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o . . Abstract
e 0bjetY? of ﬂel ‘i;;‘;i{ixa;;;};g:xgm? g‘e relationship between milk yield level in the first 21weeks of lactation
and post arum rcc?or Sine to. their previo © ‘1) romedary she-camels. A total of 14 female camels were equally divided
o 080 EFOUPS 20 ¢ s Carils wers actation milk yield level as: high (>4 kg milk per day) and low (< 4 kg milk
o 2 milk yie gt Oge. » A ere e>§am1ned by ultrasonography weekly after parturition. Blood samples were
Couccted for proges;] er dl Say’l 1’:1 e.r mating. R;sults revealed that average of daily milk was (5.530.1kg. Vvs.
3,3210'”@') for high and low milk groups, respectively. Interval from calving to first estrus was a bit similar in both
s, average was (29.8 days). The low milk group tended to have significant increase of first and second postpartum
® qus duration (‘4?--‘%3-3}1 and 54.0:2.44h), comparing with the high milk group (23.9+1.0h and 37.1£3.4h). The mean
nterval for uterine mvolutlg)n was almos} the same in both high and low groups (30.6 day). Serur;n pr(;gesterone after
paling Was pasal in low milk group, while i_ncreased in 3 camels of high milk group. Ovarian ultrasound examination
uing cight weeks _postpartunol revealed follicular growth in high milk group; estrus was detected in 6/7 females and
d in 3/7 (43%) of mated camels; while, low milk group showed less follicular growth; estrus was

ovulation OCCUITE '
- getected in 4 camels, but with absence of corpus luteum. It was concluded that high milk yield did not negatively affect

ostpartum rc roductive performance.
Key words: Dromedary camels, reproductive performance, ovarian activity, milk yield.

3-4 years old, as a result; the female camel would
give birth at 5-6 years old (Atakan et al., 2016).

Two main factors affecting postpartum fertility are
uterine involution and resumption of ovarian
activity. Uterine involution is considered as a
temporary barrier for delaying fertility in earlier
tpartum period. In dromedary camels, the

Introduction
Reproductive efficiency is a key factor for
improved ~ livestock performance. ~ Therefore,
maintenance  of a high level of reproductive
efficiency in livestock is essential not only for
profitable production but also for maximum

opportunity ~ for selection.  Under normal pos
conditions, camels were reported to have low uterine involution period lasts from 15 to 42 days
reproductive  performance (Kaufmann, 2005; after parturition (Musa and Makawi, 1985; Derar
Kalla et al., 2008; Hermans, 2009). The short et al., 2014).

Merkt et al.( 1990 ) reported that in late

breeding season, delay of puberty, the long ' \ ;
gestation period, the prolonged period of lactation pregnancy period follicles could develop, and this
might be the reason for the early signs of heat that

(anestrus for 8-10 months) are the principal causes he /
for this low reproductive performance. ( Kamoun observed after parturition in camels. The
and Jemmali, 2014) postpartum estrus has been reported to occur 14 to
Djetlouli and Saint-Martin (1992); El-Azab et 25 days after calv1qg and femalfes cgqtinued
al, (1997) and Zeidan, (1999) reported low cycling during the rutting season until fertilization
calving rate of approxin;ately 40% in Tunisia, had taken place, and involution of the uterus is
39.1% in Libya and 41% in Egypt respectively. completed by the 5th week postpartum (Vyas and
Anima] productivity could be’ determined by Sahani, 2000). While other research workers have

n important reported that the first postpartum heat was delayed
E = breeding season (Musa and

calvg : . 3
lving interval, which conside

ertility \
car&hty. index; female camel is bred in one season,
© I the next breeding season and remain

S . A
“Xually inactive until the subsequent b;eedmg

until the mnext

Makawi, 1985).
Serum progesterone concentrations of the non-

t postpartum camels were varying between

eason, Jead; : ' iod and pregnan . ?

