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Extended Abstract

Background: Goat husbandry, as one of the earliest forms of livestock farming, plays a crucial
role in fulfilling human nutritional demands. With the growing global population and the
consequent rise in demand for animal-derived products, enhancing reproductive efficiency in
goats has become increasingly important. In modern goat production systems, breeding programs
are central to maximizing economic returns. Reproductive performance is widely recognized as
a primary determinant of profitability in livestock enterprises. Therefore, improvements in
reproductive traits can substantially enhance the productivity and profitability of goat herds.
Strategies to improve reproductive efficiency may include increasing prolificacy (multiple births
per kidding), the number of viable offspring per kidding, or the total number of kiddings
throughout a doe’s productive lifespan. Such improvements can be achieved through both genetic
selection and environmental management practices, including optimized nutrition, housing, and
health care. Estrus synchronization has been globally recognized as an effective technique for
reproductive management in small ruminants. This method not only improves kidding rates but
also facilitates the production of uniform-age kids and enables year-round breeding independent
of seasonality. The present study was designed to evaluate the effects of two estrus
synchronization protocols—Controlled Internal Drug Release (CIDR) and prostaglandin—on the
reproductive performance of native and non-native goat breeds.

Methods: This study was conducted using a completely randomized design involving 90
clinically healthy does, which were randomly assigned to six groups of 15 animals each. The
experimental design was based on a combination of three goat breeds (Saanen, Murcia, and
Mahabadi) and two synchronization protocols (CIDR and prostaglandin). The CIDR protocol
involved the insertion of intravaginal devices containing 300 mg of progesterone for 10 days. In
the prostaglandin protocol, two intramuscular injections were administered seven days apart. At
the time of CIDR removal or following the second prostaglandin injection, all does received 400
IU of Pregnant Mare Serum Gonadotropin (PMSG) intramuscularly. Estrus detection was carried
out between 24 and 54 h post-treatment, and females showing estrus behavior were introduced to
fertile bucks for natural mating. Standing estrus and the acceptance of mounting were used as
criteria for estrus. Pregnancy was diagnosed 34 days after buck introduction using
ultrasonography (8 MHz bovine probe). Reproductive performance parameters, including estrus
onset, pregnancy rate, kidding rate, twinning rate, and stillbirth rate, were recorded afterward.
Additionally, kid weights at birth, weaning, and three months of age were measured to assess
growth performance.

Results: Both synchronization methods effectively induced estrus, but significant breed-specific
differences were observed. Data analysis revealed that treatments significantly affected average
daily weight gain (P < 0.05), with the highest gain in Mahabadi goats under CIDR and
prostaglandin protocols. Estrus rates were 100% across all groups, but CIDR yielded a
significantly shorter estrus onset than prostaglandin (P < 0.05). Ovarian indices, such as Graafian
follicle counts during estrus, varied among the groups. Saanen goats under CIDR had the highest
mean Graafian follicle count, while Murcia goats under prostaglandin showed the lowest. This
pattern persisted in other reproductive metrics, including follicle counts at device
removal/injection and corpus luteum counts 10 days post-pregnancy. Ovulation rates in non-
native breeds were 100% for both methods, whereas Mahabadi goats showed 93% (CIDR) and
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96% (prostaglandin) rates. Saanen goats achieved the highest pregnancy rates with both methods,
while Mahabadi performed better with CIDR. Notably, prostaglandin reduced stillbirths to 0% in
Saanen and Murcia breeds. For kid traits, Mahabadi kids had significantly higher birth weights
(P < 0.05), and weaning/three-month weights were superior in the Mahabadi and Saanen breeds
compared to the Murcia.

Conclusion: The results demonstrate that both CIDR and prostaglandin protocols are effective
for estrus synchronization in goats, though their efficiency varies across breeds. The CIDR
protocol was particularly advantageous for Saanen and Mahabadi goats, reducing estrus onset
time and improving pregnancy rates. In contrast, prostaglandin was more beneficial for Murcia
goats, primarily due to its ability to eliminate stillbirths. Saanen goats exhibited superior
reproductive performance under both treatments, whereas Mahabadi goats, despite producing kids
with higher birth weights, showed only moderate reproductive efficiency. These findings
underscore the importance of considering breed-specific responses when selecting estrus
synchronization strategies and highlight the need to align reproductive management protocols
with targeted breeding.

