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ABSTRACT

Ten buffalo bulls, five with low sexual desire (G1) having a mean reaction
time (RT) of 155.0 s and five contemporary bulls with a normal sexual desire (G2)
having a mean RT of 56.8 s, were used. Semen was collected and reaction time was
measured weekly through an experimental period of 12 wk. At the end of the
experiment, each of scrotal circumference and wall thickness was measured.
Peripheral blood plasma testosterone concentration was determined. Thereafter, all
bulls were slaughtered and morpho-histometrics of testis and scrotum and
morphology of penis were investigated.

Results indicated that bulls in G1 had (P<0.01) a longer RT by about 173%
and lower semen quality than those in G2. Significant (P<0.001) negative correlation
coefficients were found between RT and semen characteristics. Testicular weight
(TW) and volume (TV) were higher (P<0.01) in G2 than G1 (163.6 g and 180.3 cm?3
vs. 109.9 g and 110.7 cm?). Scrotal weight did not differ significantly between the
two groups, however, scrotal circumference (SC) and wall thickness (SWT) were
significantly (P<0.01) lower in G1 than G2 by about 17.0 and 20.3%, respectively.
Reaction time correlated (P<0.001) negatively with TW (-0.40), TV (-0.53), SC (-
0.88) and SWT (-0.78). Weight, length and diameter of the penis were significantly
lower in the bulls with low sexual desire (G1) than in G2 (345.0 g, 83.8 and 4.0 cm
vs. 243.2 g, 72.6 and 3.4 cm). However, weight of retractor muscle and weight,
length, width and thickness of ischiocavernous muscle did not differ significantly
between the two groups.

Level of peripheral plasma testosterone in bulls of G1 was significantly
(P<0.05) lower by about 46.3% than G2, which was associated with a decreased
(P<0.05) proportion of the testicular parenchyma in G1 than in G2 (11.0 vs. 20.2%).
Thickness of scrotal epidermis and smooth muscle layer (Tunica dartos) was
significantly (P<0.05) thinner in G1 than in G2, however, thickness of scrotal dermis
did not significantly differed. The study indicated the presence of relationship
between the sexual desire of buffalo bulls and the morpho-histometrics of the testes
and the scrotum.
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INTRODUCTION

In the past few decades, while researchers focused their attention on
factors affecting reproductive performance of Egyptian buffalo-cows,
relatively fewer studies were carried out on factors affecting reproductive
capacity of buffalo bulls. Sexual desire of buffalo bulls correlates with plasma
testosterone concentration (Darwish, 1996). It has been also reported that
sexual desire of bulls had significantly positive correlation coefficient with the
scrotal wall thickness (Mansour et al., 1989). Scrotal circumference positively
correlated with sexual desire and fertility (Anderson and Alanko, 1992). Yet,
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little information are available on the relationships between sexual desire and
testicular and penile measures, and semen quality of buffalo bulls.

In large buffalo herds, incidence of a considerably larger number of
bulls with low sexual desire is apparent. Therefore, the aim of this study was
to identify some morpho-histometrics changes of the genital organs
incorporated with atypical cases of buffalo bulls with low sexual desire.

MATERIALS AND METHODS

Animals used in this study belonged to the buffalo herd of Mehallet
Mousa Experimental Station, Animal Production Research Institute. Five
bulls were taken from the herd, as culled bulls for their low sexual desire. All
culled bulls (G1) were free of infectious diseases having healthy appearance
and live body weight (LBW) (502.5+44 kg) and age (38.8£3.3 mo)
appropriate for semen production. Their performance was compared to a
group of five bulls with normal sexual desire (G 2) having a LBW of
496.3+46 kg and 39.4+4.1 mo of age.

Bulls in both groups were subjected to the same routine feeding and
management system applied for bulls in the station. Through an
experimental period of 12 weeks (from Dec. 1999 to Mar. 2000), semen was
collected from all bulls twice weekly using an artificial vagina. Bulls were
sexually stimulated by allowance of two false mounts prior to ejaculation.

