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Extended Abstract

Background: The use of agricultural by-products instead of grain seeds in livestock diets has
become an important topic for scientific study. One such product is potato waste, which, if
properly processed through methods such as ensiling, can replace cereal seeds like barley in the
diet. This is due to the favorable nutritional value of potato waste, which can improve animal
growth performance, reduce feed costs, and prevent food waste. Therefore, the purpose of this
study was to investigate the effect of replacing different levels of potato waste silage with barley
on the growth performance, digestibility, and rumen and blood parameters of fattening lambs.
Methods: In this study, 30 mixed male lambs of the Zell and Afshar breeds, with a mean weight
of 26+2 kg and a mean age of 5.5+0.4 months, were used in a completely randomized design
(CRD) with 5 treatments and 6 replications for 90 days. The experimental treatments included a
control treatment (without potato waste silage) and treatments containing 25%, 50%, 75%, and
100% potato waste silage replacing barley seeds (based on dry matter).

Results: The results of performance traits showed significant differences in fattening weight, daily
weight gain, dry matter intake, and feed conversion ratio among the experimental treatments
(p<0.05). The highest and lowest final weights, daily weight gains, and dry matter intakes were
observed in the treatment containing 50% potato waste silage and the control treatment,
respectively. The apparent digestibility of nutrients in the experimental diets also showed
significant differences, particularly in the apparent digestibility of crude protein and neutral
detergent fiber (NDF) (p<0.05). The highest apparent digestibility of crude protein (CP) was
observed in the treatment containing 50% potato waste silage, while the control treatment had the
lowest. The results of some blood serum parameters indicated significant differences in the
concentrations of glucose, triglycerides, low-density lipoprotein (LDL), and blood urea nitrogen
(BUN) among the experimental treatments (p<0.05). Rumen fermentation parameters showed
significant differences in the populations of lactic acid bacteria, coliforms, protozoa, rumen liquid
ammonia nitrogen, total volatile fatty acids (VFAs), acetic acid, propionic acid, butyric acid,
valeric acid, and isovaleric acid among the experimental treatments (p<0.05). The highest
population of lactic acid bacteria (100%), the lowest coliform population (70%), the highest
population of protozoa, and the highest concentration of VFAs were observed in the treatments
containing 100%, 70%, 100%, and 50% potato waste silage, respectively.

Conclusion: The overall results of the present study indicate that growth performance, crude
protein digestibility, total concentration of rumen fluid fatty acids, and the populations of bacteria
and protozoa improved with the consumption of 50% potato waste silage.

Keywords: Apparent digestibility, Fattening lambs, Growth performance, Potato waste,
Ruminal fermentation

How to Cite This Article: Babaei, M., Ghoorchi, T., & Toghdory, A. (2023). Impact of Replacing Different Levels of Potato
Waste Silage with Barley on Growth Performance, Digestibility, Rumen and Blood Parameters of Fattening Lambs. Res
Anim Prod, 14(4), 51-61. https://doi.org/10.61186/rap.14.42.51

Copyright ©2023 Babaei et al. Published by Sari Agricultural Sciences and Natural Resources University.
@ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy, distribute and

make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.


https://orcid.org/0000-0002-6865-2932
http://dx.doi.org/10.61186/rap.14.42.51
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.42.6.3
http://rap.sanru.ac.ir/article-1-1373-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-05-10 ]

[ DOR: 20.1001.1.22518622.1402.14.42.6.3 ]

