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1- Entodinium spp

2- PCR amplification

3- (SSU) small subunit rRNA
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1- Real time PCR

2- Total Mixed Ration
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Table 1. Ingredients and chemical composition of the experimental diets (dry matter %)
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Table 2. Forward and reverse sequences of primer for ruminal protozoa population assay

Sl )
GCTTTCGWTGGTAGTGTATT o) RO
CTTGCCCTCYAATCGTWCT Sy S
GGCGTGAACCACGAGAAGTATAA o) &
AAGCAGGGATGATGTTCTGG Sy &

o @l Juo e85 Cipe (S5 ol b jleg
Oy B ol > &S Y=t Tide) 390 b5 by inlej]
g inlosl glad € 5 wiulojl Hlaws 31 T c(:keo

959 951 Ao (A Curon

58 oloj 5 A 5l ond 331 eladiged Lolul
2 a0l Glgta Glgie) Sl jleslitul i
I amen )3 Jlgine G314 e )y slooy o)
PV SN Jlie ) VA/OY) 03,5 4kl (slojsian
Slawy 5 5> 4l p sboye Gl ey 4 il be »
Wi liggon A Jai Sl (p<e/-0) (olsie)
OUis (S9li5 olgte) Slawy + 92 9 92 ol slroy
Q@ oo gty Slewy b ogx JolS 05500k Ll aisly
(P<+/+0) 15,8 win opl Comex pd (gybme rals
iz Ygane 4SS 3 ljgign e pix (7 Jgi2)
Ohgiy o b g2 Jol5' (0l &5 L3b oo posiad90l
(p<e+0) 59 didly ST oyl dlas oy ki U plos

Wio 5| Limgh opl > odlitel 350 (sla S5l s

05 Ol (s Care G 03,5 BT (Y) oS g (yoid
sobdr a5 pbsl akjle c8ph Jedgios 4 a2y b
O] P& a0l lgeay PCR a5 o Sl coMs
iyt 55 SYBR s uibusls 55 colel Sl ine i3
b odsl ly a5 ROX (ARN) (Ll uite 5,
05 ol 3 oS dlas il odd oy A 3l s
S3b Dges o nlple D bape ugSas CT 5 Ban
Sl S Gt liee «Ban o 5l dowas 1 (g g dlass
2 Golds g Baa led l asws I jeS dla b diged
o3 Jly gy ACt pb & (B (lap; CT i
DSy bglsody 005 a8l3l JS RNA o ,5 clis
A5 dlrs posSan (55 s LSy LK 5 CDNA
Aals 903 ACE 35 51 iulejl o dige5 55 ACE 35|
oSl & 5 ol DACE 35 gt gy 0 oS
gl w1y wged > 05 ole 55 (6503l
405 9 (YF) SAS lidle 5 5l eolawl b ool Cuwsy (sloodly
o oxSle Glalie 5 505 oo 5 4500 MIXED

(ke 2 50 10%) 435 5l an 5 LB lagle; )3 lgigia Camen  lleil slaoy 36 ¥ Jpo
Table 3. Effect of experimental rations on protozoa counts before and after feed delivery (x10* m™)

hibojl b o
SEM Voo b Al oles o
oy I
e Viov® Vvr® Var® Yoo
VA~ DAL /5.2 ¥/.v2 Y
-/Yo- N7 yiv.2 Y/eYe ¥
] ] Tesmadgn
olex. Nizat <Ivy? <Ivet o
o[-0 1A <JaY Ve Y
pas N Jos® N ¥
TSl 3
o[e0- o[o\° -y -y Yoo
of-0- e <y o/ya® Y
o/+a- o[-0 ooy -Ive® ¥
a D 0 YPW)"J‘
A s SA-A £Y/-¥ Yoo
\/EA AY/A¥ MY AY/A- Y
/3 o-/y-° oF/+ " sVIv-2 ¥
*posizin]
V¥ sivy? a5 ¥/¥0° Yoo
YV Aya? AYs® vIvE® Y
AR ¥/va® F/AR P a/an? ¥
. . . Tloson Camex JS
N va/ay Vs ¥ £a/va Jeos
Y- a¥/A- QF/Y as/o- Y
V/¥d. os/+ ¢ £YIv-° YAD-2 ¥

