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Introduction: Dietary supplementation with oilseeds is a widely recognized strategy for enhancing body
condition in sheep around the mating period to improve reproductive performance. Rapeseed is the second most
prevalent source of oilseeds globally and is known for its favorable profile of unsaturated fatty acids, including
high levels of oleic acid, linoleic acid, and alpha-linolenic acid. These fatty acids contribute to improved
production and reproductive outcomes in animals. The high energy and protein content of rapeseed and its
desirable amino acids profile make rapeseed an excellent feed source for ruminants, and there is renewed interest
in using it in the rations of high producing animal as a feed supplement. Micronization as a heat process has the
potential of protecting fatty acid from ruminal biohydrogenation and reducing ruminal degradability of protein.
We hypothesized that rapeseed supplementation around mating can improve productive and reproductive
performance of ewes by supplying the energy and protein. In addition, an increase in unsaturated fatty acid and
protein bypass can induce estrus and increase reproduction performance. Therefore, this study was conducted to
investigate the reproductive performance of mature Kurdish ewes to the flushing diets containing whole flaked
raw and micronized rapeseed.

Materials and Methods: In this experiment, full-fat rapeseed was micronized at 2.8 micron. The micronized
and non-micronized rapeseeds separately flaked by passing between two rotating rollers with a 0.50 mm distance
gap. To this end, 55 mature Kurdish ewes were randomly allocated into three treatments: 1) control (the
receivers of basal flushing diet with no rapeseed), 2) basal diet plus supplementation with 0.18 kg/day/ewe raw
flaked rapeseed, and 3) basal diet plus supplementation with 0.18 kg/day/ewe micronized flaked rapeseed in
completely randomized design. Ewes live weight and body condition score measured at the beginning of the
experiment and at lambing. The lamb birth weight was also measured. The number and diameter of follicles
were determined on days of mating and 9 days after mating. Pregnancy was diagnosed at 30 days after mating.
Blood samples were taken on days of mating, 9 and 30 days after mating. The data obtained from weight and
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BCS of ewes, lambs birth weight and blood hormones and metabolites were analyzed using GLM procedures of
SAS software (9.4 version, SAS Institute Inc.). The data obtained from reproductive performance of ewes were
analyzed using chi-square model and Proc Genmod procedures of SAS software. For all results, Least-square
means for each treatment are reported in the tables and were compared using adjusted Tukey tests. Statistical
significance was accepted at P< 0.05.

Results and discussion: The results of this study showed that the weight and body condition score of ewes
as well as the lambs birth weight were significantly increased by dietary supplementation with raw and
micronized whole flaked rapeseed.

Plasma glucose and triglycerides were significantly increased by supplemental flaked rapeseed. Lower BUN
concentration was observed for ewes fed diets contained raw and micronized rapeseeds. Plasma estradiol levels
at day of mating and progesterone levels at 9 and 30 days after mating were significantly higher in ewes on
micronized and raw flaked rapeseed diets, respectively. Plasma insulin also were significantly increased in ewes
fed micronized and raw flaked rapeseed, respectively. Dietary treatments had no significant effect on number of
small and total follicles as well as the average size of small and medium follicles at the day of mating. The
number of medium follicles on the day of mating as well as the carpus luteum size at 9 days after mating were
significantly higher for the ewes fed diets contained raw and micronized flaked rapeseeds. The average number
and size of large follicles at the day of mating were significantly higher in ewes on micronized and raw flaked
rapeseed diets, respectively. The fertility rate and female lamb rate were significantly increased by dietary
supplementation with raw and micronized flaked rapeseed. Lambing intervals significantly decreased by dietary
supplementation with micronized flaked rapeseed. The lambing rate was significant for both ewes on micronized
and raw rapeseed diets. Supplementation diet with micronized rapeseed significantly increased twining rate.

