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Extended Abstract

Background: Lambs raised under nomadic systems, which primarily rely on grazing in natural
pastures, may undergo delayed puberty due to inadequate nutrition. Furthermore, poor nutritional
management and a lack of supplementary feeding can lead to missed breeding opportunities in
ewe lambs. This may result in a delay in the age at first lambing, thereby causing the loss of an
entire productive year of breeding ewes. Therefore, finding an appropriate strategy to address this
issue can contribute to improved production and reproduction in nomadic herds. In addition to
the positive effects of nutrition on fertility rates, estrus synchronization using hormones plays an
effective role in enhancing ewe fertility. Estrus synchronization ensures the birth of age-matched
lambs in a condensed timeframe, streamlining their management throughout different rearing
stages. In the nomadic rearing system of Moghani sheep, the first mating that leads to pregnancy
in young female lambs is not possible before 18 months of age due to their poor body condition
and low weight. Hence, the present study aimed to investigate the effects of supplementary
feeding of Moghani lambs and pre-scheduled estrus synchronizationon productive and
reproductive traits compared to nomadic conditions.

Methods: Prior to the main project and to produce age-matched lambs, estrus synchronization
was performed on a nomadic herd of 190 ewes using progesterone-impregnated sponges and
hormone therapy with 400 IU of pregnant mare serum gonadotropin. Mating of synchronized
ewes was conducted naturally using appropriate rams. After lambing and the random selection of
female lambs, the main study was conducted in three phases. In the first phase, 80 Moghani lambs
were divided into two groups consisting of 40 lambs. One group was fed on mother’s milk and
pasture only, while the other group received a concentrate diet containing 17.5% protein and 2.65
Mcal of energy, in addition to milk and pasture. The first phase lasted from birth to the completion
of the lambs’ third month. During the second phase, protein and energy levels in the second
group’s diet were reduced to 15% and 2.5 Mcal, respectively, from four to nine months of age.
At the end of the second phase, 50% of each group underwent estrus synchronization. Natural
mating was performed in all groups using rams. The weights of the treated lambs were recorded
monthly. Following lambing of the experimental ewes, lambing rate, twinning rate, lamb
mortality, lambing percentage, birth weight, and weaning weight were the measured parameters.
Additionally, the average daily milk production of the ewes was recorded during two lactation
periods. Monthly weight means were compared using t-tests. Statistical analysis of discrete traits
(lambing rate, twinning rate, lamb mortality, and lambing percentage) and continuous traits (birth
weight, weaning weight, and ewe milk production at the first and second lactations) was
performed using the GENMOD and GLM procedures in SAS software, respectively.

Results: According to the results, the average weight of the lambs supplemented with the
concentrate was significantly higher than that of the group fed with mother’s milk and grazing in
the pasture (P < 0.05). Both the feeding method and the application or absence of estrus
synchronization had a significant effect on lambing rate and lambing percentage (P < 0.05).
Specifically, 65% of ewe lambs receiving concentrate gave birth, compared to only 20% in the
control group. Estrus synchronization also significantly increased the lambing rate within these
groups (P <0.05). Feeding methods and synchronization did not significantly affect twinning rate
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and lamb mortality rate. Moreover, birth weight and weaning weight of the lambs born to mothers
receiving the concentrate were significantly higher than those born to mothers grazing on the
pasture only (P < 0.05). Additionally, ewes supplemented with the concentrate produced
significantly more milk during both the first and second lactations compared to the other group
(P < 0.05). Estrus synchronization had a significant effect only on milk production at the first
lactation, with no significant impact on the other traits. The interaction between feeding and
synchronization had no significant effects on all the studied traits.