Reaction time was recorded as the time elapsed from the approach
of a bull to a teaser until complete ejaculation. Scrotal circumference was
measured using a tape. Physical semen characteristics including semen
volume, sperm cell concentration, and percentages of sperm motility and
abnormality were determined for the fresh semen of the 22 ejaculation on
each collection day.

At the end of the collection period, blood samples were taken from
the jugular vein of all bulls before their slaughter, for determination of
testosterone concentration using active testosterone RIA (Diagnostic System
Lab., Inc. USA).

Immediately after slaughter, the genital system including accessory
glands was dissected out of the carcass and trimmed from the attached fat.
Each testis was stripped off its tune, separated from the epididymis and
weighed. Testicular length (dorsal-ventral distance), width (mido-lateral
diameter) and volume (by immersing the testes in water) were measured.
Also, scrotal and penile tissues were weighed, and length and diameter at
root of penis were measured.

Fresh specimens of each testis and scrotum (middle portion) were
immediately fixed in formol saline solution and taken to the Physiology
Laboratory, Department of Animal Production, Faculty of Agriculture,
Mansoura University. Then the specimens were embedded in paraffin,
sectioned at 6-8 um in thickness and stained with haematoxylin and eosin
(H&E) and periodic acid schiff reaction (PAS) (Drury and Wallington, 1980).

A total of 24 cross sections (4 x 3 animals) was examined in each
testis and two microscopic fields in each section of scrotum were randomly
chosen and examined using research microscope.
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Statistical analysis was carried out for testing the differences
between the two groups using “T-test” according to Snedecor and Cochran
(1980).

RESULTS AND DISCUSSION

Reaction time

Sexual interest expressed as reaction time (RT) was consistently and
significantly (P<0.01) longer for bulls in G1 than their contemporaries of G2
at all collection weeks (Fig. 1). The overall mean of RT was 173% longer for
G1 (155.0+15.6 s) than G2 (56.8t11.7 s). Reaction time of 42.2 s was
reported in normal Egyptian buffalo bulls by El-Siefy (1999), which indicates
the low sexual desire of bulls in G1 compared to the reported values for
normal sexual-desired bulls taken in the present study.

| —&— Low sexual-desired bulls —&@— Normal bulls

180 0,

1 2 3 4 5 6 7 8 9 10 11 12
Collection weel

Fig. (1): Reaction time (s) of low and normal sexual-desired buffalo bulls.

Semen quality

Physical semen characteristics presented in Table (1) indicate that
the low sexual-desired bulls produced poor quality semen, while semen of
normal sexual-desired bulls was characterized by good quality appropriate
for Al process.

Table 1. Different physical characteristics of semen collected from
buffalo bulls.

L Low sexual-desired [ Normal sexual- .

Characteristic bulls desired bulls Significance
Ejaculate volume (ml) 1.87+0.11 3.20+0.14 *x
Sperm cell concentration (x108/ml) 533+48.0 1146+29.0 i
Sperm motility (%) 45.4+1.00 78.2£1.10 *x
Live sperm (%) 49.3+2.90 81.9+2.10 *x
Sperm abnormality (%) 21.1+0.70 8.30+0.80 *x

** significant differences at P<0.01.

The present results indicate a negative relationship between bull
reaction time and most of physical characteristics of semen. Significant
(P<0.001) negative correlation coefficients were found between RT and
ejaculate volume (r=-0.89), live sperm percentage (r=-0.91), motility
percentage (r=-0.84) and sperm cell concentration (r=-0.75). However,
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reaction time correlated positively (P<0.001) with sperm abnormality
percentage (r=0.82). Similar correlation coefficients were reported by El-
Siefy (1999) for normal Egyptian buffalo-bulls.
Testosterone profile

Concentration of peripheral plasma testosterone was lower (P<0.01)
in G1 than in G2 by 46.3% (0.364 vs. 0.678 ng/ml). These results indicate
that the sexual desire of bulls was associated with plasma testosterone
concentration, which supports the findings of Massoud et al. (1991). Abdel-
Khalek et al. (1999) found that RT was strongly related to level of
testosterone concentration in Friesian bulls. Also, Ahmed et al. (1991)
pointed out that the sexual behavior was concomitant with an increase in the
peripheral testosterone concentration in Nili-Ravi buffalo-bulls.

