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Objective: Body Condition Score (BCS) of ewes has a significant impact on the
occurrence and severity of metabolic disorders in late pregnancy and early lactation.
Body Condition Score refers to the amount of body fat in ewes and can affect their
energy reserves, feed intake, and metabolic performance. Providing trace minerals
during pregnancy not only affects the performance and health of ewes but also affects
growth and health of lambs both before and after birth. Feed formulations traditionally
use inorganic mineral salts that are poorly absorbed and retained by the body. Compared
to inorganic forms, the organic trace minerals could be used more effectively, which
boosts health and body performance. Therefore, the objective of this study was to
evaluate the effect of dietary supplementation of organic and inorganic trace minerals on
the productive performance of Ghezel ewes with different BCSs in late pregnancy and
early lactation, and their newborn lambs.

Material and method: In this study, 72 Ghezel ewes in third parity and an estimated
lambing date of 3045 days were used ina 2 x 3 factorial design, including three levels of
BCS (low, moderate and high) and two types of trace mineral supplements (organic and
inorganic) .Treatments were as follows: 1) low BCS (<3) and diet containing chelated
minerals 2) low BCS (<3) and diet containing inorganic trace minerals, 3) Moderate
BCS (3-4) and diet containing chelated minerals, 4) moderate BCS (3-4) and diet
containing inorganic trace minerals 5) high BCS (>4) and diet containing chelated
minerals, and 6) high BCS (>4) and diet containing inorganic trace minerals.

Results: The results showed that the sources of mineral supplements did not affect feed
intake, milk yield and composition, but feed intake and milk yield increased with the
enhancement in BCS (P<0.05). Fat and milk total solids were significantly higher in
high BCS ewes compared to low BCS ewes (P<0.05). Ewes with low BCS had lower
MUN in comparison with other BSC levels (P<0.05). Body weight and BCS loss during
all periods were lower in low BCS ewes rather than other BCS levels (P<0.05). The
weight of lambs at 30 days of age tended to increase in high BCS compared to those
with low BCS (P < 0.1). Additionally, chelated minerals supplements increased average
daily gain and weaning weight (P<0.05).

Conclusion: An appropriate BCS during late gestation has positive effects on
productive performance in the postpartum period. Furthermore, supplementing trace
elements in chelated form during the transition period, positively, affects the weight gain
of newborn lambs.

Cite this article: Moradi, H., Zali, A., & Ganjkhanlou, M. (2025). Effect of different trace mineral supplement
sources and body condition scores of Ghezel ewes on their productive performance and newborn lambs. Journal of
Animal Production, 27 (2), 147-160. DOI: https://doi.org/10.22059/jap.2025.381902.623804

© The Author(s).

@ OIS Publisher: University of Tehran Press.
TR DOI: https://doi.org/10.22059/jap.2025.381902.623804



https://doi.org/10.22059/jap.2025.381902.623804‎
https://orcid.org/0009-0003-7090-0872
https://orcid.org/0000-0003-1705-6927
https://orcid.org/0000-0001-5967-6871
https://creativecommons.org/licenses/by/4.0/

VFoF Ll (090 o )lous (pidd 9 Comn 090

TYAT-44Fx :J;{/u‘r{td d Iyt ily
# ”

Homepage: https://jap.ut.ac.ir/

i

O Sdos 3 I3 N5 S iue N Curdg g JbinS Haxe ol JoSo £95 il w2

o gao (S0 9 9 (il g9

ST S e | Sy Sl | oy g3l

moradi.hadi@ut.ac.ir :asbbly . lul @S oyl (b mlio 5 (5ysliS pale 0aSLiily (old pole 09,5 .Y
a.zali@ut.ac.ir :asblbly .l pl @S oyl (b mlio 9 (65,5liS pole 0Ll (old pole 09,5 .Y
ganjkhanlou@ut.ac.ir :asbll, . ol wl 2 S oyl (b @lio g (6550liS pole 0uSuisly ol> pole 09,5 ¢ Joims odiuw s ¥

S

Al OleWb!

2 S polie 5ol (e 5 SS) (dno JoSo 5 90 5 Auglio pdaton, il adllas 280
ool VY3l ool b coglate Sy Cumdg b oyl 5l eddilgio (slaoy o J38 slosine (sadg 5 Slas
o Jold YV 986 25k o (120) pasedie (ilj (el )6 b g i) Cugi b JS (e
WD gy S g Gne LS polie JoSo g4 53 9 (BCS) (5 Cumdg 0503 5l o

ox 9 (0mb) 4 2 (G Camdy el b dlagie ) el (cilejl slales s, g Slge
o o 5 (0mlh) Aw ) SN Candy el b o i Y WS SIS @ LS pobe o>
ol oz g (bwgie) ez I aw G Candg el b b —F (ine KB & oS polis
o opx g (lwgie) Jlez ) aw (S Candy el b oo —F @S JSS @ jlieS ol
rolis ol oy 5 (V) sl Vb (o Camdg Slital b oo e =0 ¢ Sian JSS & jlinS polie
4 S polie sol> 0 o (YU) Yoz (YL (5 Cumdg el b olo e = IS IS 4 LS
cston () Jl oy A U Gy 58 o) Y el Jobo 4 gy W g cpl (See S0
2538 odlisl Sl polie JoSo jl 59, WY+ Jobo 3 ba i

SLS 5 5 45 Shgd Bpao (68 Gane JoSo g5 0 (L5 Slingly o s 1eeny 9 i
Sso JS g oy deoyd (P<+1+0) dly il BCS Lal3il b o 155 5 STys Cbpumo Lol )5 o
oss) s cmzd AP<+/+D) g1 Yot el BCS L slb stue 5l YU BCS | (ela o 5 o sl
sod P BCS 5 iy il fime (P<+/+0) 395 S WBCS plus J| iyl BCS b (sl st 5 b o6l
lagtae )3 oy (Sigy ¥r iy (P<+/+0) 292 LBCS o jl 565 (3l BCS (slasibungS 53 oy
Wligy (rjg ORIPl g b dad (g ized ety Gl 4 bl ol BCS L awslie > YL BCS L
(P<1+0) 395 s X3392 03,8 Bpume JI JoSo a5 ol e jl orslgio slroy 5

nlio BCS b JU) 0,93 4y (sl yie (b ylg a0 L5 pils imgls zols 36 S oot
JieS pobe 03,5 JoSe Grizpe il 4 Sl 5l ey 0093 > Mg 3 Ses  ite Sl Wl e
sy ordlgie glwoy (65 (1jg 2 ute 3l Wl e JUil 0)93 5 it sl e )> S S5 &
Ak

gy Alie 1o £o5

VYAV il y0 &6
VEY/YING 16,5550 &b
AR IR TAREA PRV TNt

AR TR el I

o jlgads’

o Cansg oped
J[xw/ 090

Sl (Fidzo polic
4GS JoSe

2 B IE Slagie S Candy g LieS G polis JoSo g9 Sl oyn (F0F) e lbmS 5 Jadlal (Js il (o3lye 3LRw]
DOI: https://doi.org/10.22059/jap.2025.381902.623804 .\&+—\¥Y (V) YV ¢ oh> colidyr ds puisi odii)gio slmoy g (s0)g5 3,8les

