Z’::’;V;_,’»ﬁ:::ﬂ'ﬁ:
SB g o cblis gl yangss ale
YFAR o e 0 lond coais s
www.gau.ac.ir/journals

SE (S Olwgad By ¢ (8596 Wiko s igy B
S w0 35 dowd 3 L3 gt 90 P — T gl 4o

Y . ® \ . . \ - .
ol gdsuanl dlacul” g Jaelg 5943 ¢ H 9 yaan O pad
(S35 s 5 DB 2Ol 03 S Jlsliad ol g 5 4 UK Ol Ol (oss Sliho g’
OB S b oo 5 (5505158 ke oK1
AQJA/YY 2 s dy ’@)U EARYA SRS VR '@)U

S
o sn SisSLE ol Sl 3, K 5S a5 e ilweslel Il e sla b, Jlesl
oS Cilisen sla by Dl e s sleay 355 e 0T asil ralS 5 S (Spd 5
2> e amadad SO s iash e deS - T ol s S S Sl sa s 655
S 0L st JolS slacS b aly b 5 oy LT sty Ol 3 (6 s St
oopt ol Al Al s e ol 65,58 glasles s S 1l Jle Y Sl SIS E s
3033 o) COLS o+ iy a0 S 5 amios 05 2 158) B OIS s + it
+ 13005, 5 a8 cals Sl E 5 (LS o + pliis o, + giléany) D (1 Lo
Ve 53 (Sl e BV a8 sl Ol ool s = (e + d 5358 b
35 a0l lie 315 (6558 Gas s Lol 558 Sl 68l o pasin o 5 5l Ao
o 53 ;8 53 Ges s 0Ad 5 5 s IS e 55 S b ds s 5l pizes 3l
e 53 35 s ae Ao )3 0 e 3 s IS e 55 Jles X Gas lime s bajlas S
S VA Sl L E 5D lajles ax S1iSLs ol o a s p oz alis S0k

ahmadikhah_a@gau.ac.ir :43%e J ses *

\E24



Sl C"_')‘b)')‘—")éﬁjl‘":‘;j;\@")f')"‘; aML&.A(V;&AJZAL;ELAfcﬁ \/Y’V)Sl:- L;JJ.;J
4_5Lj_gf)l.,\_bdj?rs).)\AL..':)[A?S44.Lﬁf)\mdjuiﬁurﬁdﬁzﬁwf):45:(;()[.1}
GiL:i44.4;-)3L_.@\(L;)'U:s«q-;;i+).1{j:ﬁwil.gg;.w>+)l:[)\:j§ﬁ a8 wals jles 4 by e
JL&)J 6)-&)‘:':“ g;.s}la) QLS e}:;-b wywﬁ&blf)k;é:;ubzl dljg;a onTCM.qu.g
g.,_?f&u;d.w_ﬁ@b&b@pdwsujuﬁmwuﬁﬁw\@uwuﬁ.;,;@
Jalll Hled 4 Cod Ao 3 VT Ol geds (6515 50 Cilitis GlaGas )3 S usby ol 158

..LJ:L.@WJJJ;_BQLQyuj)ﬂéwﬁwmlﬁ\@ﬂ‘wlﬂu_.%:;

e kS = n T ol (S plard 5 (s Sleo gt (35S gdS (slos s

dodio
W S O £/0 s5am s Ol 5o f.xf CiS 5 w2l 5l sy 0 s VL

s T30 Ut imln im o3 YO 53 Jllis ol Sl 3 g e 03l olani] s CuiS
das e OLAS 55 e Sl el e CEU f-’§ Gble jo a5 Jdime 5 s o Gble o S
Y35 g e s p SLS Vevs 5l 508 s Shas 0o b s oS o el ssms ofon
Olie 2 188V Lo 5 oS el Il 3 ) S e el 1) 5588 53 sl g5 p kS S 5l Ao
ol 03 LS 0 S S VAW 4S5 s 5 VYA LU s (Yo (el s o¥rg Ol e 3
2 sl W 5 8le 4 i (044) el b Lo bl (YooY Ol 5 555LS)
Sl tass wls 5l oo 03,55 eslinal 4 Ol o ahex OF 31 a8 ol ol o ailse L 0Ll
SIPFSS 3 0os Jloss n 5 5558 5o by sl el 5l ag 05 S0 ealinal (ol 5a
Ol 5 clie Dl gal 5l s 03 S0 eslial a0l J s s a3l 3 S o il clis
B G 55 o me 53 s 2l s S S Sl gt 0T (S50 s
Jab 5o b Sl kel Cand Sl Jsa o6 s Saas 5 (S e S Gble 5o ol 4B S
SRS 5 S s b e pd 5 bie g b Ll b sl 5 0 J5U Ol 5 0l