Conclusion: Overall, dietary inclusion of rapeseed especially micronized rapeseed around the mating can be
an effective nutritional strategy to improve productive and reproductive performance of ewes in traditional sheep
production systems.
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ceillas (Mirzaei-Alamouti et al., 2018) )L Sen 5 (g0l

23,

o> Cygeody 0 Glo o yaxio b ol (gabail (glayusio
Er liodle £« 2lisl 93 25 alion £55 w9l 5 dex ]
Proc Genmod «s, 5 sl 515 5051 b lodly Aol 5 o155
3 So5 ogesl 5l ookl b pSke duslio .bus Julow g 4350
S plol Uas o/ 4 e

4l p, 55 LS VA 39580 a5 ol LS sl adllles gl
Poisine s ol o sive oy 4 Sub 0jsig Koo b ol SIS
Lagiee (P= /) (G Camdg slitel 5 (P= o1+ 0)) o 0 2
g3 8551 el alanlgay ISl (1 Jgz) 08 lesls 51 e
33,5 oo pl> 3y Slas 390 e Gla Sl 2)9—0 »d 5
P &S ol iue ;3 0594 el opl (Chmielewska et al., 2021)
g il b gbaoya Ll g iy I & s &l
(Njoya et al., 2005) cuwl patws y b 0 15 S gy
Raheem et al., ) ol)LSen 5 pa>) pol> addllas gl b 5ilkas
Oh i Olg e oy s IS &ly 04381 48" Waly L (2022
Oyl ybasy alp o ey (ulibl aae BB jeba |y b ik
3 e 45353 (2 Cud g Canl 453 (02 085 (sl Codlyl
; Negussie et al., 2003) cowl olisl o 5 swa ) 20>
SySoill e a S0l 4 4595 L (Yagoubi and Atti, 2020
el y oS lroygo b jo dliae 5 oy p1BY 4l BCS
5yt Colye 4 asuie BCS U jbasy sladlp o oy 0pdd
5 Bam aS sl il BCS flan b ass e sbasl
3 cles (el ontd igangn ool el (00 )3 (o 08
sladlps p YL ply S8 Curdy liel unl Jroddgs 5 Sas
PYOL ply S Cundg sl b ol 5,Sas Sl o jbads
V1B Jl) el S 000938 ecnlply sl ansly 1) 4> (e sbadli
S o b ) (00l sl (glniss angzm oolal s ) (V0 &
YL gohaw s9la (Shes @lie Bpan oz il pogdle
Syl sl 33,5 () Cle G e Bl Sl e
albog 5l Al Ly o) (yg0p9p gl S0 25 g i pogdle
03 (655 liee walal )3 (IS A Wl 0 55 e (90y98
(Obici et al., 2002; Pérez- sl Lyl oy cdl o 0ai
Joe (Bl ss gey9m S lgicds i) Pérez et al., 2015)
oz ©8b 3 5l alile 0383 Sl Sl g oS Wleie
033 pacls oyl (Tam et al., 2011) 33,5 o (s
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Table 3- Effect of experimental treatments on the blood metabolites of mature Kurdish ewes and lambs birth weight

lo)lo.5
, Treatments
Performance ; s S @ 259 Sen i b
el Pl sl b Micronized SEM! P value
Control Raw rapeseed
rapeseed
(pSskS) oo 039
Ewes weight (kg)
sl 039 _ 37.18 37.92 37.75 123 0.34
Initial body weight
oleeli o 42.14¢ 44325 45,958 0.07 0.001
After lambing
S Candg el
Body condition score
] i Comdy Sl 1.79 1.95 1.83 0.88 0.81
Initial body condition score
oleeli o 2.49° 2.81¢ 2.66° 0.04 0.03
After lambing
(pSkS) o g 35
Lambs birth wight (kg)
ey 0l 3.52b 4,272 4,32 0.21 0.01
Lambs wight
Lo slaoy 3.43b 4,042 4192 0.21 0.04
Female lambs
F sleoy 3.60 4,502 4.43 0.31 0.02
Male lambs

(P < -0) wdl o o ime SN (s Sniad By b oSk i3y 2 5
a.b,¢ Means with different superscripts within a row differ (P <0.05).
! Standard Error of treatments.

