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Abstract

The study was conducted to explore various
aspects of reproduction in camels viz. Effect
of breed on fertility, effect of repeat services
during same estrous period on pregnancy rate,
effect of copulation time on fertility in female
dromedary camels, early versus late onset of
sexual libido in males, male fertility and
investigations into mating ability, semen
donation efficiency in Artificial Vagina, gross
characteristics of semen gaculate, individual
sperm motility examination and morphological
evaluation of spermatozoa of sterile male
camels. Bikaneri breeds of camels exhibited
greater First service and overall conception
rate as compared to Jaisalmeri and Kachchi
breeds. Infertile females were also lesser in
Bikaneri breed than Kachchi and Jaisalmeri.
Repeated services during the same estrus
period had no beneficial effect on pregnancy
rate over single service, when females were
selected for follicular phases prior to breeding.
Copulation time did not vary significantly
between malesfor single service, however few
significant differences between males were
observed in multiple services during same
estrusperiod. Copulation timefor the breeding
resulting into successful or unsuccessful
conception did not differed significantly. Late
manifestation of sexua libido was observed
in males, which was correlated with delayed
onset of circulating testosterone rise. The
fertility rate of males differed between breeds
ranging 40-58, 10-33.3 and 0-100% in

Bikaneri, Jaisalmeri and Kachchi breeds. Sub-
fertility in % Jaisalmeri studs and sterility in
2/4 Kachchi studs was recorded. Mating
ability of sterile males was not lower than
fertile males. Gross characteristics and
individual sperm motility examinationsfor one
of the two sterile male camels had been
perfectly normal, while another sterile male
had watery ejaculates with nil individual
sperm motility on all occasions except once.
Morphology of spermatozoa of sterile male
camels had been poor. It is concluded that
selection of females for follicular phases prior
to mating omit the repeated services during
the same estrus period without affecting the
pregnancy rates. Late manifestation of sexual
libidoin maleswas correlated with late arousal
of endocrine surge. Copulation time was not
significantly different for successful and
unsuccessful conceptions.  Significant
proportions of male studs were found sub-
fertile and sterile.

©2012 New Delhi Publishers. All rights
reserved
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Introduction

Most often a negative argument against
camel breeding is quoted that their
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reproduction rate is low and uncertain
(Novoa, 1970; Tibary and Anouassi,
1997; Skidmore, 2005 andYagil, 2006),
but scant reports of good fertility rate
have also been published (Arthur et al.,
1989). Overall calving ratesof lessthan
40% in 30 herds of Tunisia have been
reported (Djellouli and Saint-Martin,
1992), while 80-90% calving rates out
of mated femalesin Bedouins herds have
been cited (Arthur et al., 1989).
Similarly, atotal lifetime production of
a female camel in Niger averaged 2.7
youngsonly (Payne and Wilson, 1999),
whileArthur et al. (1989) expressed that
a female can yield a total of 12
offsprings. These citations speak of a
huge differences in the actual
reproductive performance in camel. [t
may be quite probable that the wide
variation in the rate of reproduction is
dueto certain factorswhich arenot fully
known. Tibary and Anouassi, 1997
opined that in a well-nourished herd,
management of breeding is the major
factor affecting the reproductive
performance. Major difficulty faced in
management of camel breeding is to
determine the optimum time to breed a
femaleduetoindistinct sexual behavior.
It does not express the symptoms of
estrussimilar to that of cattle and buffalo
to be identified for breeding. More
troubling is that the behavior of female
camelstowards malewas not correl ated
with ovarianfollicular status (Skidmore,
2003). Dueto these difficulties several
workers (Yagil, 2006) recommended to
mate the female daily for few days.
Another problem confronted by workers

has been ahigh incidence of embryonic
loss for which no clear reason could be
assigned till date (Shalash, 1965, Tayeb,
1953 and Niemuller, 2007). Anatomical
abnormalities (Shalash and Nawito,
1963) and pathological processes of
female genitalia (Tibary and Anouassi,
1997) have also been reported as the
main causes of infertility.

Unexplained sub-fertility and infertility
in males, lack of libido, inability to
gjaculate, sub-standard semen quality,
immunologic and genetic causes of
infertility (Tibary and Anouassi, 1997)
are other major challenges for
reproductioninmalecamels. Skidmore
(2005) opined that research improving
fertility have been lacking in camel asit
isusedin lesswell-devel oped countries.
Merkt et al. (1992) reported that much
research has concentrated on the
anatomy and physiology of reproduction
with little emphasis on practical aspects
of reproductive performance. Attempts
have been made in this study to narrate
breedwise differencesin fertility, effect
of single vs. repeated mating on
pregnancy rate, effect of copulationtime
on pregnancy rate and male factor as
infertility in camels.

