[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

P
R @255l AiawsS [0 amigy Sis adgle b anlie 1o 505l slo Al glgil SG3d e 8 o)

Sl 2k @lio 5 (55,9LAS pale oLl

T S dbgle s dmlio 5 55 b A £l S2508 50 yesd
155a ks 53 ey

A Y Y . . \
&_JL' o; ‘5”) ‘Jﬁ (S’L:L’ Je (5)..*,4[.: S Je GM)A )

oS>

L Ll dglio 5 Goyd 5 o) 55500 a5 £95 50 (So3d Fho Jole Gond poliio 4y B 0
oS lo ol oals arsl Al 5 asawsS u*’T) Sz 5l eolaul b oS leseis (o aobgy Sis ale
laol wals jazls SO a glows glp alb plxil 5 (Shb p,56lS Fot VY 59 (Sl b
A leis ley g STig> Bras o) g wiad 4ds dobgy Sis cale U 1add 55,V F Dok 4 apls
slpley ggeme 3l g codled i au0 )8 ot el YT o s cvalie b O g0
@ alllox jsb 4 SO e dhw g je,8 5650l sle WS e ol s 4 lgsis g STye5 B yae
MalS 0z b 59,) 0 Do 4y laiawsS 9 wad (30l axie S e L (00:0¢) Cans
Ongz Cadlad IS g Jloseid yley ST Brae yle) «Bran 0,50 Job jo .ial adss bglxe
Fhe i edined 0 Jolowel BLI g (S8 Fhe Jele a ol lis mll ol e laplo
Wl 0 = 6%,.9 Phe J.,ol.c RTINS d)lowésw @MJLA)] 6Laoﬂ,?9MLi: 0 = Gi;).a
V4 Gl SU (g9, onile (BL Ol ojlasl mojes g duoys /PN g +/FA /AP Ll 4 b
boloes so x> b vall 0 (65w oo (P< /- YV)VNVA g (P< +/e+ V) A (P< +/---)
Ougx Cdlad S g Jlgseis ley «SThe Bras e Lol caxiils (g )lo cime BB g Ll s )
oles Lialesl gl Losiils (g)ls e gles laalles sol>  iolej] lo 0 g dald 0>
o3Il s oy SIS o3l ralS o azigy Sis ale 6l glo Al 5l as ol
ale b amlio o plo g collad U5 g Jlisets gloy «SThps Bpae loj «( Sojed Hige Jole
el 0als o laslinl ddgle SO lgie 4 axigy S

doag,l ol&ils HLobiwl-)

ol b b 5 (55,5LaS pole olKisls DL 5 als pole caSlaily jlobiul Y
Aol olails ad )l pwlis IS gezeisls =Y

dag,l o8ty 0 ) i IS ais el ils -F


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

AR

S e S8 Sl cod | aeSl j0 (gdke
S S johate 4 adgi p slapls oy
oyad & a0 LS & abgle ki
Gy Cetl 0y (ShigS olge (S5
Sloyz ol 0 pl Sz Lol (e
Slgs (Supd Oleogas oS il
Sleogas 4 GBaus leis sl Sl
DS oo B Ax g 3 90 jeS opr (Supd
St Syn (Suzsd hoosas oyt
3 L;")"s fé,o J.QLC ‘Q‘)fb o)"dj‘ J.cl.w 0 >
20N Cal | Sosd e SUI et
plo slasls ((VY) (o Slidios ezl six
@l é‘ﬁ.’i Slge el @L‘-"-‘-‘*’ )
uos..a} o Lol el ob; uLu d—ﬁé )5J0
S5 Sy dye 5 opr (Kb JS2
s 6l gl sl laogi o oaims
Sl p3¥ ae )50 a5 pgde ol (L
)-‘§-° g_9L._H 6}5 o)L»‘ LS‘)'.' ‘) L5°""""‘”"" by
Sl s 5 Shem dlge o (S
R PAPCOROVIRN| IRUUPS SRV FPPSIS SN PRI
Gl v bl el oleles! gle p
Q—‘ )" b @‘9.‘& J.o‘j-c 9 op> oS
ol 10355 popie S ke LA o>
als 59, U;”.%Lcﬂ 3eslaisl bWl as
L g;i,.)_.j )_.§,o du‘ [°9'er°"° u)}».u Ls)jo)‘da‘
a5 adgle 5l gunly SO a olxws jshate
Lalal) 0 1) ol (K03 5 olonds coale
3 g odd gl wes lis Ay Jes
odingd Ho Jelal SU 5l s cass
W u‘)b o)L,\A‘ u»l.m‘).: LR k5«.«.‘>
Sopd he SUILOF 5 V) cal o