Morphological and histometeric study
Testicular measures

The morphological examination revealed that testicular shape did
not differ between bulls of the two groups or even between the right and left
testes in all slaughtered bulls. The testicles were oval in shape with a long
diagonal axis in the scrotum. Similar findings were reported by Osman
(1965) and Abdel-Rahman et al. (1982) on Egyptian buffalo bulls.

Regarding the testicular measures (Table 2), testes without
epididymis of bulls in G1 were lighter (P<0.001) than those of their
contemporaries in G2 by about 33%. Inspite of this difference, the testicular
weight of G1 was still within the normal weight of Egyptian buffalo bulls’
testis (70-178 g) as reported by Amer (1993) and Osman (1996) at 24-42 mo
of age.

The testicular weight was reported to be closely correlated with LBW
(Noseir et al., 1984 and Darwish, 1996). The decreased (P<0.05) testicular
weight relative to LBW of bulls in G1 (Table 2) indicated a strong relationship
between testis weight and the sexual desire of these bulls.

Table 2: Testicular measures of buffalo bulls.

ltem Low sexual-desired | Normal sexual- Significance
bulls desired bulls

Testicular measure:

Weight (g) 109.9+3.6 163.6+9.9 ok
Weight (g)/kg LBW 0.23+0.02 0.33+0.02 *
Length (cm) 7.7+0.11 9.0+0.41 *
Width (cm) 4,2+0.07 4.9+0.14 *x
Volume (ml) 110.746.7 180.3+10.4 ok

* significant at P<0.05 ** significant differences at P<0.01. *** significant at P<0.001.

Values of testicular length, width and volume (Table 2) were
significantly lower in bulls of G1 than their contemporaries of G2. The
present testicular length and width of the low sexual-desired bulls are less
than those obtained by Mokhless and Ibrahim (1990); Amer (1993) and
Osman (1996), who reported a range of 8.2-12.4 cm in length and 4.5-4.6 cm
in width for normal buffalo’s testis. Mean testicular volume of the low sexual-
desired bulls was significantly (P<0.001) lower by 38.6% than their
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contemporaries of G2 (Table 2). Results of correlation coefficients revealed
that RT correlated negatively (P<0.001) with testicular volume (r=-0.53)
more than with testicular weight (P<0.01) (r=-0.40).

The histometric study of the testes showed some quantitative
differences between bulls of the two groups (Table 3). Mean diameter of
semineferous tubules (ST) was lower (P<0.05) by 18.4% and number of ST
per mm? of the testicular tissue was greater (P<0.01) by about 67.6% in bulls
of G1 than their contemporaries of G2 (Table 3). This was reflected (P<0.05)
in proportionally greater testicular area occupied by ST and less area of
testicular parenchyma in testes of the low sexual-desired bulls as compared
to those of G2. (Table 3). These differences are shown also in plates 1 & 2.

Table 3: Histometeric characteristics of testis of buffalo bulls.

Low sexual- Normal sexual- A
ttem desired bulls | desired bulls_| S'9nificance

Smallest diameter of ST (um) 120+8.4 160+11.7 b
Largest diameter of ST (um) 234+9.6 274+10.1 *
Mean diameter of ST (um) 177+7.8 217+8.9 *
Number of ST per mm? 36.2+1.2 21.6+1.8 **
Proportion of area occupied by ST (%) 89.0+2.7 79.8+2.9 *
Proportion of testicular parenchyma (%) 11.0+2.6 20.2+2.8 *

* significant at P<0.05 ** significant differences at P<0.01. ST = semineferous tubules

Several authors indicated that mean diameter of ST of buffalo
calves was about 188 um at 24 mo of age (Mansoor et al., 1988 and Osman,
1996). However, higher value (222 pm) was reported by Amer (1993) in
mature buffalo bulls, which indicated the lower diameter of ST obtained from
the low sexual-desired bulls in the present study.