[ DOI: 10.61186/rap.14.42.51

oy VY by /¥ ojlous /o3yl Jlo (o> Slader (slaimgl

Sl b iy $598 e

g5 e
S)lan P oy (F95 g SlaneSus ladominl S g
T Mg mSodlans 9T 2468 (B M bl s

IRl 5 S (o e g (55,988 pole olStils olo g pld 1335 05,5 (65> g2l -
(ghoorchi@gau.ac.ir : Jggume 0 g) ¢yl (5,5 555 (amb milio g (65)5LiS pole oSl ¢)aubo g pl> 4,355 05,5 plas Sl -Y
Ol (S (S b o 5 (55,5LiS sl olStilsy 5l g ol @i 09,5 Lokl ¥
VYIS 5 b Fyls VEY/FINY sl o s
£V B A axio
b ganns b8
dl‘“w"‘“ﬁ)’ 6')-.’ lis 9 e Ego9e < O|5;.c4.3 o)|9.o.m d)‘?}i Lgl.n»,:b 0y > oMe il sba d))ghif dl.nmb)ﬂ)é )‘l oslil :Ban 9 PPRTY
il b Slge 395 sygl Jes 50,5 sl ale olb gy b uydty (51 a5 ol (ejiam Sluls doodylyp ol 5l (S ol 0dgr ole
2 5l Sale g Slhes auie ials ply a5 5,Shae Sgts s 03y9]5 (pl conlio (Slaii5 (5 4 dogi b o 50 9» ASle oM aib gloay
it bl sy 3les g2 b (eejinn Sluls e il golaw (50l Sl coyp plngR ol S Ban 1 055 (ST ple )
Der Sloy ¢ oy S5 g (slaneSs cbrasul )
So B ole F/0E /¥ o ke 5 p,S6lS YEEY 55 (nSila b :.L..‘SI 5 Jj asel Poyp u»i) Yo olaw jl iy opl )0 Lhu.vz) 9 3'9@
Sl los g (i 0 ghow Slals (o) Aald jlad Jold cdulejl (gla)lo s o3latl j5) Ae e 4 )15 % 9 Jlad 0 b ol MalS )1
VATY) (&A o3le u.o‘.wl ).») 9> &by u.:)ib (SR 00D 5]...») Slols Voo 9 YO D+ FO L§5l>
Shsd Jds capd g (p=21-Y)) (Bpao S o3lo fp=-/-¥V) &lis; oijg Gl (p=2/-Y0) Yoy Sbb oijs > Sobsae ol Bl
©luls 20 00 (sl slo 53 gy (Span S ol g alis) (g Gl SLL Ljs VL il 292y iulejl slajledt o (p=/0Y )
OFgy Sl guan bl 3 ()l gxe glis a5 oy Gl Lilejl slee s (sdse dlge syl puan CullE ol A sdmlie die) G S
o 3 pB gy (6l man ol i uild D929 (ialojl slajleas o (P=1/-YF) S esugd jd Jalel GUI g (p=-/-1Y) Pl
(p=+/-Y%) o5 clale 3 (gl cxe Cglas a5 o lis o3 pruw (gladominl b By ks A cdalin dusjouw (M Cluls oyd 04 (gol>
@b il 2y ivlojl lajles g (P=/VY) 0gb lopgl e g (=T V1) Omb Al b Sgngnd (p=el V) Myl
p=+/+10) lgj5595 dp=+/+VA) p 3 S (p=+/-¥2) S5Vl (b 58 Cuma )3 5y gine Cglas &S 2> L (glaeSlss yua5s sboazunl B
(p=+1-V8) Ko pigr dp=+/+YY) Sgmay d(p=+/+10) Sl sl (p=+/-¥) ;5 on el S p=+/+YF) 4085 plo (Slisel )5t
o3 Ve gl los > SVl (g Sl Comer (VL el 392y (ilojl )l G (P10 V) S Mlggnl g (0S4 4) Sy
2L e Gl S cbale iVl 5 ao)d Vee ol la )3 Tjsian Cuman (VL o3 VB (ool Jlai )3 £)8 (I Cumex (i imb
A5 eanlie uojiaw Gluls Mow 10)3 0+ (gl Hlow
3 B Sl s 5 40ad o)1 o o] 5 e 5 ,nl5 i Sl ) 3,8k 5 3 ol 3l (b I ol (6 S Al
8l dgug swe i Sluls Mw do)d Voo prdaw yuas b 195659

Gyplls pin CoblB (lawSs pass dominl b ) 5 Sles  ojiw Sluls (g)lgy 0y 1 gl (cLBlg

.(Mayer & Hillebrandt. 1997) cusl )] 53,8 slow doddo
oy J ot5 Olisdr Wlgie i Sluls M Slald g leny (Sl slmodygld bas 5 gl
.(Sugimoto et al, 2009) 345 edlitul EaiS lgeis soly g asjz > gl 1 sueme osliul 5 (5)0liS