Significant eclgrgm:;)' lc;ng mter—f:lalvl:n%g;r) 1 0 ng/ml and 0.41 n_g/ml, while er'cceedmg_l.S ng{ml

iiong] g aifd osses (Wi fzal, factors affect after a fertile mating and continue of increasing

e ol s environme gl o suction during pregnancy and falls at parturition
evelopment  an P aufmann, 2005;Vyas et al.,2008).

lo camels reach O milk yield drops significantly by 60 days

per
Mmance of camels. Fema at
e bred @ of gestation; hence, shortening the calving interval

Pub
©rly at 2-3 years of age, allowed to b
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signiﬁcam

by early breeding would result in 2 d Juhasz,

decrease in milk production (Nagy an
2012). )
Dromedary camels exhibited wide
variation in milk producing ability.
that milk production level affects rep
performance, then traits such as involution th
uterus and cervix, an interval from parturition to
first and subsequent ovulation, estrus detection,
and conception rate should differ among §he-
camels with different levels of milk yield.
Therefore, the aim of the present study was .to
identify relationships between high and low mllk.
yield and reproductive traits of lactating Maghrabi
she-camels,

Material and methods
2.1. Animals
The present study was carried out at the Camel
Studies and Production Development Center in
Matrouh governorate which belongs to Animal
Production Research Institute, Agricultural
Research Center, Giza, Egypt. The camels were
clinically healthy and they were fed a diet of
mixed concentrates and hay once a day and were
given water ad libitum. A total of 14 multiparous
she- camels were selected based on their average
milk production of the previous scason. Animals
were divided into two groups of high milk yield (
>4kg milk per day) and low milk yield ( < 4kg
milk per day). The age of experimental camels
ranged from 8 tol8 years, with a mean live body
weight of (477.13+£32.29 kg.). Estrus was detected
when a she-camel approached the male and
accepted his trials to mount her showing squatting
before him.
2.2. Milk yield
To estimate daily milk yield, camels were
completely milked bi-monthly by hand into a clean
co_ntainer ff)llo“{ing stirrllulzftion by the calf for one
minute, Mnl.k yield of individual she-camels was
recorgled twice a day at each milking and archived
as daily milk yields (kg). Average daily milk yield
was calculated for the lactation period.
2.3. Ultrasonic examination of yter
ovaries
Ultrasound examination of ovaries and u
done using a portable ultrasound machine
(Agroscan Linear, Ecm 1"6 RBqg
Republique, F 16000 Angouleme,
having a dual frequency linear array tr,
(5.0e7.5 MHz) to record follicle recryjt
uterine involution in she-camels. The i
saved using a multimedia kit (Portab]
player-100, SIGMATEK)
ultrasound machine.

individual

Assumption
reproductive
he

us and

terus was

ansducer
ment and
aAges were
€ Multiple
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atly transferred and stored oy 4
scl;l;izcll:iverbe restrained b).f ropes tied tocbg:]p"tcr.
and hind legs sc?par_ately in a stemng] T€Cumg for,
during the examination. The rectum was eva lfnc).
of the feces and 'the probe of ‘the UltraSOated
covered with @ sterile sleeve was introdycg, ling
the rectum of t'he animal, moved t‘o get Int,
view and the diameters of the Utf‘arme, reviouest
gravid uterine horns and non-gravid hopg. U eris”
involution was coqmders:d to be complete Whey ng
further reduction in their d.lam.eters Was regq,
for three successive examinations. The o
were also examined for follicular recruitmem’
luteal development.

2.4. Serum progesterone assay
Blood samples (10 ml) were collected at (, 14,9
and 28 days post-mating for progesterone asgy
and the serum was separated and stored at - o0
until subsequent assay for progesterone which Wag
done using commercially available enzyme
immunoassay kits (DIALAB Wiener Neudorf
Austria). The absorbance and progestero
concentration were read on ELISA reader (Ml
Scan M S India) using 450 nm filter. The
specificity of the test was high and the intra and
interassay coefficient of variation was 5.7% and
9%, respectively. Values above 1 ng/mL (3.8
nmol/L) were considered as a sign of luteal activiy
and pregnancy.
2.5. Statistical analysis
Data were analyzed using SAS version 93
Statistical software (SAS, 1999). Means wert
analyzed by Duncan's multiple range tess
Diameters of the previously gravid horn, nor
gravid horn, and cervix were analyzed for peﬂod
effe_cts using repeated measure analysis o
z?gance, with Fisher’s protected least Signifcz‘;:
terence (LSD) as the post-ANOVA test.
Significance leve] was used. The regression r?te
§°m’da¥) of the uterine horns and ufer™
lmn;/zilutlon was t.al.<en as the difference betrwj;"
ey i s of s 5
the postpyr:he durat_lon of their mvolutlf:: e
follicle ar?d uCni peptog, Tae groWth'draed as |
difference gy O2Y) Wes CONSICTEL g
etween maximum and ™ cL

deg
fies
ang

diameters of th i g
P ¢ ovulatory follicle or fic
:rl\‘gded by Fhe duration of their growth. o 07
Tegression rates of the follicle and CL te