The relatively lower (P<0.05) proportion of the testicular parenchyma
and lower density of interstitial cells within it in low sexual-desired bulls might
explained the lower concentration of testosterone in blood plasma of bulls in
G1 than G2. Similar findings were pointed out by Aboul-Ela et al. (1982) in
rabbits.

Beside the quantitative differences, qualitative variations were
evident between bull groups. The histological examination revealed that
testes of bulls in G1 contained densely packed ST as compared to those of
G2 (Plates 1 & 2). A decreased number of interstitial cells and an extensive
inter-tubular fibrosis were also detected in the testicular parenchyma of low
sexual-desired bulls as compared to their contemporaries (plates 3 and 4).
The testicular parenchyma of bulls in G1 showed lower reaction to PAS than
that of their contemporaries. This may be related to glycoprotein deficiency
in testicular tissue of low sexual-desired bulls (Miyake et al., 1983).

Scrotal measures

Scrotal measures (Table 4) showed that scrotal weight (SW) and its
values relative to LBW did not differ between bull groups. However, scrotal
circumference (SC) and wall thickness (SWT) were lower (P<0.01) in bulls of
G1 than their contemporaries of G2.
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Cross-section in testis of buffalo bulls showing:

Plate (1): Testicular parenchyma (TP) and Plate (2): Testicular parenchyma (TP) and
semineferous tubules (ST) semineferous tubules (ST)
of low sexual-desired of normal sexual-desired
bulls. bulls.

(H&E, X150) (H&E, X150)

Testicular parenchyma in buffalo bulls showing:

Plate (3): More fibers and less density of Plate (4): Less fibers and more density of
interstitial cells in low sexual interstitial cells in  normal
desired bulls. sexual-desired bulls.

(H&E, X600) (H&E X600)
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F= Fibers. ST= Semineferous tubules. I= Interstitial cells

The present values of SC and SWT in the low sexual-desired bulls
were less than normal values reported by Mansour (1976) (33.0 and 0.69
cm) and Mansour et al. (1989) (32.0 and 0.72 cm) in mature Egyptian buffalo
bulls. Moreover, Madrid et al. (1988) reported that sexual desire and semen
characteristics were found to be poor in Angus bulls with small scrotal
circumference.

Table 4: Scrotal measures of buffalo bulls.

ltem Low sexual- Normal sexual- Significance
desired bulls desired bulls
Scrotal measures:
Weight (g) 325+9.5 375423 NS
Weight (g)/kg LBW 0.71+0.04 0.75+0.02 NS
Circumference (cm) 27.9+0.36 33.6+0.56 bl
Wall thickness (cm) 0.63+0.02 0.79+0.02 *x
NS Not significant ** significant at P<0.01

In indicating the positive impact of scrotal measures on the
reproductive performance of bulls, significant positive correlation was found
between SWT and the sexual desire (Mansour, 1976), and between SC and
fertility (Anderson and Alanko, 1992). In the present study, significant (P<
0.001) negative correlation coefficients were found between RT and each of
SC (r=-0.88) and SWT (r=-0.78).

Generally, testicular measurements (Table 2) were parallel to those
of scrotum in both groups, particularly between both testicular weight and
volume, and SC. This is in agreement with Madrid et al. (1988), who found
that SC was correlated (P<0.001) positively with testicular weight (r=0.91).

Histometrically, marked differences (P<0.05) were found between
both bull groups in thickness of scrotal layers (Table 5). The low sexual-
desired bulls had (P<0.05) thinner scrotal epidermis (plate 5 and 6) and
smooth muscle layer of tunica dartos (plates 7 and 8), while the scrotal
dermis layer did not differ significantly between the two groups (Table 5).

Table 5. Histometerics of scrotum of buffalo bulls.

