slogiool
ol eolc WAY Jlo /) o)l YF sl /ol pole (sla yimg &t

Animal Science Researches

S ohU sladins (g, b (s piada il g abiasd cus 5 g3 0,90 b gl 08 55918 3

*é.uuj.\ OleyAe 9 va.ﬂju&o REVEN ;l:dcllé asd 8 ‘*‘(53,“34 Lo podls aaeu

fji\ o5 (63,55LeS easLidls R r;—l& 05,5 Al ol yls 4:>'}Jd,':.jl;\
(’MJ"‘ JKisls L5.4:\3 (ajl; a})§ Jl_i;\_;mlv

J’.'.j‘j e@\: A;c\: r)l& 5‘5; )L_v_)l:.w‘r

Pl ALy 5 ply oSl lidiin 5 0 8 Ayl it IS s sl 2005 ¢
E-mail: sghr.mousavi@mail.ilam.ac.ir :«3e J yos®

owasa
(ST sobe (Saa sole (s ndiniad 5 (b S35 s s, oo b g 818 (555158 531 (s alllas Gl Saa
slasled g (Sl ladinsS (g, b uSaasl Sl can s Jola oplsna o SluSaasl ol o)) g0
oo & ) g sl ey 0 LY Y Uslas L st (555158 g oIS 5 (wald) 555758 s e o ol il
el AT 5 VY A Y8 AT A & o slagle) Ho (s3ie olge (s niutdad 5,8 a3l gl LIa¥ siuwd oS 5 sy
(SB2 sole wamys (BaIS Biels o5l b s ol 55758 4 ol Lis b ik soliienl Mt o paeals S0 31
PH 5 ala 0 55 (T sule wum 0 (I3l 5 1SRN 5 gl can s dobos o5l 0 5 sieSANEE sl o) 500
S (sl sdin gt 5o Ja Bl lSGhes (5Kl wis s ool b s oIS (555108 (P 0) w50 8IS
L33 g B (P> /- 0) il golapae 31 (A sy g 50 Ja B Sl 5 (B s sl o Ja Sl
ol o5lss o T sole (2) 323 gy i 5 ool wmss 0 b susTt LSE mad LS s oK K2a suls (3)
Goslsd (P<+/+0) =88 4158 a5l wmyn 0 LY L3l cias S1aSIAW gl aa o sl o5l sm0 5 SiuSIA W30
SRS Jshes o)) g2 T ouls (St sule 550 s pd3aS 5 (0) wia3 8 (as s (il 3l Eelio 5l b g olS
soblo Lo Lagias cpl y wums ) sl b 550108 e 5 (P<-/+0) wt jiusSlassls ol oad G (ol o5ls00
855l we 50 0 LY L i olS (55158 4S uls Gl Giule 3T Gl gl (P> /- 0) catlas (g5l me 531 T sule 5 Sa

(P10 b s olS (5 miniarnd 3 e G351 Gielodl el s 50 55 4
s els o8 gl Sl iaS gl igaals slassly

cob hols slaspa b sad wias oKl S saliiaal & Bl als ST pulie casgane Jals 4

S sule B yuas Hu oo s lasl Juls 4 8IS (YL Lias o Ll wule  ghslasS  slaswile


mailto:sghr.mousavi@mail.ilam.ac.ir

WAY Jlo /Y ojlouds YF b / ol pole gla yimngly &y i

5 e 8IS 5T s sl 5 soliiad bize (Y-
salaie) Jold ol lasly soe 3 0T YL el e Julo
O 0 e 9 9w e 53 g sl (Io0 5 Gl
S 50S 550 LS 31 €S el laslS sl Gug ala
5500 (1490 LS 5 G 5 VA paal ol 5 i) il
S gobses 00 S laa 5 el Y (LSS 55k )
Sl oasa g S (Sl

Slalllas (Y- o gunlys) Sl oo 8IS (53080l S

il 58l Gaels slagi s
ey g oS 55158 5 55l 5 ssliied & s oL
(Shsd Doyas (G OOy oS gluass (355 Gl )
03 OB hsads s Slae sy EiobolS
Jago 5 Sials) wa K sats 555158 0 88 L wlis
VAAY LKaa 5 ue VAA0 G)5Kaa 5 LIy VAAR
B Sl a Chyeme 5o Giul33 (VAAA GlSan 5 ,Sau
sbichuan < n wosls B o eby wses
Joso 5 1Suala) ssde ol bl oS laale
5 a5 eyl S3sslne ol oldlas (VAAR
oo b oS T sule 5 S sule (gomipaadad
OLEaa 5 (Jue) el sud aladl S5LL slads
VAL G5 5 asal ol VAAAD () 1Sea o s V44T
Goedyesad b LS, 5o Lol ((VA%e a5 Gpaslasl
i ol o Sl Sladle glacl,uas S
gl 5 sosre o8 (Y00) casagy adb e
S of ol @ S ol akie slagy,
S 5 e oS sliand 3aUT gl a5 (slasluibin
aldlbhe cans 5o oK 5 Slaidle glac) ua s S
Sl 5 Sl (g siae iinas 5 ol sud cule
olllbe yiiw 5o @ o8 da BB 5 da Ll
I ad¥ slaalulbiod paay ol sads (5,585
oolsss oS3l Lo T 51 suliiel &l e
s (doler ool o (ol o)l manias (ol
Sl 5y iy O soliiel 5 Sl (gl sl con
i S Gl lallas 5o sy Al S caal (s
(Yoo g () Siiees oglie aa b Lag 008