Materialsand M ethods

Animals

The study was conducted at National
Research Centre on Camel, Bikaner on
atotal of 77 animals (Mae (n=12) and
Female (n=65)) of 3 breedsviz. Bikaneri
(Male (n=4), Female (n=30), Jaisal meri
(Male (n=4), Female (n=17) and
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Kachchi (Male (n=4), Female (n=18)
camels (Camelus dromedarius). It
included a heterogeneous group of
animals of al age groups after sexual
maturity.

Recto-Genital Examinations of
females

Through transrectal pal pations, females
were examined for mature stages of
follicles in the ovaries and those
possessing follicle were mated with the
allotted males of same breed to avoid
inbreeding, whilethose without follicle
or withasmall folliclewerere examined
periodically for appropriate stages of
ovarian follicle to be bred.

Breeding

The females were randomly assigned
either a single or two services at an
interval of 72 hours or three services
once daily continually for 3 days.
Copulation times were recorded for all
matings.

Pregnancy Examinations

Pregnancy examinations on day 14-15
after mating were accomplished with
tail curling, serum progesterone
concentration and transrectal pal pation
for corpus luteum. Those females,
which were detected non-pegnant with
tail curling test and serum progesterone
concentration measured by RIA onthese
days, were only examined through
transrectal pal pationsfor corpusluteum.
Thefemalesthat failed to conceivewere
rebred at appropriate follicular phases.

Pregnancy rate

Pregnancy rate for each of three breeds
of camels and overall for the herd was
derived with number of females that
conceived out of total females mated
irrespective of the number of services.

First serviceand overall conception
rates

Females conceived with first, second,
third, fourth and fifth serviceswere also
derived breed wise and asoveral for the
herd. Infertile females for each breed
wereidentified.

Effect of repeated services during
sameestrusperiod on pregnancy rate

Number of females that conceived to
single or repeated services during the
same estrus period for each breed and
overall for the herd was derived.

Investigationson M ales

Rutting behavior of males particularly
onset of early/late sexual libidoin males
and its correlation with weekly
monitored testosterone profiles was
worked out. Fertility for males was
derived, sub-fertile and sterile males
were identified. A correlation of
copulationtimein relation to pregnancy
was worked out. Mating ability, gross
characteristics of semen ejaculate,
individual sperm motility, morphology of
spermatozoa and testosterone profiles
wereworked out for sterilemale camels
toarriveat etiological factor responsible
for sterility.
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Results

Fertility, infertility, first service and
overall conception rate(s) of 3 breeds of
camels are presented in Table 1, which
shows conception rate of 90, 70.6 and
66.7%, respectively, in Bikaneri,
Jaisalmeri and Kachchi breeds with
herd’soverall conception rate of 78.5%.
Percentage of infertilefemal esmeasured
10, 29.4 and 33.3%, respectively in 3
breeds. First service conception rate
measured 53.5, 23.3 and 5.5%,
respectively in 3 breeds with an overall
herd first service conception rate of
32.3%. Fertile females of Bikaneri
(n=27), Jaisalmeri (n=12) and Kachchi
(n=12) breedsrequired average number
of 1.88, 2.33 and 3.83 services with an
overall figure of 2.45 servicesfor all the
fertilefemales(n=51). Thefertility rate
as well as first service conception rate

was higher and number of services per
conception low in Bikaneri ascompared
to other 2 breeds.

Effect of single versus two services at
an interval of 72 hours and 3 services
once daily continually for 3 days have
been presented in Table 2, which shows
that pregnancy ratein Bikaneri, Kachchi
and overall for 3 breeds was higher for
singleservicesthan for 2 and 3 services.

Pregnancy rate of 12 studs, 4 each from
3 breeds have been presented in Table
3, which shows that pregnancy rate
varied from 0-58% for different studs.
Pregnancy rate of Bikaneri males were
higher (40-58%) than Jaisalmeri (10-
33.3%) and Kachchi (0-100 %). Based
on pregnancy results 2/4 Kachchi males
were adjudged as sterile while %
Jaisalmeri as sub fertile.

