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Introduction: Moghani sheep, one of the dominant meat breeds among Iranian sheep, is known
for its good body size, resistance to changes in weather conditions, and capacity to produce
heavy-weight lambs. The Romanov breed is known worldwide for its early sexual maturity, long
breeding season, and high productivity. Among high-yielding breeds, the Romanov breed
achieves higher twinning and fertility, higher weight of ewes, optimal shelf life of lambs, and
heavier final weight of lambs. During past years, increasing productivity of Iranian native sheep
breeds, including the Moghani breed, has been implemented through cross-breeding with high-
yielding foreign breeds such as the Romanov breed to improve growth and twining rates and
reduce size of the fat-tail. Crossbreeding is a way to improve poor production and reproductive
characteristics of livestock. Due to the lack of information regarding the fattening performance
and carcass characteristics of the Romanov-Moghani crossbreeds, the aim of this study was to
investigate the fattening performance carcass characteristics, blood parameters, feed intake and
digestibility of Moghani and Romanov-Moghani crossbreed fattening lambs under diets with
different energy levels.

Materials and methods: This research was conducted using 24 male lambs (10 Moghani lambs
and 10 Romanov-Moghani cross-bred lambs) as a factorial design with 4 experimental groups
and 6 replications (lambs) in each group. The duration of the experiment was 75 days. The
experimental groups in this research include: 1) Moghani lambs fed low energy diet, 2) Moghani
lambs fed high energy diet, 3) Romanov-Moghani lambs fed low energy diet, 4) Romanov-
Moghani lambs fed high energy diet. A rumen-protected energy powder (Energizer RP-10,
IFFCO, Johor, Malaysia) was used to increase the energy level in high-energy diets. Fattening
performance was measured by weighing the lambs every two weeks. At the end of the
experiment, all the lambs were slaughtered and the carcass characteristics, including hot carcass
percentage, cold carcass percentage, tail percentage, and back fat thickness were measured. After
24 hours of storage in 4°C, back-fat thickness between the 14th and 13th vertebras were
measured with a digital caliper. Blood samples were drawn from the jugular vein of all lambs 3
hours after feed consumption, and the samples were immediately centrifuged at 3500 rpm for 15
minutes then the plasma samples were frozen at -20 °C till analysis day determining
concentrations of blood parameters including glucose, blood urea nitrogen, cholesterol,
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triglyceride, total protein, albumin, and globulin were determined using commercial kits and
spectrophotometer. All the data were analyzed in the form of a completely random design and
factorial experiment using the GLM method for statistical analysis.

Results and Discussion: The results showed that Moghani lambs had significantly more tail
percentage and lower tailless carcass percentage than Romanov-Moghani mixed lambs. Feeding a
diet with a higher level of energy by feeding protected rumen fat decreased the percentage of the
tail and increased the percentage of the carcass without the tail. Moghani lambs fed with high-
energy diet had the highest back fat thickness compared to all groups. On the other hand, the
average daily weight gain was only influenced by the energy level of the diet. Based on the
results, Romanov-Moghani crossbred lambs had a higher weight gain than Moghani lambs, and
feeding fat supplement improved livestock performance. Due to the fact that no significant
difference was observed in the feed consumption of lambs due to fat supplement feeding,
therefore, the better fattening performance of lambs in the groups fed with fat supplement can be
attributed to the increase in energy intake in these animals as well as the higher efficiency of the
metabolic energy conversion of fats compared to carbohydrates (McDonald et al., 2012). Based
on the obtained results, Romanov-Moghani cross-bred lambs had a higher weight gain than pure
lambs, and also fat supplement feeding improved the performance of livestock. Therefore,
crossbreeding fat-tailed Moghani breed with a tailless breed such as Romanov can be considered
as an efficient method to reduce carcass tail percentage and improve carcass yield. On the other
hand, providing energy in the form of fat may also result in a relative decrease in the tail
percentage.

Conclusion: In general, the results of this experiment indicated that crossbreeding fat-tailed
Moghani breed with a tailless breed like Romanov can be considered as an efficient method to
reduce tail percentage and improve carcass yield. On the other hand, providing energy in the form
of fat may also lead to a relative decrease in tail percentage.