Conclusion: The results of the present study suggest that supplementary feeding under pastoral
grazing conditions can improve both productive and reproductive traits in lambs. Supplementary
feeding combined with estrus synchronization can significantly increase the chances of breeding
and lambing at younger ages in ewe lambs. Prepubertal supplementary feeding not only enhances
physical condition and accelerates puberty onset, but also results in lambs with higher weights at
weaning. Furthermore, improved body growth and better mammary development in these lambs
can enhance future milk production efficiency. The positive effects of supplementary feeding and
estrus synchronization in ewe lambs born under nomadic systems could contribute to improved
overall farm productivity.

Keywords: Ewe lamb, Fertility, Moghani breed, Reproduction, Supplementary feeding

How to Cite This Article: Sahraei, M., Asadzadeh, N., & Khalkhali-Evrigh, R. (2026). Effects of Complementary
Feeding and Estrus Synchronization on Improving Reproductive Performance in Replacement Ewe Lambs. Res
Anim Prod, 17(1), 77-85. DOI: 10.61882/rap.2026.1539



http://dx.doi.org/10.61882/rap.2026.1539
http://rap.sanru.ac.ir/article-1-1539-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-26 ]

[ DOI: 10.61882/rap.2026.1539 ]

4

va VFed /Y b}lo.«i} /,‘,mm Jl.w L;Q‘J uL\Jy d‘*“’u“"’»’
ol (b Blie 5 (55,5L3S pgle olutils

3l 83l (50 51 Liadys 5,5k 3 Sloed (85l slogod 5 (S S 31

£S5y dle s 9 ¥ y90) JBIE LS, g Toaljumnl 1o (Y oy Bgecxe

Ol o)) «5)sliS s s 9 sl liniod losl plhe) Jed)l il (orbo lio 9 (5505lS" (39T 9 ligion 35 p0 ¢ ool pole Sliios i letils -
(m.sahraei2009@gmail.com : Jsgue ois: g5)
) Oyl @S «850liS gy 9 Uhjeel cliind lojlu ¢yguiS L;'ala pole Olidod duwge jluisly =Y
85098 o 5 jgel «Dladod lojle dlie) o)l il abe bl g (55y5liS” B0l g Dladio 1S 10 ¢ ol pole i sy (i ulid)lS Y
i O‘)‘»’-l ‘Jﬁ.gi)l i
Ol 0l «s5y9US gy 9 Ubigel «ladd Glojlo «(55)9liS sy 5 pigel e (o psle i ol ¥
VAN by b VAN s b VROV el ol
AD B VY tamin

bguuse 0255

e Slga BIS aie Cilys pas sty cunl (Sn it (wie sl 0 Aty Bsas o (ol Sew 0 4Bl 39 slaoy 13D g donle
bosiaeoy sl s S i Laulpd (58 cowd jl el Ml oo (oSS 355 jl oaliinl pas g ipnd (SIS e onimen Wgd Egb )3 3L e
0Bl di 20,5 Wge (sla e eolatdl jae S Jlo Sy 38 Cowd jl el i cnl 4 g 095 Ghlj odgl Gloj )0 AL 4 e Wil e sl l 09
Jlesl «cs)nrl Ol 3 485 Cuto Sl ogMe S SaS g pliis SladlS )3 Jroadsi g A5 dgie 4 Wl 5553 Alis (ol canlio (05,
2 e sloyy Ao 4 poxie & oyl Jdsay Jod (giloglejen )l GBS W iee 659,k 53 5 590 sgbods dngygergm il edlial b (Jod (gjluglojen
S5z gl Ol ¢ lie dusS s plie (B ooed )3 NS o e ) (hygn BliBe Jolye )3 Lol S ppde 235 00 b8 Sloj 03k S
o 95 adllas Ban gy cnl 510 )15 329 (Sl VA (w1 15395 53 057 (g 9 Callasl (S Cawdg Sleas g odle sl (tnl 4 ie
D9 (ke Mg 5 sy Slao g9y ¢ s plis lalpd 4 Cund dege Sl G (o silglojen g (Slie S5 slaoy (eSS 435