VAR s g 53 1Y oybots /sl Sl ools s sletmgy
dodio

2 el Sher mle 9SS o @
Sl g b mle Cosgame jgiS
9 <l bl )l mero colaiul 9,0
e glio Sl S o f (slaos sl
oolawl a ).>L'9' FLY ulfm)‘w FER e 4o
ool @lells g il oo OYgam o))
Coenl Pl golazdl Llod 5l dag] slayiis
S mlie opl Gpas b 5l aslb
Gl Olge slals 5l cisu el ogdle
oealS 5 ] Jae Gy OMSUL oplo
NVgama ol 51 (o (0VF 51V ) aas o
Caio odilo Bl 4 cwl (oS Wl e )8
sl g el (655 o) (6550t
Oz o, cilS ) maw () Col
odg bwgie g ,iSe edo VIA I iy
25 O Osekee OA Sl Gt ez 0,6l
T sgu s S ) g 55 ol
o> )5‘“‘5 )Bi" Al v\-Jg-' 9 )L’ISJA )‘)‘_a:
() wibe Jlo 0 55 Gedeo YAV
©ds 0 OVgame  cpl 5l colanl
adlaio oyl o 059 4 s yo oS leseis
Al gl 4 Cooal Bl wilgs o

GBS il 0 oy agy B pas
9 opx  pled Sy b cog
S8 B ol (b Sleogas
2 oopz Shed Slse (S Shogas
5 mad TP ope T eSS o (Sl
Oz Ol gl @ )_,_,L Olga 0 ,Sles
oy g;‘)ﬁ"’ 3‘9’“ ‘,;i‘)-‘ﬁ uLucj.«a}

1- Physically effective NDF (PeNDF)


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

W 3L sthossS 43 aomisy Si absle b aulie ;3 45l oo i gl (So5d o e (oo

Lol 588 ol e g el Sl 5l Jg
sl e gl padplie LB (5550 (s55e
5 Jose MY 9 OIA i pp a0 audn g 30,8
Gy polie cpl &5 (V) ol o SolS o
i (Shgm e SO plgre 655l allas
ol oo sl allas (s,51 Joe b o giilage
oy & G ALS jlesis adss o 650l Al
5 WhwsS Slp S sl oz o
A oyee Vb oy 5w, &S alee e
(F 5 1) 0,5 colaxdl ETE RV RN,
9 950l Al (65 Sluogas o,y (e
Sledbl g cudled SO o o QT ‘51[_;193
sl s (So5d Slogas sl g
GLI 5 Sosd 5o sle wol,d o3l bt
Odgr Sudlad p lapl SU g (Sond S
Al pll g (2l osSle ol laiawsS o

Leigy g Slgo
——55e] o]y bl ]
59l 0aSlisls sl pole 0,8  Slibs
310,55 YYAD olo ;i 3l Aoyl olScils
Sl o g 30,8 5650l allas .28 )5 plol VYAS
S35 5> &ly S 555 oo Sl W58
Jol5 yob 4y BT joi 5 g agd dreg)l et
Tl o dB o Gedod ol e F Sas lge
Aoy o) et 4 Ly (257 )L
e, o0l Al wals lews g 4 Sis
e +oud w5 S5l Al (Sis azsg cale
P oled 1o 0 )1 ST > o (Sis axsg
59, Vo del=Sey, VWoyee Lz b

S5 ssb w4 &S el opr SUI I 25
iS5 00,8 S Ly pls o lgteis anl g
OF) olen 5 (o9 om0 lB1, G5
VA Ul (g5, oaile B ol)d a5 wuzsly o
Sl 5l 5 el | aeS (s e
A a5 e e WIA Sl SrsS
Qb ozeys 5l 8 old oslasl a5 ol sl
5 Jlgeds wwlp oS ol Wl s
SeS SSees sl i ) Gl w2 s
RV
5 sl adgle wle l el o SL wlie
=R losygl®) ol adgleyd pli
Ses ye plaisg She e (Olsls)S
5 OLd oplul 1y s Golae lgzeis
Al aeSs o Jelie g Bwle e
So gy ladgle e LI alee
B+ dgax axilas b adgle ojlasl a1, lgzeis
colld Sy yo0 Syad labgle mlie do )
L &b oo ,gl,8 ! ((VY) W5l 1) youg>
aze RalS 4 jaie g 0o o)l 5 YU SUI
Sl slie b 5 S i
oxz 3 Gyl Codbge jsb 4y ladsle e
S i sl S s
polp adgle Lng a5 09d 0 ()%
Sops )l e mle cnl el e
b o i ol adg b g anS
(sl aeSs e PH La> e eSS
(F) w8 oo S 55 ) et o2 cSle
re S i SO plee 4 6Kl Al
g3 Lo Gatin Glee ol s gl
5 Gl g yloie o Vb s (g1 o lac
€ Dl (5 Sl Geiores ol o0