YA



OS50 9 592y O patd

s B Gt s el b 3 il isSbE Slasl Sl eslial L STl
5 s Soleslel a Jelge pla pesdle (63,5LS laesysl 3 s wsle p kS Jguame 1381
S 3 Sk (S5,25 4 1S15 5l S sk 5 i el B 4 Gl sl clie e sl
5 bt (S ol L s ege ol S Sl (0188) eiilist) 5l
S ohles 5 lad el o LS el s lisdo g S SG5s
(Yot OLen 5 U5 0) L5 8 o b Sl0I,
Olazslo 5 pa lacle Jlie g 5 Wile alse s lail 0 5o (65,58 ey ¢ 5 Ll
Ol 5 sy ll s (ool Ghle el il s Jsb olys osls g5 Sl
lie la 5y 31 eslizal (Yo OLes 5 sws) b S oS Slkes 2]
Gl il 3 emge i gla SWLL G Sl fals kg,
Ol e Gt S Sa (Y08 OLKen 5 sy T OLKes 5 S n)
s 02 OV s 5 Sas oS pns ol Jalge SIS o cusb 0t shea o)
S s et axrlse O s 55aS b sda (213 oS Jas bl b etas 5 St e
Liy Ol s Cusby bis oS w0 JBia Jlpe 3 s dals Gyt pale s Shes
5l bl s ibeas Sl s OF S 5 358 il (il Ll s O L 5l 5o
088V OLes 5 3,80 Ll oSKo o KuSS L oS ol St 8l o pase o
Sl 055 3 Aoy Av=ae Usbee Wl e O b 31 Ldl s 5 LS L (pizees
doles o wdr Of Ao)3 10-Ye Lais oy slge dal i Oles Sl &S s 03 diled Ll
S s Ol 358 Cage ol o 53« ALS GLle s cnl ke (0499 OIS 5 155D
sy 0 S 4850 mhau 3 G S L Bis 5 S a1 s Ol RS
laiassy alaly ol 53 (To 08 Ol 5 alSilasy AT (Jla) 355 0 s bl 3 o5
Sl s b opil glaady; sz 5 St e o LS L sz oS cl el 0L
o Ol Jelse 51 G A L S ole 5 i 05 e b alie 55 p s 53 Ol paess
Aol S ol Jled 5 55 0 53 (0488 OLes 5 Olsw) AL o St (ol o punses
elys 53 ALS Ll 35S (Sb 55 0L Sl el Cesas usby o3 A s o 5 ol
5 D ol bt o s Gble cpl 53 LS Fle Sl eslind Sle e 4 5 el 218 s

)4



Lol Sl 5 o) sl a5l il Gl Ol ) = 0% Y5
St sl s la oy, 45 sls OLES S 5 548 (555 e QJJSUT«.EL;»); G N pass
OLen 5 D) 35 5 Shee 288 el o3 VY B Wl e oS -l ol i,
5Pl G 53 prib e Sl G3sSE o 5 GiaSE il sla i) amlie (1994
SoaSB iy 4 Camd oS o 5 SiosSS slaias 53 OF St o pd 5 5 s
S5 O pme aS (g sbas il o (ilbamy + 5d 5558 ol + L0 S 5 OAD@) Jslaze
3 Ao V) 5V Ol Ol ey 30aS e s GiusS S Sl b, s e el sl
Sl 0dd IS Jsliie 6355815 i) 51 568 Ass3 10 5 ) e Dl Sl sl 8l
(1840 5 Kan 5 5U,8)

Doy lles S5 3 sld o 053 Casb e oS sl aseie (VAVA) Cowsls 35158 &
S glacile 5 IS s e 550 S S plasles 3 5 413 Al 5581
Slaossz 53 65 nl 5 3L Rl edd 0 3 T e (s g eld J S L iSile dowsa
Llazils Sl 55 (VAAY) OLan 5 0¥ OAVA (i sl) il o5l Olrn SVb ol
52) A Ll dhwse Llg e 8 St Foas b oY o edd o Sogb &S
3L Caal ol Sljanal 5 Al adsloy55 53 255 sl (35S 10S sla s, dlesl &0
23 EsSE g 5 GiusSE Sles Gl 5l (AL GLle oo e dlesl L el 3 )l
Srs S sl s St JT 0 S Olses 45 A jasiie Ul 558 55 Cilises ol glacsls
G o s SIS 5 a e e 53 IS 5 olS (IS S g sba s S a5 LB S
(1890 s 5 0la) L3 (63,581 Jslize iy 4 S 315 JT 008 500 S
S S e 31 5358L Calie (sla s, oS dins e 0L sty 3l (sl 8
O 5 Ko oVer 0 OKan 5 S5 Wl o2 LS axl 25 s Gl sl
(YA Y 5 o 5SS S YooY

Grdedsh Ol (5,58 Sl Jall L oaS das o 0L (Yerd) SLs 5 &l aallbs
1 andllae 355 e wlS Sl S5 25 5l (las Ol gty Sk Olpe 51 s el 3l S
5 kS s Shee Sl Sl (s3,58 b ogline gla iy 5 il o5 glacsls el
sassp gl 53 GS 5 olS () bl (65,58 i 53 Ao s VA Olsmea a3 Jal

