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ABSTRACT

This study was designed to investigate the influence of pre-estrus (PE) synchronization and
post-mating (PM) vitamins ADsE treatment on the reproductive performance of Awassi ewes
raised at four lraqgi provinces. Seventy six Awassi ewes were randomly divided within each
province into two groups. The first group (n=15, except for Karbala, n= 11) were im injected
with five AD3E injections 5150 IU / dose), biweekly interval. The 1% injection was 1.5 months
PM, while the 2" and 3™ injections were at the time of progestagen-impregnated vaginal
sponges insertion. The 4™ injection was at the time of the vaginal sponge’s removal, whereas
the 5™ injection was 14 days PM. The control group (n=5) was intramuscularly injected with 5
ml normal saline at similar periods. The ADsE groups exhibited higher (P<0.01) fertility and
conception rates as compared to the control groups in Al-Najaf and Karbala provinces.
Higher (P<0.01) lambing rate and liter size were noticed in AD3;E groups than those of the
control group for all provinces. In conclusion, pre-estrus synchronization and post-mating
vitamin ADsE treatment improved the reproductive performance of Awassi ewes.
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INTRODUCTION

The sheep sector in Iraq lacks its ability to
compete in global markets through the low
productivity of milk and meat. The lack of
locally-produced feed, overgrazing, ignorance
of most owners with the importance of the
flushing periods for the sheep reproductive
life, and inappropriate managmental and
nutritional practices used (2, 4, 7, 8, 9). In
Irag, the sheep mating season generally lasts
from May to October. At this time, sheep are
usually  grazing cereal stubble and
supplemented with straw and grain only that
deficient in vitamin A (6, 7). This vitamin
exists in green roughages and, is stored in the
liver for 3-4 months (17), and this level may
be possibly reduced toward the end of the
mating season when green roughages are
unavailable (3). Consequently, the
reproductive performance of Iragi sheep could
be affected by the lack of vitamin A in the diet
(6, 14). Estrus synchronization is one of the
most efficient techniques in improving the
reproductive efficiency and productivity of
sheep by reducing the effort exerted in
providing reproductive care to ewes during the
breeding season and producing lambs of
consistent ages and weights prepared for
marketing (4, 5). Using of vitamins AD3E, pre-
and post-estrus synchronization as well as
post-mating will increase the viability of
ovarian follicles and enhance ovulation and
conception rates consequently (8). This was
not addressed in previous studies, which were
limited to using it pre-mating exclusively in
Irag and Arab countries (1, 6). Moreover,
conducted of this study on the extension farm-
wide and owners has not previously been
investigated. Therefore, this study was
undertaken to explore the effect of pre-estrus
synchronization (PE) and post-mating (PM)
vitamins ADsE treatment on the reproductive
performance of Awassi ewes at the extension
demonstrating farms.

MATERIALS AND METHODS
Experimental animals and treatments

This study was conducted by sheep owners at
four Iraqi provinces, namely Al-Najaf (Al-
Haydaria Farm), Wasit (Al-Ezza Farm),
Muthanna (Al-Majd Farm), and Karbala (Al-
Sahrawia Farm). Seventy-six Awassi ewes
were divided within each province into two
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groups. The first group (n=15, except for
Karbala, n= 11) were im injected with AD3;E
(150 1U / injection), biweekly interval between
each injection. The 1% injection was 1.5
months PM, while the 2" and 3™ injections
were at the time of progestagen-impregnated
vaginal sponges (60 mg medroxyprogesterone
acetate) insertion. The 4™ injection was at the
time of the vaginal sponge’s removal, whereas
the 5™ injection was 14 days PM. The control
group within each province (n=5) was im
injected with 5 ml normal saline at similar
dates mentioned in AD3E injected groups.

Ewes were fed on a concentrate diet
containing 14 % crude protein and 2500 Kcal
per kg concentrate consisting of barley grains;
44%, wheat bran; 20%, maize; 20%, soybean
meal; 13% as well as salts, CaCls, vitamins,
and minerals; 3% with some green roughage
according to the season (Alfalfa and barely
grass) at 2% of live body weight (17). This
pattern of feeding continued for 60 days (45
days pre-mating (PR) and 15 days PM), while
the animals were left to graze until lambing for
both treatment and control groups. Fertility
(%), litter size, and the rates of conception,
lambing, and twinning together with
barrenness were calculated according to Al-
Saigh & Alkass (10). Fecundity rate, extra
lambs, and increasing fecundity percentage
were estimated according to Palacin et al (18).
Statistical analyses

Data were analyzed using a general linear
model (GLM) procedure (20) to investigate the
effect of vitamin ADsE treatment on the
reproductive performance of Awassi ewes.
The statistical model for the analysis of
variance was:

Yij= U+ Ti+ g

Where:

Yij - dependent variables (reproductive
performance characteristics, fecundity rate,
extra lambs and increasing in fecundity
percentage).