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

'YW

az,0 Vel @ Sl s adalls ools
S pl g oead cails e cwly w
Slom eS LSS L caie gl ggee
Sy onbe Bl olge Jlaie ol ISl
3 a5l D) 33,5 a3 S
Ol gwaie Sl o jlaibinl Lo Gl yol
e Al loly (Sl sl
25kl heslatul b G el 65 0las

(V) 10,5 awle

_ a4 | (W 1o d)_
(?Tgﬂ' — 10? B
=W,
_ . |ZW, (logd,—logd,)\?
Sg‘l!' — ].Og b3 Wr

ewid Sl gy adl, cpl jo aS

el o sl Hlae SBlyoul Sgu ol )d
S daie ol o o ST95 Slge DI,d cwain
$9) 5o odbe (gxaxd sy Wi g (e o)
S S e Jole aitle S
oole ol Egozme bl (Slys> olge
LS5 YL slaSUl (g, oaile S S
Sz oole S o e VVA daie Jad
3 Jelorals GLI s (A) 0,5 asloes
Sl opd b (Supd Spe S edsd
» Shex dlse S (Sond Fhe Jele
i oatyg 5o pboual S (s5me s
aax S gg, onile BL Slyg> oole
Jade (A) sl s Lilghansy U]
5 59 2 PSS Sige a4 ol e
Wb Al (Bras o> 5l gas 0
& lopls Jlsiis 5 STy GBpas slagles
Sladds my Sloy Jolsh g (ot O )90
Glie 59, All ¥ o aiele YT slooygo o

VAR Glias) 5 55 1Y oyl /5l Sl ool ladss sleimgy
pls Gdgr Collad (s 59, By (20 Sole
5 b ool ez 9y ptalel o el
5 0mSin L s 5L ot 4]
L 0l s ploil o S LS Fot \JY
J—os i 5 A 5 (25 Lo
5 Nop o obd e p gl
€95 3| Jmd plaihssS (55 (oS 5995
s o ye Loy i ool ilas]
Jslaz (ool 5 (55055 el 5o Slilg>
W eedais (ARC,1989) (sl dss o st
oS, wale ool eolaiwl L .() Jgux)
AR 50 e 9 0,5 Ay e ((wd
Sladlis ax5,5 15 eslitl 5,00 Slilge>
B°) o 4 00 ool St 5 085Sl
3l 5 Lsbe aiy S ile L @
gt Ay S S g o iz i
Sgs JoSa 05 laiawsS LSl jo WSl
03938l Lapls 0,2 a5 (woling g (S
3% 9 Solae Cuond 95 53 dilyy) Sye 0B
oals Jl, 8 Lapls Lozl o Ve g A lelw

RUER WY
slge wlyd o3l mjes s lp
oolaiw] S Sl g,y 5l oz 9 STHe>
Sl a3l kel gl s )S
S wo S eolanwl Lilghwss bl o
WAA 5 A 08 dise b b oI 4w sl
Wilige bl amio Sy e e
ool ! s o3lailes o5 o5l (sl (A)
g S 59y e 9 e Jop Djge @
Lis b an ¢lr yeslo VWV Job & Slo
OIS CiS p g 28y Sjppe a4 e V) Dud


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

¥ 3L sthossS 43 aomisy Si absle b aulie ;3 45l oo i gl (So5d o e (oo

(5)'.?5%"&‘ L@r:b 9 (Su.oJLO)" dboﬁo LS‘)'.’

(Sis oolo p,5) gy Cadlad ns iulosl jo locingS ailyg) 0 =\ Jgox

P salejl 0 Jsl salesl o sald 0 S s> Slge Ul
Yo Yo Ve aigy St il
- v - S 5551 allis
Yo - - a5 o5 allis
Ve Ve Ve e dlge g (gelig JoSoo

ool Jae o iad annlie Kouso L +/+0
il B (Sl P cdianly pie Yijk §98
HTjpmbaslogge 51 s lel ansl> o
Sl g 0590 hlie Sl ‘p*t(ij) ‘Ls*j'*.’.u)’" Jless

