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ON SEMEN CHARACTERISTICS AND PERIPHERAL
TESTOSTERONE CONCENTRATION IN AWASSI RAMS
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SUMMARY

Three surgically deviated penis, and 6 intact control Awassi rams of 3-4 years of
age were used in this study All animals were group-fed and kept under the same
managerial and natural environmental conditions. During the breeding season (late
spring and early summer) the control rams joined the ewes and served as sires, while
the operated rams were kept separated from ewes Semen was collected by the
artificial vagina, which was followed by the venipuncture sampling of blood twice a
month throughout the experimental year. Semen ejaculates were immediately
evaluated, while blood serum was used for testosterone determination.

Surgical deviation of penis resulted in a decrease (P<0.05) in concentration,
progressive motility and abnormality of sperms, while ejaculate volume and serum
testosterone concentration were not significantly influenced by the treatment. These
changes observed in semen quality in response to surgical treatment were probably
due to the difference in the ejaculation frequency between the two groups

Seasonal variation (P<0.01) was noticed for all semen characteristics studied in
both groups, exhibiting the lowest semen quality during winter, and the highest
quality during summer with the intermediate quality during spring. No significant
differences were observed in most semen characteristics between summer and
autumn in both groups. Serum testosterone level was influenced (P<0.01) by season,
and displayed similar trends to semen quality. Additionally, serum testosterone level
was positively correlated (P<0.01) with ejaculate volume, sperm concentration and
progressive motility, while it was negatively correlated (P<0.01) with sperm
abnormality in the two groups

This study suggested that Awassi rams, as a fat-tailed breed in the subtropical
regions, sexually respond to the long photoperiod and the moderate high ambient
temperature during summer as indicated by higher volume and quality of semen
accompanied with higher levels of serum testosterone. These physiological
responses were almost continued during autumn. On the other hand, the present
study recommended usage of the deviated penis ram as teaser in the experimental
flocks, since its testis showed a normal spermatogenic and endocrine activities,
besides it could be easily used in the artificial insemination,
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INTRODUCTION

Reliable ocestrous detection is essential in sheep flocks where artificial insemination
is used. Vasectomized rams have been commonly used as teasers, but they could
not be used for semen collection and may spread venereal diseases. Teaser
preparation by surgical translocation or deviation of prepuce and penis has been
reported previously in bulls (Royes and Biven, 1973) and rams (Ball et af, 1978 and
Abdalla ef al,, 1995). Surgical deviation of penis prevents coitus and facilitates semen
collection for artificial insemination. It was reported that penis deviation in rams did
not influence libido or semen quality (Jochle ef a/. 1973 and Ball ef a/,, 1978).
However, effect of penis deviation on the peripheral levels of testosterone was not
investigated,

On the other hand, seasonal variation in semen quality of fat-tailed sheep was
studied (Hafez of &/, 1955; Amir and Volcani, 1965 a,b,c, El-Wishy et al, 1976 EI-
Fouly et al, 1977). Some investigators claimed that elevated ambient temperature
and long photoperiod in summer are associated with inferior quality of ram semen,
while others reported conflicting results under the subtropical conditions. Effect of
season on the semen characteristics and testosterone levels was not tested in the
deviated-penis rams, however. Therefore, this study was undertaken to investigate
changes in semen quality and serum testosterone concentration in response to
season and surgical deviation of penis in Awassi sheep.

MATERIALS AND METHODS

This study was carried out at the Agricultural Center for Research and Production,
Jordan University of Science and Technology, Irbid-Jordan, at 35°59' E, 32°30° N and
an elevation of 590 m above sea level. The annual precipitation varied between 150
and 800 mm and was distributed between December and March. Three Awassi rams
were surgically operated as previously described by Abdalla ef af (1995) (Fig. 1) to
be used as deviated-penis rams; teasers for oestrus detection in ewes and were
allocated for the experimental procedure. Moreover, six intact (non-operated) Awassi
rams were used to serve as control. All animals aged 3 to 4 years, weighed 65-75 kg,
separated from ewes and kept under the same managerial conditions, -

The animals were group-fed and housed in a covered shelter with an open-air run,
allowed to walk freely and given water ad libitum. Except on the days of semen
collection, the rams were allowed to graze between 8 am and 2 pm. During the
summer months, grazing was restricted to early morning and late afternoon to avoid
hot ‘weather during mid-day. Green feed was offered ad fibitum between late winter
and early spring, while wheat straw was supplied during the rest of the year
Furthermore, a concentrate ration of 0.75 kg was given to each ram daily in the
afternoon throughout the experimental period.