Table 1: Pregnancy rate, Percentage of non -pegnant females at the end of season and number
of services for conception in different breeds of camels

Breed No. of Services
Single Service Two Services at Three Services
72 hr. interval regularly for 3 days
No. of No. of No. of No. of No. of No. of
Services conception  Services conception  Services  conception
(Pregnancy (Pregnancy (Pregnancy
rate %) rate %) rate %)
Bikaneri 35 17 (48.5) 8 (42.1) 7 2 (28.5)
Jai sal meri 25 5 (20) 3(18.7) 9 3(33.3)
Kachchi 10 5 (50) 2 (25) 11 5 (45.4)
Overall 70 27 (38.5) 13 (30.2) 27 10 (37)
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Copulationtime of 6 fertilemale camels
for single, doubleand three serviceshave
been presented in Table 4, which shows
that differencesbetween malesfor single
service were not significant (P>0.05).
However few significant differencesfor
2 and 3 services between males were
observed. Copulationtimeinrelationto
pregnancy has been presented in Table
5, which shows that it did not differ
significantly for pregnancy.

Investigations on mating ability of 2
sterile male camel sreveal ed that mating
ability measured in terms of copulation
time of 2 sterile camels compared with
6 fertile male camels used during the
same period and premises and presented
in Table 6 showsthat copul ation time of
sterile males was not lower than fertile

males. Infact, copulation time of one of
the two sterile was significantly higher
(P<0.05) than fertile males.

Investigations on gross evaluation of
semen artificially collected from sterile
mal es reveal ed that one particular male
had ejacul ated semen having absol utely
normal gross characteristics while
another sterile camel exhibited watery
gjaculates. Gross characteristics of
semen from 2 mal es have been depicted
inFigures1 & 2.

Investigations on individual sperm
motility examination of one male
revealed high percentage of
progressively motile spermatozoa, which
were viable under refrigeratory
preservation, while sperm motility of

Table 4: Copulation time in relation to fertility of female camels

Single Service Pregnant
Single Service Non-pregnant
Double Services Pregnant
Double Services Non-pregnant
Three Services Pregnant
Three Services Non-pregnant

5.215+0.891 (n=19) s
4.086+0.310 (n=23) M
4.044+0.600 (n=9) s
6.107+0.906 (n=21) NS
8.325+1.304 (n=9) NS
5.864+0.487 (n=10) NS

Table 5: Copulation time (Minutes) for 6 fertile male camels for single, double and triple

services.

Camel Single Service Two Services Three Services
B-480 4.33+0.51 (n=10) 5.72+2.90 (n=4) 5.6 (n=1)

B-620 4.96+0.52 (n=8) 3.93+0.75 (n=4) 5.0 (n=1)

B-622 3.83+0.87 (n=7) 2.95+0.50 (n=6) -

B-624 3.46+0.84 (n=5) 8.07+1.49 (n=4) 4.70+£0.92 (n=4)
K-126 5.57+0.64 (n=6) 7.04+1.75 (n=7) 8.58+0.99 (n=10)
J-218 5.43+0.46 (n=6) 5.73+0.87 (n=5) 6.13+0.64 (n=3)
18 Camel- International Journal of Veterinary Science : 1(1):13-27. January, 2013
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Table 6: Copulation time of Fertile, Sterile and Sub-Fertile Camels.

Camel group/Individual SingleService Double Service
identity
Fertile group 4.598+0.429 (n=42) 5.488+0.659 (n=30)

Sterile camel K-116
Sterile camel K-166
Sub-fertile J-228
Sub-fertile J-230
Sub-fertile J-232

9.320+1.273* (n=5)
5.618+0.820 (n=11)
4.229+0.952 (n=7)
6.025+1.408 (n=4)
2.933:+0.186 (n=3)

8.120+1.03* (n=12)
5.850+0.894 (n=8)
4.600+1.75 (n=2)
5.4 (n=1)
4.558+0.704 (n=6)

Fig. 1: Semen ejaculate from a sterile male
camel appearing grossly normal

another male was nil on al occasions
except once, that too viability of sperm
did not last longer.

Investigations on morphological
assessment of spermatozoa revealed
significant abnormal spermatozoa for
both the sterile male camels.