Keywords: Crossbreed Romanov Moghani, fattening lambs, fattening performance, Moghani
breed.



b‘).' LS)‘?)?; ‘st.fbb).g ‘sm :‘9.9 Al Cubld 9 FP {LLE W ‘)5 Y ulf,.og.m:- cD)SJ.o.C

&5 Aides oba L (o Cod Slie —iilog il 9 (Slko

Y63 533 ;3L ¢ ¥ SIS Al 15 9m0 31558 ¢ T 193 e Jloa ¢ T Hloky (g e N LS Lo

Al eyl o lod )l Baoe oKl pls 43335 sl paoliad IS as gl isls —
Oyl eyl Basee oKuisly ¢ pold pale 09,8 sbiwl =¥

Ol ewdyl  pls aiis ws)l ol IS ass gol yils =Y
(abdibenemar@uma.ac.ir :Jgzus ot )
Doi:10.22067/ijasr.2023.82729.1150

oS

9 S baotin 3 @l Chuogad w3 Sles p 55l alidie golaw ST gw)p il adlllas I San
L silon ox ooy VE olass s ol 3 g (Sliemciilog, wisal 5 Jlio Sl (slaeyy (siio dlgo win ol
VO Sdo by S5 5 5 09,5 ¥ L Lokt MlS 2o I, (YV) ysiS Ltaloj] (o s Yo £D g pSileo
05 oy (Vo 55! o oy b oadaydis lis ol slooyy (V ol (ctuloj] (gloog)S 0 o3lisl g,
op (F eomb 65l o o b odbandss lie —ciilog) aisal (slaoys (¥ Yl (6531 o o b oadrdis Jlie
oil38l She by 0)90 S 0 aS ob szl cide YU (65 p) maw oy b sddain ke —aileg, sl
sl (laoy o (gyoboty 1) )15 0y (53] w5 sl ele U oo ol has caps g Wi, 0
Sosie ygbar Slre glaoy il Sl (glooy 4 o (e liy) Gjs GRIB 9 hdd cupe Shemiile,
) ookl il Sl laileg, aisuel (clmoy 4 Cams (6508 Add gk ABY Joyd gy ABd Aoy
aisuel (claoy by ial3al 1y ads gh 4dY doyd g LialS |y 48> o yd oy ) (65 SV zokaw) oscdabloe
5l oy 358l 1y SIS olizm oVl (55 e 5 iy Mo Jole i o e JuSa b o
asel alloe oyl @l ol b oml o Sl pias CllE g VL gl clale Slieciile,
asY 45> oy ials g 5,Slee i3l clp w8 Kaly G lgieds Wl o iilog, o135 b Slie Hbasy a3 oS
295 493 1y s SIS g Canl (San 55 o J) (S5 b (ol 518l 48Y 023l 39t g

)‘9),; D)SJ.Q.C ‘d)‘ﬁ)‘i (_gl.ﬁo).g cL;?LiA—g..é.;Lo9) WT : (5.\:\35 LSLA Dj‘J



Cunl 0y 2loyp (S5 Jol olo diz )3 (3 ) 0l
Sy 9 S e ol SOy Jl el 0 s
sl obasy olf cpl bl o gy (slogrd bgcuwd
g )b bgcuws cunl (Mas g mane 5 Blo iy
My sy oy it Fli 186 s 90 b 5 polio
Ll o sl jls ailgn sl g 03 sl

.(Khaldari, 2007)
Jol 29 gl iy g eadalis Bl iileg) %
g plin iileg) 02 el 0392 dmg) y9ulS 4 by po
Wb oy (S Sy 4 Cs pudy g Conl ol
e log) P rnl Gl 09 Vb e
Pk Sl g S o
2 el doyd YO-YVe ileyy terdss
etal, ) ub o Hil8l do ) Yeo=V0e cunlio byl yis
Shrestha et ) l,Kea 4 Ly .(Stanford 1998
@by sl e > &S S 5058 (al., 2008
A Gjg YL ol 5 2l sBes 4 aileg) Sl
oS Gbb bjg g oy osllas ()5l da i
alwgdy VAFY s 50 )b petwss Wb o Cowd ooy
& irgiy Slaal gl o INRA lidos 59 5
@l el claojon s 4 b 3)ly awdl)s