ale (ghadad ws Jolse usas 5 Omb coiioiolS
S e ) 2l oo sy LIS K & 5 A6 (i
Al 58 5015 45 e s @9 8IS (VAL alSs 51448
sl oo 1ls Ll Hu 1y a3, Gall 5 Glea oo 22 8IS
Osslis YV sgaa a¥le wlg w2 b (V-4 901
Al Gl o Sl w s b s 5sdS Ho Sgls o5
Wl oo 3l g3 iy slS (5 V0 BV/Y ygaa Sk o5
sl pa s BBl 58S 5o i o8 WYLl Wl
oS S S LIS (Vo) casgs (VYA sl
oo e ol ge Ko YLaial 5 g5 5 5
ol ol 8 1S Ol gaa 5 Lo 8L b 5 s (515
Sl b Glbhi 0¥ S slaal Gaob Sl g oS o
oS i 5 Sl sui€a3a3 slag BT callad
el 5 00S ol o) Sl slagy
5 VAAE Sugengyg) Sedipe 8IS sk EolS Ghals
paslice €€ 308 (51K olallhe Sos (VAVY sl
OSan (glaaSil (g iy 5ad Hlee b i oS Hu usase
9 o) sl oS (Sl Juals sels ol
OSE (VAL Gl 5 gusaiwbians 5 VAR Sk
(Sl slaghy, wle (555158 line slaghy,
15 (B35 s e (SSlem 5 it (o5
SoSan 5 1a) coad 455 L5 suliid o, LaslS
ol (VAW GsaSa AAVA ohKas 5 o aas
(Sl (slawils ¢ b GY LS Goob Sl gy,
WS DLl s 5 hanl (RN (K58 @508 rals
(YooY ohlSen 5 £) Wisdge O SdS spge el
O 4 4 s s Oloal Lo sut a5 s ol wlanlie
o9l sl 50108 BB Shsd mie S plsie @
Sy bane (Sogll sels 5 sl ujlse Sidn

S5 g0
o3 saliiuul sy se pliard alse Koo b dnlio Hu 8,
(Sbigel 5 o wnS g ma wile) mp olS 555008
s ook 4 Ll esss s 50uk bt ou08 ol

Sy O5) Ssdiee sl iy oS (50T Lo



V¥ okl slodnS 9y b s i 9 aliesd S 5 030l b iy oS o9l 8 51

SaBe (555158 5 aladl (gl s g wum 53 0 0 ) Jslas
O LY A s sl sladslae 5l Y L nelSaSo--
slateS Jals 5o G 5 bslae JolS ok 4 s o
(VA Jols g slgaalg) ad dBan ;) aaas ¥ g0 SeLL
Laoy T oo A oy b 53 LS (slsm £ soa 3l Gy
Lo 5o 5 s aSae (55158 o Jal o slal ) sl <
G918 LG s S5 YV 3 Guy Bad (5 1S 30!
oS sl Laslas 5l pladsad 5 oola LaduS Bl su
cela VY cae ol jo &b 5 ad Gdlayn pH

PH 3 (absasd aa i
Sl T stelae V SIL (0 S Ssd 5 ep Ladi sl
OB 5 pla il (I sule (o S3A sobe ia
sols 5 ol s)lsa 5 (1394) AOAC 3ub sl
9 S GB 0 Geb o Slsls et G (sl
Oaald (gl ada & cpaald (VAY) ol
slaslaliwl 5 (S 5 SlaAl o glac)juus o S
VLR Er 9 | S ) LRV PO V- PR V-0
O (Aol oolsas o (Aol s5lss Gaaad sl
sl soliia ) olia 4 aslie LTI 5 sl an
L oS (e o anal 5SS (gl 5 polis
028 9 Saew g (5 9) A (paad LS 5y Gl ) sulii)
Solespan G (Jsles o5l g0 BIEAT 5 S skes (VANA
NN 5 Hshes pan g ad aaad (S 5 SlwSASL
oo Jol—wolesn s i SA Wl Jol syl gun
Gl (g ol (S S0 B gl can
da Blisee gl 5 gasl sdby ot 5o da Bl e
9 SO sLagBes b S S 4 (A sdy s 5o
(VAAO) &y s yaly 5 i ey 5 5 (VARY) 1, S0a
3 s 5o Ja B ISl S8 G
9 il saiy & o Ja Bl ISl YA
Glos ol Guas (A sab gl 59 Ja Bl slSab
o915 olasi 5a Sl S+ /e i 5 oIS (lads gai PH s
¥ okl O Sid e 00 (509380 5l uy 5 4355 s S

dsa 5 of wils anse dolpe & 1 0T dals ol
sy 3PH S g5 o 31 S (K58 lsem guni
Jolse 5 des50 umse 5 bulpd by ole) S
Koo s ol sine (slaas (o)) € (SaB3
Lol etina) als Lol caiiens S8 550 s olS LS 53
(Y +7) crnsen 05 (1400 Sl 5 a5 VAAY sl saea
Jolse b anlio 5 Slasns Jalse agen € 5 S 2158

ol ool 13 el it i oS oS Ly S3
ol 5 555158 g (i S (lhae oo il g3 ge ol e
05158 535 5 st aladl lalllas il 3 5 g5 oS
52555 53 5) Ll il aile () lga Alias Ll 55 88
SLaS5) Oanlss (VA0 LI 5 ola) Wb (VAN
(VAT olSen 5 uso) solle 5 (VAAS ol,lSen
9 hasd S5 e s BB g oS uls plas
oo ol aline sladis )l o (AL T auna culils
8IS S 5 553108 LB s (s 13 Ll S sa
el (550 alS dBlaie 58 Hu s

ou s BB g G5l SIhsa palia (38l & g s 4 ks
Loy oll oo o o8 il VL plas 5 Laals sl
O30 2 68108 I aslse dalllas 4 5L G da s
A oo wdlle cpl Baa (Gl 58w slS (luias
ok b Glow ke Gl Ha sud wal 55 7 0 818 (555158
S i3S 5 (oliard S 5 ol Jslae ABA
s Skl sladasS i, b o

Lagdisy 9 9lse

L9158 9 g ols

ALl WML ol€mils (53,5l suSitily Lo aalllas (o
loaske il slaslndla 3 g oS sl pai sk
b 53 i il Y= lalsd 4 b 51 e 5 500l gen
slajlas wad salel golS 6l wsSoeoa
©os ol (aalid) (55758 o o oIS Jolitn il
23158 @ ol waapu N o) Jolae b sud 55558
L st (555108 e oS 5 sm 0 ¥oassl Jslae b sust



WAY Jlo /Y ojlouds YF b / ol pole gla yimngly &y i

Stal Huilal

2 @bad bS5 6 by slasls sslel llT
ool 3 5Ll slatnS 5 B0lad YalS 74l ol
GLM 45, 3l suliical b 5 Bulad JolS slaS sl ks
ki alasl (V444) SAS (g5Lel Hlndla s b 53