I nvestigationsinto testosterone profiles
revealed significant inter individual
differences between animals in
testosterone concentration. Average

Fig. 22 Semen gjaculate from a sterile
camel appearing watery

testosterone profiles of one of the 2
sterile camdls, one of thethree sub-fertile
camels and one of the six fertile male
camels had been low than remaining
males. Theaverageindividual levelsof
testosterone of fertile, sterile and sub-
fertilecamelshave been presentedin Fig.
3, which shows individual biological
variation rather than association of
testosterone profiles with infertility,
sterility or fertility.
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Average Testosterone profiles of individua nele
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Fig. 3: Average testosterone profiles of Fertile (F1, F2, F3, F4, F5, F6), Sub-fertile (SF1,
SF2, SF3) and sterile male camels (S1 and S2)

Discussion

Fertility Rate

Fertility rate ranged from 66.7 to 90%in
different breedsof camelswith an overall
figure of 78.5% in this study. Fertility
rate was higher in Bikaneri as compared
to Jaisalmeri and Kachchi breeds.
Khanna et al. (1990) also reported
conception rates similar (91.9%) to
present study in Bikaneri breed. Results
of this study are superior to those of
overall cavingrate of approximately 40%
for 30 herds in Tunisia (Djellouli and
Saint-Martin (1992) with 4, 2.1, 37 and
6.1%birthrate2to 3, 3to4,4to5and5
to 6 years of age groups and 29-56% to
7-13 yearsof age, of fertility rates of 50%
or less (Keiken, 1976; Yuzlikaev and
Akhmedier, 1969), of 31-48% fertility

and 42% fecundity in Niger (Saley, 1990),
0-5%, 2-26%, 8-41% in age groups of 3-
4, 4-5 and 5-6 years, respectively, in
Sudan (Saint-Martin et al., 1990), of
4.5%in Oman, and 62% reproductiverate
and 53.3% fecundity rate in Morocco
(Chriqui, 1988; Sghiri, 1988). Abdel-
Rahim and El-Nazier (1990) and Abdel-
Rahim et al. (1994) reported that fertility
can be as high as 85% with a parturition
rate of 96% in well-managed herds.
Tibary and Anouassi, 1997 cited reports
(Mutugi et al., 1992; Schwartz, 1989;
Schwartz and Walsh, 1990; Schwartz et
al., 1982) of Kenyan commercia herds
withimproved ration or artificial pasture
and health programs to obtain birth rate
of 55-80% as compared to below 40%in
traditional herds. They opined that
nutrition and breeding management are
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the two important factors to determine
fertility rate.

First Service Conception Rate

First, second, third service and overal
conception rate measured 53.3, 70, 76.6
and 90% in Bikaneri, 23.5, 47, 52.9 and
70.5% in Jaisalmeri and 5.5, 27.7, 44.4
and 66.6% in Kachchi breeds,
respectively with overall herd first
conception ratefiguresof 32.3,50.7,61.5
and 78.4%, respectively. The performance
of Bikaneri camelswasagain superior to
those of other 2 breeds. Bakkar and
Basmaeil (1988) reported somewhat
resembling figures of 38, 64 and 60-
66.7% conceptions after first, second and
overall servicesfor Ngjdi camels. Abou-
Elareported first service conception rate
of 58% in United Arab Emirates. Tibary
and Anouassi, 1997 opined that first
service conception could reachto 72%in
herds with close veterinary monitoring.
The author also agrees with this opinion
based on this study that close monitoring
of theeventscanimprovethe performance
asapparent inlow figuresof first service
conception rate of 5.5 and 23.5% in
Kachchi and Jaisalmeri breeds, which
could be improved subsequently to 66.6
and 70.5%, respectively, after changing
the studs.

Number of services required per
conception:

Fertile females of Bikaneri (n=27),
Jaisalmeri (n=12) and Kachchi (n=12)
breeds required average number of 1.88,
2.33 and 3.83 services with an overall
figure of 2.45 servicesfor al thefertile

females (n=51). Numbers of services
required per conception for fertile
females to settle were low in Bikaneri
than other two breeds. Low fertility in
Jaisalmeri and Kachchi breeds can be
attributed to sub-fertile and sterile males
of these breeds. Khanna et al. (1990)
reported similar figures of 1.94 services
per conception for Bikaneri breed.
Aboul-Ela (1984) reported superior
results of 1.63+0.2 services per
conception in United Arab Emirates.
Apparently such an ideal result will be
possible with improved management
particularly selection of studsfor higher
fertility, nutrition and health.

Infertility Ratein femalecamels

About 10, 29.4 and 33.3% females of
Bikaneri, Jaisalmeri and Kachchi breeds
failed to settle. Tibary and Anouassi
(1997) reported incidences of
pathological processes of genitalia
ranging from 15-35% in different herds.
Improper development of follicles
(Barminstev, 1951), anatomical
abnormalities of the females (Shalash
and Nawito, 1963) and foetal death
(Tayeb, 1953 and Shalash, 1965) have
been identified as important causes of
infertility infemale camels.