R ‘S.MLA)] sl €jk 4 GMAJLA)T

PPV T YSUT S| WU RI gt}
@ C-’L“-’ il 4 bae gl ool

Sl ol 4 5l onel e

] 00 43‘)‘ Y de.} o w.»Lo)i S g0

ol Ay my e sl e (el
ol Jsb 5o Wopls a5 09 (nl o (28 .0 8
Slo dales dslal 1) codled ] adds my
slaple; ggeme 5l pugr et Glie
VD) dol s 4 Llg5eis g Sye5 B yae
L ool cows as slaosls o § au s
SPSS 5,Lal 58l 05 GLM 4y, 5l eoliiu
&)\ o] Ja o 5l oolax )L )
Siln o el Y g T e
Gld e mhaw jo STl gy 4 e les

(St o3le 0 55k5 10 055) Shalesl 9,50 (SThg> dlse (aloord 45285 eSke @l -V Jpor

o 595 allis RV U v, S s
9.5 +9 /8 QY. +4/4 ARD £\YIY Sis ool
D £\ /Y Yy =) /) Q) £)VY Sl el
A £Y \YY £A/Y V50 AV NS
VY £ YV O+ £YIY Yo xY/$ NES
Y'Y £A/F VY& £V/q Y. +8/A NESEN
OA+ )Y OV £V Y oY £)Y S oaiyed 5o Jelowal LI
OYF £V/Y FAY 2V/8 TY. 254 Sl oiygds o Jaloeal LI
FOYV £A/Y OYd +0/4 Y& £VIA S 2 sls olang S
FE5 +21Y AR EIN 2 Voo x8IY o=

S0 +5/4 YY £V)Y 99 /Y S
YO8 £Y/ Va8 =Y/ - Ju s
YeI¥ 214 \O/F £Y/f - St Js

YAY £/AQ YIS £+ IAY OIYA £+/3) pH



http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

VO

Gy il alojl oy 4 S (65
GreS slulsl Jlae Slsl Llie o
Syl el ciabeyl loe 4 o
Al ggl> iulesl oy o jlaslin] Las
A gyl alejl oo 5l a8 508 Sl
Sl o3l m e (F Jouz) o9 ads 6Kl
AdP< /o) sla S (54, oxslesdly
(P< «/+=XY) YNA 4 (P< +fe-2))
S opz b owals opx Gl e o
Sl e B bl a5l byl
ox % b S Jolo uizren aitils
55l Al (gl cialosl sl oy b vl
Lol (P<e/+-YA) ails (g s sime LS
S g gl oyl G;‘;.;.Lcﬂ Oy 9 ywd
08 b oy s p (Sa5d ige LI Lo
P<-[e27) aab )b e LS
(Y Jgoz)

olal b 51,3 g9l iolesl slo o
eSilee 5 0331 385 oy & Conis iSsS
sl dald 0, 4 Cad (55 cwdia
ool a0y Ol olail alS
Sy oniladl iz oole woye Yo Jms
ol lBl g (e (e VY (VL S
e A g VYA ol sle SO o oo
slo o> Glp p) axmieo 5 (6
ol @i m (F J9o) w08 (caale]
nlosl Gl o> g dall o) o OIS
30 dezge alize O3 ojlail LSU cow
S5l oolannl 285 )18 iolesl sla Lo
S5 o3l 5wl (e (e VA pges
S lis 5 00 Slew! slalde l)d o3l
(A) 23l asde g adgle i

VAR (lies 5 5l 1Y o)l I sl Jlo (cols Sladss sletmg’n
Sehe oS3l Al yo plS (g lade
!y oodle dg o8 oSl Al Sl iy
SE S 5 o LSy ke S s
oole s sl .cils 0,8 (oS0l Al 5l (6 S
LS 5 a4l 0 Jy el 0gzg 565l Al
Cls 0gzg Al g0 oy y0 (ol el
k8 oloS 5 g NDF (gl oo ol molis
Sode rizres 0 (F) () Sen g )5 5
A gl Gebs ol ) ol g (g
oy ool AIF jlade b alie oSl
By Jy op (V) olbes 5 jele
O cpl Jdo a5 0g ) Keg slo ools
g ol Al anly bl 4 cwl Sew
L ggorme ;0 ol 625 05t Sloty, Dglis
SlasS 5 Jgozr @ bgipe glo ools @ axg
2 olol oyse (S olse ol
JB BT aS 098 o0 ain ¥ Jgux
S9zy Al gdie LSS o a2y