5Pl gt Sl g (n 3Ol il oo (drejum (Ll
Gebrechristos & ) wsd odliwl (5)lsy laph
035 sl a8 Wl lis b jimgh .(Chen, 2018
2 Jeloeel BUI e colilB (il b e jeuw Oluls
Sl ((Shd 5 d9me 9 (sl 02inpd g (S 0aed
Kanengoni ) 3,15 1, oauS ) lg5eis slapls 4,55 55 aalinal
a3 sjuw Slauls 3,8 sl (et al,, 2015
Shes Wy > Wlge Pl Jsol coley 5 Skl
Bled S8 0uiS lgsuis slaphy (glyr cunlio muin culilBly
Slodls s 8 slaimg} ol L(Cao et al., 2009)
26 oop > Rk Gweicwe P Spas &
Sadri et al., ) cusly (g)lgy glooy ddy > )Slas y o
Bpas Cute Olpl Gidgh (plis> Cicren (2018

sodylyd g ol Gl ooladl oolisl (glpy cuwlio
slaodygld 5l (S dejam ol ply w15 )0 0hg4
W el )3 5 a8 @l Ol wke
Gl Jlo 33 o5 gk Yoo Il Glar 53 (ejia
Cably y uejeuw 5 YOF dgas wlllw olo) o g
shb sjeaw oluls .(Kalantar, 2017) dgud oo
CoblB oS s (piS  lhe o YU lads b))l
Mayer & ) 13,5y FaiS lgeis (Byas oy )5 Byuas
Yo ozo .(Mehrani et al., 2021) sl HB0S lgsuis
09 shad Jd & s ye (e Slals 1 edliil
Guoliol wopd Yoo A dgus o o8 i oolo
(e Sluls (S5 Ghy) e o)cnlil fewl


https://orcid.org/0000-0002-6865-2932
http://dx.doi.org/10.61186/rap.14.42.51
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.42.6.3
http://rap.sanru.ac.ir/article-1-1373-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-05-10 ]

[ DOR: 20.1001.1.22518622.1402.14.42.6.3 ]

[ DOI: 10.61186/rap.14.42.51

oY

G mSodlus g (258 (B (bl e
VEY [ o)l /pmdles Jlo ool iyt (slosimgsy

2Ll et O cd)S L5 gl Hlasl yy sxile 3L
Sid odlo g pdycnle 593 5l L cusly 18 ooy Hls]
Opan S ol Hlude ‘_g)cfa)"l.ﬂ oy (Bpas
) Ot LSS 5oy VF g ooy by (o0]ya] & yguody
9 Shsd s cupd s S e o3 Shgd oy
SleMbl g 38059 Joes @aily b alisy oy ol
g (385 ol )3 odliiuldyge (g jiam Cluls
2 8ly rejme Mg S5l 0ad jie g el
g Glp ad Gl B s gl a0 Gl e
oo b ejoum Gluls 8adxd opl )0 D sladiges
oaid s a8 oS b (Lo pd AD Cos L) do)d YYIY s
2 5 balste (o) VO Caws L) aoyd M Sis odlo b
byl & 005 5pSlon g 03528 MWl Jshls (slaus
ol (Saodly sloauss” wad odb B pSols -
Yo s ol e 5l g0 5 S (St B0,
3 5 sladigas )3 6oy Yo 5l gy 505 (51055 5,
Qe 3l o)lde i plol Galisee blas (6 5dises 4
Jae ply 455 ol8ilojl &) plond oS 5 (e jslaiony
sbylas > oddimsd Zohw cawop oxle Bl 5 a
I3 oolazulyyge gl Mels oy Sygods el
5 &yl olas plB gy (S odle Cpoe 8)S
Syl gy Golul yr (ool ool (sladiges pB S
odugd 5 Jalomal AL polie yismen b ekl AOAC
b9y olel g sl oagd 5> Jolowal U1y 5
Van ) 8us gpuSojlil (VAAF) 4lKen 5 Cuvguwpys
Olols PMew olosd oS5 s (Soest , 1994
Caol odiodld LS Y Jga > (e jcams

