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Background and objectives: Lamb fattening is one of the important
sources of red meat production in the country. Fattening is the
management and proper feeding of livestock to obtain maximum extra
weight with minimum cost in a certain period of time. The use of
concentrate in the diet of fattening lambs in the country is normal and
common, but what is important is the appropriate level of concentrate,
or in other words, the appropriate ratio of forage to concentrate in the
diet. The purpose of this study was to investigate the effect of
increasing the ratio of concentrate to forage on feed intake traits, body
weight, feed conversion ratio and carcass characteristics of Afshari
fattening male lambs.

Materials and methods: The present study was conducted using 24
male lambs with a mean weight of 31.78 + 1.32 kg and a mean age of
91 + 3.13 days in three experimental groups (treatments) in a
completely randomized experimental design with three treatments and
8 replications. The experimental treatments included diets with
different ratios of forage to concentrate in the form of 30:70, 20:80 and
10:90. During the study period, growth performance traits including
dry matter intake, daily weight gain and feed conversion ratio were
measured. Also, at the end of the study, four lambs were selected from
each treatment and slaughtered to check the carcass characteristics.

Results: The results of growth performance showed that there was a
significant difference in dry matter intake, daily weight gain and final
weight between experimental treatments (P<0.05). The highest amount
of dry matter intake, final weight and daily weight gain was in the
treatment containing the ratio of 10:90 forage to concentrate. The
results of the carcass characteristics showed that there was a
significant difference between the experimental treatments in the
slaughter weight, hot carcass weight, cold carcass weight, carcass
efficiency, and also in the carcass parts, including half carcass, tail,
neck, head, chest, girdle, neck, and thigh. (P<0.05). The treatment
containing the ratio of 10:90 forage to concentrate had the highest
values of carcass traits.
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Conclusion: According to the obtained results, the reduction of forage
did not cause any production problems in these animals. Increasing the
concentrate and reducing the forage in the diet increases the amount of
feed intake and increases the daily weight and overall higher final
weight in fattening lambs, and also improves the feed conversion ratio,
growth performance and carcass percentage.

Cite this article: Mahboobi, Z., Hajipour, M., Salehpour, M. (2024). The effects of different
levels of concentrate to forage on growth performance and feed intake, carcass tissue
composition of Afshari male fattening lambs. Journal of Ruminant Research, 12(2),
45-56.

@ ®& | © The Author(s). DOI: 10.22069/ejrr.2023.21659.1912

BY NC

Publisher: Gorgan University of Agricultural Sciences and Natural Resources

¥5



ul‘s\m’)'sﬁ“ )é w&’}é
PrEo-£Y bl LiL S
YrEo-£YOr : g pOIl LL

0S1 595 B pao g iy O Shos g Adgls 4 0 piluaS’ Liliko 7 glaw wili oy
JLiSY 5550 B oo p 4lY LU s 5

Lngle a1 8
e ol oy Dl ST o5 gl a5 (6,55 0595 s pal 2005
M.hajipour@gaemiau.ac.ir el «gesls d-ly ol 3137 o215 ¢ als o ke o5 5lislend '
2355 Al e oDl 15T oSkl ol ke 058 Skt 7

s A S> e Sledbsl
Sl Sl 5555 53 503 Sl S A5 e b Sl G0 sl B g il e ¢ 5

S 53w pa BBl b 0js lal ST 0l s w6l pls e 1055 5y e &
Sl 535S 53 SUlsn Glep o 53 0Bl el 5 e i atiie Gl o)
ol b g o 8lsS oo mhan ol el (511wl s ol Jgeme 5 53l
ca AU s ol G 5 Gta ol 6 3 0 SLS ) ske e S
3 Shss B b O o Pae Sy Dlio n adsle w e Sles il

