ﬁ:{a@:gbﬁf:“;ﬁ;
OB NS 9B 4> idgy g i
\Y‘** ‘rasb B)Lm:} (J5| ..\J.>
http://ejrr.gau.ac.ir

Cadlad p (ou Jad v Cudgiid (59)) Ml (2 Ao T glaw (w3
05 IWAaw g doSul (3193999 3 9 (U S

ANPENENpD- §V Jgabsl sane o yalb M dduld o gasand
Touljme IS 9T Yl drac
sty sl pse 05,5 slskad” 5 sl pske 05 S OLslsteal” ¢ ol psle 05,8 Al i )18 w el il
Ol 2 Gely rbmle 5 50508

AX/YNY 2y ol YA 2l s

sS
2 lisen s aSL Cd y anl o il sl s aalllas nl s
A D) e e s VT L sl U b B s el s e Olsi S
YA 055 S5 L3 bl e (e o 53 dlr Ao s ¥ 5 Y (sl slae s LS (las
o 5 Al desn YLl o (Uald) b o Jold lesT slasles A plasl o3,
S Lapls 5l o 2 STyt 5l it Cele Vo pi 4aSls mle Loy Aol (o o T L L
Sidsos 5 oled b i 5 S S IS Jske bl S5 51 A
S SL olanl S8 Jase Sl oslinal b pizean i3S plnil e gislan oY 5 Walss 55 5
o A3 S e Ol sSOL sl 45 5 FA YYE Glalles s oS slaw gal Lgf.xivﬁa.a Sl
G5 sm S Al bl 3 b b Ll sl S sl Ol
5 (P<0) (Al o Ao ¥ 5 Y sl byl gl 2 e o3 YAV )T 5 vvox) T
S sk el e F sl o 53 R Slee S5 sk S (bl ol mls G
anSls lag S o it el 23 5 Jsleeel U 5 K3 esle OAE LU s s e dd B

javad.khalifeh@gmail.com @5 J oo *

¥



Oy ed g 4l dlgaesw

SV (Ao, QYT s APy Ll ja) Al dos B sl Sl 5o 05l sSSE el Y s
Camazr (b oS 3l 0L MPN 555 bl 5 g St oslaws 35kl (P<t/00) 54
)‘e.)l.d.lwlés.k«sdnb% @t‘u'l‘f’l" ML@MLKM)JY&}(})L«QMJ&};JA&QJSL
5 b SL Comar (Rl OS50 Slas g Coner A 3 1 e S Al o doss ¥

M\M‘JMLQ?M)JYf‘f))@&b.lﬁyﬁ)bdjbub s_ﬁu\éﬁ.,\ivﬁa_h

AU Sioled 5w Glags SU ol o i slS (s loo s

dodRo

03Le) i gh 5 satige 5 Bdtas 45 (A5,IS Sl 4 ey SISl LS S SO Sl g
OLSan 5 eslsl) ol ots W 5 SlaaisT xS O0s o5k 5l 5 (ColKanl 055 5l Sdas
Coolt Ll (ot S s T Ol b dee 3lse 51 S e gz (Y000
il ol SWsls 5 IS oS 53 e sl cd (RNl W LUls 5 sAdsS
L) S35 b 0535 wbio 5ledd s SLigel 5l soldie S pl (0494 O 5 Hlo)
a8 Sl 15 Ko Lt 53 5 03,8 ST sl 035 25 51 e Ol w5 e S
2 Lo a1 o5 p s gl el (Gl by (T O 5 S pelsD) das o 13
by Sl S 3 2 s ke O3 Rl sl cul s s e 5l 038l Ol
Slp 4SS Las 5 358 0 B Csllas d 3 4SS PH 5l 45 ssde passel O
bog ol p 8 00,5 By e 5 B eas o 55 edd b LAV.M?;K,U;:A L,
(Vo2 O 5 85 LIS 5S) 55d o iy ol - pls sl S -

Gl bl (s aes s Ul (2R )3 age B Lmb)'f”)ﬁ' ax S1as esls Ol Slid>s
ke s Wgps) deas S SIS AlS G s i s SL &S das e o3l Lao]
5 g 4 e s 4SS Glae il S (Sl ol i o i (N4
AP O 5 0 szl 555 0 dalss s Comer 28 L 5 Bl b LS 8
S oMie oS sls 0L OF & Cism 03531 b anSs mbe 51 g sSas Koo Jlesl S (susb w
S 3 I el Jole sl 53 0T e S Ll cedd sdaly Wss 55 Ja b o