K = Overall mean

T; = Effect of treatment (AD3E and control
groups).

eij = Error term

Differences among means were computed
using Duncan multiple range test (13). Chi-
square was used to compare the significant
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differences among the percentages of
reproductive performance characteristics (22).
RESULTS AND DISCUSSION

Estrus response rate

The estrus response rate did not differ
significantly among treated and control groups
pertaining to the involved provinces.
Moreover, this percentage did not differ
among provinces within each treatment, being
100 % for treated and control groups (Table
1). The non-significance between AD3E-
treated and control groups may be due to the
fact that both groups are responding to the

estrus  synchronization technique using
progestagen-impregnated sponges with good
efficiency. On the other hand, the good
feeding of ewes” pre-and during mating
contributed to exhibiting good estrus
percentages in both groups. The PR flushing
stimulates the secretion of the gonadotropins
from the pituitary gland (11), progesterone
from the corpus luteum (11, 16) and estradiol
(19), as well as its role in growth hormone and
insulin secretion (12), thus stimulating the
appearance of estrus and improving the
ovulation rate consequently (21).

Table 1. Effect of vitamins AD3;E treatment on estrus response rate of Awassi ewes in different
Iraqi provinces.

Province AD;E group Control group Chi-square (¢2)
Al-Najaf 100 100 0.00 (NS)
Wassit 100 100 0.00 (NS)
Muthanna 100 100 0.00 (NS)
Karbala 100 100 0.00 (NS)
Total 100 100 0.00 (NS)
Chi-square (¢2) 0.00 (NS) 0.00 (NS)

NS= Non-significant.

Fertility rate: The fertility rate was greater
(P< 0.01) for the ADsE-treated group as
compared with the control group for Al-Najaf
(100 vs. 60 %) and Karbala (64 vs. 40%)
provinces as well as for the total number (87.5
vs. 70%). This percentage between treated and
control groups did not differ in Wassit and
Muthanna provinces (Table 2). These results
were inconsistent with those reported by

Abdelrahman & Al-Karablieh (1) in Jordanian
Awassi ewes, where the fertility rate increased
significantly (P< 0.01) from 74.1 % for the
control group to 82.1% for the ewes treated
with AD3E, week 2-3 PR. The reason behind
this inconsistency may return to the number of
animals as well as management practices in
each study.

Table 2. Effect of vitamins AD3E treatment on fertility rate of Awassi ewes in different Iraqi

provinces.
Provinces AD;E group Control group Chi-square (32)
Al-Najaf 100 60 9.46 (P< 0.01)
Wassit 80 80 0.00 (NS)
Muthanna 100 100 0.00 (NS)
Karbala 64 40 8.17 (P<0.01)
Total 87.5 70 6.94 (P<0.01)
Chi-square (32) 9.02 (P<0.01) 11.85 (P<0.01) -—--
NS= Non-significant. Wassit and Muthanna provinces. This

Conception rate

A similar trend was noticed for the conception
rate as for the fertility rate. The vitamins
AD3E group had a greater (P<0.01) rate as
compared to the control group in Al-Najaf and
Karbala provinces, while the differences
among these groups lacked significance in
Wassit and Muthanna provinces (Table 3).
These results also clearly indicate the
efficiency of sheep owners in Al-Najaf and
Karbala provinces in applying vitamins ADsE
and estrus synchronization techniques in an
efficient manner compared to sheep owners in

prompted us to encourage those owners by
providing support to them and conducting field
visits and scientific seminars in order to
improve the productivity of their animals for
the better. The higher total fertility and
conception rates of the AD3E-treated group by
25% compared to the control group indicates
the importance of using five doses of vitamins
AD3E (150 IU / dose) PR accompanied with
estrus synchronization to improve the fertility
and conception rates of Awassi sheep
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Table 3. Effect of vitamins ADsE treatment on conception rate of Awassi ewes in different

Iraqi provinces.

