend with some of
decreases during breeding season (Figure 4).

Discussion

The mean BW, BCS and SC are similar for
both strains. The BW and BCS vary among
breeds of sheep (Kridli et al., 2006). Scrotal
circumference is different between breeds of
rams and among individuals of the same breed
(Langford et al., 1998). The differences in SC
due to breed effect in other studies were
significant and could be related to breed size
and the location of rearing rams (Zamiri and
Khodaei, 2005).

Mature rams recorded higher BW, BCS and
SC than yearling rams. This result is very
similar to what was previously obtained for
local Awassi in Jordan, where BW was higher
for mature rams than that for yearlings (Tabbaa
et al., 2006a and 2006b). Unlike this study,
there was a decrease in SC during the non-
breeding season (Tabbaa et al., 2006a and
2006b). This difference may be related to
differences in breed, and location of rearing at
the breeding season.

The lack of significance among strains with
respect to EV may be duc to the use of
electrical stimulation for semen collection. The
use of electro ejaculator increases EV due to
stimulating the accessory sex glands then
increase the amount of seminal fluids in the
¢jaculate thus decreases semen concentration
(Gundogan, 2007). The Local Awassi rams
were better in SCN than cross of improved
Awassi. This result is in agreement with Taha et
al. (2000) who found a significant difference
between Awassi (imported from Syria) (5.2
x10° sperm/ml) and local Awassi (5.4 x 10’
sperm/ml) in Egypt when used artificial vagina.
The mean abnormality percent was 22.7% for
both strains. Taha et al. (2000) reported similar
results; they found that the mean abnormal
sperms percent was 21.1% in local Awassi and
Awassi imported from Syria in Egypt.
Abnormal spermatozoa were influenced by
genotype and sampling day and method of
collection (Kridli et al., 2006).

Mature rams were higher in EV, EA scale,
SCN and live sperm percent while yearling
rams were higher in MM and PM. Similarly,
Tabbaa et al. (2006a) reported that mature rams
had greater EV and EA scale. Mature rams have
more viable sperm than yearlings because they
have largest testes, ejaculate more live sperm
and better in SCN, but fewer sperm
abnormalities have little to do with it.

Suffolk sperm motility patterns evaluated by
CASA can be characterized as relatively rapid
(VAP, VSL > 100 um/s) and following a lincar
trajectory (LIN > 50%) (Robayo et al., 2008).
Therefore, sperm motility in local Awassi is
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characterized as rapid as and more linear than
cross of improved Awassi.

There was no effect of strain on plasma T,
T,, T; concentrations. In contrast, plasma T
concentrations may differ between pure and
crossbred rams and among breeds of sheep
(Kridli et al., 2006). There was no differences
in plasma T; concentration between Awassi
(imported from Syria) (2.22 nmol/L) and
Awassi (2.11 nmol/L) rams in Egypt (Taha et
al., 2000). The mean plasma T; concentrations
were 1.28 nmol/L in mature Daglic fat tailed
and 146 nmol/L in mature Chios rams
(Gundogan, 2007).

Plasma T; was higher in yearlings than
matures ram. This result is in agreement with
Alwan (2009) who reported that mean plasma
T; concentration decrease as age of rams
progresses. The growing animals showed high
level of thyroid hormones compared with
mature animals (Alwan, 2009). There was a
weak positive correlation (P<0.01) between T,
and T; (r=0.33).

The overall trend was to increase T
concentration during the breeding season for
both strains. In other study, Taha et al., (2000)
found that plasma T concentration was higher
during summer month than other months of the
year. The accessory sex glands being more
active when plasma concentration of T is high
during the breeding season and less active when
plasma T concentrations are low during non-
breeding season (Corteel, 1977). There was no
clear trend of Plasma T with some of decreases
during breeding season for both strains. Plasma
T; concentration in rams tended to vary during
the 24 h period with highest concentrations
occurring in the afternoon and lowest
concentrations in the early morning hours
(Souza et al., 2002).

Conclusion

Local Awassi rams are superior to cross of
improved Awassi rams in semen characteristics
during the normal breeding season in Jordan
except some of a better performance for cross
of improved than local Awassi at the end of
normal breeding season in Jordan. So, further

study is required to extend the study period
after the month of September. Moreover,
mature rams have heavier body weights and
larger scrotal circumferences than yearling and
arc capable of producing larger e¢jaculate
volumes, sperm concentrations, live sperm
percent and better sperm appearance scale. Tri-
iodothyronine hormone (T5) is higher in
yearling than mature.