(P<+1+0) Conlajlass ym > (hxo 915 0aipd LS ylaw yo )3 Al pué By y> D929 —

Ohgioy Slouy Loy g2 00300 (i jSole Ve e jlod elygin) Slowy Lo 92 303 00 (2Rl 0+ Jlosd (olyginsy Silowy 286 als o -
Gl 0dd ool oSug Sun b (yledd (g, 5l ookl b Jodo )3 0dd (315 s —

ke 5)lliwl sllas YTotal protozoa -# Epidinium -4 . Entodinium - . Opharyoscolex —*. Diplodinium -Y . Holoticha -\ —


http://dx.doi.org/10.29252/rap.10.24.37
http://rap.sanru.ac.ir/article-1-943-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.29252/rap.10.24.37 ]

¥\

WWAA sl 1YF o)l [o2d Jlo (old Sladgs slouing

o olPl Wld () Jgda) o9 g2 oaSCEL ) 09)F
9 S ;03 Bib il 0398 byl cul 53 0y
Sl b glsl je G slasel Wby L5 (V) 585 S
9 bl Cumer (I 4 e BUI () by
s S 5 laiggn s )3 el Nigd oo 2lsigion
o eSS > 059y £l R L beges (ite p)S
Sl o il ol s 5 blis olyen
Slissl 0ot ol Ll 4 2ee oy ) gt
gt &S (¥ Jgi2) 00,5 4aSd )3 (sl gimnyé sz y2)
3 lalejl ooy 5 4SS (lgigign Cumen L
Froobel 50 Bl T Jgaz) (P<+/+0) 39
g b Sl by portagnl a5 lidos
2yl aneSid )3 (b ySL g £k > ok S )lie
o il o8 Slilojl (B > I &S lsisar 455
Yleis! &8 105 osalie dpoad 48 e & oYL
Camex oMo & 292 ol PH 4 Lol i Joos S,
ol e Bl Gl g al p sloo > )3 parinl 465
Moy 3 posuinl 45 Uly dbauly Vel .l
(V) ol 034 g2 dild ;3 35350 (sl 855

8 ol g gVl @y LB ol 5 K (S
Ohgiwy Slowy ol sbooy )3 s oloj 13 ljgign
Oliee oiuliel b 2o STyed 51w cels ¥ pd &S oy
RYPY) adl s awls 19)'93‘9),; Coures | 03> 50 Nlowwy
2 gy Slowy Gialidl & Zesly )3 lgjgign sl ials
Br g 0398 oS Lloigan Ggwa o
o5 ol )03 (B 9 1L 5 dgredie sl Lo pui>
9 A L5 Dlgin pordgnl iz Jlte Gl 29 JST)
laguiz b auglis ) (uSTlog 8l 5 o polen (sl i
OUS Sy pSeide Caner (il postidgll o pordghss
oy Ay el polaw I edlatul (Y Joas) b
G PP Cuner ) (6)Pdne (LS 4 e (laidesS
Ol yelen uin (1) Cuslodd 4wl o celw & 2
Comd (o gaw )3 j 3929 9 ofug JlSle (yuily dauly,
P sl Josles o VL goaw b lroye
P e o ¥ ojlaslatul 35 (V0) o, Sen 5 Ul 3ados
oals lebe>Mo BB ol 1) 2lgjggn Cumex oy
Ondize &S das D xe glad (glel Ja5 Gl s ya oy
loiFan Cumer VL g9 1) (g Sl gae pas e
USRS

2 eSS PH(8) (cby9md 5 g pld (B)IS bl
sl oo pl )l ine 13U 2ajon Carer
PH & Sloj S Job plai aeS ool PH 1 2
9 19iPan ogbli oloj Jsb el 03 (ml 4SS
2S5 )3 lgjgigr Slis o 1y el 1 Slge g3 sy
0,5l (gsl> aS” Llie glas s Brae b il jse
S Wbio (il Logos lgj39 0 2 bl oo b5 e 4
(G ab) e )3 ok 3L slge s Ly Yiazs!
o Wl 5SS glaied Wlgigigyy Jlasl oSl oloie
P& o LG jolwl pen p (YY) )b o 0 1) ool

