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1- Physically Effective Neutral Detergent Fiber (peNDF)

3- Ruminal Mean Retention Time (RMRT)

2- Neutral Detergent Fiber (NDF)


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

24

sz L gl b Gy sloannd as £
les! g ol jo apls 58 (090 ailS g Wign
S oole Byan ladie o iolesl 0,90 40
sLoisy 9 59, &= b 5o Sy, Sjse &
S=Soslail 8,90 siolejl 0y90 ;2 VA L VO
=5 She Sl oasle Sy o8 S I8
5 g ol LT (gl alyy) js0 4,
S yslaez S ool g e (s
Oygmodm ooz 9 (STho> olge sladiges
Slg—o LT (gl g 0 (6 S Wiges (Siie
H 8 oolawl 0,90 S oole (s g (g0
sbajsy b ) 7 lapls gdae JS 288
5 Sagla—er (bl o)9o 2 VA LSO
&l 9 33 Ll 5l ooy iy o904l
bl (6,503l g (sdie dlge clale s
a0 00 slos ;o gsus slodiges (pa
o 9 Sl el VY Soe 4 0l )5 sl
S by @S ool wo a8 il Gl
Sax lShad sl Sas Bl 05
Shd a9 e 6l Wlshowss JLT (V)
D ool b le "HLS sla o,
3 sl jle Bl il 5 (wiin .Sl
taalr (T3 Sl i oSl
A7) 0 e 1S5 50 (55)5L88 (piige
sle S 59, exile 8L olge Jelw o)lg0
Al (655 olail Lolghancy bl syas g 0a0d
Lo 0y (Sa3ed e Jsle (YF 51V)
ololn e (S Jele b bglsa™LIS
i b S gq, 0nile SL s oole s
S oslial L (ef>VVA) (s yme oo VA
LSS 0l (65,3liS g dansl> sla S

Shes Gras plgw (89, JoSa 5 azigy adgle )3 ojlusl I

s9bie dny (g3g0 e slo egi 9SS
95 J=eS 9 DlyS ojlail hlaze ST o)
el ) s ol S e S
S5 o3l Sl ey jebite 4 Lol
0992 Fhe s SS9 iy adgle
Sl i sla sl 5 SUIT (S5

a5 ol 5 b

L9, 9 olge
S g dlwgs widwss ool Sl
Trb B o 0 Sl S VALY (j9 L J; ol
0,95 ez b 5o TxF oad SIS Y wpe
595 VA 9 (20 D3l—e 55, 1) 059, YV
ojlail 90 SISl gy p jsliie s (5 S diges
gh 55 5 Gy 9 9l amis absle )
0y 3 (W03 Vg o 0) bg—ws (29,
3B s9me £ g Sallad e coll
SlaeSs Ol)3 o3lal 588 5 (glaesls dul>
oz b Slils iz 5 18 colizl o 50 plo
do adgle Cos Ly cbgle YlS 0 o £95
30 (Gglas 00cg g0 0 £ Ay T o llus
WA i b slan Ve g o A Slels
S8l e sl eolawl b —iolesl slo o
a5 (Y + V) CNCPS Sheep cuugi 0>
Sl 5 ogim sl o)z (V Jguz) S
oxigy adsle (Golo A (085, JeSe
A e 52 ATl (i ot alis
ame (£9)) g 9, iy o35 AllwS
aS s Caio g coiS oS 0 &S

o, VT elil O sl a0 VY (gol>


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

7Y

L 55, e Byae 5l amy VFF 5 1Y AF
Es8us sl digai ol 33 peiS ) 5| SO jou
SUIL o olewl 5 o g oo Sis lgn
porS <ble 6 (e o ddne Sl (s
e (g, Ly oals 331 4800 slo diges
Ot gy Sl Sl ool b olewsdly
3 00t gl o5, S gy tome (F) at
oo 93 Joe SaS L 3 £9900 slo digad
250 by g ales <ol cu s g8 sl
sl oslel (e Sz ey Joe bl
OVY) ca,5 18 oolainl 050 o

Y = Ae™ T 4 pg kT | =

ke S1t2TY =31 - t=TT

dges 4o 5\l cdale Y adoleo ol yo
Wy il 8 A ((gadas ;0 Ceond) 9300
el )0 an)0) Gl 4l jee 75 Ky
olgS ows (bl Ao 53 Hee £ Ko
3o 68 diged oy d (el jo s ,0)
Aol s Oloy TT g (Cel) S )le B pas
g8 ;0 S,le Hudsl b b )*’L’ ooy b
R ss 1 g Fasle yley S (celw)
2 Bl plej ggomme Dj90 4 (35S
ez 50 6,800k Gl (VK aeS i
25U ol g (VKo) Go)ls8 olfiws ol
3 deols lrools S ol asle Sl
dlr g @mle tu jome E05 605 o5l
L NLIN 535 a5 oolainl b aesls
ool aali s Ly &1s8 e g, 51 ooliul
oan Sloazinl§ pads gz (V) SAS
sinlesl o 5l Jol> slaosls s solaiu