Al 2l ol lawse  alusga

dodio

o alisre dlp yu sl jo 5l edlatwl ¢ goladl
ol sy 55 el (slaaely ) odes jgbody g 2L
obuS g ol Gua S o edlatel elaie
I ol (oolaidl dgw .l S Wby 5ySles i3l
5 ol baye gl Y (gy9,k g Ceodl b lithunsS
ol el ey Clao (b pbedly Ll
I oper 4 98 b Hlws (Suf SOy
ookl 033L (gl b odjl oS eg sladlp B
AL Josliy b sladlps (b5 ey 3 b S e
.(Momani Shake et al., 2002) 15" 4y

IS ool ossles B0 dgas sl b Jlie LS
Libee Ol s e A 256 glaoli
byl Ol blae )0 Cuoglie ¢y o1l Llodjl &S
O slooy Mg cdl g gles 5 O
Hossein-Zadeh and Ardalan, ) cul sadbaslis
ol jd Glee cuss dlE cpl byem Jee (2010
plie alhe b @ olp ol o cwl )l
3135 cpl 5 ol oaBodly el adl5 plo b yieS

ol ol e cuds “j NS 5 M wlelas)



oA (i mili )b ol e IE Glgiea,
ilogy (slapypul b glaigojl sloals (B 5> Slie

ol ol 3] Jlo s o 5
g 1y ilagy 315 b 58wl )b Cilaal
sy eadys plsl) e 5 2lislie> Ll
Ay ey il g a4y Blo > b g JielS e
@l lon 0)93 > Gilon sbrop )5 S5 Loy
sl 9ol W) Mg @y 13y 4 YL &)
Slooy 3 &35 ate J Jse 3Pl ol
&3> 455 .(Manso et al., 1998) 5,5 sxlizul b
Slon oy 435 1) oy JoSo 5l osliul o8
Sotwl dbml 3 b oz B pae wled s Wi
WS 5 oy shinylans > (subl JSiio Sy oS
S8 & a>g5 L 13 (Owens et al., 1998) sil .
Y Cluogas ¢ oy 2,Slas jogas 3 SleMb
Pl gy Sl Bun (Slhemdiiley; aeel sl
el g e glon sleoy Yo 3Sles )y
Sipl s gohw b oy cod Slemdiile,

D92 (S (2 JeSe jl okl L

o995 9 Slge

ol 31 1> wthuosS sladlis plas oo 0 1) £ Yl
olp BW 5l g o0 alld ol SO ailegy 0,8 255
90390 wydg5 «dd oy D5yl .l bdel D> g
55 ) bsh Cluogas 35 (Sale ¥ o > o laoy
o Joddgs Jad o sl (6y9)k im0 (LS
YL gly opayaxie gpb palad (Vb
(Slow (5955 9 018gio ojb glaoy 5l ol (ples
o S Sh il osdlgie o5l slroy VLl

(Talebi et al., 2017) cul cailog, 135 5,b
S olPl b awss gbdl (bop
sl Gyl 3l Slie o1 dlanj) 58T pogy o MidsS
hal Gilog) ol aile (2)5 odjln bdlp b 65
Sode slp & cwl Ll o Faseel 0ed
o plxl el (lieddgs 5 g ns Cliogas
bl el jbasy sladlp o iy id 4 ST 5,8
Sl ool bl 5 BB 5 3Dy 3 ol Ay
P A gall 4 blo s 4 Js o) Cueal
L ilegy o5 (o Sael Ludl (oMol claaslyy
o 5 S ) 58 b S slodly
99> 5 AD) Cap g S > M g Slo)S
S ol dsdiee plsl s ojlul s 5
& Sygpe Bavral 3 Slee | 38> byl & ol

Slae AP 3529 4 d2gi b Jos)l bl )3 sy oo i



e joy gwe <9y Shgs odiladl 5 eddcld 4ilj)
o 3 036 Slysd g 9 L )55 5 Srglana
Sfdes (poyp polaleds imen e diSy) 1A
ORIl g ord pig L wdn 93 oy olgy
e 2BE B cupe b anle &ilie) (g
$ligy iy oRIPl 2 op pp (Bpas Sl bugie
Aol s 4 ]

yS0ilul abawlgt; Slyss (clio dlge pin Cubls
SSbg ool 09 U9y Bib Al 3 Jsloeel S
o (Vankeulan and Young, 1977) cé 5 plxl
3 oliel b godlo diged Jlgto o) B e 4y jglaie
L Ay ph Culy 4 & ogae laduS
5 0ad byl 15005 b ladiged o 45 (6ylae
A odlawl LT caps wiges S