Effect of Single Versus Repeated
serviceson pregnancy rate

Repeated services did not improve
pregnancy rate over single service to
females, which were selected for
follicular phase prior to breedingin this
study. These results contradict those of
previously reported from our institute
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(Sahani et al ., 2003) to mate the femal es
twiceat interval of 72 hrs. Theseresults
also contradicts views of Yagil (2006)
to mate the female once aday for afew
daysasitisnot certain at what stage of
estradiol cycle thefemaleisat thetime
of mating (Yagil and Van Creveld, 1990
and Skidmore and Billah, 2005).
Probabl e reason of superior resultswith
singleservice during present study might
have been due to ascertaining follicular
phase prior to breeding through recto-
genital palpation. Previous results
reported from our institute were derived
from breeding without ascertaining
follicular status. One can expect that
breeding without ascertaining follicular
phaseswill give poor fertility resultsthan
with ascertained follicular phases prior
to breeding as done in present study, as
estrusbehavior infemalecamelsisvery
vague and difficult to interpret, it does
not often relateto follicular devel opment
intheovaries (Skidmore, 2003) and that
as much as 45% females presented for
breeding had no follicular structures on
theovariesor only folliclessmaller than
9-mm (Tibary and Anouassi, 2000).
Yagil (2006) also recommended repeated
daily services for few days on account
of uncertainty to determine the stage of
estradiol cycle in the female. Results
obtained in this study have shown
ascertained follicular phasesin females
prior to breeding helps in omitting the
need of repeated services. Thiswill give
a new impetus to camel reproduction
scientists, who were repeatedly mating
a female camel over few days.
Management of breeding using advanced

techniques such as monitoring of
follicular activity by ultrasonography
resulted in an ovulation rate of 88% and
pregnancy rate of 85% followingasingle
mating (Tibary et al., 2005).

Copulation TimeanditsCorrelation
with conception

Copulation timeranged from 2.95+0.50
on the lowest side to 8.58+0.99 for all
typeof servicepracticesfor 6fertilemale
camelsinthisstudy. Copulationtime of
6 fertile male camels did not differ
significantly between malesfor matings
of single service, while few significant
differences between males were
observed for double and triple services.
Khanna et al. (1990) and Skidmore
(2004) reported average copul ationtime
of 5 minute 43 seconds and 5.5 minutes
with a range of 3-25 minutes,
respectively, which resembleto those of
present study findings. Figures of 15
minutes reported in FAO Corporate
Documentary Repository and 40 minutes
by Yagil (2006) appearsto be on higher
sideasan average. Itisfelt that overall
average might vary between 3-10
minutes, higher values might be
observed for occasionally used males.

Copulation time for successful and
unsuccessful impregnation was not
significantly (P>0.05) different. Tibary
and Anouassi (1997) have also found
that conception was possible even when
duration of copulation waslessthan one
minute but suggested that high ovulation
and conception rareswere attained only
if the copulation time is at least 4
minutes.
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Late onset of sexual libido in some
males: It was observed during present
study and consistently over several years
that some males manifest sexual libido
early inthe season while some manifest
it dlightly later. The onset of sexual
libido in present study was found
correlated with the endocrine
testosterone surge. Skidmore (2004)
observed that onset and duration of the
rutting was affected by individual male
and the method of management, males
that were let loose in the in the herd of
female tend to come into season earlier
and maintained it for alonger period than
confined males.

Fertility ratein malecamels

Pregnancy rate of Bikaneri males were
higher (40-58%) than Jaisalmeri (10-
33.3%) and Kachchi (0-100 %). Not
much is published about fertility rate of
male camels. Al-Qarawi (2005), while
reviewing the causes, relations and
implicationsoninfertility in dromedary
bullshas mentioned that there are camels
that have pregnancy rates of above 60%.
Based on pregnancy results 2/4 Kachchi
males were adjudged as sterile while %
Jaisalmeri as sub fertile. Tibary and
Anouassi (1997) also reported similar
sort of sub-fertility, infertility and
sterility in males as observed in present
study as un-explained sub-fertility and
infertility.