el gl ool b g plis (ol VA0 alS Sy o (b (53loglejon cmar slooyy g5 pslaieds o (Lol o5y £955 5l e g 9 Slge
Siloglozen sl sly S cdn b al ol Fov flioar tual Glole p iy 009 59LS (909 3l dlisol b (ol 5i90s9m 9 Cigwfon
5 el o o dus B )3 ol iy coslo (slboy 3ol ] g A8 i3 ) e b ol s g0 5 aslio (slagsd 5l oolitul b o
@35 g yed g ogde )53 09)5 9 BAS A5 By g plo b jl 09,5 S BAD s (guoly Fr 095 93 4 Slie Bl 0 (ol Ar Slas  Jgl Ao >
13 352 oy Sale dus pladl 5 Sy 51 gl dls g elyl log 50,8 il (550 (6 1K Y/SB 5 g deoyd WIB by (gl sl oy Sy ¢ uripo
Ay bl > bl Lials’ o JKe Y/0 g 203 VO 4 pgd 09,5 0> (555 5 (uigp Jlade bl daldl (Sale &5 b jlea w5l a5 pod dlsye b
ooy (g Chpdy ©ygo (b gy 4 9 g8 ool L laog S pled )3 (g pS i i) )15 (giluglojen daly oS 09,5 y jlaoyd 00 g
039 483503 o> 0 Sl 21551893 ¢(6)9)b oy cadlllae Con (gl e (ool | L (28,5 148 (6 S0l 350 dilale i yguods oud (giylews
Oligl pSle dmalie Ad (62653)95) (B3yed 0)93 93 (b )3 Iyl Wljg) (GMF b (Sbe (izmen 0B 6 SoIlNl (65 b jg 5 g8
039 Vg5 (38) diwan g (53S0 duoyd g0, Olal doyd ¢ l58Bed Moy ((g59)b dio ) A Slas (4)lol JIUT .0 o) t-test I ool L ailale
285 plxil SAS Jljéle 3 ;> GLM g GENMOD 4y, b iy (53,65 (30093 9 0lgl 03 e yed 355 5 (665 e ]

< -140) w39 0 435 @y 53 |z g ke e b L 45 2gp (2,53 St (5)L] Bl o mladS b osd 45 (slae 15 (g (ke HRABY
o > Syt (P < +/00) s (gySon 20> 5 o)k 2oyd 2 GiPsine U Giluglojer Jlesl pas b Jlos! eomen o 4035 by, (P
o I gme il 3l 4 e 3 (gl ylojen W3S uli a yiue duoyd Ve Ladd Plds 069)5 50 5 b yiue o yd £ 0 LS 0aS bl > (slayise
039 9 P 0y bl Sl oy 5 (DljglBed dopd g iladme U Silugloen 5 45 sl Bg (P < /40) 13 5o oy, 53 590k
B39 03,5 |y @&5y0 50 Laid oyl ly0le a8 35y bilde 09,5 (sbooy 3l yidin (g 10 ixe ysbody 0 ySludS saS bl > ol yobe jl odiigie (glaoy (6 S puis
(P < o/00) 35,8 adgi 1y (ot g pod g Jol (23ymd 050 3 50 09,5 4 o 0y5luiS 0AlST bl ikwsS (picren (P < +/+0)
Silglojon x 45 Jlie Gl 3lwais Slie () ol Sl Gl ;K03 9 <l 61 gime 58U Jol (83568 53 b Mg (s 59y 2 laid Siluglojon
S gld pxe 53l oy y 3y90 Olas | S md 59y