.Jﬁ)&‘é}‘)ﬁﬁéuaﬁ MYQL’JW

05 S VINARINY il b 5 (o0 ol TF Sl oolisad b bl anlllas cla g, 5 515
Sl bl b s il Glas) 3,5 w3 (S5, VEYNT o Sk
abgle Sline glacoi b plae o Jals ilel slajles A plnil LSS AL ol
s Shes Slis Jaleiloss dsb 55 p Velde s Y0AT XV &) pow o mleS &
e A (6, S eIl SlAe LS (o s 5 Wl 05 il B eas Sis esle Jols

.JJJW'ZCf';&ZYQMWJJ{C,QJ%)B&UJ{JU)%)WJA)\o)j;dl.@;jl);

335 5 4530, 05 SRl (b e i sle 53 a8 sls OLES A 5 Sas ok aaidl
sa e 5V (P /0) s g (513 e sl s slasled o ole
o adde Ve o gl Ll Lo Sl Das GRIB) s 2l Los (P S
N O ‘ij SN 055 QIS 055 55 45 sls Ol WY Sls sas i L 0 Bl
W (S o €03 ;5 (45D i o Jols as¥ oladad 5o 50 5 4l Olekil) oo e
Sass (P /00) s 3y (sl e sl el (slasles o Ol 5l oS5

sy Y Slio slie VG gl 08U 4 dule Ve o sl

s — e IS Wl

\VYeY/0/Y7 CJLL_)} @)U

VYA s
VEVIANYA - oy e

2‘5-\.’45 el
bl

i Slos sat
Ly s Ses
e

fv



sl Lapls ool 53 15 S5 S oo absle 2alS aalse sl bl ig S aoms
ol e Sy g5 Olgee 35 YU Col o 5o absle JalS 5o mlics 058l s SO
5 Sl e 5038 0 Sl Sbe 5 VL ol 55 premme 53 5 4iliss U5

A S e s 5 A s See (ST LS oo

Jj_ih;ﬁuﬁ@aﬁmdlmc}la.aj;t Jﬂ)}}(\f"‘)‘f,ﬂjf c)ﬁdhﬂ ‘U"“’“‘Jﬁfl? ‘\jAJcJ}«xﬂél&J

XO-08  (VNY (O sy st S8l ilsn 5 6o adY il oS 5 oSTy g G jme 5 A

DOI: 10.22069/ejrr.2023.21659.1912

OBk 5 © OB 8 mmb wlio 5 (55,5L8 p ke olSiils 150

A



Ol So g Sonxo 1525/ wddole 4y 8 il e zghaw wil oy

)l LﬁSL} aJ..;;er‘ QL&:&%} cﬂh; (Y'Y\ gul‘)&h
Db o lae e 4o S G353l &S ol O
ealS sy U s 08w e i s adsle
@Fﬂﬁj@&ldur\x\é.@j}gﬂf
o 131 O35 55 g St esls (65
s Dixon) >, Lapls opl 53 L5 a3l il 58l
o > 5 o 5lcS 3leslar ! (Y4 )+ Stockdale
el dsome 5 3le S0l 5525 53 SOl slae
50 8lS e o o Caerl ghyls a5l Js
ef)beftm.gc\;@jlﬁwbwuj)umli
R CH I S IV P PP SR VR - g
di;"b_é“uéj_.m&i}ubﬁaﬁojﬁw&
LgLAa_}_g qu ng;_;— Ji"\—"; g_,.i_)_a cQJu Q)‘j

W yg; 9 319
L o o s TF sl Sl esbinad U iile3i

o 5Sls 5 0SS VAVARNY 055 0L
55 =il Glas) o35 4w 55 Sos, V& TNY
53 @Bl Sl Solsdidn S o gl Al 5l S
e plonil Ly i (Sl el s Ol gt
Slac U plao o Joli ilasl slasles
SYVAY YoV Oy g a0 uleiS @ Wb gle glite
Sge 505 5 e condS (s (g5 5 0 ) A
Ao S ke S S OBl s Slis e e
el o adats | gaten () Js) (Y 0V <NRC)
(Sisesle alde Juld (g se sl e sl e
23lie 5 (Yoo s ¢AOAC) Sl 5 ols s
53 IS GUII 5 it ey 5 5 plomsls G|
o Wl Jobd o ol lil 3 gl oy 52
5 S oLS S TS (b s adlnS (3wl