Sub-fertility and sterility in male
camels

A significant proportion of males were
sub-fertile and sterile from Jaisalmeri

and Kachchi breeds, whilefertility status
of al the Bikaneri studsused inthisstudy
were satisfactory. Male infertility in
camelsistill poorly understood (Tibary
et al., 2005). Tibary and Anouassi
(2000) reported that lack of libido
associated with hormonal imbalance,
high temperature, stress and presence of
debilitating diseases, reduced libido due
to acute systemic diseases such as
hemorrhagic diseases and
trypanosomiasis, gaculatory problems
and unexplained sub-fertility or
infertility are the most commonly
reported problems in camel. Lack or
reduced libido of camels of this
particular study as a causative agent of
sterility can be ruled out as these
reveal ed perfectly normal mating ability.
Gross characteristics of semen
gjaculates, microscopy for individual
motility evaluation and refrigeratory
preservability of one of the 2 sterile
males of this study were perfectly
normal, while those of another sterile
male, most of the gaculates have been
watery with little spermatozoa.
Individual sperm motility wasnegligible
for this particular male in most of the
gjaculates except once. The former
sterile mal e resemblesto those reported
by Tibary and Anouassi (1997) with
normal seminal parametersyet unableto
impregnate the females by either natural
or artificial inseminations. They
suspected immunological or genetic
causes for such disorders. In the later
male, watery semen gjacul ates indicate
possible reduced spermatogenesis.
According to Tibary and Anouassi
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(1997) reduced spermatogenesis and
testicular hypoplasia are often seen in
racing dromedaries especialy if they
have been treated with anabolic steroids.
Sub-standard semen quality can be
observedin maleinfertility especialy in
overused or old animals. Al-Qarawi
(2005) reported hyperoestrogenaemia,
associated with autoimmunethyroiditis
and trypanosomiasis to suppresses the
secretion of testicular testosterone and
augments the release of testicular
histamine, which appears mandatory for
guantitative reduction/l oss of advanced
spermatogenic cells in infertile
dromedary bulls. After an examination
of the plasma hormonal profiles and
semen characteristics in the infected
bulls Al-Qarawi et al. (2004) reported
that altered Sertoli cell function due to
formation of immune complexes,
pituitary dysfunction, testicular
degeneration and trypanotolerancy are
possible factors responsible for poor
semen characteristics and infertility
induced by T. evansi infection in
dromedary bulls.

Investigationson sterilemale camels

MatingAbility: Copulation time of one
sterile male camels did not differ
significantly (P>0.05) than fertile group
of camels, whilefor another sterilemale
it wassignificantly higher (P<0.05) than
fertile groups. These data of present
study indicated that sterile males were
not inferior from fertile group of camels
in respect to sexual libido. Therefore
reduced libido or lack of libido as
reported by Tibary and Anouassi (2000)

as one of major causes of infertility in
male camel can be excluded for sterile
camels of this study.

Gross characteristics of semen
gjaculates. The gross characteristics of
semen gjaculates from 2 sterile camels
exhibited variations between males.
Almost al egjaculates from one sterile
male camel were adjudged normal for
color, consistency, thick gel like
resemblance and frothiness, whereas
majority of the gjaculated from another
sterile male camel K-116 were watery.
In later case one can suspect testicular
degeneration and related disorders
resulting intoimpaired spermatogenesis,
while in former case spermatogenesis
should have been normal.

Individual sperm motility examinations:
Like that of gross characteristics of
semen gjaculates, individual sperm
motility examinations also gave a
variable picture between males. AlImost
all the samplesobtained from one sterile
male camel, which had grossly normal
semen, exhibited normal individual
sperm motility, whileanother sterilemale
camel that had watery ejaculates,
exhibited non-motile spermatozoaon al
occasions except once. Tibary and
Anouassi (1997) have reported sterility
in male camels, which exhibited
perfectly normal gross and microscopic
characteristics yet failed to impregnate
females either with natural service or
artificial inseminations. One of thetwo
sterile male camels of present study
resemble to that reported by these
workers. As suspected by them
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immunologic, genetic or similar sort of
other causes for sterility needs further
investigations. Theother case of sterility
in present study appears to fal in the
category of abnormal testicular
endocrine, chemical and sertoli cell
dysfunctions as suggested by Al-Qarawi
et al. (1994).

Sperm Morphological examinations: In
both the sterile camels sperm
abnormalitieswererelatively more.

Testosterone profiles: Significant inter
individual differences have been
observed between animals in
testosterone concentration. Average
testosterone profiles of one of the 2
sterile camels, one of thethree sub-fertile
camels and one of the six fertile male
camels had been low than remaining
males. The average individual levels of
testosterone of fertile, sterile and sub-
fertile camels appear individual
biological variation rather than
association of testosterone profileswith
infertility, sterility or fertility.
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