Sypms mialos] ol g bl 7k LB o

2398 (S e ble cpobig ) oo
"MolS sl 0, (gl 0)lgm0 Slbgizme
s PENDF> VYA Gy a3 by Lxe
o 3l §9—2y3 5 355 50 p S 5S Dj9—e
CellB LYY 5 VY 00) od aulre 5y
Gk 5l i Sy 5l S o o —dn
Sligz 0 gdze dlge clale o, Fosladl
Ol 08 5 e lone 8o 5 (Byas
Sygme dm Lo pls Hlo il 5 Gaysr Colled
2 uladds min Slej Jolgd 4 g oot
Olo)l i 59, )0 atelw VY (slao g0
Lo pls 5 (o—talojl slmoygo arlS’ (ol
(VY 5 WY 00 V) o g S0l
SIVO FIVD dsle ;i L SU cas
5 S smo + /0 g <IN NYA NEA XY
o3l a8 e Sl o Ao S
wob e S ) b 4eSs Slgime S
9y ovbe Bl eSOl gione Lol oolaiu]
Sae 4 ol Sl 4z 0 00 les jo SUI o
LesT (S35 amis 5 oo Sis el VY
(YA g YY) 08,5 rmnd S o0le bl
g dol> olgo joue #3065 o3l gl
a aiel paS oS NDF (5,50l e
383 S5 Sl pleie 4 (Y0) pg S
e Sl .cé )3 18 colaiuwl 0,50 Al
50 0y5lsS 5l oS e b bale &0
A 0wl ye (laihwgS A o 4055 cacy
caces 5o JlS Gy lirabl 5|
L OloiwgS o3l 30 0 o olie
ho Olels (b )0 gg980n slo diges .00
AT VY £ FASFY X2 X YF A AY


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

A

el iy psite Yk O 5> &5
Sj oad Jloe! sl ,los 31T s Lol anol>
olas 31osheepyg) ol e Bolas
0,90 51 periodipy ¢ cisle;l (slasibungS
bl gl 3 e 5 b
a9, 3l eolaiwl b by les 3Gl asll oo
aslio 5 (Y+) SAS gLl l58 5 GLM
sl aals aiz (yge3l oy, b Lo jlas (nuSilee
AT Y-\ ey PE R SO ¥ K
oS ciwbesl saesls 3 JUT (6l 0o 5 aloxl
Woos VIO X b s eluly
Siey 5l wes ol o el

% eolazwl repeated measurement

oole & 0> adole IS o3lail als L
e 10 le S gy, owile 3L Sis
(Sre oo WA (e o A sy
Sl o lailinl GBlyil g wdin Sl
SUI e 5 (S5 s Jole pwin
b a shll le onz (Sisd s
olge @lyd ojlail 36 cov ghlo Sre
() Jga) wdly ets (S1ho>

Shes Gras plbgw (89, JoSa 5 azigy adgle )3 ojlusl I

85 B Jelo 5 4

VE sljs, b yo aneSs gtz alls
Lol 51 S o (—alejloy50 2 YY
o Sl VY 5 VIO Y Sy mugds (wlul
Vg G b 5l STy By—as |
o SlaeSS Slgize 0l 7l slaeSs
3 Sy sl )0 Gal 7 )L
b SO oll lp g al ools L3 o e
QST (60 55 Lo 4Sls i (g5lep (o
S SlanaSs Slygine S 5,5 15 o8
@i lee an Wog clloy BB cus b
Gl b Gl gize 5 glaeS 5
oy jleslaul b cass b clls p LB L8
ad S 5l 0wl 56 plge 4 s 7,5
5 O sl sl slas o (YA 5 YV)
Jeol8 s bsloes 51 ey e il o
o3l @95 Geens sl ,S9kS o Hlade &
odile (Bl a5 gylo s asges l)d
Bl 5 51 oSl IS & 4neSs Slsione
&obel Jome oolawl b Jol> slaosls .o
JINCE TR S T SRR U
8o Ul ol F Loy ¥ oslp

Y@ikan = K+ Ti + Sj+ sheepyg) +
periodjg) + €jkan


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

Sz S g, b lasanssS 4y ool 4y dss boglses MalS 0 > 13 o3l 1595 9 (olbiond oS 5 -V oo
ol wire Jlaz>] 3l iles] glologs

QbwsS  0y90 Slews S, st Py e s dzeigy Slyd ojlasl
Ok f JE f JE JoSs o2y b yn

Lglies el 002 sleond oS 5
SAYY AYEE -/A0-F MY AYIVA AY/EY AFIY AFIYY S oole
SIVAYY O IYVAS o[ eF VOV q./ev2 AOIEP q./6-2  AVER Slesle
SEAVE ONYYE oA vy FYARD erss® pviaa® fva® S oaygd s bl LI
CAYYY eY-RF oee¥q GAAY A0AYE vryed aves® yyeeP NES
JOMAS f-AYY +feeq0  /fAY 0% vess® ear®  yaee? NN
SYOYD  <feAYA <e¥AY oY AgevE ase? v cave? S 5o Sl jamgy S

Lsles SlS o o 5 3001 38
CYYEAYAOY  e[eXY AYYE ..P e YA veee? Gy a1
YA SYBN oYY eVAY ol /5P vass? o oye? e e A
AR IFAYY  efeelY  oASY  sENYR sEnYR vasf® ey Gy oo VYA
AL INNRYRC VA SRRV 705 AT (70 NG 20V G/ AL Vi 0% ol amio
SEVYE NYAY VA VY v ey yee? avpA® i Sl
Sl uSilie s st Gl ool
¥SYe GAYAS A eNeY eYNEY aypsP y/ay? A o e 7
‘sw..\.bb
JOEYS VRS efeeeY  ofevy oYY osany? aopa? qysy® Sased e ale
SNANY Y0NS +fe-f0 )Y YVERY vvieA® vqpaa? vegaed Sad S SLJI