S g b

PH § (bsasds cus 3

oS53 580 a3 i oIS i iad 5 s b))l
et OLS (YN gy s) ol O ol
sael \ Jsan so sads 5 sad 555108 s SIS PH
deo o Gl sl g, TLe S ks olias el ol
ol oolen SiasSlaasle Jol o)) oo (SaA suls
9 Sl can 5 Sl GlusSla W8l Slsha an (s
ad s oS PH 5 ald (5 55 ¢ AT sule wem o il 33
Gl (& s 5u 5 555158 Ul b (P<+/+0)
o d> Blisee sl sunal say gl 5o o Bl
andls ol e S (A sl sk 5o Ja il slSuli
(Y+8) obolKan 5 olbls b b L gl (P>+/-0)
paalosl 5 (Ve 4) Joli 5 slsaalg Y+ - V) GlolSan 5 Sl
ool Ghal Uiy sl cdilhe (VAR) oLKes
Looad sarly Guilis cdlog 4 Ol 1) Ladainl 58
9 0SSy ad o bl (38l (JSS S slageSly
slaasl (s il slanls ad laa 31 50 3 sles can
Wy oS on b Sloluen 5 SualinnS s un
s bLS, Lls Jelse bas s Sslos can b 31 5%
tael K3 4 oS Kabew (Y+04 oLiKan 5 olbly)
Olsie @y asdipe olS Lda S Gask ) Sl
2 (Yood (oSS 5 Jade) aiS o Jae 5ol Sl
8l (555158 Gl b S oo 31 g5 oLS s Sk
9 O (s giae s S8 Gasbe Sl (Sas 6550 b i
OF (5140335 iy g iy (a3 Sl Juls @ Ko
03 4l S GLALS (S (VA3AR IolSn 5 () 55

L soidm soiwl slash gl ladine &I Ll

Sie pH al&ius bacw 3 Las, T pH 5 suds b glas ,bads L
5 Jlas) ad g ,Se 5l (B30/SET Jas WTW 3luS)
VAV ol Kaa

lasasil 5 yadgda 3

Sl 598 g8 ool & ) smiyedad GaledT s
S a8 VYUY EY G5y b sio b aaaSd (oY sl
Sl dss i Y oue 4y (5,IuSS ulLil slaslSils o
elS o s i 59 59 05 OiledT oLk B g st
G odple o b o@olaS maa 5o sad bl
sy KA suls s yu Ve e ¥ L Ve s nllS
Lot s 3 (5o it sulii) St AT 5y oIS
© SoSI Glaal b 555108 e 5 b g ol
KA sube 0 S0 Gupw 9 3 oS e e ¥ olaled
Voxvo Sebl gladsS o las 5o 5 IS € o
G, sotegsSee €1 slagh) s o5l b (5500 Bl
AN VY A NE AT A & o) Ciline slagle) Hu s a
Jals suolad £ gala awS §) sl Jals o (eela
3o LA0Le) OLl 5 g i 4 5SO (03 58 S
Ok b adbalidly 5 pola 4eSl (550 5 ladaS
O9d B 58 ) wwS f sad Gwd sy o
i gt OT b (i o)) @l o Gudias 5SSl
slos Hu oul Lo el Kad cela A ) Guy Lo
sale (s miyadad 5 sad (5 LS Ble 4ape -
syl 5 SieSLRWL Jobu syl (I sole (Saa
i o SeSBWl Slglaea e Jole
Shossliinl b gomdiaiad ol ol goSell
(VAVA) oIl 3o 5 b sSanyl lolan 5 sl L8l s

P=a+ b (1-et)
ED = a + [(bxc) / (c+kp)]

Goiyt5a3 =ED L gle) 5o pad wagb b iy dad Jausliy =P
523 £ 5 el =C a3 523 WS (BAL =h 5o o s (A =R I 50
eolBule fle) =t el 3 acaa wlynd £ooa 55 auli =k

250 gley =lag (Y/VAA) 55 sae =8 (oela) GaSs 5o 4 gad



VY okl slodnS 9y b s i 9 aliesd S 5 030l b iy oS o9l 8 51

5 S gl dane e balyd wile lalse
sy bLS) mi oS mldS 5 S Jelse S0
ASERSCPRT))

9 Aol 0l gau (I oubs (SiA suls (5 udada jad
PSS 3 glos ot (908 sl o ) gus

00 el 5 Kad sole (gamisaad sladail b
ol o5l 5 S LBU Jols o5l g0 5 ¥ Jsua
ol sael ¥ Jgan o SieSAaEE ke ea G
L5 S sule (8) a3 poses o2 45 ol ol il
s, ¢ I sule 4u g aum a0 aJJH_..L;J\,T)AJ:ﬂScAS
Slolagar Gon (Aol o)l o Suslansls Jsla
el Gl el wmse 0 LY sl cas asla sl
(b) 42303 WS rds hl3d) 2y Lags o158 (P<+/-0)
ol sl o T sule (SEA sule S350 (5duds3ad
Solwgan Gon Jola olms 5 usSlasls
ool oy V L suels (P<+/r0) wd iuSlA sl
olsine S5 T suls s S3a sube o Lagaas ol

BCVARY

LB Jolse b wias 4 1A 5 il oo 3l sl can
Al (VAAL ol 5 e sa) wsls YL culia
ol ol Sl o, b st (555158 8IS o Sl sleu con
298 Mslapan 5 (Sl (s Jlal) (sl sels o) 4S
5 Dslieahsulin) cnal sut ol sslp oeSosle
syl Oldala 5o usa e G300 (VAAT Jsiwailo
550l b sad (555158 sLaslS Al i 55 (I8 Sy
(Yera ollSen 5 olbls 51430 58 5 Gaes) 0 5l o0
o8 sad (553158 @i S T sule LIl Julo 1A
Sl ol gt YLl 15 555058 s oIS b anlie
L oad daad Gaob O sl wls bLs,l ala 05 5
29 Sose 5 Slgee el e lusa Sl
Ll 5o adS LB slacl a6 S o et
L olS (505108 Gl st Joads (s0Sae Gaflis g
58 Ol o (oS 0S5 ol Wi oo o)l