¥y



YFAY (V) o lond (V) (B 0GS lgdeui 13 idgs 4 i

Wil bt Sl sn opas 4 LOT abalr 51 oS5k amt 55 5 S8 )l S
0188 Wiy 5 Y1)

e s el ot 53 St Il ay igls G s s g 2B oS 4S5 (slags S
53 (VoY GaS 5 5519) S o0 o g 5 28 355 b ol a ) eln slse 5 0l
5SSy e Oad 5 L s Ao ¥ 0ssl 3 (V) Ol Jlde 5 e el
Gl ims ssb w4 s sl Lles 45 sl Ol Lol B 5 o 0ot Gl tee 3 Shas
2 S Sl p wlisy 03 Ads Jamgte 3 8 Sisesle 5 Jlosle (6 pdyean I3 o
om 03 e b st D258 Lo Ll e cpl 4S5 SV GOl sk dali L sl
D357 OJ15 St Clld WkS b aly el Ay oS el Gae Sl oS
Rl S g bep 035 Sl e 5 S Gl bl (s ol pdeaa s
STl coigmy JoSa Lol b 5 s n s Spdipean (HIB LB 3 5l
22 B o e s S 05 S Sea 8 085 LlE e adees Lo SL 4
5 laalis slge (LS Jsko oolms 53 s g e S BLe b ple 5 (g dlse w5 s
Cllad Rl e e g 03330 S0s SIS 5 (YW aas) Al sy
GRIB 5 aeSE Cardy e (Suigtn AL S 4 ) oS e 0s S s SU 5V
el 5 GRIP el s Ja g b s G138 e S slags S e
A el awSs 5o Sl 4 Sll s LI Eel ] & 0 e 4SS 5 Sl
AT OSes 5 oo 5)

Cgies L g0 o5 4SSl 0l Jld andS — st Sl s T A0l >
€ b Loist Olpe Cod 45 (93l 5 SASHS ey sl sl g8 a4 e L s sd e
3 Bkas 45 0351 oy (61 0lS end 3,10l 51 2y allil doys (Gl sl se ol 5 e
b ozb s pls e o el 5l eslizal 53 OSCie 550 o 5 VU e 5 ool Jole s
A5 L 58 5 Al e el Sl el (5l 3 g sy LS s a5l 4 e s
S cpl g b lodd atld e e (55l 5L L S 3505 3 IS ol 1 edkas

3adoee by 3l sy anSs o S 55l (Sas g ald (o815 e sy 3 3 Sl

¥y



Oy ed g 4l dlgaesw

(e s Sy o) Anl (o cilsie e aalllae (sl (st ol cnl by o

Ly Do e Ol S 4SS ols5 5 s LS s

W ydg; 9 319

ole b oo ol tide S )y VY Slestizad U u, YA Codea Lilesl ol bapls 5 Laa o
o ) ol YL Galas SlS - b IG5, Y e ke 5 0SS YAEVD G55
Jslr Gb 5 Lapls 055 ool andllae 55 40 slaply oIS (o A C\;ﬁ‘()ugﬁjauiﬁ.a
(g pAS olS iy ol ol ) L i (Slides e el 1487) olie Sl Las
Gale o s O (gole Baas lao e Koy cwsltg slge 5 Sdmeslse 5 Sad o Sal G (bge
5 Aoss o (Uald) do s i Gl 4 Al > a5 s K esle 53 0 SlliS Lo s O
S ombasl opl 3 eslial 3550 Aol or A eslinal oSTze i 55 5 e IS 51 des Ller
5 edd bl SUS o 4 bae e GRll Usb s A5 a8 s ol Ayl LG eS s
LIl e el a 4SS e G 3y s s S 15 Olaaw S Sl s Lgral de s
.maﬁéfdy@ﬁur\;yf@

S 8L Gl e Y0) 4 Sl sime als5 555, Comorr o S 9500 Sholed
blse Ao s Ve O:JL.,J,!;\ww(,.?&p,quw&i«@g&,b;\,.uaﬁm;;t
Sl slos 53 5 (SOl 53 JS 9 5 n S Silhp b e K b el K 5l e 5 s S
L oGos wsSus S Sl oslimal b OIS 30 asled (Yool OLKas 5 Olgl) A esls 513
250 fagslen oV L L 53 L0 o A2 plil (NIS-Elements F 3.0 Jue) $0 X LS5
b s S e i Ao VBl Ll Capl &S s g s B S 15 nled
Soge 4 oled i O (lal 5 S seSD) LAd s 58 Cilthe la i (ol
153550 Ao Glasy S 5l (shoys b (S mle slalgsgisn 31 A he o s slaw) clale
s 1S S5 STas 5 Cemer S o