(P<140) ls gyl (gime M gLl a5l gliie gy b s, yo slo (. Silo

axig oS ojlal als ws,s 5)1S
(ST osle «Sas ool mean bl 650G
7 5 S e Slaes S el sy
FuS1> 9 NDF i coild Ll el pl
o] a5 ols ol gl sae j3b a |,
oKiws IS ;0 NDF sas ol als
ool lles 5 o)l 2als 4 1) 3155
g b Ll ol cans (gl aeSs pan
st o (00) BlgisS 5 (V) 5o
Cobli gy, disle 3 o5lail LialS Ll 4
3l oolainl plSe 150,55 suwlice NDF an
50 SU pan ol b cel Soe cdiaSi

9 S ool (SKis ool (5l puid Cubsld
G0 dlgo
ool (i oole (g ol pan ol
cllos b cov Gdie olge g I
Solis s el Llod 5l 5 08 S5 aales]
5 o (¥ Jeaz) ails gyl (g
oz 0 aS Wo, S 518 (VF) oK
iz ded ¥l e (9938 dgle by L
I, ST eole g Sz oole ADF gian obls
O 2z el i 50958l 15 el als
oaiildgy 4Y o el 3929 4 o 0y
an CobB Sl amis )0 g ead o, SLI
Y) 1,2 5 (6 il (65005 .8l ualS


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

wan il el a5 sns b o5l Jlal
ghw GRlBF s Gile 4 ol aad
LSt Jlail mhaw 5 (S5 olge oo
GalS 5 Al pas als ol andly
Sy oslal grals Célee 1, g Baile lo;
P ) Sl Grae (V wled ol 4y
28,5 &j50 (5,08 gl 5o il el
sbjles Jlael Yooro mhaw cpl )0 a5 cul
e Sebl p ) s s S eSS iz
o G5y JoSe 99381 (F g 0,1 (glacasis
a2 E9y0 g (Slhe> Olyd Sl o y—>\»
an Sl 5 s )Tl Gloj ml3dl Ll

A2 oo il ) glaeSs

Shes Gras plgw (89, JoSa 5 azigy adgle )3 ojlusl I

2o ek 4 OA) 098 Gl S5 0,
I C;l)fb 6)lfojLo (goaR GLQ“V-.‘.])é b.oLoS
u.:);odwj O an LS‘)'.’ u‘)‘ﬁf olKws
L cwl (Slye dlge pan ColilB )0 asinl )
ol aleil 3 o WSS cnl p aST
SBxle 5 laeSls wal> slge jgue £
ol pals b cos ansls e ol
B3 Ly 29y JeSo o938l 5 adgle D)3
anlyd cpais as cule Gledl g o8 )3
G (rad bl 8ls el pan ool
s 1,5 05l zalS () (VF 4 VY o)
ch 5 Sy dlye edn o ol

(22,0) (s3xe dlge g JT oole St o0lo (5ol pan colils -Y Jgax

&l oo Jlezm N[ PO s;’;...'Lq)"l sl ,los
REFIR 4 0,99 Jlews s JPE aily digy SURESIS
Sl ¥ o ¥ o PN RN W
</aYaA </¥Ya0 </AYY. - f/AQf £YNAa FOIOA 7¥IN7 OAIBY S ools
Data g <JOYNY </aV)4 <0/-4¥f #a/0A A TINg OVIAY I27AR SJlesle
«JAAY < IYYYY «JAAFA <ONYY #f/aY £0/44 [4dld1 £Y10 S odygd 4o Jeloals LI
a b a b .
NN AY </f2VA ofso¥f. < YIANY \Atidd OAIYY IZIATN 0a/- 0 ol oy
«JAfYY <JFYYYE < [AAYY <O/ FY 2YIVY YY/+ £1/8N #Y120 pl> gy
< /84y # AR ¢ < IAFEY \Y/VaY AY/-Q AY/AY INYIaT AY/V N[ A PRV SV 3

(P<140) 5l (oylo (gime M gLl a5l gliie gy b s, yo slo (. Sileo

Gl e gl (g Ll Ll 5l g ais 5
olsy 88 i oren (Y Jouz) a il
ol cos ol o aade gl 4y lgseis
LS Uy cb 5 el o Lo
il an Hlezis yloy dxigs ddgle &lL,d o5ladl
Ll ens 5 st cos ol o aids
s ojhsl el L e, 5l sl o e

yo aado gl ay g is yley axigs adole

RETE SIS
Jsets cullid ol o Shyss B yan ol
SSE @ S5 2 Gaer adled IS ol
39y 0 4iBd 59, all jo aids il an
oole 0,5 LS (glil a aido (s y0 aiBo
NDF o S5 LS (olil 4 aids o 8 pae Sz
PENDF o 55 LS sll amy 4B 5 (3,—an
A3 ool slajles il o b pas


