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ABSTRACT

A total of 70 Damascus gosats {1.5-8 years old) laken from Sakha Research
Station, Kafr EI-Sheikh Governcrate, belonging to the Animal Production Research
Institute was used to study the possibility of inducing oestrous and ovarian activity by
hormonal treatment during anoestrus, and synchronization of pestrus and ovulation
during the breeding season for the purpose of improving fertility and multipie kidding.
New protocol for GnRH treatment was assessed during different times of the year.
Sevzn experiments were carried out during different times of the year throughout the
period from September 1899 to August 2002. Does in each experiment were divided
into two similar groups according to age, tody weight and physiclogical condition. In
the first group (treated), does were i.m. injected (Day €} with 1 ml GnRH analogue,
followed 7 days later by i.m. injection with 0.7 m| PGFz,. A sacond dose cf 1 ml GnRH
analogue v s given on day 9, and arificial insemination of all treated does was
carried out 24 h later. Does in the 2™ group were sllowed for natural mating. They
were exposed to fertile bucks from the time contemporary to that af the start of
hormonal treatment up to the end of the breeding season (end of January,
experimenis 1, 3 and 3) or for a period covering 2 cycles (experiments 2, 4, 6 and 7).
Occurrence of oestrus following treatment, ranged frem zero% in deep anoestrus
season to 70% in the breeding season. Gradual decrease in incidence of oéstrous
occurred with advance in age. Treated does were distributed almost consistently over
28 h in onset of their cestrus. Values of fertility rate in treated group was highest
(80.9%) in September, while it was (40%) In early August and (€0%) in late August,
Out of the breeding season, no response occurred in treated does. Does of control
aroup conceived only in September (breeding season) with concepticn rate, being
47.6% and significantly (P<0.05) deviating frem that of treated groups. Treatment
during the breeding season (September), in addition to improving fertility rate
shortened the duration of kidding to 37% of that in control group (7 and 19 d,
respectively). Treatment during the transition period to the breeding season {early and
fate August) resulted in 1-2 months earliness in kidding time. Acccrding to results of
the present study, it could be recommended to use the present protocol of GnRH
treatment during the breeding season for synchronization of ovulation and,
subsequently, kidding with insemination to be based on pre-determinad time. GnRH is
time saving (10 day), resulting in high fertility rate ($0.5%). Hormone ireatment can be
used in the transition period to the breeding season (August} 1o enhance kidding
dependent upon the requisite and economics of Damascus kid and milk production
needed. If out of season breeding is settled, GnRH -treatment is not recommended to

be used and artificial insemination based on either overt oestrus or pre-determined
time.
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INTRODUCTION

Small ruminants piay significant role in the agricultural economy and
many efforts have been made to improve their reproductive performance
throughout increasing kid production {number of kids per doe kidded and the
number of kiddings per year). This relies on utilizing the animal at different
times of the year.Understanding the seasonality of reproduction in goat
females and its control under the local conditions is particularly important in
pianning breeding programs and allowing maximum utilization of these
animals throughout their productive life.

It is interest to note that mating season of Damascus goats occurs
late in August through early November and normally does kid once each year
in Syria (Zarkawi ef al., 1998), in Cyprus (Constantinou, 1981) and in Egypt
(Shalaby et al, 1998). it is now well established that various forms of
hormonal treatment or light manipulation can be effective in reducing such
seasonal effects on reproduction in goats. The effectiveness of such
measures in practice is likely to vary according to age, breed and a variety of
environmental factors (Jainudeen and Hafez, 1993).

GnRH alone or in combination with PGF2, was successfully used in
inducing ovulation in cattle (Ganah, 2000) and buffalces (Hegazy, 2001). In
goats, however, no available information were found on the use of GnRH in
inducing cestrus during breeding or non-breeding season. Therefore, the
present study aimed to increase Damascus kid production per doe per year
through increasing number of kiddings per year using protocol of GnRH-
treatment at different times of the year.

MATERIALS AND METHODS

This study was carried out at Sakha Research Station, Kafr El-Sheikh
Governorate, belonging to the Animal Production Research institute, Ministry
of Agriculture.