Ao ol wan bl S > i Sluls
po5d gbddoiwlyd 4 (Franco et al., 2021) (gise
Iy 0aiiS ylgzeis (slaply )5 (Zhao et al., 2018) (glanss
weyad it glie wyp & g bl bl
sply L8 dsjcaw Oluls M Lbe lyl
Tl (3l Fl pepp Glagh ol S Baa gy
by 08l o> b Liejuw Oluls M calise
P sloy S g GleSs el ean coll

29 S)lan

W) g 3lge
S A sleabys JI dyeyd 5l imed oyl
olwl > gly (Bl MhwS Ghygp (popad 4e)ie
b ploxl (Sl by el b ol (olhjle
b oLadl g J5 sl 5oy ol ¥ooolas Glggy cnl 5
aole ¥/OEIF s i Siko 5 o) SskS YVAY s :Sile
ool slojles a5 )15 Lialejl 2)50 jgy A0 e
5 (i 0ad sl Slols on) wals o (Joli
odd ohuw luls Yer 5 VO B YO ol oyl
Ldg (Sis odlo Lulul p) g wld 1Sl Sae i
Spiaonle 0y LIS Sl s Jlas p 5 baph
VYXVA bl L) ool glm o dB )5 c(gldzamgs
059y A+ Gdlyn 9> S goy—b St (myeye
5 peddglie BB 5l Bl oy uad o)l
Jley b s o didg alie puddgilie BB (555
A a5 (SRNS) ' Sog8 EuiiS lypes 4115 o
15 3 5 bl SIS sy ot lay B e ST
Sop Ve (O L (Wier g Aive) Cugr gy Ll

(s 00l duo ) o3lainld jge s j o Mo (olsond S 5 =Y Jodn
Table 1. Chemical composition of used potato silage (% dry matter)

35 Jsbeob U 5 ol LI S5 ol

. e slojlas . et s et e s Crude ) pl& (555 Chemical
(ASH) S e Acid ) 3 oxiyed Neutral ) 23 oliysd . Dry ) composition
(Ether-extract) (protein
(detergent fiber (detergent fiber (matter
9.63 037 15.20 7.80 33, JJds

S 318 & alalidly 5 a5, Smadly slaauns 31
Cobls b 6yl o 3l il a2 Ve sles 3
Sole gy 5l eolamwl b Sis odle g (gdae dlge puin
dlge cdale S dulee sl 3 Jsbrol puss 30

Loy ome gde 5 Shps cladiges 1> Sl 5 (sdie

Van Keulen & Young, ) ud duslxe V aayly 1 ool

(1977

()

S pAA o ppb gl o

SAb pin Sl o= Vo= (eix X

s ALA Lo Sy s gl dos

o3lo «Sis odle (gyals pudn culbld (g,S0jlul (gl

oy g 5 Shps sladiges Pl Sy 5 !
Sl g plie 5 AOAC lagpg) bl 2 (sile]
5 (VA5 Congor 9 sy & 55 aizgd 2 Jybnal
(Van Soest, 1994) 1 cpuns Gialoll 4 JIAD slajg,
3 ialejl Shs g pplls man Culild 5pSojlul jslaton;
oolazwl S8 b [ Slis & lgiedy sl jo Joloeel S
Jor 2 g ¥ ookaidyse (slajey > gehie (gpslaen D
3o ol ¥ oy ol b ol cslo ¥ alolil
alig) oaBsyglaer gsde diges ab plonl S|ygs Byuae
P39y SSE 4 g e Ojgots g bylse wabop o

1- Small Ruminant Nutrition System (SRNS)


http://dx.doi.org/10.61186/rap.14.42.51
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.42.6.3
http://rap.sanru.ac.ir/article-1-1373-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-05-10 ]

[ DOR: 20.1001.1.22518622.1402.14.42.6.3 ]

[ DOI: 10.61186/rap.14.42.51

Gy mSodlus g (258 (B (@bl e

of 5 ik CubilB ) DSlas 1 o5 b s jiums Olals S calises glaw (53500 il

(K3 03l 1uoyd) o3liuls g0 (cdolojl (sloe ey  olowd LS 5 ¢ 1inl =V Jgis
Table 2. Ingredients and chemical composition of used experimental diets (% dry matter)