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

\A

ol ol Sy Bras gloy » syl
S5 55 pas a5 Woged dlgiiny (yubboe
Slyg Brao Hlo) ,o axigy SIS o3l
Shs? olge D3 o3lail 39 yieS 4 by e
ol 5l 8 55 0590 (gl ailiwl o3ladl )
OlSe 5 (55l (555005 Sl ST5>
adgle )3 o3luil mals as wisls ylas (YY)
Shes Brae ploy (ol 4 e 4y
@l 05b Gangr cdlad S5 g e is
ojlasl rals as ol lis ol iolesl
SIS Lo 85, (83 Jao s adsle 518
55 i el (Sys Brae e
S s I s (g ol g cullad
Sy eslas] o Jolie 5l 09>y s
gl |y b 89 3l JeSe g a3gle

&S e

bl gyl e ralS g Lol bl 5l e
Sl ) Sl Coal Bl il (o ax o]
oley @lyd oslasl pals b s, o Uil oS
Lol ol G2alS anger Codled IS5 jlgmis
5 S o3l Jnlite Ol sl dw) oo 5 4
ple (Sidn s sl G L 22 JoSe
Aol slad G 50 Dol 59 pas o
Sz 3 gan (TY) 26,5 5 jang oJl 5o
03031 b Bl 0o o L pls (gligus s (s |
8,5 55 Gy b sl o
2ols S35 (V) il (65005 5 ez )
68U ltlnd oz JoSe (0959l &5
as adgle I3 olail g cllas g cudled
gz Sl Jele (npge 2 oS
9585 95 (V) GLKes 5 (ezram oo
Ola) g adole IS ojlasl rals as
Lo ols 2alS | sz collad S 5yt

Lo (x€9, 5 axgy Dl)3 ojlail calises glaw (5lyls bglses Sals Gl oz b odds 4055 lacawsS fauer cudled -V Jous

Gl mn Jlozs! Gl bl sl o3 ol
s o5 o 5 il 1) Ay i axig -

oSl ¥ Sieo f Ao e
Gy yo 4iB0) STy b ran oo
JAY-E YA <1381 YEN¥A VWAVS VYeIYY VoY \WEIVO 39y 4l o ad B
NATRY “I¥F-Q <IAF Y WIF FFIVD FYIVO VeV AID- 392 a5
< IAQ4A YTV < IABYY VYT fo/0- AL ov/e- VYIYO e o 4k
Gy o 4idd) gty cudlad oo
“IVFR- SIYVYY SR VEIVYA "o YOVYO YYY/O- ARAYAZ 39y 4l o ad B
-1 oY A f -Naof Ve IFPY £YIVO NI AVID- Ael-e 39 03 a8
-IYOSA SeYVE -\YAY VIvYS ava®  vave® e aveve® e 5 4B
Goy 0 48:89) (g2 Sl JS
Y - Y SYYAY YEIAVF YYFIVO YY PV Yav/o- FYAIVO 595 4l ) adds
SFANY </\aATA If0- ¥ VYIOFA VYA VEY/O- VAAVD VFOIYD 395 % 4ido
SIYVEY - JOYYY NAYNTS AR ay VYAV ARAIIE VAY/o- e 50 4B

(P10 0) wiyls (g)ls gire S Lg)LoT)L'u' i oglaie By b s o sl 1 Silee


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

\Al

Oboy o Gl el axig pailens
2 ol s s s s s Sl
Sllgr Sl 0 g, Bule ey 9 Sl
L old (YA 5 YY) 0, 0929 0aiaS ez
) i sleliode W5 o 4y S 4l
aiiloe (Bl dnaS o Vb aredls b ol
(el FF BV ol o cele 4) b5 OY)
SfSes 5 S 5 (1) SligisS o 55 4
p Adaod Sl ojlail a5 wisls lis (YF)
woSs mle by el S e £
SIS IS S WS = VRGOS AR U gt
5l o2 glabid oz oy Gl ales]
e dgle failuas g I3 ojlail rals
WSl 0 Ol g Baile ey als
230 by g anSs s 5 Bule ey S
ol dal> lge yee Z5 WIBL s SL
Lsw %9 il JoSo Jlo (e )3
Shs> Slge ) Fale Jaldl b ey 5
A5 ez | ol eslail il aeSs 4o

Shes Gras plgw (89, JoSa 5 azigy adgle )3 ojlusl I

Ml i Bk gy 9 e &5
& Aol
g dmg dadgle S ojluil gals L
el Slge soee £3589, JoSe (093
A gl Al Bl (e g aneSCs
(F Jguz) 8l )l (gime 205 5 A58l
oK Gl Ceowd 5l sl dlge jeue
Slov Cwend g Bale ey g )16
digle o3 ol el b 3 )lsS olKiws
Sl g el alEl coi S 4 amig
g dxigy adgle IS ojlwl pals L o.caél
sl gloy U5 8, oS o558
Slge sy E5 (rFeS Of9) JeSo e il
Gl ploy YL 5 aeSs I el
Obe) 9 sgme T Dol g s | (ol ares
B T I P S U T B VO W P LV Y
Ohes 5 Gl (gy9005 05 o Sxe
axigy IS ojlail als a5 asl o (YY)
5 4S5l Gl olge Heue i iali8l cely
Sl 22U by g s ,B8be loy JS hals