Semen was collected in the early morning twice a month throughout each season,
using an artificial vagina. Immediately after the collection, each ejaculate was
evaluated for volume, percent sperm progressive motility and percentage of
abnormal spermatozoa employing standard methods. The sperm cell concentration
was determined using a haemocytometer. Blood samples were drawn via jugular
venipuncture, immediately after the semen collection. Serum was obtained by
centrifugation at 1500 X g for 20 min and kept at -20°C until thawed for assay. Serum
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testosterone concentrations were determined in duplicate by radioimmunoassay kits
(Kodak Clinical Diagnostics Ltd., UK). Intra-and inter-assay coefficients of variation
were B.3% and 17.6%, respectively.

The observations on each animal, which were recorded over a period of one year,
were grouped under four seasons : winter {December-Feberuary), spring (March-
May), summer (June-August) and autumn (September-November). Climatological
information for this location during the experimental year is summarized in Table 1
(Ministry of Transport, Meteorological Department. Amman, Jordan). During the
breeding season (late spring and early summer), only the six intact rams joined ewes
and served as sires. The data were subjected to a split-plot design for repeated
measurements using the Statistical Analysis System (SAS, 1986) Analysis of
variance (ANOVA) and Duncan’s test (Steel and Torrie, 1980) were used to compare
performances. Pearson's correlation coefficients(r) were performed between serum
testosterone levels and each of the semen characteristics.

Table 1. Climatological data during the experimental year *

Season Month Air temperature (°C) Relative humidity (%)
Maximum  Minimum  Maximum  Minimum
Winter December 15.6 -1.4 100 27
January 222 30 100 28
Feberuary 19.6 -0.4 100 20
Mean 18.1 0.4 100 25
Spring March 25.4 3.4 100 28
April 37.2 3.0 98 14
May 366 6.4 98 15
Mean 33.1 4.3 99 19
Summer June 36.0 12.0 98 15
July 35.0 15.0 100 23
August 40.4 15.0 100 24
Mean 37.1 14.0 99 21
Autumn September 39.6 14.4 100 18
October 350 11.8 100 22
November 26.8 4.6 100 39
Mean 33.8 10.3 100 26

* Data were received from Ministry of Transport, Meteorological Department, Amman, Jordan.
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Figure1 The modified procedure for deviating the penis in rams (Abdalia el al, 1995)



374 Abdalla

RESULTS AND DISCUSSION

Semen characteristics

Present study showed that surgical deviation of penis resuited in a slight decrease
(P<0.05) in sperm cell concentration, sperm progressive motility and sperm
abnormality as shown in Table 2. Thesé differences in semen quality between
deviated-penis and intact control rams are probably due to the frequency of
ejaculation and not to the surgical treatment itself, since rams with deviated penis
were separated from the ewes, while the intact rams joined ewes throughout the
breeding season. Semen may vary qualitatively and quantitatively with sexual activity
of the animal (Mann and Lutwak-Mann, 1981). Ball ef af. (1978) reported no
significant differences between intact and deviated-penis rams with respect to
ejaculate volume, sperm motility, abnormality and concentration, when both groups
of rams were separated from the ewes and ejaculated twice a week.

Season exerted significant (P<0.01) effects on all semen characteristics studied.
The lowest semen quality was obtained during winter and the highest during summer
{Table 2). Similar results were reported in Egypt for native sheep breeds;Ossimi rams
(El-Wishy et al, 1976), and Ossimi and Rahmani rams (El-Fouly et al., 1977). The
latter authors showed that the best quality semen was that of the summer and the
poorest quality semen was that of the winter. Present results also indicate that semen
quality was similar in summer and autumn except sperm cell concentration which
was lower (P<0.01) in autumn than In summer, Semen quality during spring in all
parameters studied (Table 2) was found to be intermediate between winter and
summer values. Similarly, El-Fouly ef al. (1877) reported that sperm output of rams
during autumn  and spring was significantly lower than that of summer but excelled
that of winter. Moreover, EI-Wishy et &l. (1976) found that sperm density of Ossimi
rams was the highest in summer.

