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S.0.V. DF Fresh weight  Dry weight  Special lenght ~ Water content
).;u. 2 0.83 0.007 20772.1 0.83
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~ 1 1.4 0.017™ 2333.2" 145"
Cultivar (C)
‘5‘355 EL;A *x *k ok ok
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5o e 7 0.23 0.001 610.3™ 0.23
CxFS
las
30 0.04 0.0004 471.6 0.04
Error
Ol oS o
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CV (%)

Woyd S g i Jlisl zolaw o lo gae BB g jlo sixe WS 0e2g pae (o 5 4y ik g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 6- Mean comparison of simple effects of cultivar and fertilizer sources on root
special length and root density in two dryland wheat cultivars

Lo Lo ey Job &=
Treatments Special density Density
(cm root/g root DW) (g root DW/cm® root volume)
)
Cultivar
Keras Sabalan 185.9 (+11.2)° 0.064 (+0.00081)"
Saji 199.8 (¥12.4)* 0.067 (+0.0010)*
@395 le
Fertilizer sources
Control 138.4 (x12.2)° 0.058 (+0.0011)*
50 kg/ha P 151.3 (¥12.3)° 0.064 (x0.0011)"
PSB 164.7 (¥17.6)° 0.066 (+0.0013)"
GM 164.3 (+14.6)° 0.063 (+0.0017)"
PSB + GM 165.7 (+9.1)° 0.067 (+0.0019)"
PSB + GM + 25 kg/ha P 285.8 (£20.4) 0.067 (+0.0034)*
PSB + 25 kg/ha P 251.9 (+20.48) 0.067 (+0.0025)*
GM + 25 kg/ha P 237.5 (+18.06) 0.067 (+0.0015)*

O aoye mu Jlisl maw j0 LSD g5l (ululy sl oo St By glils gt o 50 a5 Sla Sl

IRCH RV VR U PP K

Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test)
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Table 7- Analysis of variance (MS) effect of cultivar and fertilizer sources on root traits in
two dryland wheat cultivars

Sk e ERHEESS Pyars 2> > o515 &
S.0.V. DF Special density Mass density Density
(K *k *k *k
’.‘SJ_ 2 2.49 0.0000029 0.00016
Replications
~ 1 5.9 0.0000051" 0.00011"
Cultivar (C)
Lo o x N
Py 7 4.9 0.000011 0.00020
Fertilizer sources (FS)
LZ.A X 3 K *
s> @ e 7 3.5 0.00000081 0.00001™
CxFS
s
30 1.4 0.00000016 0.000018
Error
S - 9.2 5.2 6.5
CV (%)

Boy0 S g iy Jlaiml zolaw (o o gae BT g o sixe BB 0925 pae (o 5 Ay g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.

o


http://arpe.gonbad.ac.ir/article-1-313-fa.html

g ady) Oluogas 115 )95 & )8 9 Oliwd oS Jo (55 S ]

‘(1591 @ST) 1242] Am1qeqod oy, ) 1e JURIEIP A[JUBIGTUGIS J0T JE SIAI] JE[S AG PIMOJTE] TINNJ0I YIE UT SHEIJA]

TSN sv <€ of O o) Lo fn Fiee ey 0 ge T R e R v e NP A iy

«(£€000°0%) L'6 +(T0000°0F) LS000°0 d BY/3Y ST+ WO
pa(L1000°0%) T8 o(20000°0%) L#000°0 d ®/3Y ST + €Sd
s : : d
«(1£00007) £6 +(L0000°0F) £5000°0 ¥ 5 + 0 + 683 -
pqg(6£000°0F) 18 5(¥0000°0F) $+000°0 WO + 4Sd i
(12000°0%) 8 »(20000°0F) £+000°0 NO
(1000°0%) ¥'L +(20000°0%) +000°0 asd
(65000°0%) 9°L +(60000°0%) #0000 d By/3y 05
A(1000°0%) 8% 1(10000°0F) 120000 Jonuo)
w(12000°0%) L'L »(20000°0%) 1+000°0 d BU/8Y ST+ WO
xe(61000°0%) 9'8 4(T00000%) 870000 d ®/3Y ST + 9Sd
S o : : d
mq(15000°0%) £°8 »(50000°0%) 9$000°0 I SRR -~
»(C00000%) §°L ,(20000°0%) L£0000 WO + gSd e
»(60000°0F) 'L 5(1000°0) 2£000°0 no U i 3
»(80000°0%) #'L ,(20000'0%) ££000°0 gsd
o(£000°0%) T'L 5(£0000°0F) T€000°0 d ®/3% 0§
(10000%) T'v 10000°0F) 610000 Jonuo)
(pos maubqwsa 1[Sa1J 1001 3) (jos mau\ﬁwﬁa AJp 1001 5) O — —
Aysuap ssepy Aysuap [erads ol :
€158 <Y Gy P TP shes? «

<[ y- omemp g o Kot oo (69 oy @ 608 & ey (i o (59 gopd o)