Ol oKy Ol L] duwge 2 gl



https://creativecommons.org/licenses/by/4.0/

VEA e g gls0 (2 /e 2 Klas 1 38 I (sl e [ty Canidy g jliinS (Ttxo polic JoSo £57 1 s p

dodo .
o &5 At (135 Jolge dlon ) lagpsling g (Sane dge (55l 2g0eS Sl bgye ol (Sofslgr b Ll
5 e Codlw Caxdg g (380 Ojllal @l Cunlio Copie Wb o (STalie sla g lbual Ll 5 0l
Ox » -(Fthenakis et al., 2012) aisl 550 bagybmal pl loyd g (X )0 Ailgi o (5900 o JoSo 1)
Sdglie sl )bmial Sy 2 et g pritns 53U oo (BCS) (5 Cumdg 050 o 295 4 bgyjo Jolse
w53 D 2 Wlgie g 0y o)l ostee o > (2 28D i 4 BCS s iy sl 5 (el Sl 5
(Pesantez-Pacheco et al., 2019) ,li% ,5b ba )] SJgilio 3,8las 5 STyos b pns oline

P HE 56 WIS 0 5 205 (6L el o jten (23yd ol 5 ttaal Syl 3 LS ame dge By
5 iwe Codw p Liw ‘_,’..MT Oloj yd (sdxe dlge u“’l-‘ Al asls LmL'j Slroy g by yive 5,Sdas 5 Codlas p
i polie a2 8100 186 55 loalj 51 g g Ot oy oDl 9 05 2 oSl )38 oo 58T Jroad 3,Slos
Wby dile b calizee  SJgilie slad Slas (ol y Lzz»oi sy Lol 1,8 o )8 eolatwldyge b lawg oS lade
Syl g Sgbise Jitio olig g iz & Glia 208 5 S B)b Sl polis o) sl (5908 el 5 Jtends el
(Aliarabi et al., 2019) 1,5 sljg A5y 5 ou) baé> 13 ago Hlws
«SosS Bt Ay il iSlas & gy Sixe o JeSo l ealatwl (|l cpis ) (al., 2019
opd S ol 4 g3l wile cilize clabyy 4 linS polis sglb Same laJeSe il (5905
{NRC, 2007) 35,15 63,85 Sl 25 (s punddtlie 13 p9)S 59 %2 ¢l ecs9

orwly )1 S She a4 a5 boly S doswsT daclalgw wils St Sdee lacKes ;) ool
g Vg oo diunnS o 1 5leS olSiwd I jae pla b oSe g5 cpl ] Saxe sla oo I ooliiwl (sla g,
Gl g gwyiand bl uSlaS S L g ond S5 Slid )3 a0 dlge 1S5 b ol eadali] (slags
5 ol dguy cuw Sl o JT SluS 5 b Same dlge 3, SS (Samarin et al., 2022) Wb o LialS gl
(Yangetal., 2019) 545 oo (Jdxo dlgo il ooliiwl 233l

435 (gl 3l S dlge (23 JaSe o) 3 Sy Sygly Sy (ACTM) ath iy S LS 5 (5 )5li8
S ACTM S oo odlis] 00iS S lgicas lasgio b aiel slaswl jl a8 siw JI plie O el lapls
QS e aeSd paalinl 5l nlya wlg e bl cpl D e oy s liSANS Jelge loeas JT claal
SluS 5 Sl 5] o 45 a8 o bl S SluS )5 5 y98 oo Bgw (Sdme polic b JI slaswl opl 5 olKin
2 JoSe (nl 29800 (Sane dlge cenld Cuwj g o dgmp el (Shy (nl edee la Sy g Jslorel
cel &S W o Glis 258 51 oYL el by sl e (0 Ll o)y Lol cudMe 4wl pH byl
aS > o i i ©lalllas (Rajaei-Sharifabadi et al., 2024) d4u 0 035, ;0 (Jdze dlge ids iul58l
S polis 35290 @lie plo 4 Cons i Glodily 9 3,Sos I 6y9ld cul olly oada) 5 S sl JoSo
.(Mohammadi et al., 2015; Seyfori et al., 2019) . 5,5 s

slojes | (S lomen Wy g oMo b o] bls)l g Jsl o)gd )3 b ine (BCS) S Cundg oyes Lais



’f'f‘,ajdo)w‘pw}Ma)ja:‘fobé/@’f}f Yoo

i SIplie SYMB! glgl date s oYL Sh Cundg 0y0d 090 (pl 0 &5 Sl ine (Cunl b Sladss
.(Khanal & Nielsen, 2017) 45’ o 43355 (65 s 2y €U g 3l o 5958 ¢ pdgmil p Canglie alas

oddlgio (f3ljg5 (ol i 9 3,Sos ) ) 8 MdoS 9 55 13 (S Cumdg 0yed il 03b it lllas
dlgo g ool T (ols 4 YU a8 b joel 5,3 15 j5eT CueS g CaiS o Wlgi oo plo S Cundg Ml o 5o
b 98] Conl Son By Lhms Sk Camdg 45 Slple .l wre sl g5 o] wiasw ool (gly sl (ghse
J(Alharthi et al., 2021) 39 3ljg5  sios] i Chzd 4y i Slgi o oyl &S WS Wgi (650l oS

wsllas BCS & oo jie )05 o 1l (sl b CudeS g ke 2 (25 i ssbs BCS 5 oo o9
A8l Y s e 51 sl Sl oy ol 5 3y sl o8 LS o W55 it siie Sgn b ke e i
U 503 (bl gd e 0y cipmd AD)y r mie &S WSk AL Galie pd A5 sl (B (g3l sl e
5 M5 g 55 ol 4 g JSdo s b 55 sl G o 3 il 3 el S Bl slo
(A, 2021) s> ials

clalyd 0 e GRIB e BB psboar dislh ax e ohig e sl siie Do LS (gl 3
o ol 8 0dlatul (o D 5l S el Bpae B Iy 4Bl Rl ol Sl Slgie ke oS
e 45 S (Julpd )3 efgr sl Bl 50 0 A5 (g 5 i 43, 5 BCS ,5b & el jllanl
(Kenyon et al., 2014) L5l g jiw ol 2900

obg? » cd Gk Sl s 4 bl b pate (ol JUiSl 4 eaddlgie ol 0 (1 > Bpas o5 polie i
o 3918 42 e (itual Wl 53 ot ol (BT (el 2l (St g5 5| g 5215 b sl Sl g (i
I SRy (i jlogc g (39,09 B (535 po (e 4l JolSS iy > JMBI o] a9 3580 o 5
.(Hostetler et al., 2003) cusl Wgs 3| s (sios] pampus

