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Introduction: Estrus synchronization is a valuable management tool that has been employed in enhancing
reproductive efficiency in ewes. Synchronization of estrus and ovulation for fixed-time artificial insemination in
sheep is mostly based on the insertion of intravaginal devices containing either progesterone CIDR (Controlled
Internal Drug Release) inserts or progestagens (sponges impregnated with fluorogestone acetate (FGA) or
medroxyprogesterone acetate (MAP)). Intravaginal sponges are usually inserted over periods of 12 to 14 day and
used together with eCG, particularly out of season, administered at the time of sponge withdrawal or 48 hours
prior to sponge removal. It has now been indicated that shortening the duration of progesterone treatment with
intravaginal instruments, while being effective in inducing estrus and ovulation, reduces the incidence of vaginal
infections and consequently improves fertility. On the other hands, it has been reported that pregnancy rates of
progestagen-synchronized ewes were lower during anestrus than during the breeding season. Therefore, this study
was conducted to investigate the reproductive performance of indigenous ewes in Khanmirza city with short-term
and long-term estrous synchronization programs accompanied by eCG during breeding and anestrous season.
Moreover, efficacy of estradiol injection instead of gonadotropin during short-term progesterone treatment was
evaluated in both seasons.

Materials and Methods: The experiment was performed at two periods, during the breeding and the anestrus
seasons on 2 different groups of 400 ewes. During each season, ewes (2 to 5 years of age and average body weight
of 45+2.5 kg) were allocated to 4 groups of 100, in the way that each experimental group contained an equal
number of ewes of a particular age. Experimental groups were: Control (without any synchronization program),
Short term-estradiol group (ewes received 12 days progesterone treatment and intramuscular injection of 1mg
estradiol benzoate at the time of sponge removal), Short term-eCG group (ewes received 12 days progesterone
treatment and intramuscular injection of 400 1U eCG at the time of sponge removal) and Long term-eCG group
(ewes received 14 days progesterone treatment and intramuscular injection of 400 IU eCG at the time of sponge
removal). The progesterone treatment consisted on a vaginal sponge which contained 60 mg Medroxyprogesterone
Acetate. Then, the ewes were placed in pens and one healthy ram was introduced for every 5 ewes, in order to
detect heat and mating. Estrus signs were detected and recorded every hour for 5 days. The percentages of ewes
that showed overt signs of estrus during a period of five days (estrus rate), estrus onset (the time elapsed between
sponge removal and the first accepted mating) and pregnancy rate (The number of ewes without showing signs of
estrous after 42 days of mating/total number of ewesx100) were recorded. Fecundity and prolificacy rate was
calculated based on the number of lambs born. Lambs were monitored for 30 days after birth and deaths among
them during this period were recorded against the ewes which were their mothers, and the survival rate was
determined. The multiple birth rate was calculated by combining the twin and triplet birth rates.

Results and Discussion: The results showed that reducing the duration of treatment with progesterone sponge
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in both trial period (autumn and spring) led to a significant reduction in estrus rate (P < 0.05), but had no significant
effect on other reproductive parameters (P > 0.05). Regardless of the season, injection of estradiol instead of eCG
on sponge removal day, while increasing the estrus rate of ewes, led to a sharp increase in the rate of return to
estrus (P < 0.05) and caused decreases in the percentage of pregnant ewes, percentage of parturition ewes and
lambing rate (P > 0.05). In the breeding season, the mortality rate of lambs born from progesterone-synchronized
ewes decreased and fecundity increased numerically compared to the corresponding group in breeding season
group. Lack of possible effect of the anestrus season during synchronization programs on estrous rate and fertility
of ewes can be attributed to optimal nutritional conditions of ewes in this season.

Conclusion: Short term progesterone treatment (12 day) as well as injection of estradiol benzoate instead of
eCG is not recommended to synchronize the estrous of ewes during both reproductive and anestrus seasons. In
other words, short-term progesterone treatment (12 days) was not effective to synchronize estrus in breeding and
anestrous sheep which can be attributed to follicular dynamics.
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siabojl (sloog S
ndseiul Experimental groups oovalle
Parameters ol Jsolnl = (35, V) @aeeliss’ BCG — (35, 1Y) cosmebiss 8CG — (35 VF) coanily
Control Short term (12 d)- Short term (12 d)- Long term (12 d)-
ontro Estradiol eCG eCG
(o) b 25 30 (30/200)" 100 (100/100f 75 (75/100)° 95 (95/100)° 0.0001
Estrus rate (%)
(cebe) o g9, - 47.6+1.38 37.6+1.0 37.1+16 -
Estrus onset (h)¥
(Ao ) (loxd &y iS5l &y
Rate Of return to estrus 667 (2/30)&1 5000 (50/100)b 1467 (11/75)3 842 (8/95)23 00001
(%)
(30) eyt Slofee 93.33 (28/30) 5.00 (50/100)° 85.35 (64/75) 91.58 (87/95) 0.0001
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(1059) 22,5 plorl; slacsive (28/28) 80.00 (40/50)° 100.00 (64/64) 100.00 87/87F 00001
Parturition rate (%) 100.00
(3059) (2l S5 (28/28) 100 (40/40)? 93.75 (60/64 ) 87.36 (76/87)° 0.022
Single birth (%) 100.00
(x2,) 2ljsh 52 0.00 (0/28) 0.00 (0/40) 4.39 (3/64) 8.05 (7/87) 0.1286
Twin birth rate (%)
(32,) 2ljsls 0.00 (0/28) 0.00 (0/40) 1.56 (1/64) 4.60 (4/87) 0.2808
Triple bith rate (%)
(v2)) ljsho 0.00 (0/28f 0.00 (0/40F 6.25 (4/64) 12.64 (11/87) 0.022
Multiple birth rate (%)
ol Wote (glaoy olus
28 40 69 102 -