AKS



OS50 9 592y O patd

Sy pm Dldlas L(VA4A Gils 5 daleadl) ol p o SISt &j)gw(ww
Slpsl e 4 el 50l Jad 5o 8 T8 51 eslinad oS sls 0L a8l e adlie 55 an S
e St Sl Jead 5o el aTslE LS s (ileamy Sl eslinal 5 a3y dute (5555
ailin 5> $3sSW 5 SosSeS Lo Sl omman ((08QY (Gl hol) ol 4l
5 mb s el Al Sl eslizal cclie SSTL L5 0L, cladle 3 S A el YU
Ao gladle s Lol cdas iolsal 1y <=J.;§ s Sas 5 S ok sl sbadle js le 5y iSidde
bl ol Gl Igb 53 sty s S 55 650 s cnl (S Ol 05 oS L o 54
03 ek o3 Cusby Bl 511 5 (oMb Sl 55 3leany 5 sl 53 el ATl 5l eslinal
(&8> Gl 3wl ol s 52 (V888 Gla g o) 3 gad i 2S5 Shas 5 S
i Sl 53 Grasle W a2 sl N0 T Jle s S e Gee (il 3G
o5ml (SOL S S ok 03 Wl el St 5 52 50 Cush) &5 55 (g L e O
04471 Sldlde 5 oemls) L S
S Sles gt s ol osls Sl Sl aS s askie ‘J_<:> sl fays 5o
S 5, Shas SR S bt = (Sei Do st 23l Lo g el i dle 6 S
G (YooV ( (Sud sST55 V0o Y On 5 5,05 38 448 e 5 L5S) 358 0 J gz
b s 5o GVl le SL sl cand g 555 Waa Ol u) slaslies 55 amli e JlS
5 Sk Spb Sleosast 3 g s s2bl 5 cblis gl bl ol sl 5o Lud ole s
@l 5o 5 Ay 53 Jsb 3 e 3lse 5 usby Sl olls eslinal Sl ol Ll s s
Sl eslizal b s Sl 5 cblis OSal e Siass onl S5 Ba (ool 5Bl S Wl e
23 Sl S Cuh )y B Gt s b Ao b amlie s wosline (650581 glasles

W g, 9 dlge
le.w_gg QLZ«J.@.J: r.“:b Lg))jL;SQLE,:bJ ati‘;ﬂ.i‘)b ﬂ)}.’. u,:\ J’AJ}.’. 4&.&@&6 C,.:AL;}G

Ji-‘”jj—;J>=‘°[§-"\—--1\-W‘Bn\ﬁ‘(&‘ﬁ\@f%ﬁ)-’)W‘ﬁﬁjﬂw&m‘ PV Y

L“);ck.,ujju\/h Cw)ljd.i:ﬁ: Wogamn ¥ (o0 ai3s 00 a5 00 olil s Jgb o

"y



ol Lol Sl Jiine sl 5 oS ity Okl (sLls adlae ol 3l )3
e adlaie Glle glos Pl 5 S g d e 0313 e 5 b SRy adlae s S
3 =Y 58 s allas sles Blus 5 ST o sie ol S sile a3 YT 5 EA
5 e ke EVANY L (Al ¥l gte) el S0 sl o Sle a0 o S sl
3,8 o Sy (o s 00/8 5 VAN AYA/0 L5 50) e 5 (83 O3 lacle 55 3oL Sla
i oslizal 3 b Sluaseie U 5,8 oV ile 51 hass ool o tealiiul 35 90 3 4a
iyl g a0 IS 0 bt s 100000 5y el 5
JSE LS Lol el OF 5,58 Jale 55 o ahol wtls Vi ali al
ok gyl g e L YO 3 YA 5S4 LS Ges 5 Lo e
e Sl A=V SIS Ges Gre sl OF Olidy e (Olidy o p YA L 225 cudl i olids wjp
X pd s e il YO 5,581 elye o alols e & 5,8 Jelse sl gy
Sl 5 o bl g 5l e e YT olais IS (5 e e il Y00 oSy 5 0
o2 o8l Ol G e V1 g sl s A g, sl (HRB YOY Jue Slgs o p»
Shale Lo 5 Gas @i CliB 5 e Sl YOO Wik DS 550 e il TN ol
Sl (Kb Slosar So) » oS dise gl gy DA e skt By, (2
(Ol o Sliiond olSanl) 525 (5 e St alaie 53 Shala3l cpl @i =2l sl
deb o sl 3 55 1SS s sl o b oslas S slas 5k AJ_QCJEJJUJSU RIPPWrY
slasles s S =1 el Jlae ¥ Cdean 20 1/0 Lajles adlol 5 20 50 e Yo
B olas (OGS ot + ity a4 al3 (8T A L 5l sy oole cilie (55,581
D sles G o #5153 o p8) € e O o + glids o a + 0135 5 aomis 05 2 158)
oalsLS Sleslinul il e 3b) wals LE Jlas 5 O ot + olids oon + (g3lbamn)
S s oS ol 55505k & oY (p S iS5 gilbamy + L 5 558 b + L0l S
el sl 5L O 0138 5 amis S AL o (5515005 8 Q_Ablf Ol S 1 ambs O30 Q_Ablf
el YOY LBz Sl YooY 0 S s amis ks 5 01 S D i Ges
B3 e Bl AV Gl a2 Sl V0oV 0 Sl s e Sl ADVY (g5loany
Aol 5 enils L WL Ol S5 il IS s coslinl 5 ge IS0 olKius S a5

MYy



OS50 9 592y O patd

S b C b Ol o b e o $5sS 1 Slles g e Sl WV/0 b gl
U Jols a8 Sa00b e s £0 350) e (SU,L 5 e colo)3l 2051 B olo0lT Vo ) wilase
oslil 3540 f.:_-f = o S ol S Ol 5,58 5 (WS 358 St (g e Sle ¥ Gas
L Oljpr A CliS m e e 53 s Tee=Y0r (S15 5 Llojlim 03y elel 2 S 55 S

g L S Jlsl Gt\ﬁ o pde e S 4 g @L; ol e aed 5 a5l glas S (o
J=B ol Olien 125 058 ey 355 3,018 4 (8 (s Sl e S o 0
35mt omtd EE Sl (S 5 S mp S ke Yo o) sl gl Sl ) i oS (s ealind
0 (e 5 S