(Y1 Ll 5 Sipsn) G anls
29 bt SLSE el bomie oS sl
dalllas Ho .l sud (5,18 oglate calils olalllas
855 Jsloe b s 818 (555158 (VAAR) Usso 5 1 Ssala
ol s oSl s (sl o)l ses (ualS Gels s 50
9 palol aalllae s ad Hlsles e G s (ol o5l 520
£ oossl dslae b i oS (555158 (VAAY) ollSen
9 Holwgar o ol o)lsma (ualS Eiely wmyo
OLKas 5 S dalllas o aSlla Hu o (Kl il 5l
o5l dstae L 5518 (VAAY) G185 e 5 (VA4E)
PR PR YRR I U PP Sg) URIR. 1 v LV PRV ¢
(VAAY) oolSea 5 Jla s dalllas Ho o Bl sl can o 50
A o8 mess £ sl Jslae b i oIS (555008
ohalS &els Koo (A 9 Ol cels ladiy )l
s Sily) oladlas jiaw 5o L) oad Jela sl
OIS 5 aualysl ¥4 Juls 5 ol gualy ¥+ -V () ,lSan
Sl 3 ol GualS sl (VAdAa o), Kaa 5 o 5 VAAR

S olst Ylaal 1, sud saalie olYEAT ol o



WAY Lo /) 05led YF als /ol sl (sl gl 4 pi w9 Ligkd (gguge  VFF
S oals 3 3o )3) (eabsasid S 5 g3 0 9 Blide  glacs L gl 3 018 (5,918 31— Jgua
sak (555108 s 8IS
P-Value 'SEM  sajsos,yl R SCAREY] O R ST PSP  ROUPRIR S SO el oS53
a “fA Adfo-9 4 /VA© ay/..b ar/Ane Laa subs
o/ I\ av/A-2 a)/avP 4. /--C Mg -8 ST sobs
A 1Y /y.d AL+¥© Voo P At NEQEI{FY
/Y SNY /g2 AARL ofg ¢ o/¥-© Al g
A -1+ /e A /AP Ve /yod S aB sles o) a0
-/ iy £Y/VAY £4/14° £VYANP $V/ALR SIS ghn can G Jsles ol g3
<[+ /A YAIVAY §-/\YC sY/VvsP £Y/V)\@ Sslew
/+Y g V4/¥o° 14/4¢° YA/ D YY/o\? Soliu an
<A ofvo ¢/ ¢/-v £/NY ¢y PR
-/ay i Vs Vo VA Vo Gl s s 50 Ja it oKula
./at /-4 Y/a¢ Y/ Y\ /Y- S sul sk Lo Ja Bl il
“IAo /-4 Y/o- v/te YIYA vy SR s g s Ja BB Kl
/¥ /A AJAT3 AIVoR v/40P /A pH

adl o dim 50 0wl 5 g bl &l snias Ld sl 58 o Gl ik Basa M lagSilie JS line slildl -

sals 9 SEA ouls 596 (5 painda a9 Sy )2 SLadaiel B s o9l BliAs 7 glacs Ly 3 018 (590 3 I -Y Jgaa

(s0,9) SN
sak 555108 s 8IS

P-Value 'SEM o580 8, N SEA R NP T P S VI N JUPRFLR NS 158
KA sole T sl ad
-f-e -/xY y-/go? a/1aP a/eP /P (1my0) @
ot -IYo No/- V2 r/ave /- .C /vet (1m) b
AR AR </+YA A% </+Yo oY (wes)C
-/-¥ AR AR ¥/veP /- g/y-2 (melu) fL
P Sl
oJeY S\A o1y 0g/1.P ov/-C oY/t ° cielas 50 do 0 ¥
oY -/\e go/vol £Y/¥AP £ /8¢ £ /7N C el 50 da,0 0
- ]-¥ IYA Yo/y.2 vy/a0P YA/ YA/- e cel 3 dusyu A
ST esls EEEESE
of-Y < /YA VYT VV/YYP V- AR V- VY (1a,)
/Y e VY/A-2 Ve /v TANAS A (am0)b
AR Nia -/-Y¢ ofeve -feyy -feyy (ses9)C
TR < /YN ¥/ ¥/ooP g/ -8 g/y-2 (mel) L
Ao sriadas
A <JYA 1/ -2 oA/N\P 08/AA° 08 /YA el o dua,u ¥
ooy Y AV EY/A-D AVARE §478:C el 4o im0 0
[y At YV/10? vE/ALP YY/-¥° Y/¢-© el 5o duayu A

..\.ai':l..nu_z._\.aa‘)doc]m.u).:(s‘)uicjmbm.:QL&‘Q\)LA.H\)A\)JQL@):\.&JJP—Y

sabsli-s

W ailie JS Jlne sbittl -}

D (i 43a3 £ 5 a5 dad wS dal e i S e C b a-y



A

okl slodnS 9y b s i 9 aliesd S 5 030l b iy oS o9l 8 51

Aol 01530 9o i1l 9 (s i oS sladaiul § 09 Blids 7 glacu b gl s 018 (5918 S8 -F Jgua

(340 93) SIS Hhon ot (903 (oo 0 333 9 FieuSIAsSlS

‘SEM

sad (555158 s oIS

P-Value T X VA L BV NP SR B U RVR ARVRNLY Aot i
o PN E R PR R T s dadsial

et o 1/Vod o/anab o/gnbe of-© (ams9)@
A <fos £6/YV3 £Y/VVP Y/ © AVALS (1m0) b
NN /N </-YA NN Y ./-Yo oY (wsss)C
ofeY AN £/veP £ /Ay of A o/yd (melo) (L
Fe Goaydasas

o[-Y -Jto Yo/v\? vé/o.P v/ P Y/ -C celes 4o dm,s ¥
/Y /e YV/Yo? 7% Y/a.8 YP e lis 59 ds 0 0
-/-¥ -/Yo Yy/v-2 Y- /AoP YoP 14/40¢ cielin o dasu A
A8 80 3 sl pan G (sl 85500 Gordyar3

AY “JAV o/A0? o/\1b £/¥1\ ¢ ° (smy9)@
A -Jv¢ £/ AR g /av3 v4/41P va/. ¢ (aaa) b
.Jo- A -/-Yo /oYY AT Sy (ae9)C
ofeY i £/vVvP §/0.0 of- -2 of- 2 (melu) L
Foe Goydadas

ey “\A YY/e\2 YY/. 92 YY/-YR vy/y.P elis o dus,u ¥
oY NAE) YU/0AR Yo/\\P Yo/y.P Y/8C el o daayu 0
o[y -/oy YA/ R Y- /ool 14/0y° VA/Yod cielas 5o o, A