(s i 04D glow Olals calises Folaw

100 75 50 % 0 bt le
6.32 6.32 6.32 6.32 6.32 (Alfalfa hay) ds0gy s cale
4.14 5.46 6.79 8.11 9.43 (Wheat straw) p.u3 ol
9.34 9.34 9.34 9.34 9.34 (Corn silage) )3 §Mus
25.00 25.00 25.00 25.00 25.00 (Corn grain) > ails
0.00 7.50 15.00 22.50 30.00 (Barley grain) 5> alb
3529 26.47 17.64 8.82 0.00 (potato waste silage) _gixe joumw Olayld M
9.91 9.91 9.91 9.91 9.91 (Wheat bran) pxiS ysges
8.02 8.02 8.02 8.02 8.02 (Soy bean meal) Lgus dlloes’
0.47 0.47 0.47 0.47 0.47 (Urea) o gl
0.47 0.47 0.47 0.47 0.47 \(Vitamin & mineral mix1)  weliyg— Size JoSio
0.57 0.57 0.57 0.57 0.57 (Calcium carbonate) maulS’ cliy,S
0.47 0.47 0.47 0.47 0.47 (Salt) S

Chemical composition (%) olbess LS
1.64 1.65 1.65 1.65 1.66 (ME (Mcal/Kg)) pusdgilie J& (55
69.00 77.00 79.00 80.00 83.00 (Dry matter) s odlo
13.88 13.93 13.98 14.03 14.09 (Crude protein) pls 55
2.01 2.20 2.39 2.58 2.78 (Ether-extract) s 5l o )las
48.88 48.70 48.12 47.75 46.30 (Non-fibrous carbohydrate) LI & cljipgs,S
34.55 3425 33.95 33.65 33.35 (Neutral detergent fiber)  gsoniy g, Jolowels LY
0.62 0.63 0.62 0.63 0.62 (Ca) S
0.34 0.33 0.33 0.34 0.34 (P) yiud
e Joo 5 ] g Al 35 100 5V 5 iy T 35Ty 1000001 1z L 33 8-+ Jalt g Joo 555

o VIS 2 S e Ve w59y £ T emo p S e B0 coal S Y K £ Y as 5 5 qiito p5 VR ud p S A ol 25 VA ol

JERTTVR (S VRN TP PRI

Vitamin and mineral premix provided per kilogram of diet: vitamin A: 500000 U, vitamin D3: 100000U, vitamin E:100000U, Ca 190 g; P, 90 g; Mg,
19 g; Na, 60 g; Mn, 2 g; Fe, 500 mg; Cu, 500 mg; Zn, 100 mg; Co, 1 mg; Se, Img, I, 100 mg; antioxidant, 3 g.

o oulil 4 aon Yo Sojdle swl ) e
) Ve gl Ladgel eSS mlb gl e
.(Broderick & Kang, 1980) sui ()5 o5 ol
b9y 3 oolitl b eSS lo Sligel 39y (6ol
A8 oy sl oS5 g (Conway, 1950) ygumlyus
9 Suplly «Sopig « Siigmgn Sl Jold 4SS gle
SlSgleg,s B elies I el L S lggs)
Ottenstein & ) a5 plxil (GC—PU4410-PHILIPS)
.(Bartley,1971
@Lo 2 d5>g0 ‘_SL‘%S):;L.’ Jf Caro> L;),\'fo)‘l.\;’l L5|)g
Shyes odeg Spae |y colu oz Ar 5oy ) oS
Sob Sl 53 g b 4iB)F Sl mle Sl ligel e
Jaze ol8iolosl dy aboldy s 15 03> 1,3 5,5
MIOA pH b 28 basee 3l ooliul b olSiulejl )
St 4 S 3.3, Job b arasid plo I ()l
EWIEPI S SN WP WP S0 RV DR WPRY R WY A
b )3 00538y Jslore 5l jid ke /0 i b 1SS
o 4 CO,p B L cusS slady) L i gy cuiS
Olymss (18,8 415 0 b ecoled)d 5 Bud (» 55 436 ¥
Ay g &0 (S g 08 4 S5) S 9 pH
MPN Jslis 3l oolatwl b g 03pes 59y VF 5 o 5551
ol 9 weMedy s auwlxe (Most Probable Number)
S glaiedy B SO g cutS Lo pH izl b
ok S SVl sy slag st