2 o5 5 sy Slao s Wl nlis S Ghon 5 B0 2 1z lalid )3 (SaS @l (9 Al @l ik (6 5 Al
Loyt 02 (oSS 4508 @al3 1) Siml (i 3 baptimep ol 9 65 i il Ml oo Giluglejen Jlasl g (SoS 415080 g baoy
23,5 (0 505 b Oloj 52 YL g b (oo Ay 4y oo dS g8 s Eol b (phensy @y 9 (Suid Cumdg dgme el LW b I ey 0)93 5
5 eSS A Cude lysl aed Gl ) eanl adyd (gy90 00 Slgi e oy cpl > Sl olKiwd Cuwlic drwgi g s yiRe M)y Cpidred
Dy e s lely ()90 50 dgste 4 Wl oo s plie (5 3h0sS s 53 015Nt (slasias 02 )3 (b (siluglesen

Sl 315 (oSS 435 Jroad 5 ¢ iamo (559l 155 (0319
9 Siee b (b (00l ClblB bl ool dodilo

Srals )3 s (Syep ged 0 b Rl @S Bl Llie el il glaely o pere I (S &S b
4 e (S gl el (Sle LawgS g plie op My g e Wg5 a3l ialidl 1 el 055 ply g8

9 99”4"15 N Cansg cde colﬁ odlo L;Lmoﬁ Wi
35395 3 Bl Gl d 0jg Mo £ JBlis S pae
Slois Copre (IS jsbay )l depg (Sale VA
o ooy (S glp bulpd ad oald ojle] hno

Jole i 2l b g (Soler (ke ) ebsS olej
Capdy doe g 55 (oolaidl adjb sl » Lol
Sli mre ol ol 5 e oo plie (dise
oy Wy Bl 5l A5 die joo oS g daled iy ISl


https://doaj.org/toc/2676-461X
mailto:m.sahraei2009@gmail.com
https://orcid.org/0000-0002-4904-4384
http://dx.doi.org/10.61882/rap.2026.1539
http://rap.sanru.ac.ir/article-1-1539-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-26 ]

[ DOI: 10.61882/rap.2026.1539 ]

ShBbe o 9 B2y JBS Loy g ooljanl 1ol ¢ ol oo d9aze

Siloglosen 5 (S8 ads5 ol jl

g g 2lge

1 SidassS ol Ve St dlS Sy 5yl (s
Oloj i \)?I DA o Cu o (g plis ogui b PLY Sl
Al B oloye Jlsl 51 3NIE > j9Sde plie gl
i Blol 5yl 38 080 9 lte cudd )3 olo Cuiigusd)|
sl oo Slelis)| g 3 lie @lpo 43 olo g0 gl b
oo hl Glr W s odle sbroy Wy sl
sk Jad byl 53 98 de A5 ) (Joxd (siluglesen (59
b 2l50909m 9 g reon 4 wuiél gidul jl el L
e @ el lole pywr (395938 (190590 I o3li]
Sl Slp xS gl A8 Il wsly ¥e
Cygods 9 cuolio (lazed | oolitwl b odd (g5l jlojon
o ygpds dbyloss 4y o) yanass g ooy B! .39 awbs
5 gl (glals o du aalllan (glal (gl i plol ool
Jows 90 B 3 5 (SalecSS cpw jd odlo 0y ly A Slas
A odlil (155 5o (slilay oly V) LSS e b
Jg‘ 41>).o gid QM :JS‘ c\b).n

i b9y b gl e 4y adly oLl glmoyy oy
25 5 35 ogMe ooy o (g psbosy g aidlate 3 gl
rogdle 3 pgd slowi slaoy 38 (0 2 55 &0 52 pbe
Qo D WO L (glo yilusiS 0 S 5l epSs0 50 1y g yolo puid
oy pudgilie LB (551 (g JE YISO 5 ol (15
592 0¥ oy (g pdacnle 0,93V Joao) 505 4,35 59, A+
ORI L g g9y p)S 00 I (SeS 4k e gl 3 S,
PS5 Y0+ ) Jlaidyge (ljads aiin p3 p)S Ve r (JIO+ ()5
A5 ol (59,
P93 Al 50 (SoF 4435 1093 dl> yo

plodl b plajon (Salo Jla o jl pialejl pgo al e
bojloss 392 olo gty ol 0593 Jobo 9 45 S8 (5133 pud 09
09,5 aydas &S glds pl b .dgy Jol dls o & yguo lod @
o)b'l.wu'f Yy J91 L)“"L")] L uﬂm Lglo/wl.\mf 0 yu> L £9d
VIO g pB g pn duo )0 gl ab e cpl > Spae
aligy 45 dg pudglie LB g3yl Sk ) 5
W oo 03wl puas odeg )3 p)8 Fer l5eeds