Satipmas 5 L35 5 Aol (o G0 s oskes 4SS Gla SU g pdiean Sl s
Aalsssisp Oagad I gl S mlo 88 5l dms (0,8 Ol S 4naSCs glags SL e

Y¥



YFAY (V) o lond (V) (B 0GS lgdeui 13 idgs 4 i

4 Joo ) LA 208 Sl ealatal b e S 55 0l @@ 35 Ve (gl 5 Ve 3 4SS sl
sz b (2 s o fqu;“‘ Vo Ol 4 JoeSYe 5 1) a3 b 53 G300 Ol
Olge 4 ool Cods Jguames (Y008 O Kan 5 K5) Ldd 4 sdal Gl bl sl
03,8 BLAI L 8 Sl wms TR 5L s Dl s el Y Sl ey a3 slags S
Vsl S BMIOpU o anasls slags sSU oliast] i8S Lasms 4 o3 V0 (53l
a3 YA 3 S lame 055 jalls 5 sdome C2S Al e an Sl A S LSl g 6lS p S
ooly cuis (As a8 b 55 LSO Ol e gl ) cele 47 5 A XY slaole; sl sl S sl
Col s o Bsy slas 5 baases Slisel 055,50 0488 (bl 5 JsaB) Las
iSOl Sl e A (6 S el e 1Sl olKiws 5l eslizad L (VAAY (KIS 5 SO )
051 53 skile Sl &ped 5 A3 Bl (S s 5 @508 Sl Slaalad 53 3 e Sl
03) A § xS o3Il 055 S 5l dny g0l 53 (55 el 3 > loal DU s 8 S
oy 5 3 Jomal BUI 5 i asle 0 b o ol 5 adsl Jldis ol 55 (VAPY (o pe

A dilos AES Lo 3 S 68
55 s eslizad (MPND slass o 5 ez oy 3l 68U ol S 1656 o sled
5> ol 5 i (soslmer Lapls 51 caan Db somn Lol e 036 4neSCE mle ¢ ulesl slasles
A3 S 4 PHEVIOA L i8S o il olubesl 53 s 8 e olSila3l 4 p 8 ST Sadls
ag VT VT a5 bl (g3l G5 sk b aneSls Sl g 1 (5o e
boe 53 0l G55 slme Sl o 0 il L () an) LSS e S35 a5l e 5 S
Ll Ll a1 S S slad ) o B Y e CO2 2338 L 50550 g (2iS
L ot o PH b e 2 550V 51 g 5 A8 S 13 51 S le w53 ¥4 slos L, 5L STl s
538 Ky edalie 5 PH i L5 s S i3 (Ol el oz Jie) 2o PH 51 aslind
(s523) MPN Jsliz 5l eslinal b colg 5ol and (680 L) ) a0 & s (g pusls

2- Most Probable Number
¥o



Oy ed g 4l dlgaesw

ok WS 2 b B s 6L Tasan Siled 4 b slaesls ig,bl T
oy s 55 Jsloeel GLII 5 it osle 0s LU 5 (8L Clled glaesls 5 Yij = pt Ti +eij
2SS S b eialesl il slajla sl CuiS Lo 53 408l Slas SL by
A5 plnil oSSl a3l b e Sbe anlie s BT AN tl s SAS il 65 Lol
(P<e/0)

Yijk= p+Pi+Tj+H(PT)ij+eijk

(i 3550 odaline jlade) anly paze YijK
sl IS Sle 1
Sles JIPI
ol 1 :Tj
Obj 53 sles ki i (PT)I)

ui_jb:j sk eijk

ol e bles ol o sl Glasles oS das e 0L () i) Ta3ss Sooled e

o oss B sl e sl sl cpl 5 il |y tda S aneSE mle s Walgi s IS slus
Sdsbe 5 GRAPA Coner rmes 2 4SS mb e a0 Dl s il
L sl f}:;ﬂs)ﬁlw'}_sxfgb-ﬁ ;_ﬁJS‘YL. dals Sl s (- 53l VY VY ;.,.:JJJ@_)
5 el gt ¥l 3 Ui s oS Gl LB il il s Jles
Cmo JS e ale Wlid g 2o Ao Vol Sl rﬁ:j:;l s
) paaa sl Comerr do)s p e il or o3 ¥ 5 Y (sl lajles GlS3e slalssss

(do 3 ANY 5 80/88 (o Ja) L g yls

Y7



YFAY (V) o lond (V) (B 0GS lgdeui 13 idgs 4 i

< Q‘W}f(w @Lﬂjb \o f sealdas) ‘_;L&IJ)'_,S‘J,; W}Mbﬁuﬂ?ﬁucﬁj'—\ dj-l?

