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Introduction: When forage amount and height decrease in the pastures,forage grazing becomes
difficult for sheep. Moreever, sheeps donot like to graze dead forages and avoid grazing them unless
they be forced for supplying their reqired nutrients. In this conditions, the amount of dietary
metabolizable energy decreases and it will be a limiting factor for sheep growth and production.
Conventional sheep grazing programs does not provide enough and sustainable nutrients to achieve
optimal growth and most of grazing animals experience malnutrition periods and lack of supplying
the required nutrients and thereafter they will start to reduce production and growth rate. A pasture-
based lamb rearing system can provide better growth rates when the animals were supplemented
with concentrate feeds to compensate the pature deficiencies. Supplementation of concentrate feeds
in addition to free grazing in pastures has significantly improved sheep production and increased
growth performance in lambs. Identifying the genetic potential of Iranian sheep ecotypes and
creating appropriate mixtures in integrated rearing systems (combining pasture grazing and
concentrate feeds) can lead to higher efficiency. Therefore, the aim of the present study was to
investigate the effect of different levels of concentrate on the growth performance of weaned
Moghani and Romanov-Moghani crossbreed lambs under grazing conditions.

Material and Methods: This study was conducted using 32 weaned Moghani and Romanov-
Moghani cross-bred lambs with an average weight of 24+7 kg in a completely randomized design
with 4 treatments as a 2x2 factorial experiment. The experiment was conducted in two stages over
8 months. The first stage was carried out for 3 months (feeding period) and the experimental
treatments included 1) Moghani lambs without concentrate supplement feeding, 2) Moghani lambs
fed with 250 grams per day of concentrate supplement per lamb, 3) Romanov-Moghani cross-breed
lambs without concentrate supplement feeding and 4) Romanov-Moghani cross-breed lambs fed
with 250 grams per day of concentrate supplement per lamb. The second stage was carried out for
5 months and all experimental groups were deprived of receiving concentrate supplement (non-
feeding period). Lambs were weighed every two weeks and monthly for up to 3 months after the
end of the feeding period to determine weight gain and biometric parameters. A 25%25 cm wooden
plots were used to measure pasture phytomass production. Plants in the plots were cut from about
one centimeter above the ground and collected in a bag. After air drying in the shadow, they were
used to analyze and identify the type of plant species.. To determine diet digestibility, a fecal
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collection bag was used that was tied to the animal's rump for 2 consecutive days and done for two
occasions (days 45 and 90 of rearing). Blood samles were taken from the jugular vein after the
lambs returned from the pasture and 3 hours after hand-feeding the concentrate suplement, and
analyzed for blood metabolites including glucose, urea, total protein, albumin, cholesterol, and
triglycerides by using commercial Kkits.

Results and discussion: The results of the present study showed that feeding concentrate
supplement improved the growth status of lambs compared to the group without concentrate
supplement, which had a significant effect in the first month, the third month and the entire of
feeding period, but genotype had no effect on growth performance. The effect of adding concentrate
supplement to the diet of lambs grazing on pasture was also effective during the period without
feeding, so that the effect of feeding had a significant effect on the growth of lambs in all months
without feeding. In addition, the effect of genotype had a significant effect in the fourth, fifth,
seventh months and for the entire of the without feeding period. Concentrate supplement feeding
increased significantly the concentration of blood urea and glucose. However, it had no significant
effect on the concentrations of blood total protein, triglyceride and cholesterol. The genotype factor
had a significant effect on urea concentration. Among the different biometric traits, the animal
height showed a significant increase by the effect of feeding concentrate supplement and the
interaction effect of genotype by feeding. Chest circumference was affected by the interaction effect
of genotype on feeding. Supplemental feeding of concentrate had a significant effect on body
length, chest circumference, height and pin width during the period without feeding.

Conclusion: Based on the results obtained, daily feeding of 250 grams of concentrate
supplement is recommended when raising lambs in pasture grazing conditions. In addition, based
on the results obtained, lambs of Moghani breed performed better than Moghani-Romanov cross-
bred lambs under pasture rearing systems.