RPN
3 lslinl jlre Byl § pwiin (55l
Suas wale) vals 0 > u\)o o)“d.-" 31y
Y Jsz o ctalosl o oz 5 (axin
5 O3 ojlail mier el ool eols ol
‘SM.aLA)] LS‘LQ o> g ol 0 >
Sl Oy (g u...fal...a 9 (P< ‘/“Y)
S b o L (e Siz o)
P< o/+20) a9 30,8 1651 sl allas
sl [KaSs b6yl sae bl glis

i Sl sl ald o oS 55k


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

19 3L sthossS 43 aomisy Si absle b aulie ;3 45l oo i gl (So5d o e (oo

LSS olaws gl Uas cpl 5l o slp
Sl Gl Llie o 0,8 bl caslie
oy ly gwin Sl 3kl
Lged 59 32 )0 5 Gl HsSl Gladlles (g5l
VL cds b el Ly Los
IS L g oy (g Sl dnlxe
ojlal LS5 colls J cal o el S
Slosl g Old pwsis 5nSle Al

Soxo Gl il a8 65l cloallis gl o] leme

(V0) o9 dalgz in wijls (5 0aS

dle a5 was e olas bl s

oSSbe 5l 6 el Glls axiy
e GBlul  imes g owdis
IS e b oalie 5 pwais Sl
Obl sl slo o 5 55l Glo
i 5Silan losa Sl 09y 2Bl
Slge gz SIS ojlasl jo e saums yLis
3 o)) s Gl S 4 cenl (STye5
o 5 005 DS adly Sl dplos
W el golo sladsle alio sl Jloz>!

2 Sy Fhe S oaingd o Jalmel SLIl((So5d Hse Jele (qwaie (Sl ()5 ojlail g8 - Jsuxr
Lilgbonty bl sgaz saiSTaz U1 5l oobizl b otulel slo o,

Jlexs! +asmig Suis dile g i cale sald o

SIS e SEM Sebs oS A 8 Sl Al Sis ale) S)lse
©+:0+) ©+:0+) (aigy

(Il 5 55, oile Bl it osle 0uoy3) Slyd o3l ayjed
IR NAA R Yy 4P VSIFA” FO/AA° G ke VA S
Jore YIvYY SN E veivaP f./a0° Sy ko A S
ofe oYY V231 VEYAY va/sy? an-© S5 shae VA SUI
[os¥A ¥eYY YAIFA® Y1/$4° v/as it Ao
[++¥) Y8 f/eY° FEA° VE/A¥° oo smiin (nSils
- - AR YIVA YIYA (e o) ot oSiloo Lo 3l el
YA /YY) #1/0)° SAIDY" VRS | Susedsite Jole
feep oYY vy YAIYY® 0+/4-° TS b i odied o Jaloeal LI

(P 1+ 0) wsly o (61 ime BT glls il o onls Lt Sglite (Y gy b s, o 0 45 laeSils

el Cess & gy e VVA 5 A O oSl g, oaibe Bl S oole Comas bl —)

Slya (15 oangd o Jolowal SLI yiome )3 (Soied e Jolo e 00 b oS (Kb 5e (i3 oansd ) Jeloalh SLII-Y
V) el e 4 550 ha VYA 5 A DA (slo Ul (s, silandly ST55

x> (P oo 27) (S5 Jige (s
Sl sme Dyl ciolel sl o> 5 dall
20l 0y (Ko e Jole aiiils o |
Oy bsle o o> 5l (4/4F)
syt 5 Jsbonels GLII (gyiome (¥ J3ar)
B/ asls oy 5 (S5 pe s

2 Jelmel GUIN g (SHpd Fae Jole
Uy (S e ol 4 by ol

P Sed S S edisd o Jsloxals
o 5e Jale el o0k @) ¥ g
sogd 3 sl GLIL 5 (P<+/++¥A)


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

VY

£S5 do g (P< +/0Y) SUis ool p,5 w0
Siran 5 eansh > sl U
g Ay Sis ale o o (P< 4/-0Y)
CBld 3925 (55l s Dol laallas

odle p)5 wo 2 il 4l ol
5 B edngd ;o Jolmel SLI i Sis
S5 e G eangh o Jslowals S
ol alS 5 Lol ol L 3
aS wald ope (¥ Joux) il als ol
G Cad Gy Syp oy ejlal Glls
Jomis by vg A ol> slo opx
Om Ol by S e sl (g
e g o5l B gyl cialesl sla o
clls 3929 o) gre Dglas axig S
silol oy 55 m o sme Dglis (l
Clld 3gmg o sl sle Al gol>
Jole 3 oplasl pals L (P </- )
5 e L1 2l 2alS S5 e
Oz Sl S8 0 (Sugd e SUI
s ploy Shals el Wil oo halS”
el b G ol mls 09d Gugr
sl 0g alie (VF) comnl 9 &y Liolosl
adlas | jloseis cudled (5q, 0gue alas il il
wA b g8 o leeds by oS auidl e
obej 3 Foml ege Sis Al L oad
ol 0> ool 4,055 slagsd jo Ll
Dgs 0d 0> Sis ale

bl Glooyr 5 wals opzr
Soles yauex L8, bl )l bdls gol>
L P o ve)) cils 0925 )b s
GalS ez ey JS enl)d ojlul pals
5 S,p ol ohd oslail a5 sals o e .cél