Number of born lambs
(303) oy oo 5 S e 7.14 (2/28f 25.00 (10/40)° 10.15 (7/69) 2.94 (3/102f 0.0007
Death of lambs (%)
() coljo 93.33 (28/30)° 40.00 (40/100)° 92.00 (69/75)* 107.37 (102/95F  0.0001
Fecundity %)

IKE b
(225 291 (28/28) 100.00 (40/40)° 107.81 (69/64)® 117.24 (102/87F  0.0295
Prolificacy (%) 100.00

(P<-1-0) 3l o Jb e NS oximd yLis ldia i Bgy> Cirdy yb p
ol 0b 03l 3)lulil glad pSobo F (Siho o pg0 4 (Cuclo) Jloxd 6905 ¥

In each row, different letters indicate a significant difference (P<0.05).

¥ Estrus onset hour is given as mean £ SEM



Y4 v 100y9 59 33 (W gl 31 oolisiw! (yloy ke (owy y9 ol s 0B 9 (01340 (S ys

Al (oo e b 0jg) Cdb 5 i gy sl jlos Sl 5 elsS
2 b asuie ;500 (gladlles j> (Martinez-Ros et al., 2019)
& G ¢joy VY Sdody (9 5imwfoy b ol jlad (sla yiwe 09,5
b (b Sy So b 1L 5oy VW oy 0l jles (sl e
asdllas > .(Kuru et al., 2017) cusl odls &) (s ytin Sloj pbls
A6 (950 39 o 1 dn €CG (slosy Jgolyiol 525 po >
5l Yaomo ol al bl b yino > (8 g9, 5 1 gyl xe
il 59y W) (S yiwjon o Juid> 4 €CG (555,54,
29 b oo 0y ply jd Jod e L YA B YY oyl o (53l S5
ol iS'cy o5 lgicds CG y90,9n .(Abecia et al., 2012)
(s Cllsd i e g S (o0 Jos (ool sl (g i 9lS
398 (o S0 (eddgs pt Jad )3 0hage) €CG 32y 5l am
(Abecia et al., 2012)

& gooly 59105 osdgp (slasomiol b olas b 53 53 53
Fls 353 1Y) g5t o sesisS o b plasiue 5 (o
G Bl ol By (PS1+0) 35 (35, VF) oty o 5
Gl » (S9rmwon giml b e slad Gl Jobo & sl 00
(Ustuner et al., 2007) cow | 42 15 (g,l5 gzo pl b Joxd
o) ltaddg b Jmad 13 (39, Y 4 5oy VY ) ()18 i
Oromen o) b e (b 03 )3 (635 (sime 55 (BCG 55
Hejazi et al., ) was o &) (Lltedd s 5, los sladoiw |y plu
S9ymiay sladt 0)53 Job 3l i wlS cladllas Sy 15.(2018
&S Caol odd 02l i ke lgiedy ] aiily g pogllae gl
390 W 90 VA sl e teadgs e a8 )5 (6l ppdee o)
&P I sme dgme 4 e 09y W jlos & gygbdy Sl (o
O (g5 lojen 090 0 (glaallas > picren .(al., 2014
LfU’AJIO‘J ..\>|9 e é)))a W) prvey b 039) VY l; dwul.aa )2 0)9)
w‘ Tr 9 L s ¢(b9)§ 9 s d)].))_‘v).)#» 39y 90 eCG
Sareminejad et al., ) coslosd  Jioddgy e Jund o o i
(2014