Sols oae Jlazl SEM Ll do s ¥ Lol Ao Y Jall Jgeeey
b b T.oow
/ey \IALs Y/AV V/YO A% 55550 JS
VYA CIVAD /¥ \As ¥ £ 3543 55
b b L
o/eYY VAYO . V/0 v/vR O 8 n
Y Y/4\ L/ovP VP 1)@ Syl
S50 Slalgs 55 Comar JS 3l s
VY Y/+AA AV 51/54P VY/AYC 523 53]
b L.
EAM YIVYY € AR¥ AT AP
aeA Y/FVY Va/AsP \A/SYP 0r V2 Syl

il e b gme Ml ghls e a (gly dmed alie G gl S lacas; ojlkkulgler Sl SEM
(P</v0)

Slr nl 5 A3l g S las 55 2lad S2aS 53 ol o o ol UL ol andlls
Sl gogl Chle LG Ls S S Oliie g i b o Ao ¥l sl
OLSen 5 aal 1890 OLen 5 i) 358 0 bl Wl 5355 Camex 28l 15555 s
155 Ao G353l S Ulpe 4 Ll b o s SRIES A e B4 (YerY
s s Lo slaeY B 4 S L Lo LS s Wlasgs Conex RaKS o
ot ol 5 ol 285 1 a0l Slad S 30 815555 S5 31 15 by O e s S )
B 5 Al SL e DALl o3l 5 Walss s s e oo O sdoaly 28l
(84)) Wass 5 eVl Sldlas .(V44) OLa 5 zmn) 55,5 o aSls gl 2 gk
Sl Gk Sl wneSa s Vb (Bl 5 S Conlt @ a5 L e S gm sl 0L
b bt S gn o st 4 OIS e 5 S > (18l o OIS 30 S >

e Slele 53 (p 8 LS 53 0 8) ot el pd 3 Jalal U5 S esle 02 L
osle OAs AL El58l el auly o IS b 4 il sdd sl DL Y Jadr 5 O sl SO
Oley cpl 53 ((P</00) Al Sls pms 05l sSOL sl Y b js 5 s 8 (6 S ban g S
(Ao #/V ) dald sl 5 (Ao MF0) i osle 0Ad Ll o SVL Aol o A3 F el
53 dos ¥ a5 anly aalsl st Ky ol O sl sSO1 0Ly Gl L ety | e o a8

sl U n bl i ol andls | L2 a3le 0 16 o by sl 45 0L

Yv



Oy ed g 4l dlgaesw

G Slela s LEL(P>/00) 355 Sslize bl (m Oppols 501 sl YF 55 st oy s
Sgosbar (P</00) s 8 sdaline (ool gms oslis Al > Ao s ¥ gl b dals sl
¥ bge i e ph 5 el G paa Sl o 3L G0l 31 0L sla0les b s
53 L SL b me U 4 Ol b e (R ol & o3 ATY9) 5 aul o Ao

Cls bos 6 ¥ J gl

Slele s 25 ok pd s Jlowl BUI 5 K5 osle 0ad WAL dul o ciliiee sl J1 -Y Jpus

(e SIS 53 5 4 a7 b g5 0 gl ST s

Kés osbe
ol e Jlaz SEM Lol o do s ¥ Lol o des o ¥ el Ol
vy Ve A$ 2 ATR §/14P Y
VYV \/¥4 W/VO YO/NO VWA A
AV AOY YYYO V4/%0 VA/A0 4