A total of 70 Damascus does (1.5-8 years old) from the flock of
Sakha Experimental Station was used in this study. Does were housed in
semi-open sheds and were fed concentrate feed mixture and roughages
according to NRC requirements for production of 1-2 kg milk/head/day (NRC,
1984). Seven experiments were carried out during different times of the year
throughout the period from September, 1899 to August, 2002 as in the
following table.

No.of does|Type of
Exp. Season Period T C | semen
[_1 Breeding (Sep. 1999) 1/9/1999 to 31/1/2000 22 [ 21 [Fresh
2 on-breeding (May 2000) 2074/ 2000 to 30/5/2000 10 | 10 [Fresh
3 Breeding (Late Aug.2000) [7/8/2000 to 31/1/2001 10 | 10 [Frozen
[ 4 Non-breeding (May 2001) 15/4/2001 to 1/6/2001 10 7 [Frozen
5 INon-breeding (early Aug. 2000) [10/7/2001 to 31/1/2002 | 10 | 10 [Frozen
6 [Non-breeding (June 2002) 28/5/2002 to 1/7/2002 10 | 10 [Frozen |
7 Non-breeding {July 2002) [25/6/2002 to 1/8/2002 | 10 [ 10 Frozen |

T: Treated does GC: Control does
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Does in each experiment were divided into two similar groups
according to age, body weight and physiclogical condition as follows: In the
first group (T), does were i.m. injected (Day 0) with 1 ml GnRH analogue
(Receptal, Intervet International B.V. Boxmeer-Holland), followed 7 days later
by i.m. injection with 0.7 ml PGF, (Estrumate). A second dose of 1 ml GnRH
analogue was given on day 9, and artificial insemination of treated does was
carried out 24 h later. Each ml of Receptal contained 0.0042 mg Buserelin
acetate equivalent to 0.004 mg Buserelin.

The protocol of GnRH treatment for goats in the present study has
been based on synchronization of foilicular growth through: (1) ovulation of
the dominant follicle of the present follicular wave at the injection of 1st dose
of GnRH and initiation of new follicular growth wave, (2) lutulysation of the
developed CL hy PGF, injection, (3) ovulation of the dominant follicle of the
induced (synchronized) follicular wave via second GnRH injection. Does in
the 2™ group represented the control (C), which were allowed for natural
mating. The control does were eéxposed to fertile bucks from the time when
treatment started in group C up to the end cf the breeding season {end of
January, experiments 1, 3 and 5) or for a period covering 2 cycles
{experiments 2, 4, 6 and 7). During the breeding season, Damascus buck of
proven fertility was introduced to does for 35 days and was rested for 7 days
and again introduced for another period of 35 days until the end of the
experiment.

I~ 2ach of experiments 1 and 2, fresh diluted semen was used in
insemination of treated does. Semen had been coflected and diluted just
before insemination. Unexpectedly, semen collected during the second
experiment was of poor quality. So, semen thereafter was collected and
frazen during the breeding season and stored in liquid nitrogen for use during
experiments 3 to 7. Semen was prepared according to Maxwell ef al. (1995)
and was frozen according te Evans and Maxwell {1987}

Statistical analysis:

Data were statistically analyzed using SAS (1999) and Chi square' s
test. Duncan Multiple Range test (Duncan, 1955) was used to get the mean
separations among the effects of seasons, treatment and type of
insemination for the studied traits.

RESULTS AND DISCUSSION

Oestrous activity:
Occurrence of oestrus:

Data in table 1 revealed that none of the GnRH-treated does (T)
come in oestrus during the non-breeding season (May 2000 & 2001, June
2002 and July 2002). However, relatively low oestrous activity had occurred
near or in the breeding season (27.3% in September 1999; 70% in late

August 2000 and 20% in early August 2001). The differences were significant
(P<0.05).
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Results may indicate that GnRH is effective only during breeding
season, which postulates that GnRH protocol might cause follicutar growth
only in active ovaries (Hegazy, 2001). However, occurrence of oestrus
following GnRH treatment might be considered as reasonable during the
transition period (70% in late August) and low in the breeding season (27.3%
in September).