(V3% Van Soest) s S x4y

4

Aoddlo

53 S0ls g Slme o 53 0 LS 5l eslind

SUls 4l Iy ol Jsane 5 3l (5 0l 558
e 0L 0Bl i o ol e
52 Sl o 53 0 BLS @ adple ilie o
S i b Cpsptoe s 4l
Tt 4 dis L (siuls e s 51 ealizl
Papi) ol el Sl o BluiS sl VL
Sheslaral U gyl iz (Y4)V Tehrani
e bl el o= s gduls 31 50l &l
S ek 35 sl e OISl
SMurphy) s, dal g 2 iy e, GAd 1y —
22 Sl ey wdss Bk 5 (Yeer O
L5 e el S e S il L Wl
3 2 S o S S G L plaedY
G S gl dN 5 Uiy Co o JalS
e blae gl Jlde 53 Al sl
3 A5 el 5 Ce e SRl o Bls 4L
O s Murphy) 555 o 50K gadY U8
Slae s a i U3 V20 g jsbas (Yous
ol 88 s g SIS SSE B o s s0lo
e e YO L el S AL Olkiiw S 53 .y
G Sl i S Ci S sdas Culae 5l 4 Au
Gl QB S G,ae 5 QB S 55 szl
cils B s UL .(V44Y (ol Kas 5 Nik-khah)
Slamn Sy ) s Sl pls o ¢80 6
7 U)o 5 (1S 5 1S
Prache) s,ls Lae o aiY S (g5, = (a2
Sheslazal a8 5405 54y (gadaze sla Sl (YAYY
s 035 ORIl s e 0 8L Sy Gl
Sl ol (55l 5 5 Slre s 5o Sy bdd o b
Ol Sea 5 Nik-khah ¢Y+\v Tehrani s Papi)
sArjmand Y+ ol,L_Sea 5 Abarghani ¢144Y



VF.Y Y b)l.o.n.:} AY 0,93 ‘utfm)lyw e » u.wh,f

:JJ_A(_;\_ACBJ'L:}4_{4_“;.-}5l_gj(T~~V‘NRC) 5 dslde 3l e e Hﬁm&{& S35 s Sl
Q)_}ﬁa (4.0‘)_9) Q)} &‘J})‘ 9 Q‘)} kf:ﬁt.:ﬂ) d':"»!l"vi (\C\QY 4AFRC) dd sl ol ee.l_‘;:f:&..ﬂ Ct_w
plod Slstl o,us ) P U ey PG 4 ool 5 Spss21 s Excel 31 eslizul b s sio

rialosl oo gt oS5 5 (S Y512\
Table 1. Ingredients and chemical composition of experimental diets

Voo Yo Yo

ol waisle oslaSaasde o glS 4 ale /(4 3) Lo o 5152
forage: forage: forage: Ingredient of diets (%)
concentrate concentrate concentrate

5.0 10.0 15.0 Wheat straw (. ol

5.0 10.0 15.0 Alfalfa 4,

34.6 30.5 26.3 Barley ,-

35.4 30.5 25.5 Corn <3

8.0 7.0 7.0 Soybean meall, .. dlxs

1.8 1.8 1.8 Canola meal 155S Jls

2.6 2.6 2.8 Fat powder _, ~ ,»5

13 14 14 Urea o

23 23 1.8 Calcium Carbonate ....Is <ty 8

0.9 0.9 1.0 Bentonite < sz

1.7 1.0 0.9 Sodium bicarbonate . s % s>

0.4 0.5 0.5 Salt

0.9 15 1.0 Vitamine and Mineral mix ' saxs 5 ool JoSo

Chemical composition (%) (/) ;lers oS 5

92.91 90.28 90.66 Dry matter i osbe

18.39 18.13 18.28 Crude proteincg_ e

7.95 9.82 8.89 Ash z.si=

22.76 24.11 23.85 ADF cieal e 5 3 J sloual GUI

48.78 45.83 47.03 NFCY Ul & clya s S

2.8 25 2.2 Calcium..is

0.5 0.5 0.5 Phosphorus ,i.s

2.98 2.86 2.89 Metabolizable energy (. 5 ks s s JSKe) o sloe LG (551

(mcal/kg)