1, 8CG 5 jhuw &5 (gHlows cuw loads oy lis didglhy o
9 SV b g5 b ag 008 oLy gy W ety g ply
3 ,979: 1, 6CG 5y a5 W2 595 (ylod &y Cuwd (gl gimo
Haji Ghorbani et al., ) K54 03,5 cdly > 59y Can Slod
csholge b cuw | (Sen (Joxd (gl lojon aSil 4y 429 1, (2018
CoS 595 g Lad (PO yd o G Canmdg 0)0d 1T (jgnen
Jusa 4 (Gordon, 1997; Kuru et al., 2018) 5,5 1,3 ,sb
990 Bpan Sl 5l jlofigar blojl lalud (1S, pas
2 B ive Loy 3Slos o ool dunlio il 5 oy S
Py Cuwlond (BSOS Cige Jad e o
& Jabd 1 €CG g gy gl b odd jlosd sl s
e 31 (el 42 88 sl oS (a5 Jend s s o
028 031> Sl (5)9,b 9 p el JUBI LH (90)90 g5 p> S
4 .(Crosby et al.,1991; Tempest and Minter, 1987) ¢ |
b oad jlos sl e Jroadg (b Sl o) (oo jlas
Sidomp Om9rS g3y Bk 5l €CG 5 (ygp—wisy
(3P G glds Job I (alse lo cnl )3 9393 65 (xlke
o &S Jronlgs pt Jmad jl Gloj g (b Ol a3
Bl 5 el (Sae e o Jlae] 53l o jon
.(Echternkamp, 1982)
(ol g (Jreddg jut Jab g3 e 3, Sl lagl )
ot 0393 Jolo b o6 (gl gine oty b g9, domiul b
5 eaidly cpl W 52 .28, )58 (039) VT 5 059, WV) (g o
W e Jgb e londsi b bad p oS w5 ool lis (gladlias
9o gl b jlass 0jg) Ve Do Jobo L duslie 53 slas 05,
o sl e don 4y €CG  Mollyo dolg Fre 53,5 o)
Sl cus (o £9h aoxinl )b b ine (I8 4 oxie ol
&5) ey sl axiwld plw p Jy end5 b e
KU ) el ()l sime 6 (alions 5 ool &5 «ljslBsd
@ g b A (8 dn psbonl (Jb y» 4 et al., 2020
bl (e 09y Vol )3 b e (b £33 (390 J5e8 LB
KUMU ) 295 00l e 5 09, Vo JSSgp gl | oo &y g
1 b gy loj 4 Cawl ons )i cpeizmen (et al., 2020
P e psbods o b o) W ety 00 Jla sl e




) €3 01 P IR IR A TARRV E SN ) ng pole Glipgh 4y pis \Vo

ey Juad > JihanS Jardgs 3,Skes il (sSlog)s oloj 3 (€CG b g Jgalyiul) Ly (igergn 95 5 g swian slosi x93 Jsb b =Y Jgaa
Table 2- Effect of progesterone treatment duration and the type of hormone (estradiol or eCG) injected at the time of sponge removal
on reproductive performance of sheep in reproductive season

sialel slvog S
il Experimental groups ol
Parameters s oyl — (59, V) @aeeliss  €CG — (59, VY) cotasligs  €CG — (54, 1¥) csosily -value
Control Short term (12 d)- Short term (12 d)- Long term (12 d)-
ontro Estradiol eCG eCG

(o) 8 25 60 (60/100)° 100 (100/100 80 (80/100)° 95 (95/100)° 0.0001
Estrus rate (%)

- L\d A -
(cebe) ol £, - 471517 36.9+15 36.4+1.3 -
Estrus onset (h)¥
() b 4 €35 5
Rate of return o estrus  16.67 (10/60)< 30.00 (30/100} 10.00 (8/80}* 5.26 (5/95)° 0.0001
(%)
(3059) gl (slo e 83.33 (50/60) 70.00 (70/100)" 90.00 (72/80) 9474 (90/959  0.0001
Pregnancy rate
(o) 025 oletli sl 76 00 (38150 85.71 (60/70)° 91.67 (66/72)° 94.44 (85/90)" 0.007
Parturition rate (%)
(v03) (lilé S3 100 (38/38) 100 (60/60) 98.44 (65/66) 96.47 (82/85) 0.309
Single birth (%)
(3253) 2l 52 0 (0/38) 0 (0/60) 151 (1/66) 235 (2/85) 0.534
Twin birth rate (%)
(32,3) (ool o 0 (0/38) 0 (0/60) 0 (0/66) 1.18 (1/85) 0.585
Triple bith rate (%)
(303) calishosie 0 (0/38) 0 (0/60) 1.52 (1/66) 3.53 (3/85) 0.309
Multiple birth rate (%)
o Jgia (sla Ao 38 60 67 89 -
Number of born lambs
(h22) laoys jon 5 S 2 31.58 (12/38)° 25.00 (15/60)% 14.93 (10/67)t 7.87 (7/89)° 0.003
Death of lambs (%)
(22,3) sl 63.33 (38/60)" 60.00 (60/100)" 83.75 (68/80)? 93.68 (89/95)? 0.0001
Fecundity %)
(2252) o9l 100 (38/38) 100 (60/60) 101.51 (67/66) 104.71 (89/85) 0.297

Prolificacy (%)

(P<e1+0) 33l o Jo ime BB oximd LS dliia e gy Cirdy yb p3
el 01 3 3kl (gllad Solie  Silis yg0 4 (Celur) locd gy ¥

In each row, different letters indicate a significant difference (P<0.05).

¥ Estrus onset hour is given as mean + SEM
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