ixe dlgo )10 b a5 g e BB g Cute Gl b caglS A > S Suse dge I eolal
Ol g Bad e o5 (o Do (65550 yobd WS 1 (Same Slap)d 4 Cud Pk (el Bl Jdda IS
Sane polic 51 Sy el 3Kl 8b adlas S ol anily ol pendy pud uS 5 g Mgi 3 lbagus ¢yl
A e 53,8 Gyme JI oS a5 olagls a5 sl yd g 13,8 duslie |y oasaMS g JT Sixe dge b It
S lagh 2 5 by Sl 4 Ml e izen Bl YL (aal €5 9 b 355V g aBign Loy
(Pomport et al., 2021) 395 S JI JoSo 09,5 )3 yus

lodle (claallugS caizdl > 5 25 1,8 oy wdyee Juns dw o 1y a5 G Lilglns olBisly > (S0 (glaalllas )
SladllosS 3590 1> > gup ) 39y Bl dgurs S oD Ha5 5l kg 03,5 by I gt JoSo oS
GA sy Sl el cpl oaimd L a5 b sdalive 35 Mg 03,5 Bras JI oS lisleole [add oS glodle
Cdly il 8l s 35 JT oo ) llosS a5 515 on 48 Sloj (a2 5B gt 1 o Jbocnl b sl (50l
.(Gelsinger et al., 2016)

P Olse Ot 9 Mo GRIB Gl Bl g (il LY (slaole 1 (glie g 4y s i Sl 4 a2 L
Shie Rl 58 Sdplie slacsylriab jop Jleisl S (o )8 (55l (ite S5 5 ploali wpiasl (2500 53 0993 ()
P 2Bl 0geeS Jlod (e dlge Jlai | g Al ALIIN cwlie (S Cumdg 0)05 0)93 (nl )3 & (ala e A )3
515 e oM Canig (Sdalio flnsloxial b 155 (Slosinn 55 o )3 s xinls sl 4 Ml (500 53



VOV pyKad g gls0 2/ e Kok 1 38 I sl pie [ty Cenidy g jliinS (Ttxo polic JoSo £57 1 o) p

bgyo S pld ()90 (59390 odos oS bl g il wialggs uwlio A 5 a5l ordilgio slaoy a5
0 > Ob)ch&n oplpll aadly A.a’|3'> ol yoirds |, L;P?JJJ[B ol sl op culie My pas Cuwl 0y U09p &
Cagh b Wy p Sl pb (S Condg oyel Cupde (pized g jLinS polie (g5l SIS b JoSe L ba i
Gigk 3 B ol 290 (690 4 il el 5 3 b oA gt slaoy Cood g 13y 5 W siee (sies] g
3P 2 ,8les p (S Cumdg B polaw g (NS L g Sdae) (Bras LinS polie oS g4 @l fl duslie pol>

bl o 0sbilgie (slaoy (63 )Slee Cumdg 5 S35 agive

I TR
wloyT 5o w> g Wlilgs ) .Y
00195 93 b U Uee (ol Sl 90 A5 S5 b plol )y g8 S S 1 (5590l 4230 53 g
Cogi b i (] e oy VY 1 e b oo 51 olizad Joay ol il Gl & et
L oo dab (52 eye5 ins ShEl 52 308 S (YL cogio o) it Sy gl 4 53 p3wo )
b (G 0y03 cgy ol 53 b s 3948 o0 o3liitl iy B jo (ol 1145 (VARY) Jusly (g0 e (B9 Sl o3lisel
laallS” cYb g 015> oy 3] cuty > (spinous and transverse )processes <l ,ié ygiw Clybl 0594 (o8 anl ol
5 e p ) ixe oo g9 93 I o siue den (Russel, 1991) 35800 25yl (63,5 b (535 4250 (or sl
olgeds I gloansl 5l ol 1> o 0abady 5,5 o] pero €850 alsgas &V LSl (5l pU b S 88
S5 5 S pus s ygdy S py)S oyl epamibs jiSio g5y ¢y polic (ol (Cunsl 01 03li] BALS WS o3l
WBAD 485 g )3 Cagl

o ise 03 4 oly o (sl Vs Ticw JoSo p,57 < /A alljg) ST Sane JoSo 0aiS S pme slojlos
ot gl J VoSl o5 R Jolao syl 55 Jp ino JoSo oS Bpao (slajlost > 5 b 03938
5oy A B g 2 SlEl b ylne (ulj & oile S, Ve j1 S 39 o) We (ylalojl 0)9> Jslo b 039381 0y 4 Sy Cpg0y
Ui,k 0 (V Celw) pobsjlan o (V celo) g Cugl 93 50 5 bl MolS @ yguody STyed bl aobl [il; 5l as
oo [yl L (Kb Spgody Shd l (gpSdigel 9 b C dljy) Cpgods Shgd Bpae e 285 5
Slgs o1imd St Slge s (5 Se3ll Wligy oty oy il STys Bras izen (b5 plosl S8 Sits
2 ilofl slooyr S o plend LS5 g eaimd S5 dge ul 0sd 03 i (F) gz 5o oy cpjle]
239 aglite 0XBLEpan ( Sdme g HWS) Sdme JoSo g95 p> s inloj] (slwo e .l ons o3 lis (V) Jgi
ol o 00l i (V) Jgda ) oddbBpae S Sixe JoSo cuS 5

Dy ) Cogods odlejl slayles

Fxe p5 4 S polis ol x5 (Omb) dw pj (Gh 0y b Slagstn ) o

GAS p)8 4 5lpS polie ol o) 9 (mb) wpj (S 0y b sbaine Y lows

e 15 4 S polis 55l oy 5 (lawgie) o J 4 (G 0303 b slosins ¥ o

SAS )3 4 jlinS polie ol o3 5 (bawgie) Jog () dw (G 0y b sl ine ¥ Jlows

e 1 4 S polie solo oy 5 (Y1) o 5V (it ey b slaieo B Jlog

S 3 4 inS polie cssl oy 5 (VL) o sV it 0305 b slosinn e



1F+F 4290 o)la.d) ‘,,.u'.o, Connst 0990 :‘fo/.} U/vLJ}J

yov

(b).,? BN S oole .x.o):) wln)i L;Lam)ﬁ?&w \_A.S)J 9 u_ﬂ)? .)‘9@ 9 Jg-\?