03 ) g2 il g olgie) Slow aw il L

Bgle Cos I (rolite golaw 4 (B) (sygm3 5 (gl
Callas g0l odlitul alweS oy )0 1y o y0lus &
Shes oole cunle o Ylas! Ml ol s o)ls
b Lgon 5l iz ol Camen p o Kb
5l oolatwl P 4 pardglud s Cures dlaxd oy sidin
2o Ll (bbne Golis & g o> g dike o
slis paigdnl iz (P<-1+0) 313 Lt (layis clmog,S
Ol b aSG jakay ol L oy o 0 1) (gl xe
Gl i ol Camer oy )3 gty Slowy g
oSy Bl i (e SlyeS W9y (P<+/-0)
o35 35 AD<-1D) 33 pasuid) i pSe S
Sl By glite Sdplie 5 Lle opou; LSIE
ol 3)50 1) Jolro saliing ) Laos b i 5glen
odenly |y e (S5 Ias gogi055] aSls 3 1im3 o )l
Siss (gl Yoane Cb)g050365] S S oo w050
WS pae aberdon B 5l 5 00 4eS > (Ui
o s o 30 0y 5luiS aw iulal b L(YA) Wlens
b glhoys 3o (i 1) olgine Gl postiinl
g oo droSd PH Jials & e Vaere YU oyl
Srae GBI (VW) GhlSen 5 oisle (5155 bl 2 .(0)
Slhgize 3 Gl gl Camex Gl 4 oo o) 53 >
> b sbeops 0 ol G S 4SS
Sl gy Slowy b auglie )3 1) gyt Canar (o33
@l polel () Joiz) wimils olyen & ba s Sglgn
Fam celo ¥ aesd aligign Curer odel Cussy
e i) Bl g B GRS Sl By
93gion Caner yidin SISV Joux) (103 YV 390>
B Ol 5l (S wingS o i g jl &S Jllas jo
09,5 (nl 22 & oyghar 9y Jled 4 3)90 (pl )3 Aoy
9> 9iFan Cumer sho)d YA 390> il Cllse
aSJls > (il e 2 )a\~\‘>< A5/0 blie p» £A/Y) ol
dgde Camed ol Glygts) Slowy b odd 445 095 )
(ke 2 3V X AF/A Llie ;3 YA/OY) 341 doy3 VA
by (8 gt plgisd Ny g2 dld duy oo JlaSay
o gl glacels ) blyjggn oy (lie lytngn
19959 2 Camed seSl PH Linls 4 oo b .abl 4455 )
UiblS Wog,S  olad ;0 STygd Bpuas 5l w celw ¥ o
2 Cumer il ud o)l 55 NS &S wplen 5 8L
S Pdgebe e Ohgie) Slewy ouiSByas 0g)S
Conar s A sl (F 5 ¥ o) (p<1-0)
05,5 (S p9° 09,5 )l Iy sl ¥ 3 D55
2T C8L)d 09) I j (lygius) Slowy g g2 oauS L
PH 13 (g5 o5 candls 53 cnl (¥ Joi2) 352 ol 5>
oalS ol Cond 1 il 299 09)5 90 o 4SS
o aiS Bl Lls aesls PH ialS 4 b To5egp Cunes
o Gl dulojl (slaog)S (oo duulie ASLS
293 Ly 09,5 cnl 3 o (22 b )l ojlas e

1- N recycling

2- Rumen outflow rate


http://dx.doi.org/10.29252/rap.10.24.37
http://rap.sanru.ac.ir/article-1-943-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.29252/rap.10.24.37 ]