Keywords: Blood parameters, Growth performance, Moghani lambs, Romanov-Moghani
crosses, Pasture grazing.
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Table 1- Feed ingredients of concentrated supplements (% DM)

- 61.00
Barley
L dlloeiS 12.00

Soybean meal

I 5.00
Corn
A5 oguw 19.00
Wheat bran
Sl 0.50
Salt
e JoSo 0.50
mineral supplement
aioliyy JoSo 0.50
vitamin supplement
Slid S (63 1.50

Dicalcium phosphate
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Table 2-The gross energy and chemical composition of concentrate supplement and pasture forage
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Parameter concentrate supplement Composition of pasture Composition of pasture
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Gross Energy (Mcal/kg)
(M)‘)) Sis oolo 9700 9310 9790
Dry matter (%DM)
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Crude protein (%DM) '
(vop) P 22 2 60 1.90 1.95
Ether extract (%DM) '
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NDF (%DM) ’
el 0izgs > Jgorols
(209 9.10 34.98 38.32
ADF (%DM)
Ash (%DM) '
Calcium (% DM)

Phosphorus (% DM)
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Table 3- The composition of plant species in the pasture 1 and 2
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Plant species
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Pasture number 1

P91955 (99292 33.00
Bromus tecturum

poin,S 455 5 bogle glS pg il 20.00
Taeniantherum caput-medusa subsp.crinitum

eI y9 yg,ST 16.00
Agropyron elongatum

29520 LygusSilo 7.00
Sanguisorba minor

possls S9x pomssle 4.00
Marrubium parviflorum

M 20.00
Others
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Pasture number 2

S5k bygug Sl 32.00
Sanguisorba minor

T awlg 465 pollusly 19.00

Paspalum sp.poacea
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Table 4- Effect of experimental treatments on performance traits during the concentrate supplement offering period
g
Genotype 0 slus” JoSa i)l 51 Sl
93 Sl concentrate Sources of variations
e Genotype effect e supplement oSl -
Lo Lo |
o o offering effect s i
sl sl » P -value
Ay
e e e s b SEM JoSo iyl )3 g
i o yiluss’ sy 31
Moghani e SEM  Moghani «s.l SEM  With s JoSo 4] 5 o ysluS’
el Cross Og g concentrate G roctx
Crossbreed breed without Ge;l;)t . supplement enotype effect
P offering effect concentrate .
supplement offering
Greghs Yer e,
(352 £55)
Concentrate
intake
(gram per day)
olo gl 3 (js Sl
. (p755) .21 142  -074 067 042 -0.34 -0.03 047 -142 1.05 0.38 0.576 0.001 0.064
Weight change in
the first month
(kg)
009 3 (jy Syt
g ole
.(P;sl"s) . -1.2  -0.16 007 004 0.66 -0.68 0.05 049  -0.56 -0.06 0.42 0.215 0.396 0.368
Weight change in
the second
month (kg)
Creoge 33 059 Sl
5 ole
.(9;91,,5) . -1.2 -028 -122 137 0.76 -0.74 0.08 0.56 -1.21 0.55 0.46 0.228 0.012 0.215
Weight change in
the third month
(kg)
Oy Sl IS
(pS5kS) 45 097 -1.81 1.9 0.71 -1.77 0.04 083 -3.16 1.43 0.68 0.074 0.001 0.374
Total weight
change (kg)
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Table 5- The effect of experimental treatments on performance traits after the concentrate supplement offering period