N ialy S Ay

\a/50 \a/va s
Sin V¥R o8
Va/sa Al =2 Pl
\BIYA VeIvY o
VNS LA o
V- ¥A Vv e
VIAS MY o
YIA /A o
Nias -[05 SlS s
J¥E -Ios Sl (o e
-I¥¥ -l =
JAY VAY S el JoS
hosd S 5

Y/$A YIVE (Mcal.kg) jloged g 8 (55,1
o s (30,3) P& 592
AR \alle (309) (5 odizgd 53 Jolorel b
ey Oy (12)3) byt ol jrungr S
oy s (10y2) juS
o . (2252) P& 22
iy ./va (340)3) S
A AL b 2

h % oS il 51 5 IV ool Sidgs 03,5 Bymn iine JoSn 45 b sten JoS 5 o &t oS il J ST 635 V oSl JeSe b odbari (sl JaSe o)
Al o € nalig 1SS 53 Mlli 3515 T+ D i SO 55 Mall o 5 Y8+ o+ A iy pSAS 53 el doly Ve siten

VorSLlior JoSa 9 Sy290 o e polic liia ¥ Jgon
O 0 Chound DB JWSWEST oM

[V

DYoos

YAsoo
Aoos
Yoo
Do
\Weo

™
9
ool
poibe

PSS
s

(o > Sutd o3lo duoy3) ooy (el STy loowd S 5 5 (Shhos dlge K g

8 1521

4>.u'5.1

&yd
»
Lige

[Sad cad

JoSe
Ses
s e

S Sl S

0dd drwlxe (glowd oS 5

y/A
Yelov
\\7ias
OV/YY
ANYY
N

I¥Y

(Mcal.kg) jlwscdgw B (g5l
(3253) pB 59

(10)9) (3 0uly5 5> Jolomalyurd
(12)3) s pmdyd Slocl)rmss S
(1) 7S

(22) pb (22

(142)3) ol

(12y2) S




VoY plyKa g gls0 (28 /e 3Klas 1 38 I (sl e [ty Ceridy g jliinS (Ttxo polic JoSo £57 1 o) p

U5 gy o oadlgio (glooy Lad (oI5 g Lhlj S am VO 5 Yo (slojey 1 5 il joy gy (sl o B ine don
O ygody 1oy dod b Cud oy dod CleMbl g Wi 39 i ()l (008l jgody celio VY Csody olo ol o
3 S bl 5 Lno s 5 o3l 5 yliusl Bpune (gly (55 (SIS whaw I g A g yid lo a4 )]
Pl delo VW Sloj ol 90 cdedy Cslis Y pd oy dod b (5,501l (Irina Peniche et al., 2015) o,
S8 e pizen b G s S PR g Jlade ((3)98 b 1w g S8 oy (2S5 (59 b g o0 b
ol jl oslial b 2,57 55 @l Bl (ljgy olilwodal €835 53 b ol dlge S g (sloygl (13955 (xon s>

A (6 S 0318l (A ¢ puitiog punis] Wy S5 Combi HP60O Scope o)y LT

SabeT Gigy WY
S &S olodls g MIXED g, 5l cidgs s (s pS0jlusl calisco (slaylo; j3 a5 plaosls (gyl] Julos ¢ 4550
S pll (V) Jao sl (A/F) doeas SAS l8le 5 5l edlasiwl b g GLM ayg, 5l 6us (6550510 oloj 5o 5
Yijg=p+ Ti+ BI + Pj+TBj+TP;j+BPy; +Ejjx () alaly
S ole KIS 5 plej g g | G Cumdg 0yed T JoSe 4 bgape saaliie i by cpl
Fblite 31 TP S0 Cundg oyed 91 JoSo bl 51 TBj ¢ olo; 5l Py BCS il By ¢ JeSe I (T ilinlive
sl Gialejl gllas 51 B g oloj b (I Cundg oy03 Jlize 3 BPy flej b JoSe
Al o (V) Joo g0ty B3 (65S0jlul 1 S & plmodls (sl (s)lel S
Yik=H+ T;+ B+ Eik (Y akayl,
ST olalie L 3:8ke it K LSS o1 S0 Cundg o0 | JoKo &y by odnlive Y calasly opl 4o
Al o (cdulesl olinsl 31 Ei BCS 51 By ¢ oS

g iy sl .Y
O dan Cawl 0ud 0> (L5 (F) Jgio 0 yiue (g Syt Sgliste S Cundg i polis JoSo g5 51
SB3S (eb (sl (G pd bl oLt &S Kold Cuwd JIBCS 5 (59 boy (6385 3 31 b il oloj o o
Ogles Calises SBCS (4w ol ol lis 1y (gl sxe olds b JoSo yo (59 Slyuass ol (5 led uds 09 Jobo 3 0
S92 0wl BCS | Sk (139 (sals ude bawgie g Wb (S0 jliel b (slasinsS )3 45 g )olods (P<+/+0) culls 3929
2 O3 JB BCS Jl.(P</0) 390 y sk YU (S el b sladibusS 3 BCS Lials (e «y59 Slyeii b Gillas
8 el slajlowi 1 JoSo o3 15l ot BCS &y sl 00 03l Ui (F) Jgdo BCS g o (39 ol yusis
5 039 aly oYU BCS lagly S8 &5 oy cloglS 5 (Y+oV) gy adlas b Lislojl ol gols (0 Jsis) <6,
(V-Y+) T 9 ogim omzpd (ROChE, 2007) Ail oo gurods 153> Cawd | mdps Jol dian 93 > (6,5 iw BCS
Cuod 3l Bla g lawgie (sl iue b dunlie ) (5508 BCS g (59 widg 1Y (i) o o & (oloyine i2)S (5)155
il b derlye 3 ol 5l e 9 51 6P0Ee 2B Bl lagiee & Adbie b cpl 4 BE1 cpl sl



1F+F 4290 o)la.d) ‘,,.u'.o, Connst 0990 :‘fo/.} U/vLJ}J

Vog

EY G 503 bl S o oz B3 el jleoliiel & 958 bl b (a3 sl 3 ogar YU g5y
@oed pd Al awsly obj Hlde 4 s bl sly seS wUls Cul (Sen plpl Wyl g5 o p1BD
[(Yagoubi & Atti, 2020) 1L o 5 yiw Bl (sla e 3 (yig Lials

O Ojs Sl talejl layles 1€ Jga

P.value S0 JoSo d’i JoSo .
SEM [EXCOWY e
BCSx JoSw BCS  JoSw YUBCS lawgie BCS (b BCS YUBCs lwgBCS (b BCS
B N R Y (A AN VA AN £y va/y £/ 500 (PSS 5S) Lol £955 (39
By Y P YA S VA% S VA £YI¥ OO/A VAV VAT O¥/A (p5555S) Uiy A jo
ARy PR WYL /SR VAN VA #se ov/sy AR AT av/a0 (p59LS) Loy ams ole V5
A8 e[eeN XY VAV FOIA ov/ss 8+/20 it oFf¥ Yav (P)S55S) Lials am 555 YO (9
YD eleeA NN <[00 YIAY Y/A YIY vI¥ \{R V/IAD (pS55S) Lyialy A 59y Vo 59 LialS
DAY Y Y Y [ A Y A7) FIVE ¥IAD v/aa FINY o (p55S) Lyl A 595 VO 59 LyialS
ke YL S8 00 b slaine (YL BCS o (Jldw (S 0y0d b (sba e thawgio BCS cw pj (5 0y03 b (sl s 1ymly BCS L Kikee 5 lislil (sllad :SEM
S Sandg 00 Sty ilof] slaleg 1.0 Jg>
P.value S0 JoSo ‘JJ' JoSo .
SEM Wasxiuwl 8
BCSx JoSw  BCS oS YUBCS lawgwBCS b BCS YuBCcs  lawgoBCS  ml BCS
<IVA eleeN N LY ¥FY YIFY Y/¥Y \rAn’ Yio v/¥0 BCS-30
-Ivy leeN CAY e[es o EIVY AATY YTy £IVY vIXY Yivy (uie)5 39,) BCSO
<I¥¥ eleeN SAYo[Y YIAY Y Y/-0 YIAY y/A- A7AN BCS+30
<IAY eleeN S [AN ooy \YANY y/oY VIvo Yy y/oy VA BCS+75
A e SAD e[ —e/¥D AL —-/YY —-/f —-/f0 —/yY (BCS+30)-(BCS0)
AYS e N e[ed =/ —+/AY —-/ov —-/ay —+/\> —- oy (BCS+75)-(BCS0)
e @YU S 0y b (g ine (YL BCS o (Jl dw Sy 005 b (sla e thawgio BCS s ) (5 0505 b (sl e 1030l BCS o Slie 3luliasl (gllad :SEM
L;uu‘.c)’l dl.m)l@.,_.'i 2 P BCS 5 5 Uy ul).:...u » uib"\)' J..s BCS )J, A Jg»
BCS
P.value SEM
Yo buwgle o=l