Keywords: Breed-specific response, Birth weight, Pregnancy rate, Reproductive indices,
Survival rate,
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Each kilogram of the mineral—vitamin supplement contains: 70000 IU of Vitamin A, 10000 IU of Vitamin D3, 6000 IU of Vitamin E, 1000 mg of
antioxidant, 180000 mg of calcium, 30000 mg of phosphorus, 10000 mg of magnesium, 2000 miofmanganese, 3000 mg of iron, 750 mg of copper,
3000 mg of zinc, 50 mg of iodine, 20 mg of selenium. The elements used in the formulation of the supplement are in mineral form.

1 Creep Feeding
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Table 2. Average feed intake and daily weight gain in different experimental groups
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Lo ygo 3155 (slozy 25392 dg0ie bajlos @ Gy 53 35 (0l
ord Floj abolh (oollen g cplo sl b duslio )
o Wlwg b (giloplojen (boy 53 1y (g polisS (b
by e b giloplojen (g ) a5 Jl 53 il (L
5 53 80 o (53555 o 55 (Lo alold il Sl
Uhgy 93 yb xSl ast e o L gl cpl il (Koo
(soled 53 (I8 WMo o & jomte JolS yobody (il oo
gy Sloj aols ials 15 jaw ol Lol was cllges
SepS dbml b jhee D W Wgp I 5y (b
2)953 4 e ¢ olis olSiws )3 polie (S0 )90 9 (SuilSe
T D9b s GMaSS s g yogeVbgun jome y hie
Tiy @ oRIPl g 2955k cnl PLSL Bl el Haw
(el 53 395 0 (LH) Logas b S e slagyg0y92
clle jials 5 5)5 e <05 b bies oy M lwg
oloj 4 sl (Saa Anl3 ol A 0 Jos (g ytefon

Jar Sloj kol g (b e 4 bgrpe gl ¥ Jouo

GuF b e gl om bp b @
b 33 dnasily bl 3 amd o LS |y S g s
545 osalie dop Voo Slgld b inlejl (slaog,S plas p
Sy 5 oolitl 13,5 ol & ppsine plo gl b &S
2 28 e 09orgn 9 9o b (b iloglojen
b cdllas wad o LinliEl S 05,5 4 Cowd |y by
Ohlenr 5 SYjeul-cse (Gore er al, 2020)
590 & oy 5,58 (Muth-Spurlock et al., 2016)
YY B YY (o, 0 hhw b jles cod Sllge don jd (b
SYL clale oyl Cul Sae jiaw @dad o cel
bl 5l Gl ydidee 53 2S00 o3l (e (g len
2 jon U (Sloj alold (pasuie job 4 Bl
Clyd slaog)S b auglio )3 papw b osdles (slaog)S
L;Lbc,gLé}‘ ‘)igg S 5l Dy )‘ob}f ‘CﬁJJMfth”,; oasS

Luteinizing Hormone '


http://dx.doi.org/10.61882/rap.2026.1562
http://rap.sanru.ac.ir/article-1-1562-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-27 ]

[ DOI: 10.61882/rap.2026.1562 |

\Al

Ul a8 b g olgs i Sgmume

o> 2y F29) e g Jald 0g)F 4 Coms (Jod S
bl & iiSly ¢ cpicxed J(Arjmandi et al., 2021)
sbdSon 4 Cuwlas b Sgepgr Gl (S
olp a8 Wlosly )l 50 (L8 Sladllas Sl (g5l ylojon
o meb sy Solite sl cul Seo calise
Aol Jio glp sl awih gluplijen s JSSgy
Fatet et ) \d Jolbs opWl 315 (gl cclud¥/0 4 Sg oI5
(Hashemi et al., 2018) ,5en 5 ouils (al., 2011
ploil 5l o (Joxd woMe jop Sloj dlols &S waly L
dg i Wwgy (09 31 S8 phew 09y 53 oless Jlos!
Ol ecnl poade )y Cillas ol asllas gls b &S
Omontese et al.,) j5, ¥ (o, ;0 b & cunl oiid
;| o (Stevenson & Britt, 2017) o, &-¥ 4 (2016

2o Voo B g ol gy Gily S pgpefen by
Thammasiri et ) 39 oliwd b6 Joxd e ;3 Cuddge
gl i 1 4 A5 Lasede o byl b (al., 2016
ol 1 & Al S5 0 (F5lg > 019 0T 4 il
Pl Reddl Sl glop Cople g spSis
(olog (opldl ol aSle 3 sbadlp p osds ploul Glalllas