Ebrahimi ef al,, ) sa3 o5 |y (g pScias Juad gl 5o
S 93 g 53 0 sl Wy 4 oxie el (] (2022
ool Jlo & 8y Cuwd jl el o5 ud daled b e
&S Wlooly i amlgd 03,5 0 Wge (sl yive (gdlasdl
Ly Salo 46 can oy ,d 390 biual Cubl ole (claop
o Gl )l auga (EalS 4 e pol (&7 50
a5 S5 iy daa 9 s dlold ials a8 goliasdl
(Kenyon et al., 2014; Haslin ef al., 2021) 1.5 salss
bad g9y Sl 13 (159 9 235 oy ol ke (alge 4]
{(Sahraei et al., 2019) sizwd he cubl oyl Jiodes
4 olgiee lJgl oy odle slaoy bjsl o> wlsh ]
9ok Jad Blgl > Gl 9 58k Jad oyl 3 i
b > Jead cpl pd asbady ddele l angy oalatwl oyl plo
s slilas oads Waio (glaey JS slaws 5ol58) ¢ 23 i 050
W g il bl sl (%) Sl (Jlo > 45
(Hegarty et al., 2010) 3505 o,lsl s> Wge (sl yivo
2 b eel Qe oy Pl gy 5 555 Cudgione
ooy y> e Mg glaylis) 5 (b Ghals (i Eoly
ooy 5> oigyiel 4 (Sly pas Dgd 0 (p3le oo
oy cpl g Canl 013 0y (50l 29 SBL 51 5L sl
Slp BU 2 003D Sl g o ladl SIS 50
Schneider & ) s i §5ls £ 9 i (g5Lwljl
Ol 0 4l Cute @l p oogde (Wade, 2000
L Gilwplojer 4 Wloaly lis (gousio salad «(550,b
B b e )9,k 13 590 ssbods dnigeysn I eolil
o) Jdsay o g5lw oyl jen (Salama et al., 2024) 5l
oS (Slaj 0k o 1> (ped oy g5 4 e &S
it 1y hyg bl Jolo 3 ol Cypte 035 0
Sl oy (S9S adllhae plsl jl Bum gl ) S 0
G s3bgleson Jlosl 5 s Sl (sloo sy (a5 ariis
Slio 59 » gl (nbie lulpb 4 cund) seg0 I 39
Rpde gy S Ll edly 53 g My g e My
Ol lapine (3Rl @l g Eob (RS slaied,

Dy adlas opl Jol Bua splic gladls

Sho slaiueoy ped 5 Jol als o (SaS 455 )3 00 odlil 0 5luiS’ oS5 -V Joio
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* Each kilogram supplement: 19.8 mm magnesium, 10 mm iron, 16.9 mm zinc, 2 mm copper, 0.2 mm iodine, 0.04 mm selenium, 1800 IU vitamin A,

1800 IU vitamin D and 1800 IU vitamin E
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Table 2. Effects of the feeding method on average monthly weight in Moghani female lambs
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Means with different letters in a row are significantly different at the 5% level. SEM represents the standard error of the mean.
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Table 3. Effects of the feeding method and estrus synchronization on the reproductive performance of Moghani ewes’

lambs
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Means with different letters in a column are significantly different at the 5% level.
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Table 4. Effects of the feeding method and estrus synchronization on the production performance of Moghani ewes’

lambs
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Means with different letters in a column are significantly different at the 5% level. SEM represents the standard error of the mean .
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