ladocinl B
ofee VIvY va/yye OB £AIvye (p5S5hS) Limops £95 )9
/ey VY e At A (pSS5kS) Lialy = 0yjs
ofeey VIvY FAISS I Diia ov/vae (P5SS) Livly amolo Y (5
ofeey VY'Y v ov/ e o+ /yye (PsS5%S) Lialy dms 595 VO35
RN -IYA \liza \ARE Y/e (2,55LS) Liuls dms 39y Yo 559 LialS
ofee0 N4 visye FIN fav (pS9hS) Uil a9, YO (359 LialS
oy
/N By ¥/¥.2 \ire \Ared BCS-30
ofee of¥ AT v/vab \ALS (ubel5 395) BCSO
ofeeN QAT Y/AY? y/ay y/-ac BCS+30
/e [0 y/vye y/oy® V/ver BCS+75
ofeey ofey EAAS EAS —-/ya° (BCS+30)-(BCS0)
ofeey o[y —+/a)? —+/AY? —-Jov° (BCS+75)-(BCS0)

Sk Yl Gyl dl"‘u*‘:‘ -Vle BCS ‘)le% el



Voo yRad g o9)p0 5308/ ;KMo p J3E O s L0 (b Curidy g jlinS (ro polic JoSo £47 4] oy 0

o Mg5 9 Slygd B yuae glas .aunl o 031y L (V) Jodo 0 e S 5 g i M55 o STyos B punn i
G Caws Vb S0 oy b ladiawsS 0 b o> dlge S5 o doyd s OlS S e 5l (P<</40)
I obsigne yobods ol BCS L (slagsiun yed slojsl (13958 (P</+0) 392 Sk ol (5 jlitel b (slasitiunS

IR JeSo g5 b ot pliSa b GlS 5 5 b A5 S Bpas (P<4/00) 35 5 LBCS plu
awl 01 031> L5 (A) g )3 b S 5 g W «Sygd Bpme  BCS .06,

b oS 5 g Mg Sy Bpao bl slayleg SV Jgsa

P-value Fro JoSo I JoSe

SEM
BCSx JoSo 3loj BCS oS YUBCS lwgieBCS wbBCS  YUBCS lwgioBCS (b BCS

ool y3
-Iv¢ [N ol el¥a A VA VAFA ava YA VADD OOV (25) U<l L5 DMI
-y [ oYY YO YYeY AR\ 5% YYAY \Bd 5o (5) Lislj 4 DMI
/<SR PR U FOL WY/ WV SEVACH VoA e VAY Vv V-4 (p55kS) b W55 ke
-5 [N esa SR Y BIAY oI5\ a/va a/a¥ alsy alvo (3o3) w5 >
- oy IR0 SERYAY S/ WA S NI 1] £/a¥ Vs a/n al+A /a5 (30)3) b (359
- IAF S A\SRY A PRV A 7 N AV /7N g FIv ¥/00 ¥IN ¥IN ¥IvY (Mo p3) s 555
/S A ARV YA ( YA S VY 2 WIVY WY WA A WD (fdigwd oS ke) slosl 5oy
AV [N [ SN e WY \lav VO/AM WY \EIVE \EINE (Ao 3) b ol Slgo JS°

e Vb (b 0y b (glo e YL BCS laa (Jldw (5 0505 b (g yie thawgio BCS s yyj (5 0305 b (sl i 1yl BCS Ly SKilo 3kl (glad SEM £ 3 e (Sid- 03le :DMI

b S5 g Mg S Bpae p S Candgoyes 1A Jgua

BCS
P.value SEM
YU buogio ob
ladocinl B
o/ \Red 1y YAQY® VOSA® (p)5) Lil; S5 DMI
ofeN Ya/ve YY¥Ye Y5 ay.e (£)5) Lilj 22 DMI
oo o[y V/as N N (P,SohS) o Mg Jlado
o[-0 <I\¥ WANS o/ea® /Yy (M2 )) yod 20>
A - o o/ /% (3o y3) yed (wSgp
Nire - FINF FIVA ¥/50 (3aoy2) o 595
of-¥ -Iv¥ YWY \V/FoP WA (s> 2 pS ko) sloysl 5955
-l-0 ¥ Y/F \Blp5e Y78\ (30y3) gosd ol Slge JS

g YL S 0yes b slasiee YL BCS e I

caol (clajine 5 (Hossamo et al., 1986) wlgl (clajine 1 (ima] Blgl 3 BCS  jimgh opl zls b alie

BCS blio > g 5 yiws YU BCS (slayiue 53y o5 5 cudld yud Adgi o e (51 (A, 2021) (2350 Jslgl
sl Blgl > Latxa sla yiue )3 o (Gibb & Treacher, 1982) il bwlgl ;5 (cailslSul 43593 (clajiue )
Caol 0315 U5 1y o site gl b ine 43 b A5 3 BCS 5l .(Oregui et al., 2004) cudlss o a5 (gl
baogs 0aBadgi ol o2yl pows SG U Llg) )3 )l (SuuiBCS (g pSojluil ploj 5 41335 o wiile (Jlalgs 4
1 BCS &lyuis 4 av95 L (Jacometo et al., 2015) 59 oo ool s (159 9 (o> 28D g Boyb jl Liwe



1FeF 4290 o)la.«.fv ‘M}Ma)ja :‘fo/.} U/vLJ}J you

& Sl 5l JE BCS &S Jby o)l ud g 2 tute 51 alion 3l J5 eadis,503l0l BCS (sl Jobo
BCS L slaiun 4 Cand (i o W93 4 Joled YL BCS L (sla e dgde 355 Loyl cod 05 (6 5]
Kenyon et ) cusl b ddgi 5 (6,5l BCS ahisly Lawyiwd 3151 STygd s 03,0 (sl e o5 Sloj chiisls ol

Gibb ) cusls yud Mgy oS 25U BCS w0pn (6550 VU gglaw ,5 a5 Jls )3 (Cannas, 2004) 6,5 )5 ,5b
&S bl oo sudamd 008 | SV gy aeyeb iyl 4 bgype BCS iul38l b s sdes iol38l (& Treacher, 1982
ol lis &S )b (g Su Hsle YU BCS L ola yiwe cpl g ogde )l Sl 008 drwgd > oo (il
(AT, 2021) cunl (Sliwg 008 Collas drwgs