PS5V 8 e S V) el Al VY (s el g Al YR AR TON ERVI P PR TR R AN O PSS 2 )

ok 08 A 5 a0 S N0 WIS 0 S NY (al o S A S
(Sl do o+ ot o deopn + (5 ol 3 53 glonel GUl a4 o (s do)a) =V e = G 8 Slda S50 Y

1.Contained per kilogram of supplement: 1,300,000 IU of vitamin A, 360,000 IU of vitamin D, 1,200 IU of
vitamin E, 16 g of Zn, 10 g of Mn, 0.8 g of Fe, 0.12 g of Co, 0.15 g of I, and 0.08 g of Se.
2.Non Fiber Carbohydrate = 100 — (%ash +% ether extract +% NDF + %crude protein
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Table 2. Evaluation of the effects of different ratios of fodder to concentrate in feed on performance of lambs
bl slae o
Experimental diets

Ve Yo Yove
Pvalue  SEM o LS g sl o BliS @ 4 le o 5lS 4 ale | - |
forage: forage: forage: tem iz
concentrate concentrate concentrate
S S) adsl o3 03
NS 1.38 32.65 32.12 31.25 (05550 4l eni 03
Initial live weight (kg)
* 1.56 59.35 2 56.25 & 53.01° <_¢;;1§ ) J,Lelm 5055
Final live weight (kg)
z . .L‘.’l
*k 0.003 26.7°2 24.13° 21.76° <p5.;l:5> 81
Weight gain (kg)
SHS) ilyss 035 Sl
** 0,004 0.296° 0.268° 0.241° (15 AS) S5 035 A1
Daily weight gain (kg)
((a)f)lgs)gw&‘ = osle
: 0.04 1.830° 1.720° 1573 Daily feed consumption
(ko)
[BE: 5 o
NS 0 6.18 6.41 6.52 e b o

Feed conversion ratio

(P<O.05) ol ot 53 s sime CMtl SiLlad sy a3 osline iy = O02
abCyv/alues with in a row with different superscripts differ significantly at P<0.05.
il slae a3 Sl S 5 STy s e BlS @ wbsle il glaces b s T s
Table 3. Evaluation of the effects of different ratios of fodder to concentrate in feed on carcass
characteristics of lambs
Vedo YA YV
oS wasle oplSaaile o mlaS 4 alle s
P.value  SEM forage: forage: forage: Item
concentrate concentrate concentrate
(p S 5LS) Jkis o
* 1.56 59.35° 56.25% 53.01" (AR o
Slaughter weight (kg)
(¢ S48 a S aiN U;
o 0.68 29.67° 27.28° 25.45" f_’s AV 05 WY 05
Hot carcass weight (kg)
(o 5518 2N O
o 0.73 28.97° 26.58° 24.75" £ AS) 2 w2Y 055
Cold carcass weight (kg)
5N ol
w028 48.81° 47.25° 46.69" _ (toes2) 23 oty
Dressing percentage
(CJAJ:.:J:}LN) Q;MI')Mchiﬂck»d

AP/ D)l La e s 53 1 e S| KLl sy s osline oy e OO

ab¢\/alues within a row with different superscripts differ significantly at P<0.05.
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Table 4. Evaluation of the effects of different ratios of fodder to concentrate in feed on side carcass cut and offal part

of lambs

g;*i-:L‘)'T slao
Experimental diets

Yo

Y.