Table (1): Oestrus response of treated does of different categories of
ages and postpartum in different experiments.

- Age category (year} Post partum cate month)
Exp. 3 <24 >45 NR 37
FINITR]T % [NJR]% [ NJRI| % [NJR] %
ep, 1993 2216|5333 [6[1[167[11 ]| 6 [546° | 6 4 [66.7°
ay 2000 10 5 0 0 5100 9 0 0 - - -
.Aug.2000 10 8 [6] 750" |21 (500° 7 5 | T14% | 1 1 [100°
ay 2001 10 4 0 0 6(0]o0 2 0 0 1 0 0
Aug.2001 10 (3]0 0 7122869 31 1 333 -1 |-
une 2002 10 6 |0 0 4,00 2 0 0 2 0 0
uly 2002 10 -] 0 0 2 LO 0 0 0 0 - - -
a, b and ¢: Means bearing different small letters within the same column differ
significantly (P<0.05).

N = treatod does R= number of does came In oestrus
NR= does who did not previously kid

In ewes, an injection of 4 mg of the GnRH (Buserelin} followed, 5
days fater, by injection of 100 mg of Cloprostenal (Beck ef al., 1996); an 11

days double dose PGF,, regimen (Beck et al,, 1996) and PGF,, at the end of
8 days progestagen treatment {Greyling et al,, 1979) resulted in mating all
treated ewes by fertile rams within 3 days post-treatment.

Data in the table 1 show that does of <2-4 y showed higher response
than those of >4->6 y in the breeding season with high values recorded only
for those of <2-4 y approaching the breeding season {75% in late August).
However, only does of >4->6 y responded in early August (28.6%). On the
other hand, neither does of <24 y nor those of >4->6 y showed oestrous
behaviour following GnRH-treatment in May, June, or July.

Occurrence of oestrous bahaviour in response to GnRH-treatment
was higher in does having 3-7 months postpartum than those that did not
previously kid. Generally, absence of response to GnRH-treatment in May,
June and July may be referred to the season rather than age or postpartum
categories.

Timing of the onset of oestrus (h):

Data in table 2 indicated the existence of some differences in the
timing of onset of oestrus due to time of the year (experiment). It was the
latest (P<0.05) in September 1998 (28.7 h) and late August (28.6 h) and the
earliest in early August (26.0 h). No significant differences in onset of cestrus
occurred between the other seasons, Treated does in most experiments
started their oestrus almost consistently around 28 h after end of treatment
{Table 2).
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Table (2): Average time of oestrus onset (h) after end of treatment and its
distribution (%) in treated does in different experiments.

Time of onset of cestrus (h)

Experiment N | R 24 28 32

N % N %

1

1

Onset of
Y Oestrus (h)
o

33.3 28.7x1.22°

Sep.1999 22| 6 167° | 3 | 503
Late Aug. 2000 | 10 | 7 143" | 4 | 571 286 | 28.6+1.04°

Early Aug.2001 | 10 | 2 [ 1 | 50.0° | 1 | 50.0 0 26.0:2.00°
a and b: Means bearing different small letters within each column differ significantly
{P<0.05). N=number of does R=Responded does
No oestrus response was found in May 2000 and 2001, June 2002 and July 2002,

(=T LN o

Duration of oestrus {h):

As shown in tabie 3, duration of oestrus was longer (P<0.05) in
September (28.7 h) and in late August (29.7 h) than in early August (34.0 h).
Most does were generally distributed over 28 h in September and late
August.

s it is well known that variability in duration of oestrus in goats is a
matter of breed, season and treatment. The use of hormonal treatment to
control oestrous activity in goats affected the duration of oestrus in controlled
goats (Table 3) as reported by Chemineau et al. (1982} and Mori and Kano
(1984) on does synchronized with PGF 4.

Table (3 Average oestrous duration (h) and its distribution (%) in
treated does in different experiments.