S ey 55 53 gl U

508 JY¥ Yo 8y Yq,v8 \LYaar ¥
Y JEAY va/r¥ @ VEvy D VE/YV P fA
o AV qy/ysa AMYAD AFD a5

Qls (gols me OVl (oLl ka5 wlie b oy sl slasl csy a3 e ke sl last :SEM
(P<i/h0)

b sl s pRlasT L (Y1) OLs 5 Slomws il lesl cnl s b Gilhas

Skt 2 Sl G0 g mde Sl Se s S sdS sla Bl D34S s S edalis
Seslial &8 Wsged 218 (14408) OLes 5 5B sl Sat ol ez oLl
Comar Jlogme JalS oS 5 St ool s LB Gl Cr g 0 0 Sk S
23051 s Wapls izme ool Ghlasl 03 4 pl a5 Ll e eSS o S S
SIS Lzl s 33,5 e ool sty 5IS 3153 6 b e STy S5 aindls ST

5odd 53, 4SS Sliyoee Sy mly Soae Sl O Sl ey b S Coner S

YA



YFAY (V) o lond (V) (B 0GS lgdeui 13 idgs 4 i

23 bl S b s S esle 08 il Gl Y5 51 S Ak e SR e St SIS
L oS osls o Lags SL Ol IS Ol g w4 T35 Comer 288 @ Olg e ) bl 5]
Lolal oo a3 1 o SU sl iy Sllad win Walgs s Jaw s o S O sdals 28
5 ol Jlesl s Sl Grme 35 15 06 cos s 4 (YorV OLKa 5 aal)
S Lo (6 8L Comar SR o Al o Ao i (FU ) 6 SEMPN e
el oy St oale VL (g a5 i Sl a0
23,551 0 gl s e Slolur 3 (685 i8S s PH & by je slaesls ¥ Jsur s
5 Sl @Bl Gl ol el 55 55 Ol SO Ol SRl b S Lo PH il 0l
Sl pamen 5 hlosl Slae o o 4z Sl 0t S xiy dald Jles b OF M
sl 5o PH 055 YL Ll o(P>1/00) wid sdalive (5515 sme sl PH Ol L 51 (il
Sl e & i 3L Ol 4 o st Sl eslinal WYL K18 e ez ol 08 e 0L
e 5 (Vo) OLas 5 015l) &S o (5,8 sk wms d 51 0T a8 515 PH 5 V50
SLalS s s b plae il b Dbl laains 53 () ean o3l 4ses O3 g O
Scdlsie lele by cugm sl lae e SIPH (ool e sad (Y004) OLKa 5 ol S
on b 537 p5wPH Sl pde 5 aald o 4 o S PH 035 5L KLl s
ol gl SOl Cilisis Slel 53 (SUgel 05525 2l el iolosl glao o 5y Slela
b o3 (P<00) s sl e (ol e OVl Csl Oles il L ials Wiy, ol o]
3 \VA0 lackle L Cupa aul = Ao yn ¥ 5 dals Jlad 05l SOl 51 e ol 47
(P</00) 54 Sls pme (VYY) Ul = Aoy ¥ jled 4 G Divxf ARKIST RS- J WA RV (M
3,8 Sogo Lol (S S5 55 4 SUsal 035m0 chle el gy Sl eslinal p8a o
b 5l sb ren 5 (Y00 A OIS 5 05m50) bl 5o b Slasl 52y Jds 40 )
(3 S e 3§50 B oS pmbas Ol alauls 4wl Sladenl 5 55 (S gy a3
(gt 53 5w S8 L Casl sy =Y (Y08 OLKen 5 S ) Ll e il
OLSer 5 (5350 50555) Sy Slaztle 53 352 5m L05SS L psigel 0 b 5530 o

45..)).;:@ sdalie ool ol T C)kwj Jals oy L;"..J‘b Q'l\ B1D) > g AJJL.A (Yoo A

¥4



Oy ed g 4l dlgaesw

5 S Al b U gl & ) s a4 ciS laee s s SU el clils g e e

.v\,ib.dcwf,ﬂ;):kﬁmjséfdél.g)ﬂT%dﬁ}wliJ..alSw.Lir.A\J.éATP

0 5emy 51 s Sl 53 (555 St lams (SUigel 05555 5 PH 5 dobm s & glau 31 ¥ sun

&b omedloz| SEM Lol o do s ¥ Lol o ds s ¥ Aals Ol
YO sy £V SINF $/50 ¥
VY YSA £/40 V/y AN A
JYY JIAY VXY VAY SIAY a8

Cadhen Voo 53 S ko) (SLigel 055%
YO VAVE \Yre b \YAD P Ya/0Y @ vf
OVE “IVAY V1/OAR yegy b y$/11 0 A
A 455 Verfo? v/ b 1Y/A02 45

eSd Sl g SL holed p Al o il sl 56 -F Jpan

SEM N S ST ST S th) Aals

S5
(e CL"J"J e A 3)