lord G5 S Cae ggdde g S| sladiges
AOAC, ) plb yuuSk el (o2 @l (uign Jolid
Van soest ) s sdigd )0 Jolel LI 4 (2000

o)) @y adY doyd p)S AdY Aoy ol asY

Cooloeis b (6505l oS oy Cuwlbus 5 did

b (e cilogy aseal 0y ol VY g Slio 0y Ll

(YY) JopsS6 (talosl pgoty Y00 s (ke
olisl )),S5 5 g 09,8 F L Laslas MlS )b B

Dg joy VO e 4y (hlell plojie Jobo 035

b oadayiss i slaoy (V il oislefl (slaog,S

boy (¥ Vb 5l daw gl oy b oadayds
Sipl s gl oy b ondads Sle —iiile)
oz b oddads Sl —ilogy (slaoy (P ol
oIl jghateds (V Joan) 239 Vb (655l daw (59l
@ Pn ) il leope (5l aw
Energizer RP-10, IFFCO, ) ol sadcdadlxe
odlatwld 90 (slooy .G oslaww! (JOhOr, Malaysia
298 Sognel AW gl <85 1 Ghaggy cnl
oliwl 53 Jods pliw e @lgs 1 )olS o 5> Bl
A5 g Faseal gyl lpl Joe o5 1b ang o))
Al Jo)l gl gjpalas Slea plejle Sk
P Solue Comd 4 9y 50 )b 9 (aule] (slaoy>

25,8 6 moy Ll 315 5 A clel
Mo «5)lp srop Shed Bpae Glie s Cax
Ok S S il psba op p (Bpae Sy



el (IS g o ymmendS (5 < JgytadS (BUN)
UNIco ) yiogibg xSl olSiwd 3l odlawl b ydsslS 4
A5 o (UV-2000, Japan
dooals S (g glaen 5 4dgl Slusloeo plodl 5l g
3-8l 5 oalizl b moaly (g lel Juloigan i caae
Mol S 7, b o Js )5 (SAS, 2003) SAS (¢l
3o GLM g L YXY )55 alef] 5 ol
10 pbool g5 gybol (V) dlady 5 oo
Y=u+Gi+Fj+GFij+ei ()
ps> 1556 (G) gy S1 Jgl )56 Juo ol o o
e S ol b (F) Gl e Bl gl
€ 5 (GF) (55l o 5 3l lio 5 cordbicladlone

391 pnlol ozl

P pyS ey y3)5 L8 celo V5l o8 02
ondsS bawgi 0L <8y L VY o500 Cuound jd allBd puo

W) d').;o)'bd‘ L;L..yua
Y ohleil £ gy 0 G et |8 e Cae
25 Sl jl o oieg (23S])0 I cele
O sl oS el jslaiedy 4D plosl 65 0n
15 oozl EDTA 4 auicl g8 a00s slacsSs gy
99 b lawdl 2l 5l e alolidly (5 (slosises
pll 51 AS Sea yil 4d8 VO Gde 4 N0 -
D TV NS NP X V) KSR PNV Y PR PV <] W
5 ool b s 5 6005 50T o b wgmendas
1 clale (Gls o9oil Lol <8 ) 6yl slacs

o> leogl pisre S5 Jeld Gt (sladd



(SKis o3l jd lo ) (i (glmo e oaimd oS3 dlge =Y Jgia
Table 1- Dietary ingredients (percentage in dry matter)

High Low High Low
energy energy energy energy
Feed ingredients diet diet Chemical composition diet diet
%(Dry % (Dry %Dry % (Dry
matter) matter) matter) matter)
sy (pS5S 1 SJB) o gilio 535
50 50.0 h 2.60 2.45
Alfalfa Metabolizable energy
9> (M ool )'l ‘54@)3) Sid odlo
36 36.0 90.7 90.8
Barley Dry matter (%DM)
pAS ogaes (Sis ol | g0 o) & (59
3.25 6.5 . 14.3 14.4
Wheat bran Crude protein (%DM)
by dlos (S8 ole 5l (a0 p3) gl oygs > Jglonels SUJI
7 6.25 15.7 15.8
Soybean meal ADF (%DM)
Sos (Sais 00lo 3l ghuo ) (5 odiygd jd Jelorels LI
0.25 0.25 29.4 29.5
Salt NDF (%DM)
2 (Siss 00l 3l (g0 ) (5 55] 0ylae
2.5 - 4.8 2.2
Fat EE (%DM)
Fne g el g bglsee ..
Suis oole )
Mineral &Vitamin 0.5 0.5 (Calciu;n )(C‘;:[;;\/I)))M 0.8 0.8
premix
oS e 0.5 05 (S obileen) 0.4 0.4