Wwere consid . twee !
()¢ €
maximan ded_ as the difference gth hest .
um and minimym diameters of bt "\ qd

Structureg divi ' ia
1vided b v eir atre
regression. y duration of thei
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?ﬁghixti\ﬁemge daily milk yield recorded during

ke), i ree months of lactation was (7.5 £0.10

Wa, , ereas the least average daily milk recorded
$(2.00.10 kg) after six months of lactation.

a1 vield o
3 1\11114[131]'e average of milk yield for high milk
e mof; ow milk yield groups for the first seven
: yiel s of [actation Was shown in (Fig.1). The
m()l]

.
/
|

milk production/Kg
=9
|
- ]
\
%
!
;
| §
5//

(@]

_ ‘ Month
=C=high milk yield =l=low milk yield

Fig. 1: Monthly milk yield of high and low milk groups.

' Table 1 shows milk yield in the two camel groups. The average daily milk yield for high and low milk groups
was (5.53£0.1kg) and (3.31+0.1kg), respectively. There was significant difference (P<0.05) in daily milk yield
mnd total milk yield per lactation between the two groups.

Table.1 Milk yield in high and low groups (Mean + SD)

Trait high milk yild group low milk yield group
Average milk /day/camel(kg.) 5.53+0.1° 3.3240.1°
Lactation period (days) 210 210
Total milk yield /lactaion(kg.) 1161.3z0.1° 697.2£0.2°

Means with different superscripts vary on P<0.05
32. Postpartum Reproductive Performance

311, Interval from parturition to first estrus ) .
The postpartum reproductive traits are presented in Table 2. In the present study, the interval from parturition

to first estrus was similar for high milk group and low milk group (29.3£8.5d vs. 30.3+4.8 d).
32.2. Estrus duration

Puration of first post-partum estrous cycle was 23.9+1.0 hi ) .
Mereased significantly (P<0.05) to 42.4%3.3h. The duration of second postpartum estrus increased from the

first cycle, and the difference between the two groups was signiﬁcant_(P<0.05). The durzjntion was (3.7.1‘:t3.4h
s, 54~0i2.4h) for high and low milk groups, respectively. The low r.mlk group was associated with significant
- icrease of first and second estrus duration compare with the high milk group (Table 2).

n high milk group while in low milk group it

- i Mean+SD
Table 2 Postpartum reproductive performance of high and low milk group s( _ )
Trai High milk group Low (;glllzgg:)up
rait a 30.3+4.
9.348.5 .
First postpartum detected estrus(da 5) _————3—33565 42.4+3.3°
First postpartum cstrolgdi@iﬂ‘im_-——-———"—’;;ﬁmﬁ 54+2.4°
Second postpartum estrgu_sﬂlr_af,iQH_(.l_‘L.———- 3141.0° 30+1.02°
Interval to uterus involution (days) 3021.0° 3311.0:
L Interval to first insemination (days) ____————— = 3.22+0.8
Mean of follicles no. during 60 days postpartum 1.87 0.67
Mean of follicles no. on rightovary 3.00 2.56
. - ———
@n of follicles no. on leftovary _——
: 05
T cri tsval}’O“P<0', : e
Means with different sup;(r)sOd:}; o %) respectively, wi h no signi ficant
"0y difference. Also, the interval from

3. Ing
The __°™val to uterus involution (days) >0.05) di
i“VOluI:'resem study showed that the uterine glvi;lg )to fist mating was so close between the

8oy, lt?]n Period was a little longer in high milk high and low milk groups.
'.  for low milk group (31£1.0 d Vs.

57 .
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3.2.4. Mean of follicles number :oJes for
Table 2 shows the mean numbers of follic

rtum
the two groups during first and Sec_ond'PlO s;pian the
estrus. It was significantly (P<0.05) h"g].ik group
high milk group (4.71.1) than the 1% PR L o
(3.2220.8). When comparing the mean ©° T ©
numbers considering right and left ovary: < but
was no significant difference between gff)UPe’a .
generally the mean number of follicles ,'n?r B
on the left ovary than on the right ovary 1
high and low milk groups.
3.3. Progesterone concentration
Table 3 illustrates the progesterone conce
measured on periods after mating. Samples were
taken on days 0, 14, 21, and 28, three female
camels from the high milk group showed luteal
activity, while in the low milk group progesterone
concentration was at basal level in this early stage.
3.4. Uterine involution
Ultrasound examination shows the postpartum
involution in the uterine body, gravid and non-
gravid uterine horns, on two periods after