(Abd El-Hamid et al., 2016) /| ,)LSen 5 s ordlie b o
Clablre gl dusl 03354 oy o oS &Il &S Wdgas oyl
LyalS o cdale liel ecel gpScts jlam g L8 o
D9 50

4l Sols oy Lhosds Qs sl ive o> dlo”l o)l
Jor a5 (P efoeeh) opSetn 5y o 0jig)Sen b pls (S
oialS el jialS gyl e yobas (P< /o)) ol 5] e
L pls l3 s sy 199581 L sas odmliio (gloygl oyl clale
Sl 50 LS ails 13l oy ol (San pols asdllan )3 0j5,Sue
Sl gy Bymae (23l Sl g 4aSS (clyigign Cumex
St el gludl e O slaswl Li)380 (Petit et al., 2002)
d._,...,oT sl uﬁ*—“’l“"’T «©> O]}_,,a u...ml_f ‘PIJ L;j).il Camdyg
235 o o5 log) ) o lS g (6551 el (sl 8L

u%)l;5 (Daghigh Kia et al., 2012) )L 5 LS 58>
0> 33 gy aob il sla oo | oalaiwl 4 S 3505
s adlls 3 23,8 o Loy g udS ulj8l g Si3
oaiS el elog)S y Jgymals clale bl el L2lS
A5 odalie (P=+/+Y) ol 5 u 59, 4 9 (P=
o)) xSedn jg) 2 0 Glewdh L yedlSoy clale
P98 L o)laigine yoboas (P efee o) G5l G gy 9 (P
s Gtal33l el 58 o 4 0339 Sen b ol (I35 wly
clale )y oad sdaliie uwl)_el Jds el u_i.o.a 0> (20>
L 338l 5 0l jeSde slajles )3 (93 slowdly b yundS )5
5 Sllys o (Petit et al., 2002) ;)LSen 5 csy Lo gl
gdaw 45 1505 onliie (Khorasani et al., 1992) | )LSon
lil oy o 13I8 aly (39381 L (193 (slowdly 2 pudS (5



VN L IS il gl oD o ma il oy g 555

(s 5 pSske) 63,5 Al sloine slawdly clodomiolyd  oislojl (slojlags 5B € Joda

Table 4- Effect of experimental treatments on the plasma metabolites in mature Kurdish ewes (mg/dL)

o)los

bl (sladseial Treatments
Plasma metabolites wls 5 2508 <ls 059,540 (138" &l

Control R;wfaiseed Micronized SEM! P value

P rapeseed
S Cdx 9,
Day of mating
é’io . 68.63° 78.602 79.242 0.97 <0.0001
ucos
Joyls 67.45 73.12 73.61 3.10 0.08
Cholesterol
'\)’Wlsdﬁ 34.830 41.932 42.122 0.66 <0.0001
Triglycerides
;B”ﬂ < 14.472 12.26 11.97° 0.66 <0.0001
S 5l 59y
9 days after mating
é’io e 64.40° 73.272 75.312 1.22 <0.0001
ucos

Joyls 59.19 62.61 64.82 2.97 0.07
Cholesterol
kel 3752 43520 44,582 0.86 <0.0001
Triglycerides
;B)’i; < 19.928 16.21° 16.09° 0.60 <0.0001

Aol o lastewl slas

(P < 1+0) sl o o sime BT gyls S iyl g > by claysSiles cisd) o 5

a.b,¢ Means with different superscripts within a row differ (P <0.05)
! Standard Error of treatments.

(NAD(PP)H) 5.5 Lo jlupunt lind 1598555 (63 opwin] dsel
48 33,5 0 ((ROS) ! Jsd slbaseS JSis ecls
ol (TGSIS) 55 5l8 Laogs (gl 5 S026 oo 02335 Jybos
(Morgan et al., 2007; Graciano et al., 2011; Santos et

Ly lo Jslw (60 sine ;5 ROS uJss i3l al., 2011)
Morgan et al., ) 355 ooyl iy isli8l Coge Ll ,SOL
L ol 4485 sl yine ) cpdgudl clale oy i o opl ol (2009
Sl e I3 @ Wi on 3l aslllan 53 03,Se (51315l
(Zarnegar et al., 2024) gl g ,Suo doxis )3 (590 Sl
5 P eleeN) pSein jg) > Gyl cbale ail by
g (P olev o)) S ccde mad 59 0 Oy pufon CBlE uimen
L C8 gy ime yooamy (P< o/ o) 5l g 5y ¥

2- Nicotinamide Adenine Dinucleotide Phosphate
3- Reactive Oxygen Species
4- Glucose Stimulated Insulin Secretion