(Ali, 2021; Yildirim et al., 2009) b e ;> oadplsl Cldlas b YL BCS b (cla yie 1 o o Lial38l
Oley 33 a8 g ol lis oo (gymd (cglS jd gl .l gumon (Cimen & Topeu, 2013) (g slajs o
YU BCS b cllges jd b pBY g o] JWd a5 )l (oin b 2y Moyd wiyly oYL BCS il;
FSIT]) b 02 & 2 el QI 4 i (0l 2930 093 > NEFA (38l el o 0l 5k
Loy Gl a4 orie (Sl 08 4 (55 I poss Wl 0 el Gla b don ) 5 WS eSS Mo
(Bell, 1995) 595 o yu o1y>

OUE b (2 (RS & o (Pt Camluc (23)0b 0)93 Blsl )3 (3l (sla e b dualio )3 16V (sl i
ol 3 S el als o ol 01y 095 (6553 (bl b S B Slygs 31 05ll ) il os by yiue ol i3 o
(Cimen & Topey, 2013) &S o bl yud YU Mg gl a3 (655l ool )3 S i o apn D (ol

b

ol lofl 5 Sle slajls el o iko e I arg B Lise 5wl BCS b alaise )
sobd e (2 R L e 3 (Gl @ig e & Cul il g9d9e nl lp R0 Eesy Sede o
S @ipl GV ol S Cjge 3 clnle sl oS 2B L aleph Sl 5VL b
(Yildirim et al., 2009) 34; Anlgs 5 i b yobds 35 pd 9 95, ol cbale (B laphy SO il
2> il (2021) Al adllao (sladidl b b 35SV g gy Loy G Cundy 50 pas (izen

Gpan il 35 gl o pske K 5B (MUN) b opgl lgime Sl Jole otz
BCS iy 5l an a5 olagls (i on .(Bach et al., 2005) 545 0 MUN maw j> Olyuss 4y joxio ¢y p
yobas b o islejl pl zuli b gusen 45" (Delfino et al., 2018) 15,15 (¢ 3YL MUN wiad o Cowd 3l (65 i
Slgime 4y Digd o 1gh (Bl Ggmalizels b o (Lol liE (glagdigy b )b 5l 4 gloygl (pols
A b > MUN (lgize 36 a5ty (o8 syl 3gsie I3l cnl dgdie 029381 (i logl 3o s
Gy bomb Snjliel bl iue 0 b sloyel o595 Lials b byl ;> .(Delfino et al., 2018) 5,158 »
355 52 0l ke Al slosl ade wlodls I (65t (g Y g bagte Sy el b sla e &S0y
St ofon 5 Shes Spae b iVl S kil b sl ive o medsi oriz OlFe e sl 0l (55 5]
D9 yd 3)lg Slgi o 0y5l yg> o9l LRl L gyl gl o0 M 5w 09l

Oy ol 023 BT (A) Joda )3 boyy ailig) (135 Gl 9 65 b Sl 01jg o5 (19 Slarpe Sl (1Sl



VOV plylKa g glp0 28/ oo 3Kk 1 38 I (sl pio (s Cenidy g jliinS (Ttxo polic JoSo £57 1 o) p

)5 JeSa g5 il ot il i G5 ol )55 15 BOS a5 oS g5 s o oy Ay
Fows Gy sme jabdy Widg oad 4l S JoSo b aS Sl yine | saddgie (glaoy > g (P<+/+0) )5
JoSo £ 88 % (638 b J 039 e (Sdme 9 SIS JoSo sl i oy 5 p)5 YOV 5 YVA) 35
EoPoxe yabdy idg ol s WS JoSo b a8 olayiue | sddidgio (slroy > o (P<+/+0) 8,5 ,l,8
(me 9 NS JoSo sl a5 YEIYD 9 YAIV) 350 5 s

YLBCS L (sla el oxialgie (slaoy o sysbty scails (5yloinn & blo3 35 (i Ve js » BCS S
SIS JoSo &5 oo | oadalgio (glooyy &5 (ggbos «culld (Sioy Vo (g 32 bine & bled 55 (S pae
(320 5 NS JoSo (glyy s s VWVEY AVIVY) Ay (g5 i (59 «idgy 03,5 cadly )

(PS5 5S) o s, 01jg Gl 9 U 01jg «Ssd Bpmo  alojl slojlog J1A Jogi

P.value Pro JoSo ‘;“ JoSo
BCSx JoSo  BCS  JoSe = YUBes  lwwgeBCS b BCS YUBes  lawgioBCS  mwlb BCS

il y3
Nal I¥E YA Y YIAY Yiva YIvY Ao YIVO \a\s (p59%) Vg 439
<[00 el Y AYNY W WY AAR W Wiy (pSeS) Sia¥* s
AN XY NEY O YYIY YSI5Y YO/TYY YARRQ Yary YVINS (pS5%S) xS e 3 cjs
< 1A A a S Y B BEA IS <IVEY <IV¥Y AN <IvY¥ Bital (p,55kS) 439y 039 Ll
- A AT/ SR ¢/ SR/ AR -/¥ar -/¥av ARS -/¥ay (p,55kS) el Shygs Gpuamo

LS o il iz Ay (b (Sdalie 5 el loa,Shes )3 oge slaiE CILS 5 K «gg) e
Sladlog o 1) cdlS 5 e g9y oS cdale JI S5 4 Sase dlge I oolil (Hostetler et al., 2003)
3 JeKo 5l oslazul oyl pls (Marques et al., 2016) aas o iol33l JI JoSo b odsasiss cla ol ) orialgio
Ay )L 3l o Ag 5w 1) boy 5,Slas Klgs o sl 3l

U5 559 53,8 oamlie ] slaglS 1> CILS 5 55ie g9y e e ] 5 Wgns JS5 duglio b adllas Sy 5
1ol 09,5 5 5Vl T 03 5 65 e 3 o 55 ol i Ul (28,55 5 JaSa 55 5l o Lnallss
sl oy g 59 2 6 cine (aal YW+ 595 30 & 5 LS o 8,5 comizped [(Marques et al., 2016)
.(Norouzian et al., 2014)

poss (139381 45" BAs dngie 3l pul posils I JoSo (g9 p &S o 1 (YY) o, Ken g olegs)
Clale (695 Cuto (Shurod b 445 Al Sl dn ppw 53 paile Gl Cel il Glb s 0y 4
28l Gl e oy porle b (oS &ygod jokl poiles frinen b deg Ll )3 pw g S poiil
oy 9 o stne ) il Blg) 13 G lgslSgigasl g postlo clald Lo (el plaals 51 U posib J slo JoSe
ot el o yily 51 8 YL adl i b posid JoSo oalatwl ¢yl pls ((Erdogan et al., 2017) cuwl (590
P9d e (Sl e lygd )3 oy 48 g (el s