¥y

Silon S0y )3 aeSd 2lgjFin Cunex p op> (Sl et pl

prie 4 yal ool (p<:/-0) il olygie; Slowy
e sl SYL Joo Cund 5 92 VL (pdypess
HsS Giolosl 090 (slosl jo (aislojl gloo il oo )3
ooy 3 4S8l by (g Al ok o L
S0 0dd g2 &l (3Kl JolS ek gty Slowy a5
99y ).ol Cﬁl J:J.) .(o.\A.'&S e @L;) Ldg 04 MLS
09 AL g pwedS 68l e W Slgie Lol s
ahS ol JLid g 4eSd 0 o slasl Jgo cons
sl Cls Liall (VF) ail aeSd glajy ous
ol Lol s Yieis] oy ol 4ss jo 18 G
PH 039 Somb @y & o sl (Jso Cos
bl o yeSde (cloo 40 4SS

et bg Y (Glgn oy 59y & iulefl
Sl PH e g0 0l plodl oy 10 9> &l Cows
Hah g F0 edgaze 1 9wl ilejl mls 5l YL
(SaSs 2l o8 jotl byl tlojl )3 oy ) o0
(YD) ddgy Sy

Wl oo 4SS (Slyjgign Cumex LialS WS g (1Y)
P IS R CUCIC S S PR PRV [ T ST Y
Al 4SS 58 o gl b s sl
oS PH g B gabio clale

¥ s 0 s glacdplie bl 5 4asis pH
&S clale g pH o (gl bme wglds ol ons (3155
Gl g2y bjled om 4SS L o bl
2o pow o slaoy 4SS PH (F Jsa2) (p<-/-0)
25 3Nl (gt Slosg b og> ald aop Ve ]
390 40yd B0 Hlos g JyuS e 5l pinl (6)dsne sk
o35 5l 56 Wlgie 4SS pH als (p<-/-0)
oSS )3 )% o sl Jgo Cuns (I3l g Sy
I oy bl Jgo Cuns 5 pols Liolejl > il
oials 1) PH 5 039 1505 slajle 51 5YL sles ol
2 S o i |y padge cpl & gt gzl ol el o0l
bl 3 Loyl > ol o B Jgie ls ol
o b dlie )3 g S Gl gabieSSl oo

AJJ:U )l o celw ¥ d‘w L;lbk.ﬂ.lyluo 9 pH » L;wuln)'l L;lhb)o ).ul; -¥ Jg»
Table 4. Effect of experimental rations on ruminal pH and metabolites 4 hours after feed delivery
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Table 5. Amounts of gas production during incubation times and related parameters (ml/g DM)
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Table 6. Ruminal protozoa count in the rumen of lambs fed experimental rations (x10* mi™)
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Abstract

This study was conducted to evaluate the effect of ration fermentability on ruminal protozoa
population during different hours after feeding. Fifteen hybrid Ghezel* Arkhar-merino male
lambs were fed experimenta rations. Experimental rations were contain different levels of
barley grain and restaurant waste. Restaurant waste was substituted barley grain at the levels of
50 and 100 percent. Rumina fluid was gotten from the lambs before and 2 and 4 hours after
feeding. Rations fermentability was determined using gas production technique. The results
showed that barley grain had higher fermentability (about 16%) than restaurant waste during 48
hours of incubation (341 vs 294 ml/g DM for barley grain and restaurant waste respectively). It
also had higher constant of degradability (0.107 vs 0.099 for barley grain and restaurant waste,
respectively). The rations containing restaurant waste resulted to higher pH and molar
proportions of total VFA (P<0.05). Total protozoa counts were highest and lowest for restaurant
waste and barley grain before feeding (79.5 vs 69.4 x10* for restaurant waste and barley grain,
respectively). No differences in the protozoa count was found among the treatments during two
hours after feeding, but restaurant waste containing ration resulted to the lowest and conversely
barley ration resulted to the highest protozoa count four hours after feeding (56 vs 78.5 x 10*for
restaurant waste and barley grain rations, respectively). It seems that higher fat content and
lower pH of ration containing restaurant waste are the main causes of lower protozoa count, so
more attention should be take place when high levels of restaurant waste is used in the
ruminants ration.

Keywords: Barley Grain, Finishing Lambs, Gas Production Technique, Protozoa Count,
Restaurant Waste, Rumina Ph, VFA
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