5 bon 5 SUT L o3ske s Jsteds aber Sl elys Glacadl e ann w0y, sl dob s

Slaiss U s sslien 28 S plnil St i b baslas elad 53 5,8 slacile J 28
1 el 5 slas S el (S ol 5 (S0 il Lol (555 2 oS ki
(Sl i Sl e Gl i sl S S e Sl 12Y0 Gas 5 S 51 IS (6l i sed (A
AL e (g e Bl YO Ges U is ol 5 53 p kS a8 sdes S el S5 05Y
=V lages s s Glasled e Gl Sl A 5 J8 S (g8l o g 0 (0
SLd g (g ol o gase o SSeill gl S (g e Sle Yoofe 5 YaoXe oY
V10 5 Col TE Sdeay (yasls aom L eladlapul bag Clls 5l o S 63 picans

3 S dslos 5 b ) el L 5 A 55 e 3 SIS O3l 3 31,8 Sl 4z
Bd= WV M)

J"‘f )J 6%&4&?'_£' jY'—Y" c\'—Y' c'—\' 6ud—§.¢ )J k_gk;- J)) CA}LJ -Lé)) (C
j@}ﬁ J>le a8 el ol e oo ol bl o) s S s Al U u.m(_}f
SV e gl (Al o slas > Shes Jguam sl p S e Jolie op 5l 514l O
&QJSe)b.j:)é)\.x_@i}{)ﬂ);;l)fd‘;}bq-):\~o los o Cell YE Sty 5 s Sl

13 S dlos 5 i Y odaly 5l S S5 b Ao ys 5 LS

Y



Mc =\ ++ (Wy-Wy)/Wg) ™)

035 Wa (fjj e ) s bye S 055 Wiy (S 355 Sasby Ao MC O s &S
Al (0 S ) Sl S

Laol i o sl MSTAT-C (g Ll sl 5 51 ecilien (sla,l S5 53 aosls (5551 mar 31 e

) 50 bzl mlan 3 (DMRT) (SGls (lelsiin O5a31 S5 4 boled :0ke 5 43 ealic

A3 S aslis Ao s

Cou g b

3l a8 sls DL 51 S Sy gl e S S gl placd 5 (i w S
A2 e 0 S (s b s b S 5 EC i Sl s eng g JS A SI
Sty A 53 el ca gt A 3 i 5 S Ao Ole 351 s sl e S
i Bl ) o) 23l s oy e ot S a5l 5 Wl oS Sl S s eyt
I ol 5l 5 (S S 53 0 8 koo A) Gl a5l o5 (il 0S5 5L 20
0330 5 Jmm i Slhad g s S 5 S y alls Sl e SShS N Ol ety oSl (5358
(s Sl Jome S o B a5 L s 5 e CEST L Oleer b S pon
0l ol Sl e A Sl i oS (gl ealizal LB okt Olje |5 58 ool 3583 )8 &0 (65L
O8N (b 5 J58e) 30 w3 e gl (p SkS S L To0)

W59 Sl Jow S alesd 5 (S5 aps - g

B el S S Lo ool )
sl 5 4 sl Loy s
Bl ol S Colda
Sl ¢ ¢ Sl (4] (remle)
PAAS ne Sk (o) s S ¢
o TYY /e %y YY/0 V¥ Vo Y4/A Y0
eSS

1- Duncan Multiple Range Test

¢



OS50 9 592y O patd

°ML~:—‘6[—"L§ﬂl—bu’j~4—>“(’J—>‘6})}*6))}‘5\"@’“6\-‘%)—:’}))351‘« w)ﬂ))
Jiasl g yome 53 5 513 gne doy3 | Jlesl o b jles o D] (g lol Lo 5l aS s S
w‘ebfu)Lo.QﬂLw)\ﬁE)DLgu)w)bd&lskﬁ\)(\ﬂ)* 6\.&()}.)&-).1.&6\?-

S G Sasb)y polis s S a0 gt 0 S e bl 4 -Y Jod

Sla e S0k
pS Lk e e s St S5 Sushs doys o gt o 6331 a3 Ot sl
«ls O YN Sk g ,al
WA/ FATE ARSRVAY % eey™ Y Jl
§/04V Y/AL /aY0 q S5 x Jl
vi/avy £/Yvo® VAL A Al s
vy o vy eV 1 Ges x Jla
I £ /70" e avEE § Sles
/ea™ AT oo A Sl x Jl
VALK g/ves™® A e VY Sl X e
A0 Yatril eey™ \f3 s X Gas x Jlo
AT V/AV Y % oLzl
VYV AYY /A1 - (4s;3) C.V.

Ao ) Jle clg.w): )\AJ‘\MW do s 0 Jlea| c\a.«)s J\JJLU# 4)1>Jm)féns

Ao ol DI w53 S F e el b Y 5 S g pl o gt p o Kbe Y g

o x leg iz
s Jlw
e S s
FAG-AT  \YAL-AS  \YAT-AS
Vor® 100 o™y 5e® S o+ iy eat ol Al )
1/00% Vet vee® e e i a0l S amis 05y 8 TsE Y
V/on® \/00%® Vond V/ov? S ot + 5lss eya Y
1/84” Ve e yer® S s+ i s + 5l 8
1/84° V701 VAP VAVY (a3 ibs kbl 5 alslE) asli -0
SO/TVL =081 =e/e081 =e/eVEY
LSD

MJJ\ .,\.p)a\ .,\.p)a\ Loy 0

Ll (I 0 Ly g bl Sl sdaasOlis o - Sy
> DMRT5% DMRT1% lul, s sar sl u:i-u Y S S s Syp S
OSSls glaals s Q}aﬂ -DMRT