In the present study, ejaculate volume reached its peak during summer and
autumn. The same trend was observed by El-Wishy ef a/. (1976) in Ossimi rams, and
Amir and Volcani (1865 b) in Awassi rams. The lowest sperm motility observed in
the present study during winter agreed with those reported by Hafez ef ai. (1955),
Symington (1861) and Amir and Volcani (1965,b) in tropical and subtropical
conditions. In Jordan, mean ambient temperature during winter ranged between 0.4
and 19.1°C (Table 1). Amir and Volcani (1965, c¢) claimed that a minimum air
temperature under 10°C during the day of collection, or an air temperature lower than
15°C during the collection time are detrimental to sperm motility. This might indicate
that high relative humidity coupled with a low winter temperature (Table 1) exerted
detrimental effects on the testis and / or the epididymal function of rams resulting in
decreased sperm motility.

The highest quality of semen obtained in this study during summer and autumn is
probably due to the long photoperiod during summer and its carryover effect during
autumn. Amir and Volcani (1965, c) suggested that the spermatogenic activity of fat-
tailed rams in the subtropics responds to the influence of increasing daylight with a
lagged effect of two months, due to the spermatogenic cycle and the transport of
sperms through epididymis. It seems therefore that in rams the secretion of FSH
influencing the process of spermatogenesis increases and decreases with the length
of daylight. Emmens (1959) reported that the fundamental factor which influences the
breeding ability of the rams is the photopericd. Analysis of variance showed that
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there was a significant interaction between season and treatment with respect to
sperm cell concentration (P<0.05) and abnormality (P<0.01), Table 2.

Serum testosterone concentration

Surgical deviation of penis did not influence serum testosterone concentration,
while season exerted a significant {P<0.01) effect, and there was a significant
{P<0.01) interaction between treatment and season. Serum testosterone
concentration displayed the same trend as semen characteristics, being significantly
(P<0.01) the highest during summer and autumn, the lowest during winter, and
intermediate during spring. In agreement with these results, Gomes and Joyce (1975)
in the USA showed that testosterone concentrations of different breeds of rams were
the lowest in December, increased gradually through April and May, and reached a
peak in July, then decreased in August and September. These authors suggested
that light is the major stimulus to testicular steroidogenesis where summer

temperatures are moderate, but in hotter climates thermal factors may override
photoperiodic effects.

Table 2. Overall mean and least square means for some semen characteristics and
serum testosterone concentrations in deviated-penis rams {(DPR) and intact
rams (IR) during different seasons

Source of variation  EV (ml) SC, x10%ml  SM (%)

Overall meantSD  1.1320.30 2.7220.52 87.0£7.81

SA (%) TC (ng/mi)
8.61£3.43 2.53x0.82

Treatment (T)
DPR 1.17£0.112 2.50:0.102 84,[}:1‘172 7.17¢0.16: 2.25+0.27°
IR 1.11£0.08% 2.83:0.07° 88.5:0.82° 9.33+0.11° 2.67£0.19°
Significance " NS P<0.05 P<0.05 P<0.01 NS
Season (S)
Winter 0.873 1_992 76‘7: 12_7q:‘ 1.852
Spring 1.14 2.93 86.9 7.90 2.21
Summer 1,30° 3.093 90.1° 6.31° 2.85°
Autumn 1.25° 2.65 91.3° 6.07¢ 2.95°
SE +0.03 +0.03 +0.67 +0.25 £0.07
Significance P<0.01 P<0.01 P<0.01 P<0.01 P=<0.01
Interaction (T x 8) -
(DPR) Winter 0.87 1.373 74.4 1 1,2a: 1.71;
Spring 1.19 2.79 83.6 6.28, 2.16
Summer 1.35 2.933 86.6 5.50, 2.54°
Autumn 1.27 2.41 894 5.61 2.61°
SE +0.04 +0.0§ £1.10 £0.40_ £0.11,
(IR) Winter 0.87 2110 78.9 14.14° 199
Spring 1.10 3.07, 90.2 9.53] 2.26]
Summer 1.25 3.26d 91.7 ':'.11c 3‘15::
Autumn 1.24 -2.88 932 6.53 3.29
SE +0.03 +0.03 +0.77 +0.28 +0.08
Significance, Tx S NS P<0.05 NS P<0.01 P<0.01

EV, ejaculate volume, SC, sperm concentration, SM, sperm progressive motility; SA, sperm
a%normality; TC, testosterone concentration.
ab.c.d Means in columns within treatment (T), season (S) or (T % S) with unlike superscripts differ