A

¥ave

P.value  SEM 0 LS 4 4 4le Al waile o glaS waiyle Item
forage: forage: forage:
concentrate concentrate concentrate
S S) oy sy 4
o 0.39 14.83° 13.64% 12.72° <T;jl:s_) ST
Right side arcass(kg)
* 0.11 2.74° 2.59° 2 37P (p S 5hS) s
Tale fat(kg)
** 25.58 832.9° 810.66 730.7° (5 038
Neck(g)
*x 0.46 2.542 2392 5 1P (6 SAS) Tz
Shoulder(kg)
* 0.41 1.530° 1.460° 1.12° (Ds_,x,;) e o
Brisket(kg)
g ﬂgb 5
o 28.54 790.3° 710.2% 642.3 (0.5) o5 5l5
Flank(g)
S 2l
* 0.8 2.9° 2.35% 211P (¢,5,1:s>.wj
Rack-Loin(kg)
¢ 1S o
* 0.11 3.59°2 3.44% 3.16P (DS}L”S) ol
Leg(kg)

AP/ 0l U sla oy 53 5 s 9t SiLled sy ,a s ooslize oy - OPR
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ab¢y\/alues within a row with different superscripts differ significantly at (P<0.05).

[AlA]



VF.Y Y b)l.o.n.:} AY 0,93 ‘utfm)lyw e » u.wh,f

S S oS
s Sl L sl 0L sl fagy b
@lﬁﬁﬂ\ﬂ\&bf&.&]wccf)bc]bw
b‘;_a_}djj_o‘d_}l?-_}w‘ﬁbyuiyc]blﬁms
oalS e BiS Jalil LS lae STy oS
v\_”J)J_gv\_&)os)'l_,g;&ﬁ&wamﬁLe}lﬁ
Slre 3 2 pthe 5, Shee = 0155 0 Godoss

\e )ejl.;l_m.'\SMJAQ' Wbdueﬁ Ld)bﬁ

s SLme o b yan ) ey i g
o5 i edaliin Lae ot s IS 44'}57@
Lapls (lasT 0Lk 53 e 5 GRlal e
CoMlws 5 Kan 5 LU aulee Sdjals bu s
Sy s adsle fall b Gua O Loy S
a8 i |y Sty ol 45 o Sl o
A el el gl ey 5l
G5 0555 Iyl 5o il i Bl sy eddas S
il S NS e L el 51 (53,50 0

S edalie

Bl slgly axd g dgle Loy

References

Abarghani, A., Bojarpour, M. & Fayazi, J. (2010). The effect of replacement sugar beet pulp
with barely on performance and carcass characteristics of Moghani male lambs. Iranian
Journal of Animal Science Research, 2: 125-132. (In Persian).

AFRC. 1992. Technical Committee on Responses to Nutrients. Report No. 9. Nutritive
requirements of ruminant animal: protein. Nutrition Abstracts and Reviews Series B, 62:
787-835.

AOAC. ( 2000). Official Methods of Analysis, 17th Edition. Association of Official Analytical
Chemists. Arlington, VA, USA.

Arjmand, M., Kiani, A., Azarfar, A., Azizi, A. & Fadayifar, A. (2021). Effect of diet
concentrate level and fattening period duration on growth performance, nutrient digestibility,
and rumen parameters in male Lori-Bakhtiari lambs. Animal Production Research, 10: 51-
63. (In Persian)._https://doi.org/10.22124/AR.2021.15450.1491.

Borton, R.J., Loerch, S.C., McClure, K.E. & Wulf, D.M. (2005). Comparison of characteristics
of lambs fed concentrate or grazed on ryegrass to traditional or heavy slaughter weights. .
Production, carcass, and organoleptic characteristics. Journal of Animal Science, 83: 679-
685. DOI: 10.2527/2005.833679x.

Bronkema, S.M., Rowntree, J.E., Jain, R., Schweihofer, J.P., Bitler, C.A. & Fenton, J.I. (2019).
A nutritional survey of commercially available grass-finished beef. Meat and Muscle
Biology, 3 (1). https://doi.org/10.22175/mmb2018.10.0034.