VYo



YA (£) 8 ylowd YY) W S 9 of cblis S ing s dloo

QL’:_,'w)ﬂdl@l:j‘6\;'-6ﬂ@f@(ﬁﬁﬁuwx)w&m;\b@\))°

S ol G S (g te Sl t =)0 Ges B 8T8 L 65,58 s Jlesl 4 sl
(¢ J;Jq—)).isjfuw}u)wﬂuQW(;:lﬁjéﬁ)Jb‘-éﬁUéupWrﬁ

e X e Joliie Sl am 53 (oSl il g p 5) S s A o paie 2 Kl aelis £ Jgor

(juddu)dlséjbﬁ«}}gw

LSD s
Yot Yo v, YaoYe )
a abc ab i ; . -
VYR /ey \/oA /Y S s 4 iy s+ ol als 1)
VoA A A ey b i s k0l S i Oy a8 Y
= /avo oy gty gy @y gybed S5 s+ lss eja T
ST IR V73 S VIS e VTS SR VIA S e+ iy s b (53l a1
+ o0 s 5L +,13013 S 5 oyal o) dals -0
VA% oyBdy pgdbed y ef oS b S0k 5 5 el s
(sl
- V/01 Ay Va3 V0t selesl gl 5 s

Ju\aua:\sumdjz@ujfbgx)lxrnbé)\zwu%\45_53&)@

Tl 53 e 5 Ges DI (IS e 55 S b 6l bl 4 i 4 s L
J‘_‘ib;)bw«!ﬁw)JQ« QL_..:.QL‘C,LW)J‘)[_«:JXWL}JU.:A}\}JLNJJ\)M)JQO UL”:"’L‘

C,-w\ °->j-f )‘J@M .L,a): \

(s Kl B, e lajled 53 S Cugb, oSle -0 Jgd

rﬁﬁjdiﬁuy\fjhﬁu@}b)w)b

;;:QL:‘ — Sl
Ll oA 6”%}5
Wy s Vel S8 e 4 ik s+ 5 TS -
+ ol FOls S s dois Do opal o8 Y
WA ab LN Sl ep #0015 sk oAl
8 e
WA @ % S e+ 5ls5 epa Y
/Y AP 1610 S st + iy opn + (silbamy 4
> AL + ,b0ls S 5 - T45) dals -0
“A AYP 14/42 225 ol ol
(Gileamy + 4
- C/EYYY YN (1z,50) LSD

Llods el OLAS S e oy > LSl - Lol gme Mt oS s jles

"1



OS50 9 592y O patd

o 3 (0dd (gl paisas Goe £ Sle) S Cugby S0ke (il @l @ ax 5 L
033 ool Sl 51 5t Ao 3 0/ 35 o 35 1o p3 VE/A Ll (Aald) iy Sl 5> a3 S
A o 53 wamen (0 Jsdar) Sl 2l (gols e sl (Ladd aT58) sl sles b s el
VY o310l a0 Olsme opl 48 350 deo s MA B 8T8 Jles 3 S cogby Sl ils 013
by S e (Sley e e 53 (IS sbay AL s S el led 4 Cad Lo
aoy Slass 4 b e Ol 508 5 (Ao WIY) add 0aTs8 e 4 bosyje b Ol
sl 6355 (o3 VV/Y) (g3le

53 ls 0ud s s S e s S b A e X Sled Bl 0 SLe
Sde 5 i Jle aw Jsb s a8 a6 s @b ey bl sl anlie Jgd
ol Jlada RS 5 paSle Yoot Gas 3 Olss e 8) s slad 53 (Ao ps VOA) o
bl el sl e Sl V=T e s (g3l any) pLﬁ- Sles s (e YY)
Lo slo Yoot Gas 5o o8 T8 Slas 50 4l 00l do e 55 (s e Sl e
L33 (65 3 amy Hled 4 ad Aoy VT

S G55 Sagby doys K Ges x led Jlime ST 0ke anslie - J s

S (6513 54 505 Geas

LSD Dles
et Yoot YooY Y\
PSS e St S5 cusby Ao
WA A g S s+ iy epn ol a8 o)
VNP g g ey g 00 S et iy a0 S s amios 3k (o T4 <Y
V=1/AY a abede bede e
VoA Ve VE/e Ve S ot g3 oyn Y
o3 abcde abcde e de
VeV VE/A VY \Y/0 S+ Gliiy a+ g3lbamy -t
Yoy g g el b (St + 5y 5355 iboms+ a0l £ ) aali—o
é‘:b&iﬁd}f«_ﬂk‘;’:)’)qkjw)b
vt A ve® A S s+ iy epa b ol a8 o)
6™  as® w® oy St iy a1 Sy dmis O (a6
=2/AV
/4% an e v vr® S8 kst lss e a Y
230 ab bc e de
q/4 q/ W v S b+ il s+ gileamy 8
Y AN VA% VT (et s a8 kst 0l S el 48) asli—o

deas o 0L DMRTS% 5 DMRTL% ol s o e | baslags ols aeslin 1Y S S 5 Sy G~

Y



2 S (g Slosast oS e gl gy S e o)l @B
o Sl ol ¢ Sl Slio r Jle 31 aS sls QLS Jragsy cnl o3 A8 - T sl
Jab 53 e cilimn il Jalye (Y Jsd) 551l e Sl syl oSt (5 alh o sonsies
el 0 s Y Jsdr s e Vb o SKle b ol aslie 5 2ass opl gl Jlo 4w
Sl S s gl Sl o3l 52 (S slie e ae s 53 Jsar cnl el
L Cislias) Coigusyl 5 a3 slaebe 53 bos law gt .ol 5 i (o s £VA/Y) e Y50
B3 S5eS Sde SVgb b e 51 (&l 00 5 asadis ool