VAR (s g 50 1Y ojlas [ sl Jlo sols Slass sletmgy

Sz I YL aS og Sis osle v
oy ey Joie ol 45 54y blis (gloo
5 dzigy S cale b 50,8 o5l allis bglies
G oaxig S dle L ooaw (65 Al
Dy St ool Aoy YV/+ 0 FANY 5 5
o oy 5o axig e Cewd LelS
SUI some 5 Sopd i Jole alS
Wb (Sopd She (S edigd 3 Jelowls
ojlwl sol> a5 Lmleil slo oy m
RCCOWESRVARIPIVESP TR Jv. CIU SRR
Sl ssime 5 (Saxd Spe Jole sl
b She > eangd o0 Jelel
Callad 5 9 Hlgoils «S1y95 O pao (o
R

slooyz G Slyy> Srae ooy Sl
b alio 5 555 gl ool iylo]
Clls 92y gyl gre gl wald o,
sialol Gop g3 G ,o (P +/+0Y)
Srae ploy WBpae ploy JS i g5l>
0y 50 59y 30 Sypas Hloy g b 0 Sye>
Sl oz 5l i 508 5sSl Al (gl
oley 03 32 4 Wiz ja g sk oSSl Al
5 Srae oloy J5) Al ;0 b 0 Brae
Slosme Dold (Ggy o Spas ol
Syge 4 Shes Brae gloj Gy aatile
Joloal BLIN Sz 00l 05 wo 5l e
aizyt 5o Jolonali B 5 5 oazyst 3
Loas ol plis (Brae (Supd Fie 2>
odid 5 Sile 2alS Cow 4 Wi 0533l
Gras Gl ciwle;] oy @IS o5l
shil 4 SThss Spae ploj o abiee S2alS


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

A rsSle AzisS 5 dy St e L anlia ;5 5 (ol Al gl S50 i3 sesd s 2
Ll Wiog (6 5SS Sl ol Loawslie 0 i g cudled oy
shls g oals Glw! a8 GJZ’A.‘:.Lo)W sl o>
OlatiessS Gausz Codlad ey S g lameis oS3 Bras b p Glalejl sl lens 30 -F oo
Jlezs| +digy S e+ sy Slis Gale a2l o
Js e SEM S 55531 Al o Sl s Sas dale)
R ©+b+) ©+:0+) (a5
e e oy.P aYYVA® $YVIYA? (g » 4ixBo) &b po o S
e VYIAY M. SN var/va? (45.33) 55, o b paao s
1A BV YoV YAV YYVio- (48,59 b 43 G ypas o
§ e St solo o) Ve e eyl 4 B puo e
ey YA ava” Voo rxy® ey S ol ps? e Sl Spee ok
(ai8s)
5 Jsloeali BLI o5V e+ 513l 4y 0 me oo
ofee FIYA VASIFYP wass-P YEV/OA® 5 Jofoesti S f’f SUETEem
(48.35) e i 005
[\ VeIvE Yorme A Yov/a-P » J%’f‘“ "iw ’;"f ‘AU"‘*J{““OL"%
(48:30) (Bran (So5d fhe (S odngd
[+-Y YIAY TR Vv Yvive® Gy 4o 4ids) loseis lej JS
e BAY AT va/.-° VEAYa? (45.33) 35, 15 Jlsei e
I-+¥ \Tia fyio-P VIo-2 Y-8 (48.35) ooy Jle3ets oo
s St oolo p)S Voo sl 4yl oo
[+oY VIAD YA/EAP vvr.P frpd S sl ST O™
(ai85)
ooy YIEA FAVE FAIAYP Aea? 2 Jofi Sl e e il o
(48,80) (S e iz 0digl
IVAY YIVA FV -5 YeIvE AYI¥4 7 Jstels Sl 1o Al i ol
(B339 e o585 o5 ssing
[++¥ VeV £8P0 YAVYOS frvio.? Gy o 48:85) gz Codled S
104 NIFR VEefe w/va® Vov/e-? (45.33) 33, 5 husz ole;
I\ OIVY Yool .2 Yo/ Yvoy- @ (48,85) o yd Husr ol
s St osle p)S Voo o5l 4y us s
ffeeY VA0 VoIss® VY7 AP MVEE S e IR oNT O
(ai8s)
e Y- VRo/YYP )Y /9a° ypypgr SISt b e s o
(48,85) (S pan (i 0dgd
53 Joboeal SLl o5V e e el g e
e VIA¥ vren e VAY/E P WD s eansd o aloeel LI g 25 saiysds