Provinces AD;E group Control group Chi-square (¥2)
Al-Najaf 100 60 9.46 (P<0.01)
Wassit 80 80 0.00 (NS)
Muthanna 100 100 0.00 (NS)
Karbala 64 40 8.17 (P<0.01)
Total 87.5 70 6.94 (P< 0.01)
Chi-square (32) 9.02 (P<0.01) 11.85 (P<0.01)

NS= Non-significant

Lambing rate: A greater (P<0.01) lambing
rate was observed for the AD3E-treated groups
in comparison with the control groups in all
provinces (Table 4). Similarly, higher (P<0.01)
lambing rates were found in Al-Najaf (180%)
and Muthanna (100%) provinces while, the
lesser rate in Karbala (64 and 40 %; Table 4).
These results were inconsistent with those
observed by Al-Haboby et al (6), where a
greater lambing rate was noticed for Awassi
ewes treated with AD3E than those of the
control group (64.7 vs. 56.7 %). The current
results are also in line with what Abdelrahman
& Al-Karablieh (1) indicated; being higher
lambing rate of the Jordanian ewes treated
with AD3;E than those of the control ewes

(86.7 vs. 77.9%). The obvious increase in the
total lambing rate of the treated group
compared to the control group (+91%) clearly
reflects the increase in the number of lambs
born as a result of using ADsE treatment pre-
and post-estrus synchronization, which is
positively reflected in the increase in the
number of marketing lambs per season by the
owner and his economic return improved
accordingly. Increasing the lambing rate of the
ADE-treated group reflects a large extent, an
increase in ovulation rate decreasing in early
embryonic death, and consequently, the
success of the development and growth of the
embryos further (15).

Table 4. Effect of vitamins AD3E treatment on lambing rate of Awassi ewes in different Iraqi

provinces.
Provinces AD;E group Control group Chi-square (32)
Al-Najaf 180 60 32.74 (P<0.01)
Wassit 113.3 80 9.42 (P<0.01)
Muthanna 160 100 17.51 (P<0.01)
Karbala 64 40 8.17 (P<0.01)
Total 133.93 70 17. O4(P< 0.01)
Chi-square (32) 36.08 (P<0.01) 12.69 (P<0.01)

Twinning rate

The ADsE-treated group exhibited a greater
(P<0.01) twinning rate for Al-Najaf (80%),
Wassit (41.66%), Muthanna (60%) as well as a
total percentage (53.06%) compared to 0.0%
for the control groups of similarly mentioned
provinces (Table 5).  Non-significant
differences were observed between treated and
control groups for Karbala province (Table 5).
On the other hand, highly significant (P< 0.01)
differences were noticed among the provinces
within each group, being highest in Al-Najaf
(80%) and lowest in Karbala (0.0%) provinces
(Table 5). Similar results have been obtained
by Al-Haboby et al (6) who found a greater
twinning rate for Awassi ewes treated with
AD3E as compared to the control group (3.8
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vs. 2.5%). These results were also similar to
what Abdelrahman & Al-Karablieh (1) found
in terms of the superiority of Jordanian Awassi
ewes treated with vitamins AD3E over the
ewes of the control group in twinning rate (5.3
vs. 4.3 %). This obvious increase in the total
twinning rate (53.06%) reflects an increase in
the number of lambs born compared to the
control group and thus, increases the economic
return of the sheep owners. In line with the
aforementioned results, the provinces of Al-
Najaf and Muthanna achieved the highest
twinning rate (80%) compared to those of
Wasit and Karbala, which indicates the
excellence of the owners of these two
provinces and their adoption of modern
techniques in raising their sheep flocks.
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Table 5. Effect of vitamins ADsE treatment on twinning rate of Awassi ewes in different lraqi

provinces.