2L o do 50 0 peans 53 (gobel @l saias GLad sl 58 o QLS suk BasaY AP lan Kilie JS line sl -

sl -t

st ol dalllas o bl gl ane 31 T sule 43323
demss b oassl b mius oS 5158 (VAAR) lLlKan
dalllas 5u o T oule (sleaaSitn (s a8 Glul 38l Sely
Sels sim 53 0 5,550 b su5T58 (V44AD) o1,1Ken 5 ot
sdlay s 5o g (Jsbs o)) a0 (odsalad Gl
Seli wans £ LY sl boosln (V44Y) GlLiKes
O Joles 85030 5 (Jsles 05020 (st 3a5 (il )
(0 5 & Jslaa) aalllae ) s b oS s 35l can

eadly cdslas
Looosl b g ol sl € cl sud (3,15
Sk 5 sl can 5 (Sl s (53l slanils (s
S apdee S pladle (K5 as8 el
G Dlage HaB ) sl glaaalS )l S
el 5 i€ daa Slul 4 Sladle slacjua s S

D i 43a3 £ 55 cull 5 iad wS dal myw iy S w Cgba-y

S als HLEs (0 5 & Joaa) leaSd g nliuias @l
sobo (s iyt dad Glalidl el (5550 Lk 4 a1 58
é‘)lxd K] ‘)SHSBABL’Q L;!JL.H bJ‘JfJ ‘L;,T GJLA “SJZA
623158 @ o8 Lo S ub & Bas o518 G
03 (P<t/0) uss Sosgdio a0 0 LY ol bsud
(1448) olLKaa 5 Lise 5 (VAAT) ,\San 5 ino 4alllas
S B GBl58 Eels wim 50 ¥ ol b g s IS (55158
sole 30 sudidad 5 Il sale 5 S sule 4323
(VA3A) olLlKea o oot aala Hlas b dewlie ju T
Siels aim 530 8,550 L 5 1S (555158 4SS B,1S
Goiiias «Sda sule il mye GRS Gl 58
L 5lass b dualie Lo T sule 5 St sule leaesi

G Oha 5 Sda sole dad £55 il 5 Ll as



WAY Jlo /Y ojlouds YF b / ol pole gla yimngly &y i

sl Sl 0 S Ja 4 ol8 Skigel 5 s, Jolas
O s SYSSS Y oo Kb L) aliewss w50
SLapeaslEol s Sae 5 st Ll plians glad slae
OF 9323 5 o) slacend 4 358 € Lol LS
8IS (sl Gl 38 (sl s Wl 55 e &S Wil o
OblSes 5 Gl aallbe o adly aalllas Gl 5o @0
O Lol wds uad i oS Kl @lile (VAAY)
e b, ala LKA ggiae 5 sebiobolS
sl @hld (Bl L 3o eala aallas o . sualie
sl oolma T ol (Sa ol (gips3ad
Fella w8l Sl pan Go eslss 5 SeSAL
(V Josa) als SuSE sine 5 (0 5 & Joan) Gl 3l

=il pals

Bgd O SI0daS (3551 950 5 oS b (5lata)aS
302 YA S gusm 9 oblblynaay oK 5 5 L)
Goedyedas Ol Jdo Wlgpe S (Yo oA ol S0n
ol solpn T sole oSad sale (glaeSin
Holwean Gom Jola eplms 5 usSlaasl

il dallle ol 5o ieSIE s
(YooY ol 5 V440 (3 sSeassl 5 LantlS) olallia
5 o 8 b clile gy S wals las
sl o lsss 5 AT sule St suls gy iolS
clle GhalS b 4S gosb 4 uols usas ke (Siuas
5 Oles Lo oS Kl
O aleSaun sala dalllas Hu sl 2ol 33 AL T

bolsd 59

@ola e 3 =0 S by slile L“(.SJJTJA

S 058 GBS (V001) Ssgngy () Jsun) wials

(MJu)uJioguj&iiaJLoglm‘_;x.};m:‘}.?dfonldﬁé.oC‘gh.uL_‘@ﬁals‘_;inﬁ;l—f ICEES

sk (555158 s ol

P-Value 'SEM V- I IERVPSSE P RSN S G158 O s o (oela) ol€eSs oylo)
SaA sube
A -Jyo WA VYD V£/AAC VE/eYC
/oY Nia\ Y1/402 Yo /AP Y- /oP Y-/veR s
o[-Y NAL) Ye/No? YA/ P Y1/0-¢ Y/ -© A
-/-¥ - /XY ge/- .2 v4/A\P TV/.© T/0\C "
AR IS 0-/y42 so/s o §Y/AC g1/ ot A}
/N -/¢4 1e/ved v/evP 0a/-V° OA/YE A
A % vi/a0d 14/4.P WA C Qo/s -4 VY
A NIy VE/AVR VAP RCVARE vy a1
ST eals
A /Y Y- /ve AWV/AYP y/ayP VUAYP
oY < JAV Y/« 0f Y§/AP YY/0P YY/YoP s
A Mg YY/. o? vy/-YP YAIY-© YV/a.© A
/Y AL g/y-2 §-/aeP YA/E-C YA/-NC 1
/ey <INV ov/eqd §V/+ 0P AVACE §Y/A0C Y¢
A A v/yo? T0/AVP T /YVE 0a/ave §A
A <IYA Ve/ood vY/gP Ve © A4 VY
A /1o Vo/AV vy/4a.P ATARE v./y.d a1

2L o dm 5 0 ans 53 okl gl saias Gl sl 58 o Oy suk BysanY AP lan Silie JS Hlias bl -