ntration

Table 3. Serum progesterone levels (ng/mL) in hi

.1 high and Iow_ mi.Ik groups,

(s the uterine involution into 3 came i
milk group 4 dﬂys pOs[panum Tom
of uterine body was 80.1mp, the
f the gravid (left) horn was 8(’~6m'm the
obvious in this horn, while the diaml .
vid (right) horq was 61.9mm. chr
shows the uterine involution ally il
rtum, where the diameter of e

sed to 36.6mm, the gravid (lefy hrlnc
on-gravid (right) horn was 31-4m0m
he postpartum involution g
camel from the .low milk group 1]
ostpartum. The diameter of u?crme bod
72.0mm, the diameter of the gravid (left) hor, Wag
80.0mm, and the diameter of non-gravid (gt
horn was 61.5mm.

The diameter of uterine body 31 days POStpartuy
decreased to 36.2mm, the gravid (left) hom yyg
38.8mm, and the diameter of non-gravid (right
horn was 22.3mm. (Fig.5).

diameter ©
Jochia was
of non-gréa
Fig.3 also
days postpa
body decrea
was 387mma n
Fig.4 shows t
days

gh and low milk groups after mating

Low milk group

High milk group
Days Day0 | Dayl4 Day2l | Day28 Days Day0 Dayl14 Day21 Day28
Camel no. Camel no.
1 ND 0.13 0.12 0.12 1 ND 0.12 0.1 0.13
2 0.12 0.13 0.12 0.1 10 0.11 0.12 0.12 0.13
4 0.13 0.29 2.1 24 8 0.12 0.13 0.11 0.12
5 0.12 0.34 1.7 2.1 12 ND 0.13 0.12 0.12
6 0.16 0.32 1.9 22
7 ND 0.12 0.11 0.1

ND: Not detectable i.e. <0.10ng/ml
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[ Fig. 3 Uterine involution of hj
‘ UB: uterine body; L

gh milk group (24 days postpz
partum
H: left horn; RH: right horn, )

Fig. 4 Uterine involution oflowmil yield group (! 1 days postpartum)
S UB: uterine body; LH: left horn; RH: right horn.

-

SRR (3] days postpartum)
of low milk yield g};\‘;’;}’riht horn.

Fig. 5 Uterine involution

UB: uterine body; LH: left horn;
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3.5. Ovarian (Follicular) activity - dic
In high milk vyield camels, pero

examination of the ovaries revealed that one
camel (14.2%) was observed to have a follicle
of ovulating size (diameter >1.1 cm) by the
end of the first week (No.1) the second week
(No.7) and during the seventh week (No. 4)
while, (28.5%) two camels were observed to
have a follicle of ovulating size by the end of
the fifth week (No.5, 6). Small follicles (=0.8
cm in diam.) were observed in only one camel
(14.2%) at the seventh week (No 3). Estrus
was detected in 6/7 camels, but ovulation

Fig. 6: Sonographic monitoring of follicular growth in high milk yield camels dur_mg 8 weelks postpartum,
R=Right ovary and L~ Left ovary. SO = Smooth ovary; SF = Small follicle; CL= Corpus luteum; F =

Follicle; The diameters of follicles (F) are shown.

"

ISSN1110.14,,

T~
occurred in 3/7 camels (42.8%) after Mating
glg.lﬁo)w milk yield camels, ultrasoypg
examination of the ovaries showed that,
camel (14.2%) had a follicle of owlaﬁng sizh
(diameter >1.1 cm) by the end of the g
week (No.11), the fourth week (No.10), uml&
the fifth week small_ follicles (0.8 ¢p, in
diam.) were observed in two camels (28 5 %
at the end of the second week (No. 12, 13) ang
seventh weeks (No 9). Estrus was detecteq i
4/7 camels and ovulation did not oceyr after

mating (Fig.7).

-

b
Animal Week 1 2 3 4 5 6 ﬁﬁ
No Ov: i \
| wag| 2 | e | = | e e
L Fum® F7m so s0 o 50 o "
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T - 2 Fim T | .50 I N
Fazn® L i Ry :
L . m © ; - 5 —
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g Sonographic monitoring of

follicular growth in low milk yiel
ry. SO = Smooth ovary; SF =

d camels during 8 weeks postpartum.