Oestrus duration (h) Cestrus
Experiment N R 28 32 .
N 7 N 7 incldence (h}
Sep.1599 22 6 5 3.3 1 16.7 28.7+4.99°
Late Aug. 2000 10 7 5 85.7 1 143 [ 20768710
Early Aug.2001 10 2 0 0 2 100 34.0£2.00°

a and b: Means bearing different small letters within the same column differ significantly
{P<0.05). N= number of does R= Responded does
No oestrus response was found In May 2000 and 2001, June 2002 and July 2002

Fertility and kidding rate:

Data in table 4 show that does treated during the breeding season
{September) had the highest fertility rate (90.9%). Values of fertility rate in
late and early August were 60 and 40%, respectively. In the experiments
conducted deeply out of the breeding season (May, June and July), there
was no response to treatment. It is of interest to note during the breeding
season that fertility rate was higher (P<0.05) in treated than controt does
(90.9% vs. 47.6). However, no response occurred in control does in early and
late August.

It is worthy noting that results of fertility and kidding rates for does of
control groups in alt experiments are based on natural mating that took place
within a joining period contemporary to insemination in treated does.
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Table (4): Fertility and kidding rate in response to hormone treatment of
does in different experiments.

Experimental | Group | Totai —p Dags kid.d:d INo. kids born thjt(eirs sEme |
wow | L [F (@] BT @ | eem
]m. 2000 | o 2] 800 9 | 1500022 I
Early Aug.2001 g Jg : 400 : 156020 ]

=
a and b: Means bearing different small Ietters within the same column differ significantly
(P<0.05). * Does in this experiment were Inseminated with fresh semen,
May 2000 season was excluded due to poor quallty of semen avallable then,
No oestrus response was observed in May 2000& 2001, June and July

There was a pronounced difference in litter size between treatment
and control does in September (1.5 vs. 1.3) although the difference was not
differ significantly (Table 4).

Results in table 5 indicate that fertility rate during breeding season
was almost higher in does aging <2-4 y than those of >4->6 y in both treated
and control does. Both treated and control does, who didn't previously kid
during the year of experiment had almost higher fertility rates than those
within 3-7 months post partum in the breeding season (September).
However, opposite trend was observed in early and only late August for
treated does (Table 5).

Table (5): Fertility rates at various age and post partum categories of
control and treated does in different experiments.

2 Age categories (year) Post partum category (month) |
Experiment e <2-4 >2>6 NR 3-7
O [ NTK] % NTK] % |N[K|] % N K] %
‘:’ggé T 16|15 934 | 6| 5 |eaali1)11] 100} 11| 9 le1.2
C | 14| 7 |50]|7|3 Uz.g" 1317 (538°| 8 | 3 (375°
T [ 8[s5 (628 2|1 (50[3[1]333]7 5714
Late Aug. 2000 o~ | 5 | g ’ o | alolo|slol o | alols
EBarlyAug. | T | 3 [ O 0 74 [s7T1i7(27285 | 3 [2 66.7
2001 Llcls]o 0 5 0 p [8]o]| o 2 lo0lo0
T [45[ 20 | 444™ | 27 [ 10 [37.0°]47 (14| 29.8° [ 25 [ 16 [64.0°
Overall mean Lc 34| 7 | 258° L:M 3 |85 |4a]7]159° 24 | 3 [125°

a and b: Means bearing different small letters within the same column differ significantly
(P<0.05).
May 2000 season was excluded due to poor quality of semen available then.

Effectiveness of pre-determined time based Insemination:

It is of interest to note that the ferlility of does that were inseminated
without showing oestrus in response to hormonal treatment was higher than
in those that showed oestrus in September season (93.7% vs. 83.3%]) but an
opposite trend was observed in late August and early August seasons (Table
6).

Comparing rates of fertility (with application of pre-determined time
based insemination) with those that would have resulted if insemination was
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based on the overt signs of oestrus in September (27.6 vs. 90.9%), early
August (10 vs. 40), and in late August (50 vs. 60%) indicate the advantage of
applying pre-determined time based insemination when this GnRH hormonal
protocol is used.