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

Lol MalS” (sl 0 o b ool apdas (ylasinsS aeSls sl 1w 5,80k (4l g joue 75 -F Jooor
3, lastenl 1 g ol axig 13 oslasl

st oo s ) - ) 4 9 )3 05
Ok f e A Jes JoSo (oryz oy
FUON G IRV PR -
I Y O P A SERILEA SRS 7 VEY ST IL S A o & T e ety
(celu jo as,0)
JFESY GAVEY  ofee0F  feeb RA® af® Ls® glP < e
(sl ;o do)0) o,le5
| el ¢, Buile b
SABYe JEOFY  [¥TY V) yovy® o s ovevs®  veal? SISm0
(cels)
Lo Connd (g, B 0ilo Lo
VSV ABY. /e FY Y YA A © vavs? vayl? o SR O
(celw) u‘b)lsf oKws
JYOVE VY /0FFA FISOY YY/¥- YPAY  YANR YYIVA (cel) 5l ,u5b obs;
SAYEE L YNOY feFA YIYNY sereeS  svaat visv® o vyea? (cels) 5 Fabe by JS

(P<A10) a5yl gl (sme S g Lal a5l ogliie gy b o, yo sla  Sile

Sas osle 58y JeSe gl L
ool gy Lo VIPA Sl (g9, oaile SL
L olail als b ogd o S Lol il
Sas oole (585, JoSe (39933 L g adgle
Sial33l gy oo VIVA ST (g, ouile 3Ly
adgle ol ojlul ol bl g)ls saw
Sb Sias eole g9, JeSo 3938l L g
Bl gl g e /A S g, 0nile
oy 90 4 WOgu Ll dae g)lel Ll 5l as
oSl o 4 45 abgle hlise b Jobo
adole oy olasl mals Lo 00438] &4,
o A S ogy suile Bl Sis oole
ojlil Jhals b cdly (gl (pxe 2ol (550
ol (E9) JoSo 3938 L g adgle )
G e 10 S g5, sl Bl S
ol ojlasl jmals b sl g)ls pxe rals
Sas oole (585, JoSe (39933 L g adgle
L 6ol gre Gyl aneSl )y BB 58
Loy adgle @l)d o3l pals b owols olas

Oy ojlail &9 399
Gl Sl i 1) ojlail a8 s
3ol cunds cele VOl e placanss
adole )3 ojlasl mals b as ols ylid aydss
S s oole 85, JaSo 09381 L g
Sy dwo VIEA § YIVO SUI (59, onils
ol grals b oawdl gyl g iol3dl
Sy o VYA Sl (55, 0nile (Bl S
(O Jgaz) 095 Lo gume Ll cuils als
Gl Sy Giw SIS ojlul me gl
3 oley cldS celn YO 5l o locanss
ahd ojlal s b oS aisS o le adss
oS (5 Lo £IVD Sl (gq, oaile SL
i ojlail als b og o cxe Ll il
olidl gy e TIVO ST (g9, ouile 8L
adgle ol ojlul ol b il gyls sxe


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

v¥

S oy ol 5o Jslee (i s sl
S oole Slygs B pas 3l aw el VIO
VAV oy ar 4S5l o LBy
Slgizme duoy AYYY 5 ADIYY VA/TO
yob 4 aS ol LSS 1) aesls S oole
3o e @il sbjles o )b (gxe
g b jlesd plo 5l i (89, JoSe (g5l
I e b S ole blae o
VeIYY g YEIVE Y00 VYY) aSs
FSid 1) deSls Sz oole Slgiome duo o
Grao 3l o celew VY o Ll sl sols
G deSl 5l yeue bl SiS oole STho>
do,0 AV o AYIAY #9790 YE/OF s 5
ol LSad ) awesls Sis oole b gine
Sl loyles o gl gxe jeb 4 A
o W s, JaSe gl 3, wxi
3 e BB S ool blie jo 0y ba,les
Ao, VYo g YWY X/ YO/FF aass
Al oo Jolds 1) aass s oole Db gione
Cnns &S Cenl () Gl Gl Pl ax ]
Gl Sl 0 jee 4 pglie i ool
aw Celw VY 5 VO olels o 84, JoSo
aS 0g YL bajles plo 4 Cod i )
Ofgy oailid g s Jxe Sl sams ol
5 OS5 xS S8y Wiz e 4SS 4SS

B (o e £ e

Shes Gras plbgw (89, JoSa 5 azigy adgle )3 ojlusl I

Sogs BB Sisoole (29, JoSe (038
i s 2l gl e halS sy
5 o OliissS (glaeSl cai ) o5lll
a5 ol olis wdw 5l oley ceisdS cel VY
JoSo 5509581 b g adgle l,d o5lal zals L
BVO Sl (gg, owile Bl K ool s,
Sl slas 1y gyl caxe (ilBl g Lo
@ a5 dgle albie o Job Loy g0 0
o3Il rals b s 03938l (485, JoSo Ll
I ope B Sis eole ddsle ol
S mls il gl g (il aSs
Slge 3l eoliiwl yo 4 ol las ol
s Shy s & ads e Sy
oSy 03y pie 3o Slge clale g Sleond
I She olse (Kpd sl Shs
e STl o655 alie 4 Coenl
loogasr wile Slao Sy o Ll 6
Ol b ass S5 saaline (gl AeSs Cadw
Sis oobe woy WA 5l e ol
Gl Fxe job 4 4S5l jee BB
sl gals Ks le 4 il Sl
» Of9y Gl JoSe g axig adgle lyS
ahd oplal clin 398 Sy o
Ll 00,5 Joe sl
5l ogee BB g BB w Sis sole duo o
O 4l e cele VIO j0 aSs
LS gl pme Sglas il sloleus
pae San 0 S Dol pus Lol cle
5 ope 4325 b osill iou pae g4,