@l ilesl A+ 59y 03 etlojl slaeys I s pS 005S
P Jo il o pandlS' 655 Jg yadS 59l polie oy
9 YU il b Songnd (ol dbdls b (59000
W el b SThgs Gy 1 b s ol oisrs
[ u.§.>5_v9 4\]91 )1 oaliiw! L 9 Oy Tuwe Lg)‘fu?
33,5 Syabs I 'EDTA slisl a5 o3le g5l 6y oo
Jostepile e g8 glaadsel slawdly s Wl
oy b s a8 s (a@d V0 Gdedy e Yeed)
MF ol 4z =Y gl (Sl
o slbasswl,s (Relling et al,, 2009) wi (g)lh 25
(Mandray BS- 200) ,5YUlgl slSws 3l sslaul b
AAD (g Sl
Ofors PH) (lawSs slaazsnl b (6 pSoilul (ol
Sloop aeSs gl (13 op sl 5 (Sbigl
23Shss o el jlea ilejl A 59y 3 oalejl
b s 4,5 4S5 1 egpe Al 5l oolital by pruo Cugs
Jeo B Jlzwy  gepH olSiwd 51 edlatl
4eSs o pH (gpSojlil (CD 500-WPA i)
A5 plol oy 4eSd mule diged (58,5 5 dny dlolBMy
a2k Y Sl dl b 4l plo sl e
O39rs om slp ol J) Gliges 5 0 Bl jogase
s 4eSs wlo HlE G lanwl S5y Slosel
Yo oogsdl Gl el (Gl e Vo) ausby aille

1- Ethylene diamine tetraacetic acid (EDTA)


http://dx.doi.org/10.61186/rap.14.42.51
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.42.6.3
http://rap.sanru.ac.ir/article-1-1373-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-05-10 ]

[ DOR: 20.1001.1.22518622.1402.14.42.6.3 ]

[ DOI: 10.61186/rap.14.42.51

od

G5 mSdlus 5 (28 (B bl s

o 9 By 2o Yo JopeadS pidle AL g 0nd
sSusg See 5 st pY 5 edlizel b ohlSTe ilad
Sppots ghjled @i S 3 Slad 3)0e )bst
b (aeSs @le 1 ke 5o 03 Tojigyn o) clale
» (Dehority, 2003) i 5,55 5 aayly 5 eslai!
a eSs @le 5l i) e SO ) Tgjgigp ol.\,i‘N 2 dail,
Wgei €8y 5 d g )l pY 3 s ¥ 3 gjgigy Slus
N=10.4xaxd sl
S35 5 5kess 0L (okas WelS 23l B > gi’%h’}] ol
‘_;Lmblb W fabol )stl 9 J) w" )J 0y uol) Ve $9)
ool Jl3dlays GLM ayg, 51 oslitl b s j1 Jools
Gy obylsS ase o eslinel L og A/Y 45w SAS
ol as el ek glaislejl 3 Sles b))
P ClesS pie Olsisd adgl G e (Jelodod o
SAS, ) wb s 5 Jao el g a5 wBS
(2001
Yij=p+Ti+P(xi-X) +Ej

B edrols 1uSbo pocosalin ja jlade Y aaly opl )
e Xi ((SaS i Gl (655 05lul Dyge domiwl ) Caumils
slbd Eij g sleg 51 Ti o (SaS puxio (0ke X, (SoS
ol iolejl

ool 3 el b alejl slajle (Sike dulie
L oploal o0 (gl bre maw  GSOb gl s
.(Duncan, 1995 )