4 opmen g (P fe o)) oS i o) )3 Oedgedl lale

slroyr ;86 Cod (g logine yobodr (P<+fo+ ) 1 5] g o,
5 algs o S Mo claoys (B Jods) cd )3 )5 iolol
sbagigeygn gd i SLS —jdgb —wgaYiged j3-x0 3k
i Jly 5 815 o |y g e 9 559l g
sleles o S 5 cilale o158l (Scaramuzzi et al., 2006)
ol odaldie Lyiuldl (gl Joize JJo G Wlgy o 1S wls (g9l
il Gy s wl Wb ol adllas j plaus] clale s
sLtd i sl g 3, Slas i corge Wl o5 Al
Ceel Bosb w9 Wb WSS o L b Jobe alewl
035 ((BLUT2)Y 550l 3595 Lawgs 3598 JUas! ol
Gl el 53 9 gl oLt g slaJUS 5 Joko sl
0595 gy Silol sl L(BUrns, 2011) 155,8 yd gl e 5

1- Glucose Transporter
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(VYD) 305 05,5 5 (VOV) pls 318 ails b o0 4,35 la e
15 S i 000l Uy el JgSlgd plad (P< +/++ 1) w5 sanlise
(roishes BIY+) 0559,50e (s3I a5l (g5l 0y &5 2lo s
O/¥D) pla (515315 05,5 (sla yiwe b duslio j3 Mgy 23,5 bl )y
a3 (P el V) 25 sy (ko FIVF) sl  (siebe
Al oy L dounlie )3 059)See b plS (I3 4l (g5l 0y
(P efee ) 23S )5S 5 0jlail Ly )5 e JSt el
Ababakri et ) o,Lsan 5 ;S0 il adlas gl b silas
oy sl mlie (gols 0y a5 a5 wzaly sl (al., 2021
chagie (sla JsSgs dlas (uljdl eel jomy il gludl o
P9 §pS i j9) > Sy S JeSdgd Jhad g sl il
5o i ol bl 025 53 JlS oty Syl ) e 5]
AL sl hee a5 5 53 sl J5Sdgh ohass il ¥
ol Lilisl o Syl st 115 10l e 151 Wil b o
ety O Shos gl 45) lesS gla sl slis slasgind
IS dasgs 5 45y S5 o o8 151 o] (ol (5355 Joko
09009 & (JoSd ok (Fl) Colus Rl 3ok 51,
callw ioli8l (Zeron et al., 2002) sas ili8l LH 5 FSH
S |y (J5Sded g aigd sy Wles o shie YOLS g b slie
i DA ga s U cunl (S oS (Zeron et al., 2002 sz
Al opgdn 13I8 il b o 4dw gl yiuo (flhest sla JoSJ g8
2 Sojm JeSdg b (lilams mesg ) 05g)See SIS
Qi U Conl Sao 031595800 (sl3IS Al b s s sla e
b o 15 9 030 s ol (glowdly (gl 5V clale
sl 5 LH (clooki S sliss wb 5 olih judgun 008 5 LH
295 g 4 a5 b G 8 Sl el @ gl > ligdglS
Rosenfeld et al., ) s e JoSgd iy Cogi sl Wilgs oo
A3 gl yiae )3 D)) e 011 )D o odalie il3l (2001
SLnJsS55 S5 & lgicn o5 b ogsSom SI3S &l L o
sl JsSded 5l (T SKess g 00y Cuws ;38,5 ojluil L
g ol ol 45 3980 FS)5 0y e Sl el 555
& ol el 2 g s (g pian B g Mg el 05

.(Mattos et al., 2000) 33,5 oo iun]

Oty ol adllas 530 Joiz) €85 )15 atalojl sloles
SIS Al L oad i85 lagiee )3 gpwion 5 (gl clals
Col 0 00l lis cladllas 1 (g5l 5o 0 odaliie 0559,500
YLl g Joob b lroddgh wlums (b (3902308 )3 (] &S
SIl) oS — b0 = 9o Vgud jg2xe gohaw plod )3 oy
2 035k slacdlad o dgun 5 (weeWbgnn )3 oSSy o5
bLs) czge ot el ple bl o Bl 1) (goge 285 (l1e5s
Michalakis et ) 53,5 o JiedJg j5m0 b oudglio Cundg
b paitns jobods i y50,00 .(; Tessier et al., 2013al., 2013
daslgdy sy y5bods g (geVlgmn )3 395 03,5 4 Jla
51 GNRH g5 )3 gy 90 (195 5 Mosmgly s 5 Covlapms
1 pesMe pid (Yamada et al., 2007) 35,5 o (wse¥Uoun
509 o s 5L5 Ly page Vbt o )3 018,
Jin ) 33,5 o "FSH 5 "LH Liliio s GNRH 3 5 9o ali3
13 SIS 25 (ol U i) oys0p0 (et al., 1999
5 O3l Ldlaia g FSH 3 LH i3 o el Lngg ipalss
Syl sl b gl )5k & psblen 2980 (19 e