o iladS oo ol I Sl e

g
Genotype 93 Sl concentrate Slee Sources of variations
oSke  Genotype effect  oXke supplement s S e s
slbs s offering effect P -value
e Jlaxo Sle o s L ¥ JoSe iyl 1 JoSo @) 3 s Sl
Moghani el SEM  Moghani N SEM  With sy OEM S 27
& X £ Cross ol i concentrate Genotype effect X
Crossbreed breed without Genotype supplement concentrate
offering effect  supplement offering
L;‘?)AAA a)&)w . You . Yo.
(390 22 £55)
Concentrate
intake
(gram per day)
2 039 Sy
ol (e)le
(p)59k5) 24 0.7 0.39 0.06 0.4 1.55 0.23 0.19 1.4 0.38 0.24 0.001 0.006 0.058
Weight change
in the fourth
month (kg)
2 039 Sy
(p,558) oo i , . . .
Weight in the -0.26°  0.57*  -1.06¢ 0.60 0.18 1.15 -0.23  0.14  -0.66 0.58 0.12 0.024 0.001 0.015
fifth month
(kg)
2 O3y s
(4 5545 olo (omis
Weight change -0.24 0.8 -0.41  0.38 0.12 0.28 -0.02  0.13  -0.32 0.59 0.11 0.063 0.001 0.41
in the sixth
month (kg)
2 0js Sy
(p595) ol i
Weight change -0.5 092 -0.65 -023 0.18 0.21 -0.46  0.01  -0.59 0.34 0.06 0.013 0.001 0.068

in the seventh
month (kg)



2 O3y s
ol (ypoiicin
(p55LS) 0.8 072 -037 0.11
Weight change
in the eighth
month (kg)
0y Syt JS
(p55LS) 0.6 3.7 -2.13 091
Total weight
change (kg)

0.29

0.66

-0.04

2.15

-0.13

-0.61

0.18  -0.58 0.41 0.19 0.733 0.001 0.052

0.3 0.77 23 0.4 0.001 0.001 0.959

551 (gl me ST paly (P<o/00) Jlan] adaws )3 wiloaibosls (L opiY gl Cigys b a8 Cidy yo 40 930 dlae]

The numbers in each row, which are shown with different Latin letters, are significantly different at the probability level (P<0.05).
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Wang e al.,) ¢V dolse g, 3l odelcuwnts ol 4 o5 b .ol oaisedly| & Jodn 1 T osle puses cubld zols
(P>+/+0) w5 osmline iolojl clajlos o ) (gyld sme WS g (Peripolli e al., 2011) Y dsles o (2009
By D oygp o oy (g9, p gk > (Santra ef al., 2002) o) Ken g ke (ol adllas guls M
o 8Ly elo s’ JoSo et (1j p S oS o sl 4 p)S Y Y A0 A oS Dygllox ulsl slaazseol o g llo
1390 1y I odle paans cubls (glo luiS JoSo pdaws yiol33l 45 055,57 5,155 wis S
S5 Sl

g5 oialojl slajlos (o 53 JgyiadS g JS g byl (g 5 Clale Cnl 00 BV Jgao 53 oS jglailon
Blie 51 g (loylucsS” JoSo adl)) (Jlo oyl b 628,55 51,38 Cuigiy il cod yos 5598 (P>0/+0) cusly (sl gino
loyilusS JoSo &1l 5 sy Jolize 51 wlul o g (P<o/+0) 392 13831 o o (cloyilusS JoSo a5l)) 13 iy
oo bty Baog)S ol 4 S |y (g3 S5 clale it loyiludS” JoSo p)5 YO+ b oaden s (Slae 095
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sladsbe cusl Slo sl el (SeTglon jiw lojme 5 5551 mudplio lp (ogee CE g Sy SIS
e Sl sload & SIpbl o 28Ty 5 (ATP) Sl 55 0ol gilipns] o 5 laast g ol Sl
Cgume (IS g 4335 53 S5 Lol (n Fake 45 390 oS )3 Sgmgn el 6 VL plie g el
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Table 6- The effect of experimental treatments on the organic matter digestibility (%)

) 0,5l JoSo @il 3l ulwém .
Genotype w53 concentrate ke Sources of variations
oSke  Genotype effect  oxbe supplement s 63 ime s
clbs clbs offering effect L P -value
Sl I Sle N o L g JoSo 1)) JoSo )] 53 gy Sl
Moghani el SEM Moghani - ° SgM With sy | DEM 0 luS o yisluis’
X Cross h R concentrate Genotype effect X
Crossbreed breed without Genotype supplement concentrate
offering effect supplement offering

P pan a)b'l.wif . Yo Yo-

(392 £)
Concentrate

intake
(gram per day)
y adalea
) 59.1 578 587  60.7 0.6 59.7 58.4 0.6 58.9 59.2 0.4 0.179 0.723 0.085

Equation 1

v dalaa
E . 552 544 54.9 56.1 0.3 54.8 55.5 0.3 55.1 55.2 0.2 0.179 0.723 0.085

quation 2

The numbers in each column, which are shown with different Latin letters, are significantly different at the probability level (P<0.05).