Normal
Low sexual- S
Item sexual- Significance

desired bulls | 4 cired bulls

Thickness (mm) of :

Skin epidermis 0.41+0.07 0.78+0.05 *

Skin dermis 5.13+0.18 5.34+0.19 NS

Tunica dartos 1.42+0.09 1.91+0.09 *
NS Not significant * significant at P<0.05

Histologically, epidermis was less keratinized and dermis was less
vascular and fibrous in low sexual-desired bulls than their contemporaries in
G2 (Plates 5 & 6). No marked differences were found between scrotum of
bulls in their reaction to PAS.
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Plate (5): Scrotal epidermis (SE) of Plate (6): Scrotal epidermis (SE) of
low sexual-desired bulls. normal sexual-desired bulls.

(H&E, X100) (H&E, X100)

Plate (7): Tunica dartos (TD) in Plate (8): Tunica dartos (TD) in

scrotal wall of low sexual- scrotal wall of normal
desired bulls. sexual-desired bulls.
(H&E, x 400) (HRFE x 400 )
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Penile and muscular measures

Data in Table (6) reveal that all penile measures were significantly
lower in bulls of G1 than their contemporaries of G2. Penile measures play
an important role in semen collection by artificial vagina and site of
ejaculation within the female reproductive tract during natural service.

Table 6: Penile and muscular measurements of buffalo bulls.

ltem Low sexual- Normal sexual- Significance
desired bulls desired bulls

Penis:
Weight (g) 243+5.80 345+12.4 *hk
Weight (g)/kg LBW 0.51+0.04 0.70+0.03 xx
Length (cm) 72.6+£0.57 83.8+3.10 *
Diameter at root (cm) 3.40+0.08 4.00+0.08 xxk

Ischiocavernous

muscle: 129+7.30 141+8.80 NS
Weight (g) 11.6+0.21 11.1+0.58 NS
Length (cm) 3.60+0.16 3.90+0.29 NS
Thickness (cm)

Retractor muscle: 63.7+2.80 63.9+2.60 NS
Weight (g)

NS Not significant * significant at P<0.05

** significant differences at P<0.01.  *** Significant at P<0.001.

On the other hand, measures of ischiocavernous muscle and
retractor muscle did not differ significantly between G1 and G2. A wide
variation in penile measures were reported by Abdel-Rahman et al. (1982);
Mokhless and Ibrahim (1990); Darwish (1996) and Osman (1996)) in
Egyptian buffalo bulls at 24 mo of age might be explained an age effect and
difference in body weight.

The results obtained in this study indicated that the sexual desire was
strongly related to blood plasma testosterone concentration, while was
indirectly related to testicular (weight and volume) and scrotal
(circumferences and wall thickness) morphology. Histometrically, proportion
of testicular parenchyma and thickness of scrotal epidermis and tunica
darots seem to be greatly associated with sexual desire of bulls.

It may be concluded from the present study that testicular volume and
scrotal circumference might be good indicators for sexual desire of buffalo
bulls.

REFERENCES

Abdel-Khalek, A.E.; M.A. El-Harairy; F.E. El-Keraby and M.S. Ahmed (1999).
Reproductive performance of Friesian bulls fed Formaldehyde-treated
protein diets. J. Agric. Sci. Mansoura Univ., 24: 7269.

Abdel-Rahman, H.; A. Mohammed and M.A. El-Ashry (1982). The
development of male sex organs of Egyptian buffaloes. Minufiya J.
Agric. Res., 5: 183.

4921



Abdel-Khalek, A.E. et al.

Aboul-Ela, M.B.; M.M. El-Shinnawy; A.Z. Mehrez; F. El-Keraby; Zahraa, R
Aboul-Ezz and M.A. El-Harairy (1982). Characteristics of the testis as
affecting sperm production in rabbits. J. Agric. Sci. Mansoura Univ., 7:
170.

Ahmed, N.; M. Shahab; M. Anzar and M. Arslan (1991). Changes in the
behaviour and androgen levels during pubertal development of the
buffalo bulls. App. Anim. Behaviour Sci., 32: 101.