Yo Y/Ax " YA\ " Yx\ "

Ll (gl pae BV bl Sl alie e Gy lls slael O s AL&L'J:K.IL:.A slutul glas :SEM
.(P</v0)

Slas J.)J\AJLL?CJL ol L La g S oslaas LJL_LU'T 3l okal S C,Lg Gk

AV Al o do s Bl e s ags S slaes e (F Jads) a8 2ty bl
el S slas SU clle gl 1y lo e gy dlbe b 3L Lo S 55058
4 ol s Al %f}mp@bbbﬂ;rm,gfg SUlg g SL pl a8 (S
Js o g SU sl s Al d e S 4 (OOYAY (gl 5 gildy) s 0 Sligms
wbbﬁw;ub) Jw'.':b ebﬁwjb WLA LSJ':“”J .la_i‘JJ: Jﬁjij)jj_}ﬁ W&@S
ar 3 e G s ar S1aS esls 0L Slidew (Yr0) OLes 5 Ol Y0V

A



YFAY (V) o lond (V) (B 0GS lgdeui 13 idgs 4 i

S AlS U s, i g, SL oS das e o3l gl Gl Ll cligls 4S5 DU
Lol 53 S 035 L (V) 0) o Jle (b3t s (YooY 58 5 5508) das S
Jlsl & Ll o cpl S il (s gme e il 5l bag 8L ¥k i (a0
Al B e sl Skl Glag St bpsske dalssbsn o Cos S e SKI
L5 o b i g S sboas 5338 oo a3 PH 2153l o cilies gla S3 5531 Sl eslina
aS 5400 sl Olg o (Yoo ) O 5 0lpl) 558 Laoms PH 55 o 22> 3L Ol ge o
OLSen 5 58 3,8 o oyg0 PV 550 PH s S sl GlanedlE 15 Koo o sllas Ui

.;,;,&L@ju)du‘»j\;&ggﬂppH 3L ol eis 5 (V440

6 5 4
e s (0 Il s S 2 5) b xSl eslid ol s Gk IS5k
2 lsFan 05 Camer 35,5 0 4SS Ll pd b 5l aaSE s Sis Comaxr 3
5 S asle 03 Ll 5 8L s (g SL Al b a1 g Seda SRalS anesls
¥sl Dl 5o e b (o ol lasled ClS s 3 (S el 3 5 J sl U
Sor Sl 6208 s sl (R Al Sl eslaal cpl by s S sl | (6 e 50 A s

AL els o S 2

Sl Sl
dm)?wﬂ\)ﬂcb)é‘)‘)}mem‘ﬁj\ b J‘ﬁ}g}"'lﬁ““’ @lfugwfd:‘»}u.b

A o oSl tasty s Gad ol plowil w0350 Al B o

&l

1. Abdl-Rahim, M.A. 2010. In vitro manipulation of rumen fermentation

efficiency by fumaric acid —bentonitecoupled addition as an alternative to
antibiotics. Journal of Agricultural Science. 2(2): 174-180.

2. Abdullah, N., Hanita, H., Ho, Y.W. Kudo, H., Jalaludin, S. and lvan, M. 1995.

The effects of bentonite on rumen protozoa population and rumen fluid

8)



Ol g adls 3lga e

characteristics of sheep fed palm kernel cake. Asian Australian Journal of
Animal Science. 8(3): 249-254.

3. Adamis, Z., Williams, R. B. and Fodor, J. 2005. Bentonite, Kaolin and Selected
Clay Minerals. International Programme on Chemical Safety (IPCS)-World
Health Organization (WHO), Geneva. 24-38.

4, Adamovic, M., Lemik, J.J., ovikin, M., Tomasevia, A., Joviaia, M. and Mira, K.
2004. Uticaj pufera na produkciju | sastav mleka |1 metabolical profil krava,
biotehnologia u stoaarstvu, 5-6, 195-202.

5. Adamovic, M., Stojanovic, M. Grubisic, M. lles, D. and Milojkovic, J. 2011.
Importance of aluminosilicate minerls in safe food production. Macedonian
Journal of Animal Macedonian Journal of Animal Science. 1: 175-180.

6. Aitchison, E. M., Rowe, J. B. and Rix, G. S. 1986. Effect of bentonite clays on
rumen fermentation and diet digestibility. Proceeding of the Nutrition Society of
Australia. 11: 111-114.