2B D 45aT 50l 5 43aT wS el e iy S S C gbla-y



VY

okl slodnS 9y b s i 9 aliesd S 5 030l b iy oS o9l 8 51

L ol sples lhee b slasia 0,18 o 3
Soae Gl Sl s ok 4 YL sl
Joss bi.;;\; .(\‘V\'\ 3.A.‘“5) & gl g0 A sube
OIoKan 5 o 5 (VA4 ) Lo S 5 1 shiculo ulbss (VAAR)
29 sl can g Hslas (ualS oS wiu S 55155 (V44Aa)
by n ol G501 5 el (S5m0 b 555158 3
Olae 53 il il &els 55 (ol ) s sl
Gorirdas wllbe ) o Sl 4 s b usd e
Lags,sT08 531 o Sloluan sgins 5 (Jolo o)l

b o Ol 9 T skl S

(Y Jsaa) Sad i sl pH Sl 38l ciels Lagg 5053
ol G € wa S GBI (VAAY) a5 Jla,
sole (s pdaa3a3 5 ool b swd (555108 g oS pH
53 oS ghal cubla bl b sl ols0 oSt
o9l wsas @Y Shees SLL lads
(V Jsin) oo oS PH Gal3al L 58 susla aallies
oolmd AT sole «Sh sule GMuSid (s mipt)ad
ol oan o (Sl o)lg0 5 Suslasls Jsle

(0 5 & Jouan) @il Gl Sl sl
A cad badsle ool S GBS ,lams
Cnlia sa) el 6T 5 iatolsS 5 (dsbe o513 ol
2S5 (noiege ol olss (Voo ollSea

A9l 01933 9 FuSIBBU (A ohs 0] 933 (ShesaSil (5533043525 3 0,9) Slido £ glavs b g 018 (5,918 310 Jga
(100 4) cuSBSEE H glus ot (93

sud 555158 g oS

P-Value 'SEM aeyu0 8yl aa s Y el A SRSV 05158 O s oS (oele) g l84en olo)
SiaSLAEl shey o) e
/-¥ -/¥o VA/YYR AYS VAP 4/AYP
o[y e \¥/408 \Y/A-D \Y/AD \Y/\oP ¢
-/-Y <INV VAR VAR Y o/AVP \o/o.D A
/-Y -/a0 Yy/¥el YA/E Va/0.P 1a/-\P 1
A -JoA Yo/. .2 Ye/1y? Yy /eP YY/-of Y¢
A - /AA £Y/AR VAl &+ AVE g+ /vVe N
A -/a0 1-/Yed 04/. .0 OA/A-P oV/eY© vy
A <A 18/-A8 1y/voP /e 04/18¢ a1
eS80 3 slan can G gas (Jslew 55 520

ofe8 -IVA VY/YY 11 /aAP VA /EAP \+/-¥P

/Y e Yo/ o0? ve/8 \Y/e P WY/ P ¢
/- - IAY AV/AAR VP A% RV A
/-Y < IVA YY/¥od YV/ANP YA/ASP Yy/8\P 1
A < JAY YA/- -2 YV/YY? YUAEP Y/¢oP \f3
/¥ /A £0/AN% £5/AVP g4/VP £Y/YVE A
-/ 5% T /yed TP 04/aAP 0a/-¥¢ vy
o/ ¥ia No/AN? 18/1oP Y/ASC /.. a

..\.ai':ltn‘;n_\.aa‘)doc]m.u).:(s‘)u]cjmbm.:QL&‘Q‘)LA.H‘)A‘)JQL@):L&JJP—Y

sabsl-s

W lagSilie JS Jlne sbitnl -\

D i 43a3 £ 5 a5 dad wS wdal psw i e S e Cgba-y



WAY Jlo /Y ojlouds YF b / ol pole gla yimngly &y i

1S G pSaasis
ltié_}:sj‘t_.sé_)\s‘\_'c;_)j"‘_)s‘lsJ‘Ju\.ﬁé‘l.:_‘Ua.AQﬂ‘@tu
ol &els g ok w0 oyl clle il
L Jls 0l b o 0 oS (glepdas (5550 5 soedyta s
@l Gi55) el b sl oplite ol 3l 4 e g
JL@.U.’Z.%Q walin s eladlae B e‘.} J‘)S.Lq.c K és‘}.s sl<
MJ\’KM‘L}&‘S&QSJ‘MJJSJA&&O‘)&‘JJ&M

.Jﬁw})ﬁé*‘)dc)‘wu&cﬁu

OlKaa g asalyl 5 (VA40) Gaiw 5 cpaslal dalllas o
© aess ooyl Jslae b oIS (555108 (VAAY)
330 Olae o T eule (soudp3a3 (hal3l tiels 3
S50 (VAAY) oLKan 5 e dalllas 5o g ws o V-
(VAdAa) oloSaa 5 i 5 wm o ¥ eyl Jslae b
Ol 8 Sels 5 4 sy 0 s, Jolae b (555108
i s 5u YV g Yo Gl 4 SEA sule (g piyduias
5o sl Sl Ylaal sad saalise wlYEA! ol

«< \-\.hT.IL:lGA GJJ.: (5)‘:.31\9 CAJJ‘J).: uLAJ :JJS J‘ suldigl

OoKas 5 Gas) oS lacil il sgiae
sieun HIS,8E i ol oakiedad Ol 5 (VA4S
(V848 a)

ouldicyl 4y 90 c_.\LL.o
'GJJJM‘S ..\Lq-.s QJ“}J QLC)UG‘ 9 JLAT JS b)‘d‘ ‘C)‘J“J‘ 6:))‘9[....25 ML:JLAT \\—"0\, ‘{"t’u:’
AOAC, 1999. Official methods of analysis, 16th ed. Association of Official Analytical Chemists,Wahington,
DC.
Atharuddin SM and Singh HP, 1995. Chemical composition and digestibility of urea-treated rice straw.
International Rice Research Notes. 20: 16.
Bainton S, Plumb V, Juliano B, Perez C, Roxas D, Khush G, De Jesus J and Gomez K, 1991. Variation in the
nutritional value of rice straw. Anim Feed Sci and Technol 34: 261-77.

Chen X, Wang J, Wu Y and Liu J, 2008. Effects of chemical treatments of rice straw on rumen fermentation
characteristics, fibrolytic enzyme activities and populations of liquid-and solid-associated ruminal microbes
in vitro. Anim Feed Sci and Technol 141: 1-14.

Cherdthong A and Wanapat M, 2010. Development of urea products as rumen slow-release feed for ruminant
production: A review. Aust J of Basic and App Sci 4: 2232-2241.