(39) ran Soid o

(P 1+ 0) 023l oo 5yl s S gl il ous ol (i Sslie Y By by i, 12 40 a5 ol nSike

iyl sle oy 5l i amgy Sas

byl sl opm sly rimes 5 o
3 pian polie cpl 5 508 5650l ey (gl

Al gol> o> G Mg Ole;
Ohez sley IS .ol o s glas ﬁfjl
e lp als pue by IS g a4l


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

AR

= ‘f) Cewl L;Ja-a.o Sies oole ‘n)faLS B
sy ) Joloeal SLITL oleands SLID
&8 b (STysm olge @l ojlail y S
).A.)L’ Cod ‘) r:la ON > )L';_é) 45 il 00
= ol mls (V0 5 V) wes o I8
as) plo ez Cudlad ley o im0
o )l g Shg s Bras o) ggenae |
9 O V-V ) 0y A Joy.).o (J.t" ° Cawd
30 ol Olyd 042 g Gl sume s
(F Jgaz) il (oo gz colled G20

slagly> b ool o Gy puizmen
D) S92y i gz HU8, 5 ge alie
Sl gyl oz a5 ol eols QL....;
2 oner Sl (i eangd o ool
S iy |y e K25 osle p,55LS
s e VYA 1 555 SIS aS e
A 93 g gt S5 e Boes
aly olyd 5l B Jlade 0g2g cpl ol (O F)
Gl S eansd o Jsbul SUI L
5 3lp i s oner S S I
» SHele lagilen sep 5l 65y
u.)‘).:Lu (\& 9 AR a\‘) ML’ < ra)y 0y
)‘| oolawl 9 J‘)? Q‘)S o)".A.i‘ 6)-.15 o}‘.&j‘
oy mekaid o S e ls SO leie 4 QT
LoazS [0 .l duto s oS lesis
Sluogas gl oSl Alas aS ol @ axgs
ol (olio pl> g IS g (S
Sher ole S plare 4 Wy (o0 ulplo
oy 30 oy 4 plo wds 0wl SUI
Syge Mg oS sl plo g aihusS (5 IS
05 18 solaul

YYAQ Glbane g 5056 1Y o)l [ ol Jlo (ools Sladss slptmgy
St 595 A gyl ctalojl le 0y
$he B S92y w4 Yloxsl a5 oy
30 (o, PVOY blae o PAIDY) i
s 55 A & e 503 s
ONer LB, Ole ez (F Jsu) cul
(P< ofe0)) Sz oole p,5 v sl
(P< ofe0)) G5 oangd )0 Jolowels LI
Spe S ewusd s Jsleel U
S5 (P [VD)  pas Supd
Sloop 9 wald oy G 1) o (e
ol ol las oSl Al gl G@"Loﬂ
oS b asm wisls las (0) oS 5 jail
Hggeid Cudlad amigy Sl cale OIS o5l
Oezed b oo (EalS 00l slagls o
o3Il gy b () hlSen 5 SoilsS
SNz 9 0095 LS, p ke Oy S
o8l b as W S samlice 0ol slagls
aS Wb oo iuli8l JL3, £ai g0 o Dl ol
2o Slgman ialesl cnl 5l Jol> mlis b
asdlas ls b gudow ol slo ools yioren
sl cilhe 55 (V0) oLKen 5 (5500
S e I N e
el s oslasl wlp 130 cog B ae Sis
3 Jsbonels Sl gl (S5 e s
odigd )3 Jobmal SLJI gl oungd
Fho S odngd ;0 Jelmel ST s
Ll s Ole> g8 9 o> Sopd
Orzpe oS Bpae ply (Soisle s
55 o )8 oz S cusle 5 (s

(V% 510)
Fhe 55 odagb 5o Jolmels SLI
o S Sl (65 ol SO (S
Sy el ol sl Saied g ole


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

3L sthossS 43 aomisy Si absle b aulie ;3 45l oo i gl (So5d o e (oo

10.

11

12.

13.

14.

15.

16.

&L=
Alipour, D. and Y. Rouzbehan. 2006. Effects of ensiling grape pomace and addition

of polyethylene glycol on in vitro gas production and microbia biomassyield. Anim
Feed Sci and Technol. 137, 1-2: 138-149 .

Allen, M.S. and D.R. Mertens. 1988. Evaluation constraints on fiber digestion by
rumen microbes. J. Nutr., 118: 261-270.