7. Baah, J. M., Ivan, A. N., Hristov, K.M., Koenig, L.M., Rode, T. and McAllister,
A. 2007. Effects of potential dietary antiprotozoal supplements on rumen
fermentation and digestibility in heifers. Animal Feed Science and Technology.
137: 126-137.

8. Brigatti, M.F., Galan, E. and Theng, B.K.J. 2006. Strauctures and mineralogy of
clay minerals. Handbook of Clay Science. Elsevier Ltd.

9. Broderick, G.A. and Kang, J.H. 1980. Automated simultaneous determination
of ammonia and total amino acids in ruminal fluid and in vitro media. Journal of
Dairy Science, 63, 64-75.

10.Bolandi, S. and Asghari, M.R. 2004. Application of zeolites in animal nutrition
(ruminants, poultry and fish) 3th Conference of Agricultral Sciences. Birjand.

11.Dehority, B.A., Tirabasso, P.A. and Grifo, A.P.J. 1989. Most probable- number
procedures for enumerating ruminal bacteria, including simultaneous estimation
of total and cellulolytic numbers in one medium. Applied Environ Microbiol
Journal. 55: 2789-2792.

12.Dehority, B.A. 2003. RUMEN MICROBIOLOGY. Academic Press, London.

13.Dixon, J.B., Kannewischer, ., TenorioArvide, M.G. and Barrientos Velazquez,
A.L. 2008. Aflatoxin sequestration in animal feeds by quality-labelledsmectite
clays: an introductory plan. Applied Clay Science. 40: 201-208.

14.Dschaak, C.M., Eun, J.S., Young, AJ., Stott, R.D. and Petersont, S. 2010.
Effects of supplementation of natural zeolite on intake, digestion, ruminal
fermentation, and locational performance of dairy cows. The Professional
Animal Scientist. 26: 647-654.

15.Ekrami, S. H. S. 2009. Utilization of Growth promoters and bentonite in sheep
rations. phd. Thesis, University of Al-Azhar, Egypt.

oy



IFAY (Y) o, (V) OB NS jladaiis 43 (b g dg gl

16.Galdwell, D.R. and Bryant, M.P. 1966. Medium without rumen fluid for non-
selective enumeration and isolation of rumen bacteria. Applied Microbiology.
14: 794-801.

17.Galindo, J., Elias, A., Michelena, J.B. and Morffi, N. 1990a. The effect of
zeolite on various physiological groups of ruminal bacteria of cows consuming
silage under controlled grazing conditions. Cuban Journal of Agricultural
Science. 24: 177-182.

18.Galindo, J., Elias, A., Piedra, R. and Lezcano, O. 1990b. The effect of some
zeolite components on the rumen microbial activity of silage diets. Cuban.
Journal Agriculture Science. 24:187-195.

19.Heijnen, C.E., Hok-A-Hin, C.H. and VanVeen, J.A. 1991. Protection of
rhizobium by bentonite clay against predation by flagellates in liquid cultures.
FEMS Microbiology Ecology, 85, 65-72.

20.Helal, F.1.S. and Abdel-Rahim, K.A. 2010. Productive Performance of
Lactation ewes fed diets supplementing with dry yeast and/or bentonite as feed
additives. World Journal of Agricultural Sciences. 6(5): 489-498.

21.lvan, M., Mir, P.S., Koenig, K.M., Rode, L.M., Neill, L., Entz, T. and Mir, Z.
2001. Effects of dietary sunflower seed oil on rumen protozoa population and
tissue concentration of conjugated linoleic acid in sheep. Small Ruminant
Research .41, 215-227.

22.lvan, M., Neill, L., Alimon, R. and Jalaludin, S. 2001. Effects of bentonite on
rumen fermentation and duodenal flow of dietary components in sheep fed palm
kernel cake by-product. Animal Feed Science and Technology. 92 (1/2): 127-
135.

23.Krause, K.M. and Combs, D. K. 2003. Effects of forage particle size, forage
source and grain fermentability on performance and ruminal pH in midlactation
cows. Journal of Dairy Science. 86: 1382-1397.

24.Koknarroglu, H., Toker, M. T. and Bozkurt, Y. 2006. Effect of zeolite and
initial weight on feedlot performance of Brown Swiss vattel. Journal of Animal
and Veterinary Advances. 1: 49-54.