Slox oAby 38ee Sliv (:S0ke dunlie
Mor ol 0is 2 bsine ©nlis & b olis (V Joa2)
Sits odlo (P=-/-YY) alisy ojs Lialsl (P=+/-Y0)
o (P=1Y-) Sl s s P/ 1Y)
O3 Ll 09 VL bl sy ulejl slanjles
B+ o> Hlad 50 iy (Bne SUiS sl g sy, 59
9 oYl b saalie (ejcum D Sluls dop
s oole g ailiy) ojy Rl SLL s crpomt
o Sluls Lopd B (g9l Hlosd D S pd (Srae
9 Poml Orizzen b osalide dald 0g)S o (dneju
YO ool sled 2 cuipa Shygs b cops oYL
Cadld 2939 ol 09,5 5 (usjamw S Oluls ds)d

VY /¥ o)les [pmd)les Jlo (oob lidy slo gy

S B Jhew dhwgds ordans e lacd,
S J3b p» 'MRS CulS laye | w5 Ay, D
s el eS8y (8) wdSSIA das o yauody g Ay, isd
i ) e 95 bl MelS cuiS e o diges b
JFoslinal b (il )5 alp S Ll b «cuiS Lo
w3 (A Jao g olall She 08,5) S4B 5 lgnce sl
YY by o cels YA oo a4 v jind (g0 L 9 5
ks wels YA LL o asS 8 oS ole 4
Dyl R 3 e 2 038 My la IS
Gl sy J) sl e Sy dnp SIS S iy
b sy Jo el e d)%Y&b 2 Ao dlpugey ans
8 i) e Ve glie & VRB i s 1 e
L odly eS8 wnSIA dae Ojgody g By, iad (o5
O e b bgle WalS S e g diges b
culS by 51,500 il e 0 lde 4 wuliS oo
o DM U S asu,  Giodys g5 VRB
iy YW oy o ocele FA o @ bl
S S 45 el YA Ll o S 5 ol il
S oS 5laae Ve ug g Jholed 0 4 lete o8
Sl i) oy pdaw jd 03,8 wdy gla S Al susles
S lagmo (s3> sladly 4 plSn 5 wad sl
YA el 5 b Jitie og playss Ayl glls 45 BGB
FA 5 a8 )S )8 ol S Sl 4y YV gled oy cels
cbdSyy dais dbul Gl g o asils celw
(Ghoorchi &  Wgis o5 AU p,3 1S o551 (K5)50,8
e IS sl S sl amle gly Ghorbani, 2012)

i odlawl Y odaly jl aesls wle 51 il Jue po 0

N= (log10CFU) xD (v)

5 Silor lapusl)lySee Cumex= N abl) opl
22 e 08 Ly SVl b il
ey yo ond oSl gla IS dlawy =CFU cnaslss il o
..\.mL:L;o C»é) ,»S.C =D 9
L;Ubo).g w é)l:o ]9)5.'9)) W'djjo)]xl dl)) )
o s 3l oy Gely ¥ oslaas ciolejl Qe 5y 0 dulej]
dol 5l oolitel b awss mle oo Yoo s oLl
odey jl 8 cele Yz 2 Ol 4SSl (S
dyl 5l ool b i 381 Sllas 4eSls 5l s SThes
o pd A dlo )3 5l golue oz b g Blo Y Hlps &S
oS by sl plite Sl (550l 5l g g gl
8 el V¥ csedy 561 glod o 5 (SO0 50 U5 g
CpelSs) diges 51l e S Uiyleds (sl a5 ool

1- DeMan Rogosa Sharpe

2- Violet Red Bile Agar (VRB)

3- Brilliant Green Bile Broth (BGB)


http://dx.doi.org/10.61186/rap.14.42.51
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.42.6.3
http://rap.sanru.ac.ir/article-1-1373-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-05-10 ]

[ DOR: 20.1001.1.22518622.1402.14.42.6.3 ]

[ DOI: 10.61186/rap.14.42.51

g 5 i Cebll ) 3 Slas g b disjaw Olauls 50w cilises polaw (53K il

Slop oy 1) D Sles Slaw p (adolojl (sboyles 51 =T Jodo>

Table 3. The effect of experimental treatments on growth performance of fattening lambs
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Table 5. The effect of experimental treatments on some blood parameters of fattening lambs at the end of study
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Table 6. The effect of experimental treatments on total bacteria rumen fluid Log 10(cfu/ml), population of protozoa and

parameters of rumen fermentation
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