(Vo)) o) g (om0 (soleiiin gy B =Y (V- -1) hlSen 9 Slg (ool 09, b =

1)According to the method by Wang et al. (2009); 2) According to the method by Pripoli et al. (2011)
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Table 7- The effect of experimental treatments on blood parameters
g 0, 5luiS” oo 43,1 3l Oy guin
Genotype ) concentrate _ Sources of variations
Sike Genotype effect Sike supplement ok &I me s
s s offering effect slas P -value
e dLM Sle dLM L Sle JoSe iyl 1 JoSo &yl ) Gy il
. i o . e o . 0 y5luiS 0 y5luiS
Moghani ] SEM Moghani  «> SEM Witly o9 L% » concentrate  Genotype effect X
Crossbreed Cross without S supplement concentrate
breed Genotype offering supplement
effect offering
b yae o yilusS Yo. I
(392 2 £5)
Concentrate
intake
(gram per day)
o P55 Se) S5
(= 52.40°  69.07*° 54.44>  60.17° 2.29 60.73 12.16  4.03 8.39 15.05 30.07 0.139 0.001 0.019
Glucose(mg/dL)
w2 2 eS) oo IS
T():Jl 11.91 12.41 12.29 11.69 0.34 57.13 11.99 4.15 11.66 14.58 27.43 0.621 0.876 0.107
ota
protein(g/dL)
(3 o ppS) omesdl 3910 4.16* 4.22° 4.08° 0.09 1.62 0.24 0.07 1.13 1.67 1.55 0.228 0.571 0.038
Albumin (g/dL)
S o) 0l
e fotm) ” 6.49 10.29 7.03 16.29 1.59 53.42 12.1 4.06 6.76 14.38 28.83 0.044 0.001 0.091
Urea (mg/dL)
P ke) Myl 6
(3 0 15.9 14.2 12.85 16.3 2.36 64.62 12.05 4.12 13.29 15.25 28.68 0.841 0.712 0.279
Triglycerides
(mg/dL)
w2 ‘IQJSM 25.38 29.48 32.27 27.87 2.19 1.62 0.24 0.07 1.13 1.67 1.55 0.233 0.944 0.056
Cholesterol (g/dL)
)b o)l me BB paly (P<o/0) Jlois] o 55 wloadosly lis (1Y @lite gy b a5 Cndy yo )3 34540 dlael
The numbers in each row, which are shown with different Latin letters, are significantly different at the probability level (P<0.05).



odliwl dy> Jls p3 slaoy > (Gonzalez-Garcia et al., 2014) S g buo)5= I35 jingh 4 a5 g5 b
Sloen Gaime (pl s byl L Lo (iegh sl o5 W3S (e 59 chald [l cel gl iluis oS |l

o S5 clale » iolidl s bl il o 58015 slae p 4 (sloiluiS JoSo calies polaw 385 b i 50 3,1

w3 gl ine g1 o5 cwesd] ke LIl s pliS s w5 I o s (Shahi ef al., 2023) srdonlie
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5351 113 |y magel CBIE 58 S0 (glog S L duaslio )3 (loyBladS JaSio b ot 445

sl Slo (Sigdnsed oSles cpair b aggs G505 Bion (Aol clgiea 5 2gb e st 15T ) gl
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L 13 .(Montaseri and Bahramnezhad, 2023) el lasye (oolinl 4 clpl g SluuST 5l clacylé
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S3l> sty (5 0y9) i sl tme ooy ileg)m Slie aisal (slaoy g 5o (1S eyl CBE (g 2 s
o3g) I (P</1) ol Ll 1y g oyg) CLIE (s f3sinn ssbes 55 (sloysldS JoSo 4135 izpan (P<-/-0)
pdne S5 g (B lageds Calisee (SladisS > (1795 @83 9 Bpan Olie e Slp Sl Olgisa Gl |y Lol
Ol olie o b iigp pdaw b lad el dewdly 0yl clale cidwsS jo ((Kohn er al., 2005) 5,8 oolaiwl (o