25.Newbold, C. J. and Hillman, K. 1990. The effect of ciliate protozoa on the
turnover of bacterial and fungal protien in the rumen of sheep. Letters in
Applied Microbiology, 11: 100-102.

26.0gimoto, K. and Imai, S. 1981. Atlas of rumen microbiology. Japan Scientific
Societies Press, Tokyo, Japan.

27.Saleh, M.S., Abdel-Raouf, E.M., Mohsen, M.K. and Salem, A.Y. 1999.
Bentonite supplementation to concentrate ratio for lactating buffaloes. Egypt.
Journal of Nutrition and Feeds. 2: 67-78.

28.Sweeny, T.F., Cervantes, A., Bull, I. S. and Hemken, R.W. 1983. Effect of
dietary clinoptilolite on digestion and rumen fermentation in steers. In pond, W.

oy



Ol g adls 3lga e

G and Mumpton, F.A. (Eds) Zeolite Agriculture: Use of Natural Zeolite in
Agricalture and Aquaculture. P 177. West Press, Boulder, CO.

29.TenorioArvide, M. G., Mulder, 1., Barrientos Velazquez, A.L. and Dixon, J.B.
2008. Smectite clay adsorption of aflatoxin vs. octahedral composition as
indicated by FTIR. Clays Clay Minerals. 56: 571-578.

30.Theodorou, M.K., Gill, M., King-Spooner, C. and Beever, D.E. 1990.
Enumeration of anaerobic chytridiomycetes as thallus forming units: Novel
method of quantification of fibrolytic fungal populations from the digestive
tract ecosystem. Applied and Environmental Microbiology. 56: 1073-1078.

31.Van Soest, P.J. 1963. Use of detergents in the analysis of fibrous feeds. 11. A
rapid method for the determination of fibre and lignin. Journal of the
Association of Official Analytical Chemists. 46: 829-835.

32.Wallace, R.J. and Newbold, C.J. 1991. Effect of bentonite on fermentation in
the rumen simulation technique (Rusitec) and rumen ciliate protozoa. Journal of
Agriculture Science Cambridge, 116, 163-168.

33.Zhang, Y., Gao, W. and Meng, Q. 2006. Fermentation of plant cell walls by
ruminal bacteria, protozoa and fungi and their interaction with fibre particle
size. Archives of Animal Nutrition. 61(2):114-125.

o¥



i

Gargan University of Agricultural
Sciences and Natural Resources

J. of Ruminant Research, Vol. 1 (2), 2013
http://ejrr.gau.ac.ir

Effect of different levels of G-bind (activated sodium bentonite) on
rumen bacteria activity and protozoa population in Arabi sheep

*M.J. Khalifeh!, T. Mohammadabadi?, M. Chaji?,

S. Salari® and K. Mirzadeh?

IM.Sc. Graduated, Dept. of Animal Sciences, 2Assistant Prof., Dept. of Animal Sciences
and 2Assistant Prof., Dept. of Poultry Sciences of Khuzestan Ramin Agricultural and
Natural Resources University
Received: 04/07/2013; Accepted: 06/03/2013

Abstract

The aim of this study was to determine the effect of different levels of G-bind on
rumen bacteria activity and protozoa population of Arabi sheep. Experiment was
conducted using completely randomized design with twelve Sheep (4 head per
each treatment) that fed with diets containing 2 and 4% G-bind at maintenance for
28 days. Treatments were including a basal diet (control), basal diet with 2% and
basal diet with 4% of G-bind. Rumen fluid was taken after 3 hours after the
morning feeding by vacuum pump. After staining with logol solution, methylene
blue and brilliant green, morphology and protozoa population was counted by
hemocytometer lam. Also digestibility of straw for 24, 48 and 96 hours incubation
determined with using culture medium of rumen bacteria. The result showed that,
protozoa numbers in the treatment containing G-bind were lower, (7.25 x 10%, and
2.87 x 10* per ml for 2 and 4% respectively) (p<0.05). Species of Holotricha, in the
diet containing 4% G-bind had generally omitted. Disappearance of dry matter and
natural detergent fiber (NDF) by rumen bacteria at 24 hour incubation was the
highest for 4 % G-bind (92.26 and 8.60 % respectively). Counting bacteria by
MPN method showed that the greatest bacterial population was for 4% G-bind
treatment. Therefore, the results suggests that using of 4 % G-bind had the
appropriate effect on reduction of ciliate protozoa population, increase rumen
bacteria populations and NDF digestibility in compared with 2 % G-bind.
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