(Wildeus, 2000) 123 L jgr g peeudS

VF0 /Y oyl [ppisn Jho ool Clidss sla jimgs

B Sl sty oSS Gl gt
0P o abolh Jll 4 e coly > & Wil ansh
e gl )3 D9 oo (Joxb @Mle oy g (A Wling
GuF Ol om cele VP Vseao (b (LB )5
3 o8 g yiefan Bl oS 12 095 on SN (p Wl
bodgdiee b Gop g lasSdsd Ay cerge e
2 1588 ad) s po 4y (o el 35> (loj (Sl
JUb 43 465 > e JoSdgd 5101 (St 32y 5 0o
2L aS sy o7y Celw YEUYY b (o5, S5 il
Jo 53 JsSdgs 51 Jlhe 53 3. b byl adlae
g oaddbnl ;AU L (JiSdg e e dl Jlbos
oL (s pdy e cpl Blie 32985 A (i) SeST
Cal W wg 12925 (loj 53 Lo JoSilgd Cumdg Cupon
03,5 5,155 35 L8 lalllas (Ferdowsi et al., 2020)
@S (G Cumdy lF (Jro g Jab Ju 5l Slelgs oS
N & grian gie g9 9 OB S (eSS Candy
E9rd Oloj ©de (9 igdlS (slagey9m Bpaa g )
Metodiev & Raicheva, ) wsgs jli8 50 Joxd ouMe
Sl eolawl S5 gy 5 .(2011; Romano, 2002
28 E9yd loj JyHS 09)5 4 G (585 lasiee
Mgy 32)5 93 W pine &5 ool Lol .y (6 508
ord W2)S 8Ly (iloglojen ol g9pd ) i )

O lg p 32)5 b e 2953 5l o oy (o (asls) (Gloj aliold g (o (e (Ske =T Jgo
Table 3. The mean estrus rate and estrus interval (hours) in ewes after CIDR removal or prostaglandin (PG) injection
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Table 4. Comparison of reproductive indices in different experimental groups
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Table 5. A comparison of reproductive performance (ovulation, pregnancy, kidding, and mortality rate) in different
experimental groups
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Table 6. A comparison of female-to-male birth ratios and kid mortality in different experimental groups
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! Means within the same row with different superscripts differ significantly (P < 0.05).

T S b 3l jg 90 >l adllas pl > s
Siloglojen gy 93y ) (s3blee Bl a5 Kol (Li
(P < o/e0) cusly gy pze inl3al aog Sl 4y o
Rl & S (g0 3)8es yhew gy > (Ll DI
b9y > Je ol b adl balle 5 adglady HUles b ol
ol 3135 liio (63bloen 31 (625 b 1 g cn WL o
S Ois eeS Oh9) 90 B busygo o155 oS Jl>p> g
Cuwol &8 i ol 51 (S asl ol 1y g8 b
alpl y8b ot cul (See siluglozen slagby, 4

039 9 S5 3 039 g Ljg 4 bgye @BV Jgio

ol |y il il slang)S 55 sy Sabe 4
2 28 Sileglojen (09 9 3135 jblie 156 gl amd oo
9 xS0 J) 039 g 039 Jeld ladlley 45, slajad
P g G (P<e0) wad e plis 1y (Sale aw
YL (P < +/40) ()l gne yobot (3ble S5 sadlle
Jodliy 51 (56 Yozl oS 391 Luwjgo 5 il sladlys
oo b o i 15; 5 35 ol YL (S5
U5 s 2 2B U o laglojen slaiy,


http://dx.doi.org/10.61882/rap.2026.1562
http://rap.sanru.ac.ir/article-1-1562-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-27 ]

[ DOI: 10.61882/rap.2026.1562 |

¥

Ul s a8 b g olgs i Sgmume

S iloglesen sla STy Sl (dlanslio pu)y

5 oS ) o M0y ileplejer il (sla )
08 ol 23 w5l balle gy Spslio 6,5l
O89) 2 52305 93 b daliie )3 Lo yge Sl (Saloaw (5
Jolos 5383 oyp 4 Sl eaa Ui Slgiee s

Al 090l )0 Cedls g aydai Ale b pde

2085 318 A 5l e uds copie 5 ol blae
s i Wlgp gy > bl AP sbdles
Wby L 1y Vb (Sale aw (59 (P < +/+0) g b e
& Connd (VL (g (338 S5 510 e iy B9 5
Ul bl (See olds ) il bolp ple

lises glaog )5 50 Ciglaio fpous 0 badlle §y i 3 (o (giloplejen @l 5l duglie =V ol
Table 7. A comparison of the effects of estrus synchronization on kid weights at different ages across experimental

groups
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! Means within the same row with different superscripts differ significantly (P < 0.05).
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