Sglas b g oy Lol eanl a3l 0y Wi 9 2 (6,5l BCS clalllan 38T 5 ¢ yialesl ol gl b aliie

Wb o plo s pdaw g iwe yb ) owin i BCS (¢, Sojlul oloj p> coglis o] > a8 5y 349 (o0b;



1FeF 4290 o)la.«.fv ‘M}Ma)ja :‘fo/.} U/vLJ}J YoA

Everett-) _sul Lawlgl (Sejian et al., 2010) s loj ,3 BCS ¢ jiolojl oyl zols b slas ,> (Kenyon et al., 2014)
ol 3l ooy Agi 39 3 ()5 sz 53U (Molinaetal., 1991) szl 314l o (Hincks & Cullen, 2009

Oldham et al., ) 1b o tal3l a2g B ssba: disluia o ofigts e (gl 405 (SO ¢t B4 o
oolitl 51y 3 5l 5 1 el By oyl 51, il il lid L WIS s e &S sl 55 (2011
oS Saalyd 3 o8 il B3l 3 03 Vg5 (3 9 o A5y 5 BCS b o8 catly Hllaml e gl ply S
(Kenyon et al., 2014) uib 5 i ol 39500 yine 43da5

S .0

039 3l s el (m3yd blgl g (al BI5l 50 o ie 53 ST JaSe o ol (Lt pialesl cl @l
oye (gl Bl 1> & pla e Sl oadilsie slooy (rizen @9d e eadgie slboy 653 3l 01jg 9 Wlig)
S b ol Gilefl ool @l eaed s 0,8 (Sl b sl 50 e 15, 5 85k s VL o
e g5 a4y Cumdg 005 a3l b g Canl JIS 3B s oS5 g Mg Jle  laiee (S 0yed Capmidy
Mbe GBIl b (slojol (39 yt g b dale lge JS e 0>

W oo Mo .F
Wilodges Cule)y ole yimgsy cpl Hlisl g plol o 1) (IMS] Jgol By g

Ol W g &5 jlio Y

lie g i 4t dmodly (5)913,5 ¢ Liulejl plovl 1630 w0 (g3

tlio 3l g adllas daodls (g)lel il g & jor clusle plosl (stimgly (sl Jolye 2 o)llas 3 JN5 Juiadllgy
Alie il g adlllao imgly gl Jole p )l (imggy (b 1L IS (G

2o 4155 A

Sl ol>
sl 01 ploxl 35 )3 jgr0 €S58 o gy o 3 Jle cules

53'0)..\53)&:5.\0
20,5 o 13,8 o S5 glasy 0 SIS isliS s (s dlawlgay D5 yeST SWL Sy

&b N

Alharthi, A., Coleman, D., Alhidary, I., Abdelrahman, M., Trevisi, E., & Loor, J. (2021). Maternal body condition
during late-pregnancy is associated with in utero development and neonatal growth of Holstein calves. Journal of
Animal Science and Biotechnology, 12, 1-11. https://doi.org/10.1186/s40104-021-00566-2



https://doi.org/10.1186/s40104-021-00566-2

VORr  ORad g o9)p0 318/ e 3)KMas p J3E O s k0 (b Curidy g LS (ro polic JoSo £47 4] oy 0

Ali, W. J. M. (2021). The Effect of Awassi Ewes Body Condition Scores on Milk Production, Composition and
Lambs Growth. Al-Qadisiyah Journal for Agriculture Sciences, 11(1).

Aliarabi, H., Fadayifar, A., Alimohamady, R., & Dezfoulian, A. H. (2019). The Effect of Maternal Supplementation
of Zinc, Selenium, and Cobalt as Slow-Release Ruminal Bolus in Late Pregnancy on Some Blood Metabolites
and Performance of Ewes and Their Lambs. Biol Trace Elem Res, 187(2), 403-410.
https://doi.org/10.1007/s12011-018-1409-8

Bach, A., Calsamiglia, S., & Stern, M. D. (2005). Nitrogen metabolism in the rumen. Journal of dairy science, 88,
E9-E21 .

Bell, A. W. (1995). Regulation of organic nutrient metabolism during transition from late pregnancy to early
lactation. J Anim Sci, 73(9), 2804-2819. https://doi.org/10.2527/1995.7392804x

Cannas, A. (2004). Feeding of lactating ewes. In Dairy sheep nutrition (pp. 79-108). CABI Publishing Wallingford
UK. https://doi.org/10.1079/9780851996813.0079

Cimen, M., & Topcu, H. (2013). Effect of body condition score on biochemical milk parameters having economic
importance in dairy goat during the first month of postpartum period. International Journal of Agriculture and
Biology 15(2), 395-397.

Delfino, N. C., de Aragdo Bulcdo, L. F., Alba, H. D. R., da Silva Oliveira, M. X., de Queiroz, F. P. S., de Carvalho,
G. G. P, Renno, F. P., & José Esler de Freitas, J. (2018). Influence of body condition score at calving on the
metabolic status and production performance of Murrah buffaloes (Bubalus bubalis) during the transition period.
Asian-Australasian journal of animal sciences, 31(11), 1756. https://doi.org/10.5713/ajas.17.0223

Erdogan, S., Karadas, F., Yilmaz, A., & Karaca, S. (2017) .The effect of organic selenium in feeding of ewes in late
pregnancy on selenium transfer to progeny. Revista Brasileira de Zootecnia, 46, 147-155.
https://doi.org/10.1590/S1806-92902017000200010

Everett-Hincks, J., & Cullen, N. (2009). Genetic parameters for ewe rearing performance. Journal of Animal Science,
87(9), 2753-2758. https://doi.org/10.2527/jas.2008-0858

Fthenakis, G., Arsenos, G., Brozos, C., Fragkou, I., Giadinis, N., Giannenas, I., Mavrogianni, V., Papadopoulos, E.,
& Valasi, 1. (2012). Health management of ewes during pregnancy. Animal reproduction science, 130(3-4), 198-
212. https://doi.org/10.1016/j.anireprosci.2012.01.016

Gelsinger, S., Pino, F., Jones, C., Gehman, A., & Heinrichs, A. (2016). Effects of a dietary organic mineral program
including mannan oligosaccharides for pregnant cattle and their calves on calf health and performance. The
Professional Animal Scientist, 32(2), 205-213. https://doi.org/10.15232/pas.2015-01475

Gibb, M., & Treacher, T. (1982). The effect of body condition and nutrition during late pregnancy on the performance of
grazing ewes during lactation. Animal Science, 34(2), 123-129. https://doi.org/10.1017/S0003356100000593

Hossamo, H., Owen, J., & Farid, M. (1986). Body condition score and production in fat tailed Awassi sheep under
range conditions.

Hostetler, C. E., Kincaid, R. L., & Mirando, M. A. (2003). The role of essential trace elements in embryonic and fetal
development in livestock. The Veterinary Journal, 166(2), 125-139. https://doi.org/10.1016/S1090-
0233(02)00310-6

Irina Peniche, G., Luis Sarmiento, F., & Ronald Santos, R. (2015). Estimation of milk production in hair ewes by two
methods of measurement. REVISTA MVZ CORDOBA, 20(2), 4629-4635.