Deren C, Datnoff L, Snyder G and Martin F, 1994. Silicon concentration, disease response, and yield
components of rice genotypes grown on flooded organic histosols. Crop Sci 34: 733-737.

Devendra C, Kent S and Pearce GR, 1986. In: P.T. Doyle, C. Devendra and G.R. Pearce (Editors), Rice Straw
as a Feed for Ruminants. IDP, Canberra, Australia, Pp. 31.

Dias-Da-Silva AA and Sundstel F, 1986. Urea as a source of ammonia for improving the nutritive value of
wheat straw. Anim Feed Sci and Technol 14: 67-79.

Dias-da-Silva A and Guedes CV, 1990. Variability in the nutritive value of straw cultivars of wheat, rye and
triticale and response to urea treatment. Anim Feed Sci and Technol 28: 79-89.

Djajanegara A and Doyle P, 1989. Urea supplementation compared with pretreatment. 1. Effects on intake,
digestion and live-weight change by sheep fed a rice straw. Anim Feed Sci and Technol 27: 17-30.

Doyle P and Chanpongsang S, 1990. The feeding value of cereal straws for sheep. Il. Rice straws. Anim Feed
Sci and Technol 29: 15-28.

Enishi O, 2002. Reevaluation on feed characteristics of rice straw. Grassland Sci 48: 371-378.

FAO STATS, 2009. Crop Production. FAO Statistics Division, Food and Agriculture Organization of the
United Nations, http://faostat.fao.org/site/567/default.aspx#ancor.


http://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Aust+J+of+Basic+and+Applied+Sci
http://faostat.fao.org/site/567/default.aspx#ancor

¥4 okl slodnS 9y b s i 9 aliesd S 5 030l b iy oS o9l 8 51

Garrett W, Walker H, Kohler G and Hart M, 1979. Response of ruminants to diets containing sodium hydroxide
or ammonia treated rice straw. J of Anim Sci 48: 92-103.

Goto M, Yokoe Y, Takabe K, Nisikawa S and Morita O, 1993. Effects of gaseous ammonia on chemical and
structural features of cell walls in spring barley straw. Anim Feed Sci and Technol 40: 207-21.

Guo TS, Sanchez MD and Guo PY, 2002. Animal production based on crop esidues-Chinese experiences.
FAO Animal Production and Health, FAO, Rome, Italy. Paper No 149: 1-20.

Ha, JK, Lee SS, Moon TH, Cheng KJ, Bae HD and McAllister P, 1994. Studies on improving the nutritive
value of rice straw by chemical treatment: V. Effects of chemical treatment of rice straw on structural
features of the outer layer of rice stems. Korean. J of Anim Nutr Feed 18: 3844 (In Korean with English
summary).

Harris PJ and Hartley RD, 1980. Phenolic constituents of the cell walls of monocotyledons. Biochem Syst and
Ecol 8: 153-160.

Hart F and Wanapat M, 1985. Comparison of the nutritive value of straw and stubble from rice grown in the
north-east of Thailand. Proc. Ruminant feeding systems utilizing fibrous agricultural residues-1985.
Proceedings of the Fifth Annual Workshop of the Australian-Asian Fibrous Agricultural Residues Research
Network, Bogor, Indonesia 13-27:

Hishiyama S and Sudo K, 1992. Degradation mechanism of lignin by steam-explosion. J of the Jpn Wood Res
Soc 38: 944-949.

Hu D and Wang F, 1995. Silica nutrition of rice. Agri Sci Hubei 5: 33-36.

Huhtanen P, Ahvenjérvi S, Weisbjerg M and Ngrgaard P, 2006. Digestion and passage offibre in ruminants.
Ruminant physiology: digestion, metabolism and impact of nutrition on gene expression. Immunology and
Stress. Pp. 87-135.

Ibrahim M, Schiere J and Perera H, 1986. Effect of method of urea solution application on the nutritive value
of treated rice straw. Agri Wastes 18: 225-232.

Ibrahim M, Tamminga S and Zemmelink G, 1989. Effect of urea treatment on rumen degradation
characteristics of rice straws. Anim Feed Sci and Technol 24: 83-95.

Jackson M, 1977. Review article: the alkali treatment of straws. Anim Feed Sci and Technol 2: 105-130.

Mengel K, Kirkby EA, 2001. Further elements of importance. In: Principles of Plant Nutrition, fifth ed. Kluwer
Academic Publication, Dordrecht, The Netherlands, Chapter 19, pp; 643-649.

Mgheni DM, Kimambo AE, Sundstgl F and Madsen J, 1993. Influence of urea treatment or supplementation
on degradation, intake and growth performance of goats fed rice straw diets. Anim Feed Sci and Technol
44: 209-220.

Mgheni DM, Kimambo AE, Sundstgl F and Madsen J, 1994. The influence of urea supplementation or
treatment of rice straw and fish meal supplementation on rumen environment and activity in sheep. Anim
Feed Sci and Technol 49: 223-235.

Nakashima Y and @rskov E, 1990. Rumen degradation of straw 9. Effect of cellulase and ammonia treatment
on different varieties of rice straws and their botanical fractions. Anim Prod 50: 309-317.

Nicholson J, 1984. Digestibility, nutritive value and feed intake. Straw and other fibrous by-products as feed.
F. Sundstol y Owen (Eds.), Elsevier, Amsterdan, London and New York: 304-367.

@rskov E and McDonald 1, 1979. The estimation of protein degradability in the rumen from incubation
measurements weighted according to rate of passage. J of Agri Sci 92: 499-503.

Rahal A, Singh A and Singh M, 1997. Effect of urea treatment and diet composition on, and prediction of
nutritive value of rice straw of different cultivars. Anim Feed Sci and Technol 68: 165-182.

Roxas DB, Obsioma AR, Lapitan RM, Castillo LS, Momongon VG and Juliano BO, 1985. The effects of
variety of rice, level of nitrogen fertilization and season on the chemical composition and in vitro
digestibility of straw. In: P.T. Doyle (Editor), The Utilization of Fibrous Agricultural Residues as Animal
Feeds. IDP, Canberra, Australia, Pp. 47-51.