Table (6): Effectiveness of pre-determined time based insemination in
treated does in different experiments.

i - Does showed oestrus Does did not Total does
Experiment 2 show cestrus kidded
P e My Does kidded N_[Does kidded
N K1 N % N % y
Sep.1999 22 ] 5 83.3 16 | 15 [ 93.7 | 20 | 909
Late Aug. 2000 10 7 5 71.4 3 1 ] 333 6 60.0°
Eary Aug.2001 10 2 1 50.0 8 3 1375 4 40.0°

Season means bearing different capital letters differ significantly (P<0.05).
May 2000 season was excluded due to poor quallty of semen available then.
No response was found In May 2001, June and July.

N= Number of does K= kldded does

These results support the practicability and feasibility of the
procedure of pre-determined time as a base for implementation of
insemination rather than dependence on the occurrence of oestrus,
especially during the period of breeding season.

It is important to note that, in almost all studies, hormonal methods
are evAa"_ ..ed on: (1) their efficiency to synchronize oestrus and ovulation. (2)
fertility if goats are inseminated. The ultimate aim of any oestrous
synchronization method is to allow artificial insemination at a predetermined
time after the end of treatment. When fertility is low, interpretation will be that
Al has been performed too early, with oocyte arriving in the oviduct after the
death of spermatozoa, or too late in which case it is the quality of cocyte that
was depressed. The variability between animals in timing of oestrus after
administration of a synchronization treatment seems to explain the low rate of
fertility in goats inseminated at a predetermined time after sponge withdrawal
{Freitas ef al., 1997).

GnRH- PGF,, -GnRH protocol is based on the assumption that
synchronization of follicular waves with GnRH induces the emergence of a
new follicle which becomes the ovulatory follicle after prostaglandin
treatment. Subsequently, it has been suggested that the use of a GnRH-
PGF,a-GnRH protocol could eliminate the need for heat detection (Zeroual et
al., 1995) but that the timing of the second GnRH injection and Al needed to
take account of factors such as season of the year (spring/autumn) and the
physiological status of the animals (multiparous/nulliparous).

Pursley et al. (1994) reported on post partum cows bred according to
this protocol and compared them with lactating animals that received
conventional treatment (oestrus detection, a.m. - p.m. breeding and periodic
use of prostagiandin), they presented data showing that the protocol
permitted effective management of Al without the need for heat detection.
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Effect of type of semen (fresh vs. frozen):

Comparison has been made on the base of fertility rate between the
use of fresh semen in September {90.9%) on one hand and frozen semen in
the other experiments (20%) on the other hand. A significant difference was
obtained between the two types of semen for insemination following
treatment. Such differences were confound with the effects of season, age
and post partum treatment time.. Karatzas et al. (1997) reported 65.5 and
53.4% fertility rates following insemination with fresh and frozen semen,
respectively. Also, corresponding values of 40.9 and 27.0% (13% difference
compared with 40-70% in present study) were reported by Ritar and Salamon
(1983). It is proposed, for accurate comparison between the two types of
semen in their effect on fertility in Damascus goats, comparison should be
made between groups within the same season.

Remainder effect of hormone treatment:

In experiments implemented out of the breeding season, there was
no continuation in ovarian activity beyond the end of treatment. Following
treatment the potentiality to conceive at cestrus return was only at one cycle
later in September and late August while those failed to conceive of does
inseminated in early August did not return to ocestrus before elapsing time out
of >1 cycle later, which is likely then to coincide of the new breeding season.

Table (7): Subsequent fertility rates in does of treated and control group
in different experiments.

Conceived does
Experimental | Group| Totat fr‘;i;"m‘:::‘gt Onl.;t?rc'e >1' ;\é‘:le Overall mean
N % N % N % N %
o | LB R RO LTSRS
tats Aug.2000] I | 10 ] & | 800 7 2 12007074 08 gg:g:
EadyAug2001] L | 10| 4 ) 400 [0 0TS gg:g: g1 900
R IR AR EATAETD

a and b: Means bearing different small letters within the same column differ significantly
(P<0.05).

May 2000 season was excluded due to poor quality of semen availabie then.

No response was found In May 2001, June and July.

Fertility rates of treated does increased from 90.9, 60 and 40% to
95.4, 80.0 and 90.0%. The corresponding increases in fertility of the controls
were from 47.6, 0 and 0 to 76.2, 70 and 90%, with the retumed conceivable
ocestrus being distributed over the two categories (1 cycle and >1 cycle later)
in September and late August experiments (Table 7).