Chen, G.J., Song, S.D., Wang, B.X., Zhang, Z.F., Peng, Z.L., Guo, C.H., Zhong, J.C. & Wang,
Y. (2015). Effects of forage: Concentrate ratio on growth performance, ruminal fermentation
and blood metabolites in housing-feeding yaks. Journal of Animal Sciences, 28: 1736-1741.
https://doi.org/10.5713/ajas.15.0419.

Cherney, D.J.R., Cherney, J.H. & Chase, L.E.( 2004). Lactation performance of Holstein cows
fed fescue, orchard grass or alfalfa silage. Journal of Dairy Science, 87: 2268-2276.
https://doi.org/10.3168/jds.S0022-0302(04)70047-8.

Dixon, R.M. & Stockdale, C.R. (1999). Associative effects between forages and grains:
consequences for feed utilization. Australian Journal of Agricultural Research, 50: 757—773.
https://doi.org/10.1071/AR98165.

Elizalde, J.C., Cremin, J.D., Faulkner, D.B. & Merchen, N.R. (1998). Perfprmance and
digestion by steers grazing tall fescue and supplemented with energy and protein. Journal of
Animal Science, 76: 1691-1701. https://doi.org/10.2527/1998.7661691x.

Fimbres, H., Hernandez-Vidal, G., Picon-Rubio, J.F., Kawas, J.R. & Lu, C.D. (2002).
Productive performance and carcass characteristics of lambs fed finishing ration containing

oF


https://doi.org/10.22124/ar.2021.15450.1491
https://doi.org/10.22124/ar.2021.15450.1491
https://doi.org/10.2527/2005.833679x
https://doi.org/10.22175/mmb2018.10.0034
https://doi.org/10.5713/ajas.15.0419.
https://doi.org/10.3168/jds.S0022-0302(04)70047-8
https://doi.org/10.1071/AR98165
https://doi.org/10.2527/1998.7661691x

Ol So g Sonxo 1525/ wddole 4y 8 il e zghaw wil oy

various forage levels. Small Ruminant Research, 43: 283-288.
https://doi.org/10.1016/S0921-4488(02)00014-7.

Haddad, S.G. & Ata, M.A. (2009). Growth performance of lambs fed on diets varying in
concentrate and wheat straw. Small Ruminant Research, 81: 96-99.
https://doi.org/10.1016/j.smallrumres.2008.11.015.

Haddad, S.G. & Husein M.Q. (2004). Effect of dietary energy density on growth performance
and slaughtering characteristics of fattening Awassi lambs. Livestock Production Science,
87:171-177.

Hadjipanagiotou, M. & louca, A. (1976). A note on the value of dried citrus pulp and grape
mare as barley replacements in calf fattening diets. Animal Production, 23:129-132.

Karimi, N., Jahanbakhshi, A. & Mahboubi, Z. 2022. Investigation of the effects of alfalfa
removal in the diet on growth performance and carcass characteristics in fattening Afshari
male lambs. Journal of Ruminant Research, 10:19-30.(InPersian). DOI:
10.22069/ejrr.2022.19727.1824.

Lopez-Carlos, M.A., Ramirez, R.G., Aguilera-Soto, J.l., Plascencia, A., Rodriguez, H.,
Arechiga, C.F., Rincon, R.M., Medina-Flores, C.A. & Gutierrez-Bafiuelos, H. 2011. Effect
of two beta adrenergic agonists and feeding duration on feedlot performance and carcass
characteristics  of  finishing  lambs.  Livestock  Science, 138: 251-  258.
https://doi.org/10.2527/jas.2010-3513.

Mousavi Kashani, S.M., Gharahveysi, SH. & Khorshidi Jafari, K. (2021). Study of different
ratios effect of forage to concentrate on performance and carcass traits of Zel fattening
lambs. Veterinary Researches and Biological Products, 135: 95-102. (In Persian).