Small follicle; CL= Corpus luteum; F =
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::37 days post-
partum (2 follcles on the left
ovary 132 and 12.2 mm).

Animal No: 1

Discussion '

In the present study, average daily milk yield in
high milk group is consistent with the report of
(Simenew et al., 2013) who obtained a daily
average of Skg milk production per camel, but
was lower than (Ishag and Ahmed, 2011). The
dissimilarities of milk production in the present
study may be due to variation of nutrition, age of
animals, management and environmental factors.
Milk production also decreases with the increasing
of animal's age. The average total milk yield was
less than the findings of (Bekele et al., 2001) who
reported an average of 1422+74kg  and
1694+185kg per lactation. The variations of total
milk yield are due to length of lactation period,
green fodder, health condition and age of animals.
The onset of the first postpartum estrus in camels
is controversial, early postpartum estrus of 23 days
was reported by Qureshi, 1986; and Fazal et al,
2017 which is less than the present study, while
other research workers have reported that the first
postpartum heat was delayed until e next
breeding season (Musa and Makawji, 1985),
Serum progesterone concentrations of the pp,.
pregnant postpartum camels Were varying between
0 ng/ml and 0.41 ng/ml, but rajsed after g
successful mating, Lactating  statyg have 5
significant effect on Serum  progesterone leve]
comparing non lactating females, Also the Serum
progesterone value was affected signiﬁcantly and

tended to increase with age in younger s,
-
(Kamoun and Jemmali, 2014), camels

Pregnancy  diagnosis by

ultrasoyung
confirmed by progesterone Ve

assay WhiCh

62

indicates that the serum progesterone levels i,
the pregnant camels remain higher thap 10
ng/mL. These results are in agreement Wwith
previous findings in the dromedary came]
(Marie and  Anouassi, 1986; Skidmore ¢
al., 1996).

The changes in the ovarian follicular dynamics i
dromedary camels are described as a "follicular
wave pattern”. Each follicular wave is divided int
four phases namely: recruitment phase, growth
phase, mature phase and regression phase
(Skidmore et al., 1996 and Tibary and
Anouassi, 1997), Behavioral (estrus) signs that
made distinguishable females with a dominant
follicle on their ovaries from other females are
rarely displayed in camels. Consequently the
monitoring of ovarian activity became an essential
Step for the reproductive management of this
*Pecies (Skidmore et g, 1996). It is worth
Mentioning that the signs of estrus in camels do
not always correlate with ovarian follicular status.

These behaviora] signs of estrus are, therefore,
difficult to relate to follicylar activity in the ovaries
and cannot be yseq reliably to decide timing for
breedmg in Camels (Skidmore, 2011). In
“Omparison it} other species, camels have @

relatively short luteal lifespan in the absence ©

Pregnancy (Skidmore, 2011; Marie a"
Anouassi, 1986).

r}?gnancy has 5 strong negative effect "
rwnlltltf Production, as milk yield starts decl-mmf
sto "]1 .month of conception and ﬂ"'";aa

P lactating py month of gestation. Su¢
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€ is a major cconomjce
pperation. As there are
‘ology of pregnancy apd lactati

‘ camels,  fur(her .
to  understand
isms.

and examma?ion revealed the absen
pus luteum in low milk yield rouCe
corpus luycum was  observed ip gth -
only w}nch were considered pre nree
@ milk yield group. This result rev%a;ll:ci
n of post-partum ovarian activity of
nel and conception rate gt first month
fum were not found to be affected b
yield. Result of the second monthy
er, tevealed that there 5 4 positivé

loss in g camel
few data on the
in
rescarch g

the underlying

cy between milk production

ption rates (Fig.7). o
present _study_ revealed that, since high
ow ‘milk vyield groups were in the

on  period  hence recognizable  size
es were absent or fewer and the small
e did not progress in growth in most
‘ during the first and the second week,
ollicle growth observed during transition
| revealed that the follicular growth
essed very slowly during this period and
red up to five weeks till reaching the
tory size especially in high milk group
1S,

lts of the present study are, somewhat,
istent with the results of (Derar et al,
§) that ovarian activity resumed between
. 14 and 17 postpartum and different
cular populations were monitored once
' ovaries were accessible. In  well-fed
s, ovarian activity, as assessed by
asonography, is evident in some females
30 days postpartum (Skidmore, 2004).
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