gy 13l 4 006 ¢t (90,9 s 1 ptane 5T progMe
clalé il gl b (ObicH et al., 2002) coul 5o (ygay9n

IS sl L oad a0 (slayion 53 0093 9 sd9 9 (5955
ci iy 38 asls Sl sl (slgimme 1l sty ol (oo
0939 9 (39 rl ClE I3 dne (Al A8l (pid (90590
L duslie 53 0559, S aib b osds 4385 slayive 10 (5>
ol )3 0458 uSxin 30,8 il ys pB IS Wby &S Sl e
3l Sen dlaslyis ol 039 )3 Syl dd 31 VU b
slayseyen clale yili ol (Zarnegar et al., 2024) ¢l
P18 Al sl lajles > g piwisn 9 Oisrel (g
Mirzaei-Alamouti et ) - )LSen 5 Jgall olj e ol b 38y
lawl ol oy Byins niz il bl &S cul (al., 2018
295ie clagigersn Cllé Gl cage il fldlnd o
23,5 (o0 e 5
5 i35 slaJsSdgh fab 5 3biss py il lajless b
Pl IS b b odds 44im (gl yiuo )0 (gpS i gy 40 lawgie
39 s (5 e sgoin 305 09,5 b aslis 13 03005 S b
sbagiee ) S)im slaJgSdgd Sl oy (P<+/+ v )
2l id w5 (VAF) 0585,500 (g3 1S ash L ol 4

1- Gonadotropin-Releasing Hormone
2- Luteinizing Hormone
3- Follicle-Stimulating Hormone
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Table 5- Effect of experimental treatments on the plasma hormones in mature Kurdish ewes

jlas
- Treatments

%)
Plasma metabolites wls pls l3IS wils o ”S\M ‘5!)]5 b 1

Micronized SEM P value

Control Raw rapeseed
rapeseed

S5 jo,
Day of mating
(3disbs 5 oll 0t 22y) ol 9.16¢ 11.23° 12,667 0.65 <0.0001
Insulin (IU/mL)
()‘JL;L"" 2 PS5 9Sw) O3l 30.61¢ 55.78b 59.892 0.83 <0.0001
Estradiol (pg/mL)
(ke 2 p550) Corwion 1.17 1.25 1.29 0.54 0.48
Progesterone (ng/mL)
Sl oy joy &
9 days after mating
(e 5> ol g 5215) ol 10.31¢ 12.65° 14.73° 0.72 <0.0001
Insulin (IU/mIL)
(ke 52 p595) 0o 2024 2121 21.49 0.69 0.27
Estradiol (pg/mL)
(ke 2 £59) o9 5teion 453¢ 6.04 7.46° 0.66 <0.0001
Progesterone (ng/mL)
SxScd il ey ¥
30 days after mating
(ke 2 p550) Lormeion 711¢ 10.39b 12.002 0.46 <0.0001

Progesterone (ng/mL)

(P < -0) wdl o o ime ST (s Sniod By b oSk i3y 2 5

Lo Lo 5 il glas
Means with different superscripts within a row differ (P <0.05).
! Standard Error of treatments.

0l odmlidie yiul38l 1 (6,500 o wilg o pols ddlllas jo 15K
ol o> 53 03559, £S5 51 oolizl ABL £y,l £ 50
(P<efee o)y Srals (o)lyine yoboans 1) Lo e (i
e Lagsd By | B atin aw I (a9, sladils Bpas
PSS b sl yine 2 il g (b @)e Gg 0 il 34l
—£s0ke Jls opl b .(Ben-Khlil et al., 2017) 53,5 o jsg0l5
LilS cgjllzsd 5| L wim aw 1S &l gols cglao e &)
Sl o, U odd aiw sla jine 50 L (yleulj alold o sixe
Syt i il 81 & ol (S 03,5 (SIS
Zarnegar et al., ) o5, Ko dond 3 4aSd jl (g)5e