sy QLS (V Jad) Jrass Jows o) wlislon SleMbl ol jon 4 (Olis pS0le auslis
slie S bag S eIl s ol sl o oslite Calises sladles 53 O1,L SAST 5 Ol &S
o elaidgn s Bole g Sl e s 5 pss sl s gladle dob 5 (SL Ol e a8l
SAYYYNV OVVVA (54 Sde pad L3 58 s Olies 5 e dee OVV/Y 5 070 /V 0Y0)Y
Qi 5 A3 S olie 5o S o Cugb do)s Sl esd Wiy oSl o g e s VYEE/Y
0331 (5013 paiged P8 5 Sidgmasl 5 w3)s b il slacle 53 (SWL Olse 5 Obos oUWl
Sl osn ol = s (SUOL @i ke S 51 S0 e 53 4 Cand g Jle S5 sba
sy Sl ol 5l (Sl (5 alh o pmsien o I 1 andl il 35l 55
5 (V0Q) OLlSas 5 olSilos; ((1888) OIS 5 Olpe Loy o planil (sl a3y 5 iz
ol sl 2 5 (V) LG 5 s,

2 aS s S jasie (S g Al ot o 638 sl b s n s
Sl 3 J8 4 Cod S g8l (o sasie o LAl Corse dasled ) 50 (IS Sl
e 5 QB et + il s+ (5lamy) poler lasles o sl pl il ol (L,
ladsdr) Sl s 5t (S3lamiy + 5d 5 358 Bhcs + 513003 S 5 5aTH8) dals b
= 3 oS Slpsl JS5 51 b Sl 2 s st Rl 4 Ol e 1 el ) e (8 T
5SS e Sl aadlae 3,5 sladle (iass cnl @l 4 4 bl ol (Slles
o p o pilie Al g Jass Lol ge b s ctidls SuK b ol 3L Ol
SLaslas aon 3 o sasn o e 035 Yl e 3 s 13 iles | S 6,8l
sk Bl 55 65,5lS llles el (S b 055 oK 5l EL Llg e 6508
P o ey o3 SLASE (e 53 (Yort) S50 al T sle 3 58 5 VL
el o3ls SN (S5 s 5o 1y S e Bl 0 SV/0 51 5 R o all

A



&—J)ad-;

OS2 g 592500

= NCIT Ao AAe A/BAT - - - - BALAL NALAL 473340 P
{(eFD 3/ ViL A AAL /oA 9/34 /04 Vo4 LVbA VAL A0l AbAL
e vio BEIN SALL /04 AV VIVA VA QT ALAVA S43 BleAL VivoL
=T biAb A bi LA AL (L2 AT Ao\ /Y AT V3T AR
#dl /A Vi 1% 3/09 3\ o/\\ AL o/ LAY AAA bVeL LIVA
5 ¥/eo\ AVA 3 194 3%% Ly ETAY Y4 AN MY (YA N AN /AL
Ly A VAL 0/bAL B/AL oA Aot 0/3\ VLY Ly 33V VLA

RN 0/ 33 M4 ALAA VieA L% 0/v 4 Vib\ VIAbA bV e TIAAL
sl . . . 34 ML o/o4 AL bioA V/bVA SALL <LAL VLW

M IV-AVAL  OVEIVAL  LV-OVAL  TRTTT Iv-aval OV-IVAL WV-OVAL TRETT Iv—avAl ev-IvaL wveeval RS T
e A s” (A7) e en (sF 5l B (O

rfp A= oFpef (o~ e o (e e STFCCD oF gm0 o MPNS Ly-aval

4



c(a.x_'.f ﬂag}_f il o 53 a8 5ls QLS St iy Cusby oy (S o3Il s sles H s 5
aslsl 3 ol o (3l sl 4 by e sliis FeS s Al leg a4 by e slae o 5 A
S e Sl sl 5 &l Dy Al e 53 Susby 0t DU Gasela sl ool S
OLS s + it oo+ als 215D Ul slass 4 Lo by e (5 e al o ) 03
+ o 508 A 4503005,8 5 (aTlS) Aald U ey slas 4 b e e A 3
VL S L oS laslag 3 45 L3 Ol e S ol 53 o b el 03 5 (s 3loamy
by il el aT5E e il 13 goll IS S s s S e e by slis
Sliin pea+ ol alilS (65,8 Sl bl fpen s iled o3 S s |y (65t
Sl & Ced oz 53 VA Ol ety (551 i ol ilin Slagas 5o S Cojby ond U151 Cor s
Shesleral il 51 aS 51y OLis a8l e adlaie 55 a3 S oy s0 slaiass @L:j (U ds) s S aals
LS s s3lbamy Sleslial 55 Slde 55558 Sl plo a4 Sl sl 3 el a8
QAT SLSar 5 0 5,Y (14QY ¢ Gliss mol) Sl 0350 o sllas 55 Sl Juad 53 odd 8T8
SLl dw i Llg o &S S #50 ks slaaY s eld o 3 Cusby oS Wlatils bl 50
oLS Sl 5 iy adslons5 53 3,5 el (65,58 10S o) Jlesl &0 J3) ALS
Syl (6L 3 el
23 el Ol 0352 VL 5 (S50 slas 5 Oles « Sl Cush )y doys palis alis @ a5 L
Glasle s f5e SuS,b S Sladle s & Culs el 015 e (6 S sas Ole3) slaoigs)|
= e L smod AL 568 Ol 4 s Jawgie 5 S Ol 5 S A Sl 5 00
ol A4S s Ol S 5 Casb dos Ol AUl e Lol 5,108 e 5T Sl by Ol
fdsn ol el 035y Jas T s (Sas i 5 (SU0l Oy 3l ke edes [ sbay el
Il (sl ashs 3 e Dl 5 sl sl ,S callae 3550 o Sl 2 53 88 ol ol sl
CiS Ol e I e 53 Ll 13 8 o (5,081 s a2y 38 35 b s 215
A IS g alh o pase o2 (OIS e 4 ity ep b el8 2158 Il s 53 S
o o 3l Cgby o s 5 Lajlas ;05 @l Do et il 35 sl 0 lie oS
5 (V) OS5 ey 25 Jlas S sllas Cunds 5Ll UG a4 2o S
(i at U b o8 8T (LS b 651 Bl e oS Ks S (5 Sams