Sodium bicarbonate

Phosphor (%DM)

oeelS s Gne (gl JoSa tpS5hS )3 Mallip dolg Ve e D3 pelizg 55k 5 o5 ke Voo (B cebiyg ep)S5kS > (Al 3oty e A Gl by JoSe
Pyl oS e Ve CIS tp S o Yov e e oS i o pl ip S e e ve (9 10,5 o B0+ -+ s e S oo e n e e 1S e e e jd (oS e VRO ¢

Sk oo plaSlnl ip S o )
(version 1.0.21 ) CNCPS. Jljéle 5 Lawgs o 355 polie

Vitamin Supplement: Vitamin A, 500,000 1U/ kg; Vitamin E, 100 mg/ kg; Vitamin D3 100,000 1U/ kg; Mineral Supplements:
Calcium 195,000 mg; Phosphorus 90,000 mg; Magnesium 90,000 mg: Sodium 55000 mg « Zinc 3000 mg Iron 300 mg, ¢

Manganese 2000 mg : Cobalt 100 mg ¢ Selenium 1 mg ¢ Antioxidant 400 mg.
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Table 2- Fattening performance, dry matter intake and feed conversion ratio of Moghani and Romanov-Moghani
crosshred lambs under diets with different energy levels

Items olojl gl jlos oy imo )
Experimental treatments SEM P-value
1 2 3 4 G F |
(pS5kS) o i
Body weight (kg)
oz o O 33.0 30.6 2872 3078 1.361 ns ns ns
Initial weight
Jox e Os 44.18 43.68 41.61 44.64 1.988 ns ns ns
Final weight
(590 2 £)5) aligy g el
Daily weight gain (g/d)
f é’a ‘;‘\ 0.155 0189 0198 0217 0015 * ns ns
SS9y 5y
A 222 1 224 .01 %
30-60 d 0.188 0 0.196 0 0.016 ns ns
539 5=)
A71 0.205 0.197 0.222 0.110 * * ns
1-60d 0
(591 2 pSSS) (Bpas Sid o3le
Dry matter intake (kg/day)
f é’é :j““' 1.463 1.346 1.340 1.383 0.051 ns ns ns
ST AR
1. 1.44 1.4 1.4 .07
30-60d 505 9 50 58 0.076 ns ns ns
539 5=)
1.484 1.397 1.395 1.420 0.045 ns ns ns
1-60d
e b cops
Feed conversion ratio
S VY.
10.480 12.202 7.289 6.421 0.562 *k ns ns
1-30d
S Ve~
534 7. 7.4 .61 .
30-60 d 8.53 955 95 6.610 0.639 ns ns ns
i VFe
8.721 7.224 7.167 6.465 0.310 *k fakad ns
1-60d
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a.b: English letters in each line indicate a significant difference between the means at the probability level (P<0.05).
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

1) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
G) Effect of genotype, F) Effect of diet energy content, 1) Interaction effect
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Table 3- Carcass characteristics of Moghani and Romanov-Moghani crossbred lambs under diets with different
energy levels

Items eiolojl glalos S sme il I
Experimental treatments SEM P value
1 2 3 4 G F |
T aoy

P A8Y oy 4827 4748 4711 4734 0.944 ns ns ns
Hot carcass (%)
3y ASY dopd

49.40 49.05 47.83 47.18 1.023 ns ns ns
Cold carcass (%)
2 opk Y 2o 3963  41.99 4456 4587  0.728 *x * ns
Carcass without tail (%)
ERANWS

18.78 13.82 5.38 3.12 0.510 Fx el *
Tail (%)
7S s el 4,59 5.70 4,72 4.28 0.316 ns ns *