(P<0.05, P<0.01}).
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In the present study, in both groups of Awassi rams, serum testosterone
concentration was positively corretated (P<0.01) with ejaculate volume, sperm cell
concentration and sperm progressive motility, and negatively correlated (P<0.01) with
sperm abnormallly (Table 3). In addition, ejaculate volume was the only
characteristic more correlated with blood level of testosterone. This study clearly
indicates that there is a seasonal variation in semen quantity and quality of Awass|
rams under the climatic conditions of Jordan. These seasonal changes in semen
characteristics observed in this study were close to those obtained in the fat-tailed
sheep in Egypt (El-Fouly et al, 1977). On the other hand, fluctuations in semen
quality during different seasons paralleled seasonal changes in blood testosterone
level, and correlations between both were significant (P<0.01),

Table 3. Effect of season or treatment (deviated-penis rams; DPR versus intact rams,
IR) on Pearson's correlation coefficients (r) between serum testosterone
levels and each of semen characteristics

Source of Ejaculate Sperm cell Sperm Sperm
variation volume ccncengratlon progressive abnormality
(ml) (x107/ml) motility (%) (%)
Treatment .
DPR 0.67** 0.38™ 0.38* -0.31*
iR 0.50** 0.35" 0.37** -0.47"
Season
Winter -0.09 0.47 -0.20 0.14
Spring 0.12 0.22 0.01 0.31*
Summer 0.52* -0.09 0.15 0.45%
Autumn 0.46** 0.20 0.38* 0.19
*P<0.05 *P<0.01

This study suggested that long photoperiod and moderate hot ambient ternperature
during summer are necessary to activate spermatogenic and endocrine functions of
the testis, and this continued during autumn season. While in the temperate regions,
the ram like the ewe, shows seasonal changes in gonadal endocrine activity, being
less active during summer, although some degree of spermatogenesis continues
throughout the whale year (Katongole ef al, 1974). On the other hand, present
results also indicate that surgical deviation of penis is preferable in ram teasers,
since their semen characteristics and endocrine activity of testes were maintained
normal. Moreover, rams with deviated penises could successfully serve to detect
oestrus (Abdalla, 1996) and to supply semen for artificial insemination purposes (Ball
et al, 1978). Thus, the presence of such teasers is highly recommended in the
experimental flocks of sheep.

REFERENCES

Abdalla, E.B., 1996. Influence of nutritional plane on resumption of ovarian activity of
nursed postpartum Awassi ewes, 8th Ann. Congr. Egypt Soc. Anim Reprod
Fertil,, Jan. 18-20, Cairo, Egypt. pp. 44-54.

Abdalla, E.B., M.N. Abo-Shehada and M A_ Fathalla, 1995 A modified procedure for
penile translocation in Awassi rams. J, Egypt. Vet Med Assoc , 55645



Egyptian J. Anim. Prod. (1996) 377

Amir, D. and R. Volcani, 1965 a. Seasonal functions in the sexual activity of Awassi,
German Mutton Merino, Corriedale, Border Leicester and Dorset Horn rams. |
Seasonal changes in seminal plasma volume and its fructose and citric acid
concentration. J. Agric. Sci., 64:115.

Amir, D. and R. Volcani, 1965 b Seasonal functions in the sexual activity of Awassi,
German Mutton Merino, Corriedale, Border Leicester and Dorset Horn rams. 11,
Seasonal changes in semen characteristics. J. Agric. Sci., 64:127,

Amir, D. and R. Volcani, 1965 c. Seasonal functions in the sexual activity of Awassi,
German Mutton Merino, Corriedale, Border Leicester and Dorset Horn rams. IV,
Seasonal changes in the spermatogenic activity of Awassi rams and their
relationship to the fructose and citric acid content of semen. J. Agric. Sci., 64:131.

Ball, P.JH., T.F. Wilson and R H. Foote, 1978. Detection of estrus and quality of
semen produced by rams with deviated penises. Theriogenology, 9:457.

El-Fouly, M.A., M.M. El-Shafie and S.A. Kandeal, 1977. Seasonal variations in
semen quality of Ossimi and Rahmani rams. Egypt. J. Anim. Pred., 17:101,

El-Wishy, A.B., F. El-Mikkawi and A A. Omar, 1976. Some aspects of reproduction in
fat-tailed sheep in the subtropics. V. Seasonal variation in sexual desire and
semen characteristics. Beitrage Trop, Landwirtsch. Veterinarmed., 14:303,

Emmens, C.W., 1959, Fertility inthe male. In : Progress in the Physiology of Farm
Animals, ed., J. Hammond. Oliver and Boyed, London,

Gomes, W.R. and M.C. Joyce, 1975. Seasonal changes in serum testosterone in
aduit rams, J. Anim. Sci., 41,1373,

Hafez, ESE., AL Badreldln and Y.H. Darwish, 1955. Seasonal variation in semen
characterlstlcs of sheep in the subtropics. J, Agric. Sci., 45:283.