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

Sz 0ol g (do,0) Sl (g, onilendl Sis ools Djgo 4y AaSs Shgize IS o3ll a0 Jga
G35 5l e Sl VY g VIO Y b o (o)) aeSl 5l jee LB 5 LB,

ol e Jlaz Gl islesl slolos

Shsf oy o *")‘Jitl‘-*' o Axie il azigy 3 o5ll
oSl £ o ¥ o PN IRV

4335 5w celu ¥
Y pFAS 0T VSYE SYIEY VY YAEY YYY S5 (sheo FITD
SVRE ST IEYeA YIFAN VWY O YSNY NVEA VEND Sy s FIVO
SVOSE SAYY oY <ISVY VEAYE arey® sy ara® & koo YIYO
SNEYD VY efeYY- VY YEASE YeAt veret LviAe® Sy oo VIEA
SRAYY L NBFY VA “IVYF VWARP P P qry? Gy s VA
SRV BAFA - VEYE V/-fo SAUFY SANY A “VIBA G re s +IA
DRV EOFY 0PV - IAAY VA CONYSAE S AIFY S sl <10
JACEA L FEY L [SOVE VIAS ANFS MY AYYY  Avax 0 % REeE SRS el
(do,9) 4aSlss
JAeFe SYAE .[sPfe \vas VarE WY Wy ey Tl B Sl
(2,0)

4385 5 e el VIO
SNOAY SAYYS /- FF VAl VP ey v yges® Gy oo SITD
SVOFR I¥BB efeeYA I} YWiAed vyt vae® el Gy e FIVO
JAYY O SIYOYA - [EOYY SRA VY VYIAY UAS AIYY e (e YITO
JFEOY YESY oYY ¥/eYo CZAN AR LY AL Y/ SL Yl e oo VEA
SYYY AR ) FPA “Ja5Y Y/ SRS 77V NI & N Sy oo VYA
OFAA IYYSY  ofeYA - 100F ava® vpa® o yoavd L ® & koo 1A
ALVS SERYL ALV AN O\ IS fASY ves® A ee? S e o0
OFVA L IVAVR ey -130Y AE AP yamad oy 0 T B S ek
(30,3) A4Sl
XYY ARV e NEEVS VY eyt mapd Tl JE S ek
(2,0)

4355 5l ey el VY
JPYEYIVEYY YA VAYY (RN WEL T VeI G e PITO
2 SRRV 7Y S £ \ARE YRR VM® sae® an® Gy s FIVO
JEAPSYEEY .ygay V140 \WIFa VAR AT V)oY e (e YITO
VAV eha48 /YAy a2 oA YOE VAN YVIOA S5 (sheo VEA
VYD VY VY v/fay \YIF] VNE - Ve IOY S5 ke VYA
CAYYS ESVY IYeYY Viazs BIVY AR WS Y Sy sl <A
JABF. SINSVY JAY-A VIASY $IYA a/-0 WY e S sl <10
CIOYYS CIAYAY  fee¥Y VIANS WEE AT saayP  ypap® 0 9 BB Sk
(30,3) A4Sl
SABNA VYY AVYE XYY VYIS WAT v xaps T ot B Sl

(2,0)

(P<140) 5ls gyl (gime M gLl a5l glisie gy b s, yo slo (. Sileo

b 50 S 5l jee LB g LB e Sis oole 5 cdaSl 3o o3lail e
as sl plo ands sl (el Slelw ools Bo )0 i g AeSll (Gore SiS


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

\td

oz ez 9 Ll pocd s g (SThs
B e me Jole S g 4 glalaxd
=f oy o3l L SThes olge (6,80l
Q50,5 o 4eSl )0 dsl> olge jeue LB
ol osladl gals Jl e 4 (YY 5 YY)
30 Al dlgs yoe Bl 3t o3l
LS s g (YA 5 TY) al S aaSls
o9 4z Shys dles ide o 252
Ll aes o srals |y BLI ol aesls
Ty el o Olyd ojlul pals pis als
5 6l aeSl 5Bl ulisl L as sols
Iy sl ameSs i plSoxiul jgue 755 ralS
IRWARTY PRI RS
s So @Bly o AT gl
Al S Glp e ol g Bul
Slge 5 Bwle Bl L pan LB 55
S5 Hge Gl g oad 03,93 036 (ST
TR SO VTN (i
Slge 5l oolazul glp Jge bl (g ,Bail
s Shy ks 4 ads 0 S
4&1.3 099 o 6"\"‘“ -)‘3,0 cdale 9 ‘SsL.o.w
I Shes ol Sopd sl S
G ol cwl b ol 4 Coosl
oj‘dd‘ O JJLM ).:1 S99 JLQ.,.}‘ o] Cwsd
Cosl 1) Lgw 89, JoSe g adgle l)S
adgle b3 ojlail pals Jlis 4 a8
I3RS TR o )0 89y ke JeSe g 4y
G el bl Al g Baib b s