» oy e b w9 JET 31 )3 05luis” 4 b (Joy ef al., 2008) o, Ken o o (Xu ef al., 2019)
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Table 8- The effect of experimental treatments on biometric traits during the concentrate supplement offering period
g 0,5LuiS” oS 43,1 3l ulwém .
Genotype w55 concentrate B Sources of variations
Sike Genotype effect Sike supplement ok S iz paw
s s offering effect sl P -value
- oo e e . iy oo S ke ) g S
Moghani s o Moghani =~ <&l o With . SEM o 0 LS’
. SEM SEM O9 e concentrate
Cross . R | Genotype effect X
Crossbreed without supplement concentrate
breed Genotype offering .
effect supplement offering
b pae 0 iluiS Yo- va-
(355 £55)
Concentrate
intake
(gram per day)
o Jsb Gl
Char(lgeu;rll‘u‘t))ody 2.2 2.5 4 5.83 1.02 2.35 4.92 1.11 3.1 4.17 0.92 0.06 0.425 0.565
length (cm)
A )50 3yt
(o s5ls) -1.20° 2,670 1.622 1.152 1.05 0.74 1.39 0.77 0.21 1.91 0.63 0.482 0.073 0.024
Change around
the chest (cm)
EW) 5> e
(2o 5L) 0.20° 3.922 0.83° 0.75° 0.86 2.05 0.79 0.64 0.52 233 0.52 0.103 0.022 0.017
change in
height (cm)
OB 0P 0 e
(e slus) 3.6 2.5 2.96 2.54 0.34 3.05 2.75 0.23 3.28 2.52 0.29 0.496 0.089 0.438
Change in pin
width (cm)
G 29yl
Cheggé?itr:)hip 1.3 1.75 0.54 1.34 0.39 1.52 0.94 0.18 0.92 1.54 0.25 0.096 0.079 0.619
width (cm)
) (s e BT ol (P<o/+0) Jlos] g )3 alonionls (Lis (Y cglite igys b a8 Cindy jo 4D g3 g0 dlael
The numbers in each row, which are shown with different Latin letters, are significantly different at the probability level (P<0.05).
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DLy > e (glnos,S 435 gt 99 Sstage | ol ol P>+ 1+0) 5 )8 4365 3 s bl
ly Ay oy i yio Sl YI¥S lawgio b Job Lisli8l b (gloilucS JoSo b oddaiss (glaoy 09,5 .cuwl adbosls
ABID 1y Ay oy it A 593 il 38) e Dl /A b JoSo aiS bl jd (slavo p 435 31 (bl o J(P<4/+Y) aiily
H 6 €08 pizman 5 25,5l Casd & (2ol YIFY) ) 08 3 iy Slie sl iy 8B 0w (P<2/4)
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bl L;‘).} WSSy L;Lmd)ﬁfoﬂd.}l S Ol ly 295 slajls J..gly; 9 aily s s d])?. Cya8 50 A glolo
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Table 9- The effect of experimental treatments on biometric traits after the concentrate supplement offering period
Gl 0, 5luiS” oo 43,1 3l ul),.wém .
Genotype s S concentrate /. Sources of variations
oSike  Genotype effect ¢, supplement oSl S sz pdaws
. . offering effect sl P -value
i sl ™ sl L Lo oS 1))
e o CE O e ; s s JeSe ) s
Moghani e - Moghani <5l - With ) SEM > 0 yliS
* SEM SEM o9 L concentrate
Cross . 5P 1 t Genotype effect X
Crossbreed without Suppemen concentrate
breed Genotype offering i ol
effect supplement offering
L;é)m a)b'l.wif . AR A\
(39) 2 £5)
Concentrate
intake
(gram per day)
% dsb )3
(o silo) 1.6 3.83 0.46 3.08 0.55 2.71 1.77 0.6 1.03 3.46 0.49 0.192 0.002 0.786
Change in body
length (cm)
A )93 )D y
(e s8L) -1 6 -1.23 6.17 1.55 2.5 2.46 0.66 -1.12 6.08 0.85 0.622 0.001 0.874
Change around
the chest (cm)
W)l ) s
(o slo) 1 3.83 0.27 1.72 0.4 2.42 1 0.19 0.63 2.78 0.24 0.001 0.001 0.059
change in
height (cm)
OB 0P 2 i
(o slo) 1 3.67 1.46 2.42 0.5 2.33 1.94 0.37 1.23 3.04 0.31 0.378 0.001 0.061
Change in pin
width (cm)
R 28>
(e s8L) 1.8 2.5 2.23 1.92 0.4 2.15 2.07 0.3 2.01 2.21 0.24 0.829 0.584 0.156
Change in hip
width (cm)
) (s e BT ol (P<o/00) Jlos] adaws )3 alosisonls (Lis (Y gl igys b a8 Cidy yo 4D g3 g0 dlael
The numbers in each row, which are shown with different Latin letters, are significantly different at the probability level (P<0.05).
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Table 10- The economic evaluation of experimental treatments according to prices at the time of the research