During the breeding season, in Damascus goats in Cyprus,
Mavrogenis (1988) reported that conception rate at the first oestrus was 78%
and at first and subsequent returns to service was 65%. In El-Arish, as a
semi-arid area of Egypt, Shalaby et al. (2000) found that the conception rate
to the first service was 64.2% and the fertility rate was 70%. In the Nile Deita
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of Egypt, Teleb (2002} reported 66.7% of Damascus does conceived at the
15t oestrus and 23.8% and 9.5% conceived at 1st and 2nd returned oestrus,
respectively, The overall fertility during the breeding season was 80.5% and
the kidding percentage was 81.1%.

Continuation of ovarian activity post treatment in the experiments of
September and late August may be a matter of natural breeding season
rather than remainder effect for hormone treatment. Moreover, in the
experiment of early August, resumption of ovarian activity in treated does
may have been delayed, waiting for the natural breeding season.

Kidding synchrony and enhancement:

Rate of fertility resulted from treatment in late August (60%) is
considered reasonable compared with low fertility (40%) resulted from
treatment in early August while higher values (90.9%) resuited in the
breeding season (September). Such consideration could be supported
locking to 0% feriility in control groups in both late and early August
experiments. Hence treatment with GnRH during late August may be
recommended to enhance the breeding season in Damascus goats (Table 8).

Table (8): Degree of synchronization and enhancement of kidding in
treated does compared with controls in different

experiments.
N f Experimental conditions J Fiock managerial conditions
Exp. 3 Kidding period Kidding period |
& N Date Day N Date day
From-to XL8E Fromto | X+SE
Sep. T | 20 152-2272  [19/2:0.4 \ 7 |- - - .
1999 C 10 | 152673 P4Ri2g 19 | 16 | 15/2-3/4 | 6/3+4.3 | 48
\ L. T 6 ‘ 211412 | 271214 \ 1 [ - - - -
August | C | 0 - ! - | 7 pmn2si3 |2si2e07] 58
E. T 4 51-9/1 THL085 | 4 | - - . -
E\ugusﬂ c | o \ - J - I - | 9| 18234 sfats.sJ 45

For the purpose of assessing the degree of synchronization, the
period within which kidding occurred (days) was calculated for does kidded in
different experimental groups in the three mentioned experiments (Table 8).
Correspondingly, duration of Kidding period has aiso been calculated for does
of control groups kidded out of those allowed for mating from the end of the
experimental time up to season close (January) under the flock managerial
conditions.

Under experimental conditions, only experiment in which comparison
of kidding synchrony between treatments and control can be done is that of
September. 1t is clearly shown in table 8 kidding that occurred within a
periods of 37% of that in the C group {7 and 19 days, respectively), where
fertility rates were 90.9 and 47.6% in the two groups, respectively (Table 8).

As mentioned above, fertility rates results in late August seem
reasonable compared with those of early August and it is interesting to find
out how date of kidding is set forward to that under flock managerial
conditions. Mean kidding date was 27/1 for treated does compared with 25/2
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for those under flock managerial conditions. This difference (almost one
month) seems convincing and leads to recommend the use of hormone
treatment (GnRH) in late August for the enhancement of the breeding
season. Treatment in early August aithough resuited in relatively fow fertility
{40%), it led to 2 months earliness of season and could be recommended as
case dependent.

REFERENCES

Beck, N. F. G. ; M. Jones ; B. Davies ; A. R. Peters and S. P. Williams {1996).
Oestrus synchronization in ewes: the effect of combining a
prostaglandin analogue with a GnRH agonist (buserelin). Animal Sci.,
62: 85-87.

Chemineau, P. ; D. Gautheir ; J. C. Poirier and J. Saumande (1982). Plasma
levels of LH, FSH, prolactin, estradiol-17p and progesterone during
natural and induced oestrus in the dairy goat. Theriogenology, 17: 313-
323.

Constantinou, A. (1981). Damascus goats in Cyprus. World Anim. Rev,, 40:
17-22.