A



OS50 9 592y O patd

=50 B ) b Tl b 5 AL e SUs c b Bad s 3bweslel (sl S n e
Sl b Jals i 51 oy ol 3l eslinal 803 (s 5125500 al 3 (S — a3l sa
OHLSar 5 gy VY OS5 S 58) Sl Conlin 30 cam g L sla SGLL I
S Lol ol s oS lady ooat ols alslS 508l Sl bl pen (Y004
Gl kS iz 6l OGS o A5 sla SO I Sl mgb s 0t cd s b jles
92 e ol g8 5 Sl 5 o0 olgdg (il b AL e ao 55 BB 530S (6 e e bl
2l bz b nl 50T 3k Ol (0l )slaS Jaw s OF 5 s shieas bl bl 5 adlaie o

));\F‘JfQ@)\)ﬁ)@\f)é&uﬁjﬁﬁja.ki

&l

1.Angers, D.A., Bolinder, M.A., Carter, M.R., Gregorich, E.G., Drury, C.F., Liang,
B.C., Voroney, R.P., Simard, R.R., Donald, R.G., Beyaert R.P. and Martel, J.
1997. Impact of tillage practices on organic carbon and nitrogen storage in cool,
humid soils of eastern Canada. Soil Tillage Res. 41: 191-201.

2.Arshad, M.A., Frnzluebbers, A.J. and Gill, K.S. 1999. Improving barley yield on
an acidic Boralf with crop rotation and zero tillage. Soil and Tillage Research,
50: 1. 47-53.

3.Asghari-Maidani, A. 1997. Comparison of some tillage methods for storing soil
moisture and rainfed wheat yield. DARI, 97: 177. (In Persian)

4.Asghari-Maidani, A. 1999. Study on the possibility using of low tillage and zero
tillage at rainfed condition. DARI, 99: 237. (In Persian)

5.Avci, M., Eyuboglu, A., Avcin, A., Meyveci, K. and Karaca, M. 1998. Crop
yields and soil properties as influenced by long term dry land crop rotation in
central Anatolia, In: Jones M.J. (ed.). the challenges of production system
sustainability long term studies in agronomic research in dry areas, ICARDA,
Syria, 55p.

6.Baker, J.M., Ochsner, T.E., Veterea, R.T. and Griffis, T.J. 2007. Tillage and soil
carbon sequestration. What do we really know? Agriculture, Ecosystems and
Environment, 118: 1-5.

7.Barzegar, A.R. 2004. Advanced soil physics. Ahwaz University Press. Ahwaz,
Iran, 452p.

8.Bertol, 1., Albuquerque, J.A., Leite, D., Amaral, A.J. and Zoldan, W.Jr. 2004.
Propriedades fisicas do solo sob preparo convencional e semeadura direta em
rotacdo e sucessdo de culturas, comparadas as do campo nativo. Bras Ci Solo,
28: 155-163.

A



9.Blanco-Canqui, H. and Lal, R. 2008. No-tillage and soil-profile carbon
sequestration: An on-farm assessment. Soil Sci. Soc. Amer. J. 72: 693-701.

10.El-Mejahed, K. and Sander, D.H. 1998. Rotation, tillage and fertilizer effects in
wheat-based rain fed crop rotation in semiarid Moracco, P 442-454. Proceeding
of third European conference on grain legumes. Opportunities for high quality,
healthy and added-value crops to meet European demands. Valladolid, Spain.

11.Fawcett, R.G. 1978. Effect of cultivation, stubble retention and environment on
the accumulation of fallow water, P 353-371. In: Emerson, W.W., Bond R.D.,
and Dexter A.R. (eds.). Modification of soil structure. Jhon Wiley and Sons,
Chichester, UK.

12.Garya, P. and Sims, J.R. 1994. Legume cover crops in fallow as an integrated
crop livestock alternative in the northern and central great plains. Research and
Extension Center, University of Wyoming. USA, 234p.

13.Heenan, D.P., Mac Ghie, W.J., Thomson, F.M. and Chan, K.Y. 1995. Decline in
soil organic carbon and total nitrogen totillage stubble management and
rotation. Austr. J. Experiment. Agric. 35: 7. 877-884.

14.Hernanz, J.L., Giron, V.S. and Cerisola M. 1995. Long term energy use and
economic evaluation of three tillage systems for cereal and legume production
in central Spain. Soil and Tillage Research, 35: 4. 183-198.

15.Hillel, D. 1982. Introduction to soil physics Academic Press, New York, USA.
364p.