3l b po o oxd (giluglojen 5 <ldll 2 o b 5 (2024

AL slagine (lea g 3, Sloe 1o iolojl (slajloss b

L pls i dS asly (0g58] .l oo 431l Y Jods 0 (60,8
LX) 3> Gl )l sime psbodr |y 6390l €5 0 4 0359,
gl —euSeln (sl adlas j Job mbs 4ol 55 (P=
43 4 S U iges saml e (Somchit-Assavacheep, 2011)
alio ol Sidd oy b s (S Cundg shb sl e
9 a5 i oo Mo 450 Carge i Wi (sl (555
w5 slogive ) S5l 5Vl pga 335 e sk £ IS
D9k DJ._a.b.)ul_mJ C9_Aa94) D)-a)9)§a.4 LJ Fl> dl)l.{ &l l) X%
lec&éwl@d;l9hwﬁyww9
Habibizad et al., ) a3l ails Loyl (659, baes 5 Jroddgs
A L ol 435 slaine 3 g iian clale il (2015
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Table 6- Effect of experimental treatments on the mean number and diameter follicles and carpus luteum diameter in mature Kurdish

ewes
o)los
Treatments
).i_luﬂ
Indi . e 059 S (158" il
P rapeseed

S Cdx g,
Day of mating
JoSdgs dlas
Follicle number
(ocs | jiSass) S8 4.54 478 4.98 0.76 0.15
Small (<3 mm)
(aske T-F) bosie 2.84b 3.68° 3.910 0.68 <0.0001
Medium (3-4 mm)
(oo sz 3l 5S)3) )3 1.25¢ 1.57° 1.86° 0.09 <0.0001
Large (> 4 mm)
'ital 8.63 10.03 10.75 1.29 0.20
JsSdgh s
Follicle diameter
(e 4 j| 5i5595) S8 2.46 2.54 2.64 0.60 0.43
Small (<3 mm)
()h“’.\"‘ YY) oy 3.52 3.68 3.70 0.85 0.37
Medium (3-4 mm)
(Rocs oz J| 55)7) S5 4.26° 5.350 5.70° 0.07 <0.0001
Large (> 4mm)
S jl puy jgy &
9 days after mating
(oo ko) 3y5 s> lab 6.32b 7.742 8.432 0.44 <0.0001

Carpus luteum diameter (mm)

(P < +/e0) wdl o sl dine BB (s S yiio i By b (slouSibio i3y oy
Lo Lo 5 il glas
b, ¢ Means with different superscripts within a row differ (P <0.05).
1 Standard Error of treatments.

Coul (S 059,50 (318 by b o 4385 (sl yie 10 S5
5 =lior £ RS Se3u | 8 e JsSugs slas i3l L
bodd 035 09)5 ) (2l59l8 95 ydin £ am Gl (25989
s LH Gla gl al 381 Jdsan a0l oo 059 5o (1315 s
(De Fries et al., 1998) s_il Lo JoSUgd ,1nd yils él Lo
g Lacdglio jl (5 davlye o) 4 (289, ladily (3958
Algie edin 5o GNRH @iy )3 & (Sdplie slayge)90
5 i=lion £ Rl aaled 3 9 b JoSilgh dnngi 9 005 cage

(Daghigh Kiaetal., 2012) 55,5 ;135693

o jobody ¢ Jroddgs (S 9l S b Syl sl

o B 4 40,5 oo Sibged Sl (g iedlS gy el cge
38 oy el sl ogaVUgen 5 Slos I Jits chus)
adox jl Jeads )5 Joi mre slogigeson @by ol b
Hightshoe) 25,5 _Jlod 5Me 590 ial3dl coge Llg5 oo 5 LH
slayles 18U cow gyl xe yobay 2o &5 (et al., 1991
i lagiee 0 g 9 &5 (P=+/0)) €85 15 Lnlel
Ly o dydi sl ime b duglie )3 3:55,Se sl &ils | o3
9y 5P ysbd il op g Pl (LIS Al (ol 0y
ol asllas > ljoy ) odd sdalie yili8l (P= +/+¥)
Loy pl 5 3y g Mes 3 Sdos a3l Jidse Yiei]
wle JsSsd sles ;81 (Daghigh Kia et al., 2012) ¢l
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Table 7- Effect of experimental treatments on the reproductive parameters in mature Kurdish ewes (%)