Shes Gras plgw (89, JoSa 5 azigy adgle )3 ojlusl I

aS o) md glanl el 4 Slos
o VIR I SR S P W VRN ZVE SRRV ¥
aS calizee Olelu ;o (6,0 1 Ages (5,104
S =S ol lgn |y 3o o3l 5l casli
@ lize sla o 31 STl 5l eolazwl b
5 &S o3lil b lo ezl pl 5 ciolej]
=B 2L sk @ le> ly s 6l
9 Q) ‘5‘)3 9 9_’;)5-5 SL—A Og0 ».\.Q‘}} oolazwl
4S5 058,81 g VA ey n L O
Sy mle Gt e B0 8 2y JeSe
Jb e aaes e )18 80 cou | sl
5 o3 T Slgn 09,00 JUaTl I e yss
Iy Sl jo (STies olgw 5 Busle ol
Az 0 Az, dmled sl gt
aS Sl oo samlivn uSe Sl Lokl
plo 4 dsr 51 Lol cal (e DI STl oes
=l b Sglaie a5 all (6, mhaw jo
Sras mhw o b el jo as ‘_,’_s”t;’;.iLo)‘T
saelS anl B pais wad wds g Lo
5 =l e ol Loles 5 &l,5 o5l
= )l U G 1) aeSll 3l jene LB
Slyg> Bras) e Culled ol a5 ans
Slo laxale colal OlS > o(lgeis 4
Shs> dlge ol p eSh (L2005 (Jsb
= LB 5 (29,500 e alb ea b
5 el 6B a0l alid sla )5 5 5le
Sl g laeSd daiin S5 b aess

L.Jl ;’L:.bj‘ sd‘f\i WY ) Ql_f? GQ‘

Slg—o yai I35 ¢ Y e (6, LSS L


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

\A4

L orian s5m sl i b Bl
S oole duoyd @l Gl o e il
Gl stn s & 4neSh 5] e B il
ol als Ss Sl 4l il
P Ofsy Gl JeSe g axig adgle lyS
13 oslail caslie 398 bl Gz )0 0

Sg0 Joe Hlal

i il g 2y pals s Gl oo s
el el wlae Sy jlasl LB
oddlice (AeSis 5l joue JB 8 Sz oolo
oslil ol céy oo HUaml Jlise job 4y ais
Ll 5 sel> slse o Fwle Wy @3
cdled g o SLI o pan ol
09y Gilw JoSe Lol s jals 1) aue

10.

11.

&L

Allen, M.S. 1995. Fiber requirements. finding an optimum can be confusing.
Feedstuffs 67: 13-19.

Arjmandi, M.M. and A. Teimouri Y ansari. 2012. Effects of afalfa particle size and
soybean oil on Intake, digestibility, chewing activity and performance of early
lactating holstein cows. Iraninan J. of Animal Sci. Res., 3: 138-149.

ASAE. 1998. $424. Method of determining and expressing particle size of chopped
forage materials by sieving. ASEA Standards. Anim. Soc. Agric. Eng., St. Joseph,
MI.

Association of Official Analytical Chemists. 2002. Official method of Analysis.
Vol.1. 17 th Ed. AOAC, Arlington, VA. Pages: 120-155.

Balch, C.C. 1971. Proposal to use time spent chewing as an index of the extent to
which diets for ruminants possess the physical property of fibrousness characteristic
of roughages. Br. J. Nuitr., 26: 383-394.

Bateman, H.G. and T.C. Jenkins. 1998. Influence of soybean ail in high fiber diets
fed to nonlactating cows on rumina unsaturated fatty acids and nutrient
digestibility. J. Dairy Sci., 81: 2451-2458.

Beauchemin, K.A., B.1. Farr, L.M. Rode and G.B. Schaalje. 1994. Effects of alfalfa
silage chop length and supplementary long hay on chewing activity and milk
production of dairy cows. J. Dairy Sci., 77: 1326-1339.

Chalupa, W. 1991. The role of dietary fat in the productivity and health of dairy
cows.In : Large Anima Clinical Nutrition. (Eds) Naylor J. M. and S.L. Ralston.
Mosby year book. pp: 304-315.

Doreau, M. and A. Ferlay. 1994. Digestion and utilization of fatty acids by
ruminants. Animal Feed Sci.and Technology, 45 : 379-396.

Doreau, M. and A. Ferlay. 1995. Effect of dietary lipids on nitrogen metabolism in
the rumen. A review. Livestock Production Science, 43: 97-110.

Doreau, M., F. Legay and D. Bauchart. 1991. Effect of source and level of
supplemental fat on total and ruminal organic matter and nitrogen digestion in dairy
cows. J. Dairy Sci., 74 2233.


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

YA

Shes Gras plgw (89, JoSa 5 azigy adgle )3 ojlusl I

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.

22,

23.

24,

25.

26.

27.

28.

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

Grovum, W.L. and W.J. Williams. 1973. Rates of passage of digesta in sheep
passage of marker through the alimentary tract and the biological relevance
rate-constants derived from changes in concentration of marker in feces. Br.J. of
Nutr., 30: 313-329.

Jenkins, T. C. 1993. Lipid metabolism in the rumen. J. Dairy Sci., 76:3851-3863.
Kononoff, P. J. 2002. The effect of ration particle size on dairy cows in early
lactation. Ph.D. Thesis. The Pennsylvania State Univ.143 p.

Leupp, J.L., G.P. Lardy, S.A. Soto-Navarro, M.L. Bauer and J.S. Caton. 2006.
Effects of canola seed supplementation on intake, digestion, duodenal protein
supply, and microbial efficiency in steers fed forage-based diets. J. Anim. Sci., 84:
499-507.