Acknowledgments

The authors are thankful to the staff at the
Khanasry Station for their cooperation in data
collection.

REFERENCES

Alwan, A.F., 2009. Sheep fetal thyroid histological
development, with adult Plasma T, and T;
hormones concentrations. Journal of Animal
and Veterinary Advances 8 (11), 2115-2117.

Asadpour, R., Rezazadeh, F., Hamali, H., 2008.
Blood testosterone level in Iranian Buffalo bulls
and its relation with semen freezability. Journal
of Animal and Veterinary Advances 7 (12),
1559-1562.

Corteel, J.M., 1977. Production, storage and
insemination of goat semen. In: Proceedings on
Management of Reproduction in Sheep Goats
Symposium, University of Wisconsin, Madison,
pp. 41-57.

Gundogan, M., 2007. Seasonal variation in serum
testosterone, Ts and andrological parameters of
two Turkish sheep breeds. Small Ruminant
Research 67, 312-316.

Gursoy, O., Pollott, G., Kirk, K., 2001. Milk
production and growth performance of a
Turkish Awassi flock when outcrossed with
Israeli improved Awassi rams. Livestock
Production Science 71, 31-36.

Kridli, R.T., Abdullah, A.Y., Obeidat, B.S.,
Qudsieh, R.]., Titi, HH., Awawdeh, M.S.,
2007. Seasonal variation in sexual performance
of Awassi rams. Animal Reproduction 4, 38-41.

Kridli, R.T., Abdullah, A.Y., Shaker, M.M., Al-
Momani, A.Q., 2006. Age at puberty and some
biological parameters of Awassi and its first
crosses with Charollais and Romanov rams.
Ttalian Journal Animal Science 5, 193-202.

Langford, G.A., Shrestha, J.N., Sanford, L.M.,
Marcus, G.J., 1998. Reproductive hormone



112 Mohamed Ayoub, Mohammad Jihad Tabbaa, Mufeed Alnimer, Mohammad Ababneh

levels of early postpubertal ram lambs in
relation to breed, adult testis size and semen
quality. Small Ruminant Research 29, 225-231.

Robayo, 1., Montenegro, V., Valde’s, C., Cox J.,
2008. CASA assessment of kinematic
parameters of ram spermatozoa and their
relationship to migration efficiency in ruminant
cervical mucus. Reproduction Domestic Animal
43,393-399.

Souza, ML.L., Bicudo, S.D., Uribe-Velasquez, L.F.,
Ramos, A.A., 2002. Circadian and circannual
rhythms of T; and T, secretions in Polwarth—
ideal ram. Small Ruminant Research 46, 1-5.

SAS, 2004. Statistical Analysis Systems Institute, SAS
User's Guide. SAS Institute Inc. Cary, NC.,
USA.

Tabbaa, M.J., Kridli, R.T., Al-Ghalban, A.M.,
Barakeh, F.S., 2006a. Age-related changes in
scrotal circumference and some semen
characteristics 1n  Awassi rams. Animal
Reproduction 3 (4), 431-438.

Tabbaa, M.J., Kridli, R.T., Amashe, M.G., Barakeh,
F.S., 2006b. Factors affecting scrotal

circumference and semen characteristics of
Awassi rams. Jordan Journal of Agricultural
Science 2 (3), 243-250.

Taha, T.A., Abdel-Gawad, E.I., Ayoub, M.A., 2000.
Monthly variations in some reproductive
parameters of Barki and Awassi rams
throughout 1 year under subtropical conditions

1. Semen characteristics and hormonal levels.
Journal of Animal Science 71, 317-324.

Todini, L., 2007. Thyroid hormones in small
ruminants: effects of endogenous,
environmental and nutritional factors. Animal 1,
7,997-1008.

Zamiri, M.J., Khodaei, H.R., 2005. Seasonal
thyroidal activity and reproductive
characteristics of Iranian fat-tailed rams.
Animal Reproduction Science 88, 245-255.

Zarkawi, M., 2001. Oestrous synchronisation and
twinning rate of Syrian Awassi ewes treated
with progestagen and PMSG during the
Breeding season. Journal of Agricultural
Research 44, 159-163.