Murphy, M., Akerlind, M. & Holtenius, K. (2000). Rumen fermentation in lactating cows
selected for milk fat content fed two forage to concentrate ratios with hay or silage. Journal
of Dairy Science, 83: 756-764. https://doi.org/10.3168/jds.S0022-0302(00)74938-1.

Nik-khah, A., Asadi, Moghadam, R. & Qarbash, M. (1992). The effect of three rations with
different levels of energy on fattening performance of Atabai and Zel lamb. Iranian Journal
of Agricultural Sciences, 3: 67-81. (In Persian).

Nik-khah, A. &Asadi Moghaddam, R. (1986). Study of weight gain, nutritional efficiency and
carcass characteristics of Iranian tail and tailless lambs. The Second Fattening Seminar of
Moghan Plain, 42-59. (In Persian).

NRC. ( 2007). National Research Council nutrient require ments of small ruminants: sheep,
goats. National Academy Press, Washington, DC .

Papi, N. &Tehrani, A. ( 2017). Effects of dietary concentrate levels on growth performance,
feed intake and carcass characteristics of fattening Chall male lambs. Journal of Ruminant
Research, 2: 55-57. (In Persian). https://doi.org/10.22069/ejrr.2017.13361.1556.

Prache, S., Schreurs, N. and Guillier, L. (2022). Review: Factors affecting sheep carcass and
meat quality attributes. Animal,16: 2022,100330.
https://doi.org/10.1016/j.animal.2021.100330

Preziuso, G., Russo, C., Casarosa, L., Campodoni, G., Piloni, S. & Cianci, D. (1999). Effect of
diet energy source on weight gain and carcass characteristics of lambs. Small Ruminnant
Research, 33: 9-15. https://doi.org/10.1016/S0921-4488(98)00202-8.

Rong, Y., Yuan, F. &Johnson, D.A. (2014). Addition of alfalfa (Medicago sativa L.) to lamb
diets enhances production and profits in northern China. Livestock Research for Rural
Development, 26: 224. http://www.Irrd.org/Irrd26/12/rong26224.htm.

Salem, A.Z., Kholif, A.E., Olivares, M., Elghandour, M.M., Mellado, M. & Arece, J. (2014).
Influence of S. babylonica extract on feed intake, growth performance and diet in vitro gas
production profile in young lambs. Tropical Animal Health and Production, 46: 213-219.
10.1007/s11250-013-0478-0.

Talebi, M.A. & Idris, M.A. (2002). The effect of fattening on the growth and carcass
characteristics of Lori Bakhtiari male lambs. Journal of Agricultural Sciences and Natural
Resources, 9: 167-153.

Van Soest, P.V., Robertson, J.B. & Lewis, B.A. (1991). Methods for dietary fiber, neutral
detergent fiber, and non-starch polysaccharides in relation to animal nutrition. Journal of
Dairy Science, 74: 3583-3597. https://doi.org/10.3168/jds.S0022-0302(91)78551-2.

oy


https://doi.org/10.1016/S0921-4488(02)00014-7.
https://doi.org/10.1016/j.smallrumres.2008.11.015
doi:%2010.22069/ejrr.2022.19727.1824
doi:%2010.22069/ejrr.2022.19727.1824
https://doi.org/10.2527/jas.2010-3513
https://doi.org/10.3168/jds.S0022-0302(00)74938-1
https://translate.google.com/website?sl=fa&tl=en&hl=en&prev=search&u=https://dx.doi.org/10.22069/ejrr.2017.13361.1556
https://doi.org/10.1016/j.animal.2021.100330
https://doi.org/10.1016/S0921-4488(98)00202-8
http://www.lrrd.org/lrrd26/12/rong26224.htm
../../Downloads/10.1007/s11250-013-0478-0
https://doi.org/10.3168/jds.S0022-0302(91)78551-2

VF.Y Y D)Lo.n.:} NY 0,93 Utf.mS,l,m e » u.wh,f

OA