Duncan, D. B. (1955). T-test and interval for comparison suggested by the
date. Biometrics, 31: 338-359.

Evans, G. and W. M. C. Maxwell (1987). Coilection of semen. In: Salamon’s
Artificial Insemination of Sheep and Goats. Butterworth, 85-91.

Freitas, V. J. ; G. Baril; G. B. Martin and J. Saumande (1997). Physiological
limits to further improvement in the efficiency of oestrous
synchronization in goats. Reprod. Fertil. Dev., 9(5): 551-558.

Ganah, B. A. H. (2000). Effect of improved management systems on
productivity of Friesian cattle (A study on improving post-partum
reproductive performance). M. Sc. Thesis, Faculty of Agric., Mansoura
Univ., Egypt.

Greyling, J. P. C. ; J. M. Van der Westhuysen and C. H. Van Niekerk (1979).
The synchronization of oestrus in sheep. 1. Dosage and time of
prostaglandin administration following progestagen pretreatment.
South African Journal of Animal Science, 9: 185-192.

Hegazy, M. M. A. (2001). Physiological study on reproduction in Egyptian
buffaloes. M. Sc. Thesis, Faculty of Agnc., Mansoura Univ., Egypt.
Jainudeen, M. R. and E. S. E. Hafez (1993). Sheep and goats. In :
Reproduction in Farm Animals. E.S.E. Hafez (Ed.) pp. 330-342. Lea

and Febiger, Philadelphia, USA.

Karatzas, G. ; A. Karagiannidis ; A. Varsakeli and P. Brikas {(1997). Fertility of
fresh and frozen-thawed goats semen during the non breeding season.
Theriogenology, 48: 1049-1059.

Mavrogenis, A. P. {1988). Control of the reproductive performance of Chios
sheep and Damascus goats studies using hormone radicaminoassays.
Istope Aided Studies on Livestock Productivity in Mediterranean and
North African Countries, 1AEA, 151-172.

4884



J. Agric. Sci. Mansoura Univ., 29(9), September, 2004

Maxwell, W. M. C. ; A. J. Landers and G. Evans (1895). Survival and fertility
of ram spermatozoa frozen in pellets, straws and minitubes.
Theriogenology, 43: 1201-1210.

Mori, Y. and Y. Kano (1984). Changes in plasma concentrations of LH,
progesterone and oestrogen in refation to the occurrence of luteolysis,
estrous and time of ovulation in Shiba goats {Capra hircus). J. Reprod.
Fert., 72; 223-230.

NRC (1984). Nutrient Requirements of Sheep. (6" Ed.) National Academy
press, Washington, DC,

Pursiey, J, R. ; M. O. Mee ; M. D. Brownand M. C. Willbank (1994}.
Reproductive management of lactating dairy cows using
synchronization of ovulation. J. Anim. S¢i., 72 (1):336-346.

Ritar, A. J. and S. Salamon (1983). Fertility of fresh and frozen thawed
semen of the Angora goat. Aust. J. Bial. S¢i., 36: 49.58

SAS/STAT (1989). Guide for personal computers. Version 8§ Ed. Cary NC,
USA, SAS Institute.

Shataby, A. S. ; S, M. Sharawy ; N. H. Saleh and M. S. Medan (1998).
Reproductive pattern of goats in Sinai. First Inter. Conf. on Anim. Prod.
and Heaith in Semi Arid Areas. El-Arish, 1-3 September, pp. 261-272.

Shalaby, A. 8. ; 5. M. Sharawy ; N. M. Saleh and M. S. Medan {2000).
Reproductive performance of Damascus goats in semi-arid areas in
Egypt. The 7" International Conference on Goats, France 15-21 May
2000, 424-425.

Teleb, . Doaa {2002). Study of the estrous and ovarian activities of
Damascus goats under different weaning systems. Ph. D. Thesis, Fac.
_of Sc¢i,, Cairg Univ,

Zarkawi, M. ; M. R. Al-Merestani and M. F. Wardeh (1999). induction of
synchronized oestrous in indegenous Damascus goats outside the
breeding season. Small Ruminant Research, 33: 193-197.