Back fat thickness (mm)

ol (PLeL40) Jlois) g > b 5uSilen 3 B sine gl 01 s o o 53 el By > P2
sl 20yd Vo] s )5 Iy gixe st ¢ 0o )d O Jlais | e )3 5 pme i > xe e NS
(F ol (5l o (ol oy b oy a5 diseal (slmo s (VYU (651 prbaw (ol opun b oy dss Slio sboo s (¥ eyl (65,5] pdaw (g9l 0y b oy iss Slie (glooy (¥
YU 65l o (ol oy b oy a5 dieal sl
oy 551 3 iy Jlite Bl (15 oy 5550 31 (F sy #1(G
a.b: English letters in each line indicate a significant difference between the means at the probability level (P<0.05).
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

2) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
G) Effect of genotype, F) Effect of diet energy content, 1) Interaction effect
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Table 4- Blood parameters of Moghani and Romanov-Moghani crossbred lambs under diets with different energy

levels
Items inlel slalos ol pixo i)
Experimental treatments SEM P value
1 2 3 4 G F |
I () 22 05 ) 8447 7565 8070  87.65 2.465 nsons
Glucose (mg/dL)
o sl Gl (W w2 pfde)  ag61 3315 3589 34.80 1.301 «ns o ons
Blood urea nitrogen (mg/dL)
Jopuds (32 (g 53 )5 o)
47.10 47.20 41.20 50.80 2.316 - *
Cholesterol (mg/dL) ns
OdslS (52 (w3 0 p5)
1. 1. 1.2 1. 24
Globulin (g/dL) 63 68 8 98 0.240 ns ns ns
SoprelS 635 (5 03 0 P25 ke)
i . 69.89 83.21 70.68 72.36 2.390 A bl *
Triglycerides (mg/dL)
55 oo (5 o 2 0 3)
. 551 5.47 5.44 6.07 0.162 *
Total protein ( g/dL) ns ns
o9 (3 o2 2 5] 388 378 416 429 0.163 * s ons

Albumin (g/dL)

sl (P /+0) Jlosl o 53 b ySiln (s I stne gl oind Ui jhaw j 33 ol 3y o O
ol doyd N Jlais] s 53 Iy gixe st ¢ Ao )d O Jlain] i )3 5 gixe > gme e NS
(F comly 65,1 daw sl 0 b osdbydss sl slaoys (VYL (6531 o (59l 02 b o35 Slie slooy (¥ omly (55 clams (g9l o b 005035 lio (slaoys (¥
YU 655 o (sol> oy b oy iss aseual (slaoys
o &35 3 i e 3l (g 02 5550 31 (F o 95 31 (G
ab: English letters in each line indicate a significant difference between the means at the probability level (P<0.05).
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

3) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
G) Effect of genotype, F) Effect of diet energy content, 1) Interaction effect
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Table 5- Nutrients digestibility of diets fed to Moghani and Romanov-Moghani cross-bred lambs under diets with
different energy levels

Items eiolojl glalos ol pixo iyl
Experimental treatments SEM P value
1 2 3 4 G F |
Sz oda (1) 62.28 61.89 60.41 61.44 2.221 ns ns ns
Dry matter (%)
T oslo (%
ool f/) 65.34 64.77 63.72 64.63 2.272 ns ns ns
Organic matter (%)
Pl 2 (4)
77.62 78.21 76.00 85.50 2.720 ns ns ns
Ether extract (%)
P& s (%)
. 65.27 63.39 64.66 63.00 2.551 ns ns ns
Crude protein (%)
S 0dize > Joleels LI (7)
43.01 47.55 42.46 43.69 2.331 ns ns ns
NDF (%)

sl 8o )d Ve s j3 I3 pire st o )0 B Jlain] e j3 ) pxe ()3 Gxeyee NS
oy (F el (6551 caw sol> 0 b ondedss sl slmoyy (VY (6531 aw (5ol e b odddss Slio slooy (¥ oml (555 cdhaw (59l 0 b 023435 Jlie (slaoys (F
Yi d))’l c]a.“) d9l> oy by oy dss w\
op 63 2 iy Hise S (15 op 30 A (F i 31(G
a.b: English letters in each line indicate a significant difference between the means at the probability level (P<0.05).
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

4) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level

G) Effect of genotype, F) Effect of diet energy content, 1) Interaction effect.

NDF: Neutral detergent fiber
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