0,5luiS” oo 43l il ulww .
Genotype i) concentrate /. Sources of variations
oSike  Genotype effect ¢, supplement oSl S sz pdaw
uﬁ) u” offering effect sl P —value
e e ° L e ST JeSe ]
. ; Phy : ieo) Phy . LY VeI 0 55l
Moghani sl SEM Moghani €= SEM Wik o9 M - Concentrate  Genotype effect X
Crossbreed Cross Without TP supplement concentrate
breed Genotype offering supplement
effect offering
(B ran oyiluis
(355 £5) va-. va.
Concentrate
intake
(gram per day)
oz PSS o Cuedd
(oloss) 0 1200 0 1200
Price per kg of
diet (Toman)
PSSk 2 g e
Slogs) 055 oy
P(u #) 03 -76500 16433 -30861 32300 1.9 YV 17660  +,A¢ -31576  V&YYe 0.68 0.074 0.001 0.379
roduction cost
per kg of live
weight (Toman)
kS 2 b9y Cuadd
Slogs) 055 cy3g p)S
S(“ S0 12000 17000 17000 17000 - - -
elling price per
kg of live
weight (Toman)
2 il & alBl g
o) o
(oes?) o2 -76500 Y.e1d 30861 oY 1.8 LARN 17660  +,A¢ -31576  VEYYE 0.68 0.074 0.001 0.379
Gross profit per

lamb (Toman)
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o2 35 die b d)sly Glog W e e Cuad 4y 55 099 Sl 53 02 (B9 ,8 Sg) Cuesd 3 dlre Sygs e
(sixe BB s loymlusS JoSo 51 g (P>+7:0) ol Lt 1) (gl dne BT 09,5y 53 03] ()39 p)SokS
) tte 395 o (sl ol JoSo b ond 4,35 ko 5 00d 4,335 aisal 09,5 45 gyl 4y (P<-/+0)) 553 ()0
oo b wdss 51 jo 50 0 s il 4 (alBU dgw g ond 4355 slaog)S 0 59 il b & cpl g adl
b ord 435 disuel 09,8 sl cpl )3 & (P<+/+ V) €85 8 nlojl sop b s g il Gl slo plus
b osd 4,35 diseal 09,5 301 Slio 10l 09,5 4 bgye g f5ee (5508 g Sl |y dgu ity (gl 0 luS” JuSlo
D91 ddyo & Ggyhe ;500 sl 09 4 S (ABL dgw g A5 Az Yl Sl (gl ol JoSee
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