Zeroual, A. ; Twagiramungu, H. ; G. L. Roy ; L. A. Guillbault and J. T. Dufour
(1995). Fixed-time insemination after prostaglandin-induced luteolysis
in beef cattle pretreatment with GnRH. J. of Anim. Sci., 73(1): 224-231.

4885



& R

Aboul-Ela, M.B. et al.

— by 59— g i g st A Lalaall A diadll Seloall LR 2 b2
pladl BUA (b g 5 93U g ahali g

dtb SO s o oA ae nal AN e o TS g cuall Ju s
T alde 3gana 5 gladc

gl dada ¢ Aed 3N A0S () gaad) UG sl -

Lol N Sgadl e ¢ (Bl gad gUN) Sigag e Y

_).Acgi...’uaij.‘pvl U_huwlgglictﬁy\&p&‘@@‘ﬂ‘a»@}‘
ALt oy tita Siga s mal g paaid o) gaB dae 500 55 4 peadll (real] JulT auige
Oe Aibiiee B DA G T Y g et ady alall e Ahsal S YT A iy 53006 sl
ot dS IS el Caand YooY alaf e Y499l s il L alad)
Colage (g0 A 3 L sl ANy asiad) 5y Jead e B (e panna
Jzandly ially sl Vo ay Loyt fudy S 00 5n Ja ) o Al by tie Jeanlly ciadly el
dsm‘:xc.um\?}:ﬁ]qi(da\ )C‘EQJJSJJUJ_;BCu@&‘M;:@&).AEAJj&~,V_._;
S e Liab Coad] L00) do ganall jole @ Al e delu YE e lelia dldeddl el
c.,.it!lru_,.i_j_;_u.‘u?\.,u_,a)e.!|LL&.JSQ\;JZLM!;}.E\QS‘,:;_@Q;&SJL&Q:J\
AV et oY D pall) Bud 08 ) eittaaly (207 O D padl e JS e S 3)
Sl a3 % el 9% jina (g 45 Addleall e 30l L2 Jana o g0 Coaa
oseheny sand (3l Gull) ek (A a0 (oS S Bl s ge DIA %Y s
pge b Adle Laadd s i8S Aldbes Gal L3 2ElEdale YA taydllad) el 32
el Gelall et el (3% ey oehaetl Ji 30% 8 CilS Wiy (%9 4,%) i
Jagh 2oadl 35 G }:.LA&LJ ,@yjej!&@;\,ﬁftdnmgggddﬂl?xqus
0= %2 5 Fuse 23 4 giae B4y %4V, A peaidt Lo SIS (Bl s ga) i B
Ll M, % ,.Ah‘i,-“;a_\L_. e (Uties) Judml ansse Pa Alalal b gildiaa 3 0 lls
Jayi s ya (Pa dbdbad (a1 L},‘u.(.t,,l\'):.s‘,‘uiis,@u;%rv ey ls i
APAI PERY 3 SV PUPPORUISUIY (PN AL B TS PPS F) U 00 L' JUVVRRE ) FRE< PRV 3% JN
gT
L);I:QJJ;_,JUP.‘LI FEMPIN C"L‘U" (a‘.‘a':'.....-lgt.é_ﬂc Juaandl c..':u;“ S Q..:\.J_).ﬂ} PRYY g
L@Jh‘&J#M‘&&E‘J}.&Q‘EJ\’J}‘JQ@Jﬂ‘;E;j%dumtﬁy‘_mi
FEPSPEU I LRI NI LT B U P JO RS TR R ACA By SRILIPIE QTN i
3 oIl Sl gy (Cedanae ) NEYH 5 il A Aie y st Alalaall alasiud (S0 %9 +,9
ol agdse Ao Jyemall Lalea® gaal L Lyl dalill o 3l s S,
-(.';i_’u_x.“ FEAPIA ?‘&uhwnxm;g)J)'aﬁﬂ\&:)Li@r_)‘J‘ Al Q‘.\E'.‘l uﬂ\
iy il soae Cy il S o sl geliall mdl Ll ¢ 5 y priiedll sl il
Ol Sgan oo Hlaa)

4886