Jacometo, C. B., Osorio, J. S., Socha, M., Corréa, M. N., Piccioli-Cappelli, F., Trevisi, E., & Loor, J. J. (2015).
Maternal consumption of organic trace minerals alters calf systemic and neutrophil mRNA and microRNA
indicators of inflammation and oxidative stress. Journal of dairy science, 98 (11), 7717-7729.
https://doi.org/10.3168/jds.2015-9359

Kenyon, P., Maloney, S., & Blache, D. (2014). Review of sheep body condition score in relation to production
characteristics. New Zealand Journal of Agricultural Research, 57(1), 38-64.
https://doi.org/10.1080/00288233.2013.857698

Khanal, P., & Nielsen, M. O. (2017). Impacts of prenatal nutrition on animal production and performance: A focus
on growth and metabolic and endocrine function in sheep. Journal of Animal Science and Biotechnology, 8, 1-14.
https://doi.org/10.1186/s40104-017-0205-1

Marques, R., Cooke, R., Rodrigues, M., Cappellozza, B., Mills, R., Larson, C., Moriel, P., & Bohnert, D. (2016).
Effects of organic or inorganic cobalt, copper, manganese, and zinc supplementation to late-gestating beef cows
on productive and physiological responses of the offspring. Journal of Animal Science, 94(3), 1215-1226.
https://doi.org/10.2527/jas.2015-0036

Mohammadi, V., Ghazanfari, S., Mohammadi-Sangcheshmeh, A., & Nazaran, M. (2015). Comparative effects of
zinc-nano complexes, zinc-sulphate and zinc-methionine on performance in broiler chickens. British poultry
science, 56(4), 486-493. https://doi.org/10.1080/00071668.2015.1064093

Molina, A., Gallego, L., Perez, J., & Bernabeu, R. (1991). Growth of Manchega lambs in relation to body condition
of dam, season of birth, type of birth and sex.

Norouzian, M., Malaki, M., & Khadem, A. (2014). Effects of the parenteral administration of cobalt, copper and iron in late
pregnancy on ewe hematology and lamb vigour. Iranian Journal of Applied Animal Science, 4(2), 285-289.



https://doi.org/10.1007/s12011-018-1409-8
https://doi.org/10.2527/1995.7392804x
https://doi.org/10.1079/9780851996813.0079
https://doi.org/10.5713/ajas.17.0223
https://doi.org/10.1590/S1806-92902017000200010
https://doi.org/10.2527/jas.2008-0858
https://doi.org/10.1016/j.anireprosci.2012.01.016
https://doi.org/10.15232/pas.2015-01475
https://doi.org/10.1017/S0003356100000593
https://doi.org/10.1016/S1090-0233(02)00310-6
https://doi.org/10.1016/S1090-0233(02)00310-6
https://doi.org/10.3168/jds.2015-9359
https://doi.org/10.3168/jds.2015-9359
https://doi.org/10.1080/00288233.2013.857698
https://doi.org/10.1186/s40104-017-0205-1
https://doi.org/10.2527/jas.2015-0036
https://doi.org/10.1080/00071668.2015.1064093

1F+F 090 0l (pidd 9 Comnens 0590 o 0l ldsi’ A

Oldham, C., Thompson, A., Ferguson, M., Gordon, D., Kearney, G., & Paganoni, B. (2011). The birthweight and
survival of Merino lambs can be predicted from the profile of liveweight change of their mothers during
pregnancy. Animal Production Science, 51(9), 776-783. https://doi.org/10.1071/AN10155

Oregui, L., Bravo, M., & Gabina, D. (2004). Relationships between body condition score and reproductive or
productive parameters in Latxa ewes. https://doi.org/10.1017/S1357729800016301

Pesantez-Pacheco, J. L., Heras-Molina, A., Torres-Rovira, L., Sanz-Fernandez, M. V., Garcia-Contreras, C.,
Vazquez-Gémez, M., Feyjoo, P., Céceres, E., Frias-Mateo, M., & Hernandez, F. (2019). Influence of maternal
factors (weight, body condition, parity, and pregnancy rank) on plasma metabolites of dairy ewes and their
lambs. Animals, 9(4), 122. https://doi.org/10.3390/ani9040122

Pomport, P., Warren, H., & Taylor-Pickard, J. (2021). Effect of total replacement of inorganic with organic sources
of key trace minerals on performance and health of high producing dairy cows. Journal of Applied Animal
Nutrition, 9(1), 23-30. https://doi.org/10.3920/JAAN2020.0018

Rajaei-Sharifabadi, H., Shokri, Z., Rohollahi, M., Yari, M., Fakharzadeh, S., Kalanaky, S., Nazaran, M. H., de la
Fuente Oliver, G., & Seradj, A. R. (2024). Effect of partial or complete replacement of dietary inorganic trace
minerals supplement with an advanced chelated source on nutrient digestibility in sheep .Animals, 14(22), 3182.
https://doi.org/10.3390/ani14223182

Roche, J. R. (2007). Milk production responses to pre-and postcalving dry matter intake in grazing dairy cows.
Livestock Science, 110(1-2), 12-24. https://doi.org/10.1016/j.livsci.2006.08.016

Russel, A. (1991). Body condition scoring of sheep. https://doi.org/10.1136/inpract.6.3.91

Sejian, V., Maurya, V., Nagvi, S., Kumar, D., & Joshi, A. (2010). Effect of induced body condition score differences
on physiological response, productive and reproductive performance of Malpura ewes kept in a hot, semi-arid
environment.  Journal of  Animal  Physiology and  Animal  Nutrition, 94(2), 154-161.
https://doi.org/10.1111/j.1439-0396.2008.00896.x

Seyfori, H., Ghasemi, H. A., Hajkhodadadi, 1., & Hafizi, M (2019). Effects of water supplementation of anorganic acid-
trace mineral complex on production and slaughter parameters, intestinal histomorphology, and macronutrient
digestibility in growing ostriches. Poultry science, 98(10), 4860-4867._https://doi.org/10.3382/ps/pez221

Yagoubi, Y., & Atti, N. (2020). Effects of the fat-tailed ewes' body condition scores at lambing on their metabolic profile
and offspring growth. Archives Animal Breeding, 63(1), 183-191. https://doi.org/10.5194/aab-63-183-2020

Yildirim, S., Cimen, M., Cetin, M., & Dilmac, M. (2009). The effect of live weight and age of dam on milk

biochemistry of machine milked cows. Australian Journal of Basic and Applied Sciences, 3(2), 477-479 .



https://doi.org/10.1071/AN10155
https://doi.org/10.1017/S1357729800016301
https://doi.org/10.3390/ani9040122
https://doi.org/10.3920/JAAN2020.0018
https://doi.org/10.3390/ani14223182
https://doi.org/10.1016/j.livsci.2006.08.016
https://doi.org/10.1136/inpract.6.3.91
https://doi.org/10.1111/j.1439-0396.2008.00896.x
https://doi.org/10.3382/ps/pez221
https://doi.org/10.5194/aab-63-183-2020