16.Husnjak, S., Philipovic, D. and Kosutec, S. 2002. Influence of different tillage
systems on soil physical properties and crop yield. Rostilina Viroba, 48: 6. 249-254.

17.Katsvairo, T., Cox, W.J. and van Es, H. 2002. Tillage and rotation effects on
soil physical characteristics. Agron. J. 94: 299-304.

18.Keshavarz, A., Jallalli-kamali, M.R., Dehghani, A., Hamidnejad, M., Sadri, B.,
Heidari, A. and Mohsenin, M. 2002. Yield increasing project for rainfed and
irrigated wheat production in Iran. 2001-2010. Jehad-e Agriculture ministry
publication. Tehran, Iran, 112p.

19.Khodabandeh, N. 1991. Cereal agriculture. Tehran University, 435p. (In Persian)

20.Larson, W.E., Swan, J.B. and Shaffer, M.J. 1983. Soil management under
drought conditions. Elsevier Science Publishers, 324p.

21.Malakoti, M.J. and Geibi, M.N. 1996. Determination of nutrient element critical
point strategic crops and fertilizer recommendation in Iran. Agriculture
Education publication. Tehran, Iran, 97p.

22.0gle, S.M., Breidt, F.J. and Paustian, K. 2005. Agricultural management
impacts on soil organic carbon storage under moist and dry climatic conditions
of temperate and tropical regions. Biogeochem. 72: 87-121.

23.Romaneckas, K., Romaneckien, R., .Arauskis, E., Pilipaviius, V. and Sakalauskas,
A. 2009.The effect of conservation primary and zero tillage on soil bulk density,
water content, sugar beet growth and weed infestation. Agron. Res. 7: 1. 73-86.

Yy



OS50 9 592y O patd

24.Rusu, T., Gus, P., Bogdan, I., Moraru, P., Pop, A., Clapa, D. and Pop, L. 2009.
Soil tillage conservation and its effect on erosion control, water management
and carbon sequestration. Geophys. Res. Abs. 11: 1481.

25.Shahooei, S. and Abdolmalaki, P. 1996. Study on the soil mulch effect on the
moisture and seed bed temperature fallow during in the east Washangton.
Translation of soil paper book. 4: 4. 114. (In Persian)

26.Stott, D.E. and Diack, M. 2004. Changes in surface soil physical, chemical and
biological properties under long-term management practices on a temperate
mollisol, P 1-3. In: Gregov N.J. (ed.), 13" International Soil Conservation
Organisation Conference-Brishane, USA.

27.Swan, R.J., Eash, N.S. and Jordahl, J.L. 1994. Long term tillage effects on soil
quality. Soil and Till. Res. 32: 313-324.

28.Unger, P.W. and McCalla, T.W. 1980. Conservation Tillage Systems. Adv.
Agron. 33: 1-58.

29.Wolkowski, R.P. 2007. Adjusting tillage practices in a corn/soybean rotation,
P 134-135. Proc. of the 2007 W.isconsin Fertilizer, Aglime and Pest
Management Conference. Wisconsin, USA.

Yy



i

Gangan University of Agrcusesl
Beinces and Naturs! Rascurces

J. of Water and Soil Conservation, Vol. 17(4), 2011
www.gau.ac.ir/journals

The effect of different tillage practices on some physical soil properties
in wheat-fallow rotation under subtropical rainfed farming condition

N. Haidarpour®, B. Vaezi* and *A. Ahmadikhah?

!Cereales Rainfed Research Institute, Gachsaran, Kohkilooyeh and Boyerahmad Province,
*Assistant Prof., Dept. of Plant Breeding and Biotechnology, Gorgan University of
Agricultural Sciences and Natural Resources
Received: 2009/12/23; Accepted: 2010/12/18

Abstract

Use of unsuitable tillage practices and undesirable tillage tools has resulted to soil
physical erosion and reduction in its fertility. In order to investigate the effect of
different tillage methods on soil physical properties in wheat-fallow rotation, a study
was conducted in a rainfed subtropical farm in Gachsaran in a factorial-based RCB
design with 4 replications and 5 treatments for 3 years. Treatments consisted of A
(Chisel plow +Disk harrow + Grain drill), B (Non moldboard plow +Disk harrow +
Grain drill), C (Power harrow + Grain drill), D (Sweep + Disk harrow + Grain drill),
E or control (Moldboard plow + Hand broadcasting seed and fertilizer + Sweep). The
results showed that the effects of depth, treatment and their interaction effects on soil
bulk density were significant at 0.01 level. Also, the effects of depth at two stages
and the effect of treatment and their interaction at flowering stage on soil moisture
were significant at 5% level. Although tillage methods E and D had the lowest effect
on soil bulk density (1.49 gr/cm™®), but the lowest soil compaction was observed in
the 0-10 cm layer by using chisel plow (1.37 gr/cm™). Study of treatment effect at
flowering stage on soil moisture showed that E and D treatments had the highest and
the lowest values, respectively. However, toward the end of cropping season and at
the ripening stage, maximum humidity was recorded (8.8%) for A treatment (Chisel
plow +Disk harrow + Grain drill) and minimum humidity (8.2%) was observed for E
treatment (Moldboard plow + Hand broadcasting seed and fertilizer + Sweep).
Considering these results, we can conclude that A method could maintain more
humidity in soil. Based on the results, tillage method A (Chisel Plow + Disk harrow)
compared to E method resulted in an increase in soil relative humidity in 0-40 cm
layer up to 7.3%. Therefore, it could be recommended for subtropical climate of Iran
and similar regions.
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