Aregheore, E.M. 2000. Chemical composition and nutritive value of some tropical
by-products feedstuffs for small ruminant's in vivo and in vitro digestibility. Anim
Feed Sci and Technol., 85: 99-109.

Baumgartel, T., H. Kluth, K. Epperlein and M. Rodehutscord. 2007. A note on
digestibility and energy value for sheep of different grape pomace. Small Ruminant
Research. 67(2): 302-306.

Colenbrander, V.F., C.H. Noller and F. Grant. 1991. Effect of fiber content and
particle size of afalfa silage on performance and chewing behavior. J. Dairy Sci.,
74: 2681-2690.

Grant, R.J. 1997. Interactions among forages and non forage fiber sources. J. Dairy
Sci., 80: 1438-1446.

Grasser, L.A., J.G. Fadel, |. Garnett and E.J. DePeters. 1995. Quantity and economic

importance of nine selectedby-products used in California dairy rations. J. Dairy
Sci., 78: 962-971.

Kononoff, P.J. 2002. The effect of ration particle size on dairy cows in early
lactation. Ph.D. Thesis. The Pennsylvania State Univ., 145 p.

Kononoff, P.J.,, A.J. Heinrichs and H.A. lehman. 2003. The effect of corn silage
particle size on eating behavior, chewing activities and rumen fermentation in
lactating dairy cows. J. Dairy Sci., 86: 3343-3353.

McLeod, M.N. and D.J. Minson. 1988. Large particle breakdown by cattle eating
ryegrass and alfalfaJ. Anim. Sci., 66: 992.

Mertens, D.R. 1997. Creating a system for meeting the fiber requirements of dairy
cows. J. Dairy Sci., 80: 1463-1481.

National Research Council (NRC). 2001. Nutrient requirements of dairy cattle. 7th
Rev. Ed. Natl. Acad. Sci., (Washington DC).

Poppi, D.P., R.E. Hendrickson and D.J. Minson. 1985. The relative resistance to
escape of leaf and stem particles from the rumen of cattle. J. Agric. Sci., 105: 9-14.
Sandoval Castro, C.A., H. Maga?a Sevilla, C. Capetillo Leal and F.D. DeB Hovell.

2000. Comparison of charcoal and polyethylene glycol (PEG) for neutralizing
tannin activity with an in vitro gas production technique. An EAAP Satellite
symposium. Wageningen International Conference Centre. The Netherlands. 18-19
August: 109-110.
Teimouri Yansari, A., R. Valizadeh, A. Naserian, D.A. Christensen, P. Yu and F.
Eftekhar Shahroodi. 2004. Effects of afalfa particle size and specific gravity on
chewing activity, digestibility and performance of Holstein dairy cows. J. Dairy
Sci., 87: 3912-3924.
Welch, J.G. and A.M. Smith. 1971. Effect of beet pulp and citrus pulp on
rumination activity. J. Anim. Sci., 33: 472-475.


http://rap.sanru.ac.ir/article-1-148-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-22 ]

A VWAL Glias) 9 534 IV oylots [Jsl Jlo sals Sladss sletgy
Investigation of Physical Effectiveness of Grape Pomacein Comparison to Alfalfa
Hay in Makui Sheep

R. Pirmohamadi®, A. Teimouri Yansari2, A. Bbaeei® and L. Zali karehnab®

Abstract

This research was carried out to compare the physical effectiveness of grape pomace
(GP) with alfalfa hay in Makui sheep. Four adult male Makui sheep with 40+1.2 Kg live
body weight were selected. In this experiment, three treatments including alfalfa hay as
a basal diet (control), white GP (WGP) and red (RGP) were separately substituted at
50:50 in aratio with afalfa hay as experimental diets. The diets were fed over 10 days.
Chewing activity of sheep was determined by direct visual observation over 24 h and
physical effectiveness factors was done using Penn state separator sieves method. The
result of this study showed that the value for physical effective NDF in basal diet was
significantly more than WGP and RGP. The physical effective NDF of basal, RGP and
WGP was 0.96, 0.68 and 0.61, %, respectively. The distribution of particle on 19
(P<0.0004), 8 (P<0.0001), 1.18 (P<0.0037) sieves were significantly different. Chewing
time for basal ration, RGP and WGP mixes was significantly different. The results of
the current experiment showed that substitution of alfalfa hay with GP significantly
decreased total chewing activity and rumination time in experimental animals in
comparison to those were fed with alfalfa hay.

Keywords. Grape pomace, Alfalfa hay, Physical effective NDF, Chewing activity,
Sheep
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