o )los
. Treatments
oasls
Traits aals R S i
Micronized P value
Control Raw rapeseed
rapeseed
ot & 68.42° 83.33? 88.89° 0.03
Fertility rate
(i22) ety o2 el 53 500 36" <0.0001
Lambing interval (day)
wlen &y 73.68° 94.44 11667 0.01
Lambing rate
sk 92 &5 7.60b 1333 31,250 0.04
Twining rate
ol ke &5 35,71 52.94° 61.90° 0.02
Female lamb rate
wlp s 64.292 47.06° 38.10° 0.02

Male lamb rate

(P < +1-0) witlign Joisine ST Sy S i By b clonSilie i) 0 3
ab,¢ Means with different superscripts within a row differ (P <0.05).

il 4l eole (glro y duoyd il 8l 50 (glodlS s i
o39,5en b pls (SIS &l (sl slasloss 5B 5 IS g
VS 0 008 Jb slagine Lieddg g sy Clio S
o o woS e (i i 53 Cawl odd odly LS
o35l Ldlais 9 43y oy sl sl JoSe Sl o3lizal pus
) el allos | ol ol & 4255 b ol oy liosds
L pls Gl asly (39380 alawlgas (559 9 (555 yt golaw
Bl L) eadys 9 g 3,8oe Sl oo 0 4 0523950
Ol 5 LS55 o wgy 4 S ja b lon o inli 8l a i in
gl 39 ,Sue Al )3 b 3,155 (Zarnegar et al., 2024)
Sl ofaga gldlnd o pr sladl jl clablore cage Sl o
SUlge> )3 cnlplis 258 4reSid (oulfodungn pln 3 Syl
Loyl 4ess o (Slyes @lyd () Busle b cie a5 Bpuaoy
3953 £t Cyn el el 18l i) sl a8
SISl ol o sod b 1 g Aaled b amdjld 4
adllas > Joady sloasls Sl (B g aigersn p ojigSue
P15 Ssbedg) 4 (639)9 Syl sl Il @ Wl pSl

D9 031D S ygmml 9, Suo

Cosl 0jig e b pls SIS 4l (ool 0 b Lo yine 4455

oyd b pxe ialS g (P=+/+Y) oljeale duoyd b bze i3l
ladwl) oad Brme (mp JoSo g b (P=+/0Y) ()5
ol 5 (il elilpe oy clas wl g bl oy o
G358 S (Sl 0438 s Lol ol s (spS i
sl gloyps JoSo (Green et al., 2008) ool ouss aslis
slodlingy ;2 5L Gpb ol S p2oiatl ldlyd oy
Cbale an Colus 53 s b loj 53 (3l PH g (Jeddgs
Slop el S wm o 8L (Sgayen SCle 5 SIS
I35 58U o 1) 2l Gz (S35 LY 9 X pyjges,S (sl
; Green et al., 2008; Rosenfeld Clayton et al., 2016) s>
1 0 Soid a5 Silgl ol clale o133l (et al., 2001
oilidl ol las5,8 50 1) beodle s Milgs o (s8> los
Sl 5l 8 oy &l e pl Lo (Clayton et al., 2016) s .
L pls (IS el (39,81 dlawlgany Sllgid sl 5 Sl
Sl oo &y (i S Byl I sl S0 0339,50n
o JsSdsh 5 Lacussl g5l 53 535 a3k ol adllas 53 o3k
2 o Bt Jlansl Gaal3 e Ss Wb Sy wlgice
L (Fountain et al., 2008) 1_sl siowsS ales 3l laassS 5T 5
s 9 45y 3l Sl el o Syl aul i b 4 da g
Ul (Dunning et al., 2014) S o555 Jo-SJ o8 eyl
Sesl sl 51 oYL Hlade gols sfsy sladily 455 aS 39 0
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Ovarian follicles ! Reproductive performance
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. Blood metabolites : Reproductive hormones
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productive performance
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Incremental effect
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Strong incremental effect
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Decreasing effect
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Figure 1- The effect of diets containing raw and micronized rapeseeds on production and reproduction performance of mature
Kurdish ewes
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