Amer, A.A.B. (1993). Some anatomical, histological and chemical aspects of
reproductive system of buffalo bulls. M.Sc. Thesis, Fac. of Agric. Ain
Shams Univ., Cairo.

Andersson, M. and M. Alanko (1992). Relationship between testicular
measurements, body weight and semen quality in young dairy bulls.
Acta Vet. Scand., 33: 15.

Darwish, S.A. (1996). Physiological studies on puberty in Egyptian buffalo
males. Ph.D. Thesis, Fac. of Agric., Kafr EI-Sheikh, Tanta Univ.

Drury, R.A.B. and E.B. Wallington (1980). Carlton’s Histological Techniques.
5" Ed. PP. 139-307, Oxford Univ. Press, England.

El-Siefy, E.M.E. (1999). Improving semen quality of buffalo bulls and their
reproductive performance. M. Sc. Thesis, Fac. of Agric., Tanta Univ.

Madrid, N.; R.S. Ott; D.N. Veeramachaneni; D.F. Parrett; W. Vanderwert and
C.L. Willms (1988). Scrotal circumference, seminal characteristics and
testicular lesions of yearling Angus bulls. Am. J. Vet. Res., 49: 579.

Mansoor, A.; R.A. Chandhry; I.H. Khan; A.R. Rizvi and M. Aleen (1988).
Pubertal development of the reproductive organs and endocrine
glands in Juvenile male buffaloes. Proc. Il World Buffalo Cong., New
Delhi, India, Vol. 3: 1.

Mansour, H.A.H. (1976). Comparative study of fertility in Gamoose and
Friesian sire in Sharkia province. M. Vet. Sci. Thesis, Zagazig Univ.

Mansour, H.; A. Hazzaa; A. Abdel-Raheim and A. Eidaroos (1989).
Reproductive capacity of buffalo-bulls. 1. Scrotal measurements and
their relation to age, libido and semen characteristics in sexually
mature buffalo-bulls. First Annual Congress, PP. 74-83 ESARF and
Fac. Vet. Alex. Univ. Edfina, 24-26 January.

Massoud, F.l.; EIL.S.M. Fattoh and M.S. Abdou (1991). Reparation a new
herbal therapy for an oestrum. In: Buffaloes a Preliminary Report.
Egypt. Soc. Anim. Reprod. Fert., 3" Ann. Cong. January 12-14, Cairo.

Miyake, K.; Y. Maseki and M. Sahashi (1983). Studies on the pathogenesis
of idiopathic male infertility by testicular biopsy. Hinyokika Kiyo, 29:
991.

Mokhless, E.M. and S.A. lbrahim (1990). Postnatal development of the male
genital system of growing Egyptian buffalo calves with special
reference to testosterone concentration in blood plasma. Annals of
Agric. Sci. Moshtohor, 28: 2025.

Noseir, M.B.; A. Taha and S.G. Hassan (1984). Post-natal growth of the
male genital system of Water-buffalo, with special reference to the
attainment of puberty. Zagazig Vet. J., 4: 186.

4922



J. Agric. Sci. Mansoura Univ., 25 (8), August, 2000.

Osman, A.M.H. (1965). Some clinical studies of the genital organs of buffalo
bulls (normal and abnormal). M. Vet. Sci. Thesis, Cairo Univ.

Osman, K.l. (1996). Some reproductive aspects of Egyptian buffalo bulls.
Ph.D. Thesis, Fac. of Agric. Ain Shams Univ., Cairo.

Snedecor, G.W. and W.G. Cochran (1980). Statistical Methods. 7" Ed. lowa
State Univ. Press, Ames, lowa, USA, P. 83.