WAY Lo /) 0)led Y als /ol psle (sla inggy 4y s Lighd (gouwge O

Sannasgala K, Thirumvithana SC, Dharmaraj J and Jayasuriya MCN, 1985. The effects of level of fertilization
and variety on quality of rice straw. In: P.T. Doyle (Editor), The Utilization of Fibrous Agricultural
Residues as Animal Feeds. IDP, Canberra, Australia, Pp. 62-68.

Schiere JB, Ibrahim MNM, 1989. Feeding of urea treated rice straw. Pudoc Wageningen, 125 Pp.

Schiere J, Ibrahim M, Sewalt V and Zemmelink G, 1989. Response of growing cattle given rice straw to
lickblocks containing urea and molasses. Anim Feed Sci and Technol 26: 179-89.

Shen HS, Sundstgl F and Ni D, 1998b. Studies on untreated and urea-treated rice straw from three cultivation

seasons: 2. Evaluation of straw quality through in vitro gas production and in sacco degradation
measurements. Anim Feed Sci and Technol 74: 193-212.

Shen HS, Ni D and Sundstal F, 1998a. Studies on untreated and urea-treated rice straw from three cultivation
seasons: 1. Physical and chemical measurements in straw and straw fractions. Anim Feed Sci and Technol
73: 243-61.

Singh K and Schiere J, 1995. Handbook for straw feeding systems: principles and applications with emphasis
on Indian livestock production. Handbook for straw feeding systems: principles and applications with
emphasis on Indian livestock production, Pp. 449.

Singh M, 1994. Feeding value of untreated and urea-treated rice straw of different cultivars. In: Joshi AL,
Doyle PT, Oosting SJ (Eds.), Variation in the Quantity and Quality of Fibrous Crop Residues. SYNTEC,
Pune, India, Pp. 29-35.

Vadiveloo J and Fadel J, 2009. The response of rice straw varieties to urea treatment. Anim Feed Sci and
Technol 151: 291-298.

Van Soest PJ and Wine R, 1968. Determination of lignin and cellulose in acid-detergent fiber with
permanganate. AOAC 51: 780.

Van Soest PJ and Robertson JB, 1985. Analysis of forages and fibrous food. In: A Laboratory Manual for
Animal Science 613. Cornell University, Ithaca, New York, Pp. 202.

Van Soest PJ, 1994. Nutritional ecology of the ruminant. Cornell University Press.

Van Soest PJ, Robertson JB and Lewst BA, 1991. Methods for dietary fiber neutral detergent fiber and non-
starch polysaccharides in relation to animal nutrition. Anim Feed Sci and Technol 74: 3583-3597.

Van Soest PJ, 2006. Rice straw, the role of silica and treatments to improve quality. Anim Feed Sci and Technol
130: 137-71.

Waldo D, 1986. Effect of forage quality on intake and forage-concentrate interactions. J Dairy Sci 69: 617-31.

Wanapat M and Cherdthong A, 2009. Use of real-time PCR technique in studying rumen cellulolytic bacteria
population as affected by level of roughage in Swamp buffalo. Current Microb 58: 294-299.

Wanapat M, Polyorach S, Boonnop K, Mapato C and Cherdthong A, 2009. Effects of treating rice straw with
urea or urea and calcium hydroxide upon intake, digestibility, rumen fermentation and milk yield of dairy
cows. Livestock Sci 125: 238-243.

Wanapat M, Sundstgl F and Garmo T, 1985. A comparison of alkali treatment methods to improve the nutritive
value of straw. I. Digestibility and metabolizability. Anim Feed Sci and Technol 12: 295-3009.

Wang J, Liu J, Li J, Wu Y and Ye, 2007. Histological and rumen degradation changes of rice straw stem
epidermis as influenced by chemical pretreatment. Anim Feed Sci and Technol 136: 51-62.

Widyastuti Y and Abe A, 1989. Effect of the silica content on digestibility of rice straw. Jpn Res Quart 23: 25-
7.

Winugroho M, 1981. Studies on the utilization of cereal straws. University of Melbourne, Australia.



V) Sohb sl o9y b g phr s g abewd CuS 5 0oyl b gy oS 6yg0,3 1

Effect of treating rice straw with urea on chemical composition and
degradability using nylon bags method

S Gh R Mousavi'", F Fatahnia?, H Mohammadzadeh?, and A Doosti*

Received: April 06, 2013  Accepted: December 29, 2013

'Former MSc Student, Department of Animal Science, University of llam, Ilam, Iran
2Associate Professor, Department of Animal Science, University of Ilam, llam, Iran
3Assistant Professor, Department of Animal Science, University of Tabriz, Tabriz, Iran
*Former MSc Student, Department of Biology, Payam-e Noor University, llam, Iran
“Corresponding author: E-mail: sghr.mousavi@mail.ilam.ac.ir

Abstract

The purpose of this study was to investigate the effects of treated rice straw with urea on chemical
composition and degradability of dry matter, organic matter, neutral detergent fibre (NDFom) and
acid detergent fibre (ADFom) using in situ technique. Experimental treatments were untreated rice
straw (control) and rice straw treated with 1, 3 or 5% urea solution. Four rumen fistulated Kordish
ram lambs were used for measurement of nutrients degradability measurement after 0, 4, 8, 16, 24,
48, 72 and 96 hours of rumen incubation. The results show that treating rice straw with urea reduced
dry matter, NDFom and ADFom contents, while organic matter and crude protein concentrations and
pH value were increased (P<0.05). However, treating rice straw with urea did not have any significant
effects on lignin, acid detergent insoluble silica, neutral detergent insoluble silica and neutral
detergent soluble silica concentrations (P>0.05). Although only 5% urea treatment could affect
quickly degradable fraction ("a" fraction) of dry matter, but treating rice straw with either 3 or 5%
urea solution significantly affected "a" fraction of organic matter, NDFom and ADFom (P<0.05).
Treating rice straw with urea increased slowly degradable fraction ("b" fraction) and effective
degradability of dry matter, organic matter, NDFom and ADFom (P<0.05). However, application of
1% urea solution had no effects on "b" fraction of dry matter and organic matter (P>0.05). The results
of this study showed that treating rice straw with 3 or 5% urea solution effectively increased nutritive
value and degradability of rice straw.

Keywords: Urea, Ruminal degradability, Straw treatment, Rice straw
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