Jochle, W., T. Gimenea, H. Esparza and M.A. Hidalgo, 1973. Preparation of teaser
bulls, rams and boars by penis and prepuce deviation. Vet. Med., 68:395.

Katongole, C.B., F. Naftolin and R.V. Sgort, 1974. Seasonal variation in blood
luteinizing hormone and testosterone levels in rams. J. Endocrinol,, 60:101.

Mann, T. and C. Lutwak-Mann, 1881. Male reproductive function and the composition
of semen:general consideration. In : Male Reproductive Function and Semen.
Berlin, Springer-Verlag.

Royes, BAAP. and W.S. Biven, 1973. Surgical displacement of the penis in the bull,
J. Am. Vet. Med. Assoc., 163.56.

SAS, 1986, User's Guide SAS (1986 edn.). SAS Institute Inc., Cary, NC.

Steel, R.G.D. and J.H. Torrie, 1980. and Procedures of Statistics : A Biometrical
Approach. 2nd edn. McGraw - Hill Book Co., New York,

Symington, R.B., 1961, Studies on the adaptability of three breeds of sheep to a
tropical environment modified by altitude. V. The annual fluctuation in breeding
ability of rams maintained on Rhodesian highveld.J Agric.Sci., 56165,



378 Abdalia

s o=t Sl clie o dndge e Lialss Cpetl) ) yad) § aonupall tls
cralond) AL B G g il (1 ga p (6 gana g

a5 5% Cuas

Hti_q,ijﬂﬁ.;.Mﬁﬁc@\_ﬁtlﬁuji%ﬂa@i_ﬁﬂctﬁ}ﬁw

Gn D) 45 Rl Agrpila SIS Ty Lyl ol Ay S A Rt jall ada  cuaaiil
ol Cad gy Dpelaall T80 Ly S padl 38 Gl L g €57 e (b ud ) AL
OMSN aanat ol (Capad 351 a0 g Qi e pe IS S Ale s Fls e Daphalt il
6;—3-1'Mg—»:—';‘ewoﬁumﬂa%‘ﬁuw‘ﬁeﬁ‘ce@mfgm1@m:%yﬂl
p5 e A gl DS e (e Um0 355 0 el Slie an AnS peliall Jigalt
¢ O Sl () payn Bl ol 0 jae Clise Calada Laigy pand) ey 3500 G ptall JI Chie 2ud

LSl ¢ 58 a0 (A (v,00 g O Uas Jlatal) 5 gies ol Cypeail) ol ol Hoa e i
Gt 568 iy AR ppan (e JS Adlaaly im0 o Loy ¢ 2 il il gyal] 3 80 S g el
o el QL i 8 Laa S ﬁ‘ﬂm&.ﬁo‘dﬁﬂ‘cm-rﬂ'd-m@o;ﬁw*
P S Laleaall Laplall N i A6 Ginay (oM e gaaddl 1 Cadid VS b ey
LRI, g

AL b G 3 ) (g pialt Jil) ilim S (00 o S Ui Jlainl) (s g 15 Jan )
gl PLa Do g5 ol li2D Dla Do b i (6 giad Bl Ciin el Cyn ¢ i panad
gy it (5 330 Bl ciliom el 3 2 e DR By L ) DA R e 3,
Ll Jlssial) Lugina pall doma Jd (g il (5 ghnn B3 2y . e panad DS i iy jilly g al
syl L cldia (B ) A ALas Ka g ) i il g 0 D) Jialy (20 ) e
O pmid (g e (200} o O Uik i) (5 gins am ga ol ) 23 Jam 1 s B il
Lai e 8 Ly ¢ 2y el i) gl Lgmaiil) 1€ 5y 2 pial i) guadl 3 555 4830 pna (40 JS
+ O ganall | 34 giall Gl gpadl (B 3030 Dani e {00 ) e O Ui QL) (5 pina B Bl

3l I i (i 20 ) 3 BB (g g gl LD of 0
il Jiluall Cllas pan (uead (o ey LS Clpeall U8 18 Y1 s il Al 5 all g KL L0
it el (8 L gl g il ClladiuYt oday L il JUA ) SR (g e B2l B gaaadd
Lial s Gagudall) i atall A padtly D ol o3a el g al Rga ey - Ly AT DA L
izt s Hal LAY (raale dabs s pdal Ligead o g Sy el il i p LN Cadiss
g siall Sl aan b Adadnal Ao (il daad