Al A o) siengl) g i o1 g8 sl bl (amy gn openial) A ) il
g raal) (ugalal) Jgad quudd g Glkall S g

daaa ¢ ZJ'JAA A\Jé Qgﬁ\ e ¢ ZL;QJJJ JJJ‘ g—dl.u ¢ 1&3&\ L J.-,H-AS‘ L’él&\ K
TSad) gal cpall

Bgaiall daala — Ao 31 A — ) gaal) LYY and 1

B — A 50 Eganll 38 e — ) gaall Z U Eigag gaa 2

hﬂ‘ﬁum)mww‘ﬁmu\wy&\djﬁwa)ucm\)ﬂ‘am‘ﬁem‘
ity ¢ (A5 155 Jadll 3y <l g) Lpaiall L6 5 Limitie il gin 5 Lgie V) i yanll 5 55l
(385 56.8 Jaill 2y i 5) Lpada il a5 A0 de gandl)
e g sl 12 A a5, Lo sl 0y (e sanall Ul ia (e (55l QI pen o

8l Al Ay s sal) il Apapdall (ailiadll ity ¢ 2000 Gobe ) 1999 s

L}Mw\.ﬁj‘eﬂ\ujﬁeu}ww\uyﬁ}iﬂeautuc&ie..\o).al:L\Ac_\.ﬂ\dﬂji.lu)sﬂ\

M\}M‘M}&M‘JL@\MH}UU}M‘&AGQ FU&A‘U‘-‘S‘J““}

‘_,LL:@M\MJ\MJ

%273 sms 4l e N5V de sanall puiall e I (alissl -]

Fanalall il IS Al Sl g A0 e (V) Ao panall 3 Lsine OB g il L) B35 S 2
).15).:} 4.4l U_A)SJd_uﬂJJU_AJL)“\_:)JMJLALMJY\J_ALLAU\SJL;M\JJM
wjd_unJJU_Uuuuwugyjmmﬂmt_.\,g\,«sﬁﬂm}mmbmﬂnuuﬁj\
330N 2 gl Gl geall

Janas Al de sanall b adie 15V e sanal) 8L sina i siadill (3a 8 58 8 padidil -3
.%86.3

‘rn1099&\&61803;136G)MU‘wé}V‘@M‘abwuh\w‘eA;uJ;uﬁ -4
UJ}&AMJAS\M\?&}M\JJu.AJuu\_:}JMJL&LuJY\LLALLAuS}‘(J.A1107
Anadll

e %20.2 ¢ 1.7 a2l Ge AV Ao sanad) 8 Lgine BBl phall Jlas deny lama g€ -5
Jadl) 35 (a3 e LY alae (S 5 ¢ (e samall (0 Gaall € (05 Calidy ol Lais ¢
Lsine Gl Gnall jlas class s Gnall G Jama (00 38

581.8 5 345.2) il de sanall o (A e sanall 8 Lgina ol Jlads Jshay 055 pisil -6
] (3.4 572.6 522243.2 3440

AV e seaddl 8T sine (A siall Lyl o alial) asill) Apadll i) Ll sl L Cumids) -7
.(20.2%) 4l A sanall 8 e (% 11)

A5V Ao panall il a8 Lsina il GuS las (8 liaal) Akally G oY) Ak dlaw aisil -8
fusL'mL',;

Apadll Ln 5l sl L e‘-b-\-w‘-.' asis 4,5)-4&3‘ uUA\A.l\ il il 4 ) & el
Jowiall e ) e Glee dyall

4923



	Abdel-Khalek, A.E.1; S.A. Darwish2; A.F. Mehrez2 and M.B. Aboul-Ela1
	1. Department of Animal Production, Faculty of Agriculture, Mansoura University.
	2.    Animal Production Research Institute, Agriculture Research Center.
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION


	Reaction time
	Semen quality
	Table 1: Different physical characteristics of semen collected from buffalo bulls.
	Testosterone profile
	Morphological and histometeric study
	Testicular measures
	Table 2: Testicular measures of buffalo bulls.
	Table 3: Histometeric characteristics of testis of buffalo bulls.
	F= Fibers. ST= Semineferous tubules. I= Interstitial cells

	Table 4: Scrotal measures of buffalo bulls.
	REFERENCES