Province AD;E group Control group Chi-square (¥2)
Al-Najaf 80 0.00 18.63 (P<0.01)
Wassit 41.66 0.00 9.75 (P<0.01)
Muthanna 60 0.00 17.51 (P<0.01)

Karbala 0.0 0.00 0.00 NS
Total 53.06 0.00 13.58 (P<0.01)

Chi-square (32) 16.72 (P< 0.01) 0.00 NS ----
NS= Non-significant. improvement of the ovulation rate (14) was

Litter size

Greater (P<0.01) litter size was noticed for
vitamins ADsE-treated groups in comparison
with the control group in all involved
provinces, as well as the overall mean (1.34
vs. 0.7; Table 6). On the other hand, non-
significant differences were observed in litter
size between Al-Najaf and Muthanna
provinces within the AD3zE-treated group
which recorded the highest value (1.8)
compared to Wassit and Karbala provinces
which recorded the lesser values, namely 1.42
and 1.0 respectively (Table 6). The great role
that vitamin A plays in the development of
ovarian follicles, ovarian activity, and the

clearly reflected in the increase in litter size of
ewes treated with vitamins ADsE through
increasing the rate of pregnancy and the
successful development of embryos (15).
Moreover, the role of vitamin E in improving
the immune response, reducing the damage of
oxidative stress, and their relation with
enhancing the ovarian follicles (14) improved
the litter size of treated ewes. Increasing litter
size among treated ewes will be positively
reflected increasing in marketing lambs post-
weaning, thus increasing the economic income
of sheep owners in these provinces.

Table 6. Effect of vitamins AD3;E treatment on litter size of Awassi ewes in different Iraqi

provinces.

Province AD;E group Control group Significance level
Al-Najaf 18a 06¢c P<0.01
Wassit 1.42b 0.8 ab P<0.01
Muthanna 18a 10a P<0.01
Karbala 10c 0.4d P<0.01
Total 1.34Db 0.7 bc P<0.01

Significance level (P<0.01) P<o00n 0 e

Fecundity rate

Treatment with vitamin ADsE had a
significant (P< 0.01) increase in fecundity rate
compared to the control group in Al-Najaf,
Wassit, and Karbala provinces. The
differences between the two groups in
Muthanna province lacked significance;
however, numeral increasing (60%) of the
fecundity rate in treated vs. the control groups
(Table 7). On the other hand, a greater (P<

0.01) fecundity rate was observed among the
provinces within the treated group, being
higher in Al-Najaf (1.80) and Muthanna (1.60)
provinces than Wassit (1.133) and Karbala
(0.636) provinces (Table 7).These results
confirmed those obtained for litter size, being
greater in treating ewes of Al-Najaf and
Muthanna than those of Wassit and Karbala
provinces.

Table 7. Effect of vitamin ADE treatment on fecundity rate of Awassi ewes in different Iraqi

provinces.
Province AD;E group Control group Significance level
Al-Najaf 1.80a 0.6 bc (P<0.01)
Wassit 1.133c 0.8 ab (P<0.01)
Muthanna 1.60 ab 10a NS
Karbala 0.636d 04c (P<0.01)
Total 1.339b 0.7a (P<0.01)
Significance level (P<0.01) P<001)) 0 -

NS= Non-significant.
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Extra lambs and increasing in fecundity
percentage: Confirming the fecundity rate
results (Table 7), ewes of Al-Najaf province
exhibited the highest (P< 0.01) increasing
fecundity percentage as a result of vitamin
AD3E treatment reached 200%, followed by
ewes of Muthanna (60%), Karbala (59%) and
Wassit (41.6%) provinces respectively. The
overall mean of this percentage for AD3E
treatment is 91.3% (Table 8). Moreover, the
ewes for Al-Najaf province achieved a greater
(P<0.01) number of extra lambs among
provinces reached 1.2, followed by Muthanna
(0.60) and Wassit (0.333) provinces. The ewes

of Karbala province recorded the lowest
(P<0.01) number of extra lambs was 0.236
(Table 8). The number of extra lambs is one of
the most important traits in assessing the
economic income achieved by sheep owners in
the world (18). The greater lambing and
twinning rates in Al-Najaf and Muthanna
provinces were clearly reflected in the increase
of extra lambs born to them. This will
consequently increase the number of
marketing ram lambs as well as improve the
chance of regenerating the flock for extra ewe
lambs born (10).

Table 8. Effect of vitamins AD3E treatment on extra lambs and increasing in fecundity
percentage of Awassi ewes in different Iraqgi provinces

Province Extra lambs Increasing in
fecundity percentage
Al-Najaf l2a 200 a
Wassit 0.333 bc 416¢
Muthanna 0.60b 60 c
Karbala 0.236 ¢ 59 ¢
Total 0.639b 91.3b
Significance level (P<0.01) (P<0.01)
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