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

Pantoja, J., J.L. Firkins, M.L. Eastridge and B.L. Hull. 1994. Effects of fat
saturation and source of fiber on site of nutrient digestion and milk production by
lactating dairy cows. J. Dairy Sci., 77: 2341-2356.

Poppi, D.P., B.W. Norton, D.J. Minson and R. E. Hendricksen. 1980. The validity
of the critical size theory for particles leaving the rumen. Agric. Sci. (Camb.) 94:
275-280.

SAS. 2002. User’s Guide: Statistics. Version 8.2 Edn. SAS Inst. Inc., Cary, NC.

Shaver, R.D., A.J. Nytes, L.D. Satter and N.A. Jorgenson. 1988. Influence of feed
intake, forage physical form, and forage fiber content on particle size of masticated
forage, ruminal digesta, and feces of dairy cows. J. Dairy Sci., 71: 1566-1567.
Sutherland, T.M. 1988. Particle separation in forestomatchs of sheep. Pages 43-73
in Aspects of Digestive Physiology in Ruminants. A. Dobson and M.J. Dobson, ed.
Cornell Univ. Press, Ithaca, NY.

Teimouri Yansari, A., R. Valizadeh, A. Naserian, D.A. Christensen. P. Yu and F.
Eftekhar Shahroodi. 2004. Effects of alfalfa particle size and specific gravity on
chewing activity, digestibility and performance of Holstein dairy cows. J. Dairy
Sci., 87: 3912-3924.

Van Soest, P.J., J.B. Robertson and B.A. Lewis. 1991. Methods fordietary fiber,
neutral detergent fiber and non-starch polysaccharide in relation to animal nutrition.
J. Dairy Sci., 74: 3583-3597.

Uden, P., E. Colucci and P.J. Van Soest. 1980. Investigation of chromium,ceribem,
and cobalt as marker in digesta rate of passage studies. J. Sci. Food Agric., 31: 625-
632.

Yang, W.Z., K.A. Beauchemin and L.M. Rode. 2001. Effects of grain processing,
forage to concentrate ratio, and forage particle size on rumen pH and digestion by
dairy cows. J. Dairy Sci., 84: 2203-2216.

Weinder, S.J. and R.J. Grant. 1994. Altered ruminal mat consistency by high
percentages of soybean hulls fed to lactating dairy cows. J. Dairy Sci., 77: 522-532.
Welch, J.G. 1982. Rumination, particle size and passage from the rumen. J. Anim.
Sci., 54: 885-894.


http://rap.sanru.ac.ir/article-1-123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-07 ]

The Effect of Alfalfa Particle Size and Soybean Oil Supplementation
on Digestibility, Chewing Activity, Ruminal Passage Rate and Digesta
Distribution in Sheep

Vahideh Aghajani* and Asadolleh Teimouri Yansari?

1- Former M.Sc. Student, Sari Agricultural Sciences and Natural Resources University
(Corresponding author: V .agaj ani @yahoo.com)
2- Assistant Professor, Sari Agricultural Sciences and Natural Resources University
Received: 6, August, 2012 Accepted: 5, January, 2013

Abstract

Four 2 years fistulated Zel sheep (BW = 28+2 kg) were used in a 4x4 chang over
design in four 32 d (adaptation 14 d and sampling period 18 days) in order to evaluate
the effects of afalfa particle size (fine or long) and soybean oil (0 or 4%) on nutrients
digestibility, chewing activity, passage rate and ruminal particle size distribution. Sheep
were equally fed at maintenance level, twice daily at 8 A.M. and 20 P.M. with 4 TMR
that contained forage to concentrate ratio of 40 to 60. Manually ruminal evacuation
carried out at 3, 7.5, 12 h post-feeding and total ruminal contents were separated into
solid and liquid phases. In each period, using Cr-mordanated NDF, the ruminal passage
rate of rumina digesta particulate was determined. The treatments had no effect on
apparent digestibility of DM, OM, nutrients, eating and rumination time and total
chewing activity. The treatment containing long alfalfa without oil supplement showed
the lowest ruminal passage rates and the highest ruminal mean retention time. However,
there were not significant differences between ruminal passage rate and retention time
in the other three treatments. Reduction of afalfa particle size and supplementation of
soybean oil in treatment that contained large particle ruminal passage rate and retention
time increased and decreased, respectively. At 3 h after feeding, the ruminal inescapable
DM, as well as the escapable ones, were not significantly affected by treatments. The
ruminal inescapable DM increased 11.44% and the ruminal escapable DM decreased
11.63% by reducing roughage particle size and soybean oil supplementation at 7.5 h
post-feeding. The ruminal unescapably DM increased, at 12 h post-feeding, due to
forage particle size reduction and soybean oil supplementation. The particle size
reduction was expected to decrease the consistency of mat, chewing activities, but the
supplementation of soybean oil had adjusted the effects of particle size that ultimately
the similar results have obtained. The reduction of alfalfa hay particle size as well as soy
bean oil supplementation in rations helped to achieve appropriate ruminal particle
distribution or formation of consistent ruminal mat.

Keywords. Neutral detergent fiber, Physicaly effective fiber, Oil supplementation,
Sheep


http://rap.sanru.ac.ir/article-1-123-fa.html
http://www.tcpdf.org