[ 0T-20-920z o JrJe-pequobi-ad.e woiy papeojumod ]

SIEAN[ND JEAM PUE[AIp OM] UT S)IEX) JOOI UO SIDINOS JZI[IIAY x JEARJND JO JD3)J2 UONIEIAUT JO uosiredmod ueajy -§ AqeL

\v#


http://arpe.gonbad.ac.ir/article-1-313-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-10 ]

AY Ul 9 5l eyl 0,lend iy 093 | (LS (59092 395 (62,215 Cliiod & b

So 0 @l Ay g9 olS Al Slleasl lBlel) 5l (plie yolie Qi (Il 15 59800 )5
5 oS =l Blsy 5o b case Gk nl 5l g il (Ses Sl (e o390
ol Ol ol dlex Gl 0gdge Ol oS 3 e b5 2l 65 4 Cuaglie Sgnge
il oy oY 4 wilgice dS a0l ol gye 50 Ol (Sgyae Colae
slab g ady, adlie )3 ooglne gowy Gibg Sbml o ady) mhaw ggeme SljS
sl o5 e o py090il ddlate 4 Lol Gl g ady) WS585 (550 4 hed Sadi eallS
L oasio; e 0 55 Coglia b Ol g 00yl pald O o8> (gl s, 258 50 1,
o Seoglie @i jolie Qi lidlel) Gl e wsdioe 50 55 97 Wl 4 G,
o5 oley 5o ol ol Jll s cae j0 Ol 0,533 goms e rals ddg, po 1) Ol Jlad!
(Shahhosseini et al., 2012) oS o ol Sas
Slosine (5955 @l x o8y iSpeay 5 oole Sl T Lo o cnl iy exe o515
5 GM + 25 kg/ha P 5 ,,l5 o g (mlo 08, 5l ads ) oz o515 cp 3Gt (VY Jgaz) 2o )5
g2 Spas pae) dall jled 4 Cas a5 Wb Jol> (Dlew ol ST 08, 5l Aoy ez o515 0 S
@S & WS len (A Jgoz) 0,5 ady; x> o515 50 (6003 BV Sl w9 (5395 ge
iy owlsegosw Sk 4 s STy S 08, wado (LS Gragh cnl 5l Jeol>
dgo puzasl g B 4 sy STy S8 (e o) 5 (M) 2> 0515 o) BYIT (133D
Manske et al., ) o,5en 5 Sisle .a0ls ojlis 095 5l (aiu; pze> o515 (G0, 410 ial380)
5550 2,5 45 ol ()Lt gl chisges sl 15,5800 @, L 1 paiS Galiseo al6,1 sla,dy (1995
Olies g 03l (IRl pasS slaady; ab) o155 (Job ol (a5 laggeyen eloil odss b
ols Siulidl slosalice LB jsbas lagd; den ,0 15,680 z,B a4y |, pasS sloai,, Sodll
P ) S 2 6355 @b 5 08, Shol SIS ubly s Jgar ol iadley JB
s32 ey JBz i Gl 2le o8, Gragn ol 5o (Y Jpaz) it )l ime il
5 PSB+GM+25 Kg/ha P Loy s o oyliss ool Slaglin Jsi 455 5bolen (8 Jsoz)
Wog o |y ate) JBa (530S 5 (e cui e (6955 e e Sras poe) S e
(F Jgo=)

Sy Solaa a5 cl ool (las ol )eSee it 5 (2ln)sSes GlalS p Slidis b
SRl Sy el el aS el ol 6w e HlalS Sl 5 Ge )85 ol slaads ) i
Song, ) 5. (Sajedi and Rejali, 2011) wib o ol5 5500 slodio, Jsb b g ady, zlaw
s dnsgd Sl 0 g 4l Sgge SL Shegin; diysSee @) Al S0 9508 3155 (2005

Yy


http://arpe.gonbad.ac.ir/article-1-313-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-10 ]

gty Sleogad g1 15119500 2,6 9 Slhd 25 s (slas S

Shlas 5 0ad Cosl Gl olS (o phupw (23 yolie 5 Ol Qi g 5 lady,
&lpolS LS g Sas Lyl 0 a5 cal ] sasasylis amis pl b oo (el ygulagnS]
w3 oo Gl 1) 093 aty, Job s 5l 3,00 blis 5l Ol Gz g 395 5l 3,90 Cush, uels
ol g ada; Jsb AreS by 00,5 SeS a8 olS 4 dugo upesll B S9d oo bl
el s Lald o 1) olS Glp ot @l polie 5 of Qs Slage @iy, Lix gl
IRCIP

Joloe 13b cou oSty eslisl a5 wd ools las Limgh cnl 5o 13wy oguilgls
DFOR Gl (2l o8, Gieghy nl )0 (A J9az) oS Jbgee 9055 mle g o8, Lo
Slowd 50 oSy auiliolS codled oy 5 jian (6065 alio jles )0 09 oSy elials codlad
Byan pag) JysS e ;o jlansSTy eslels clled o 565 3 PSB + GM + 25 kg/ha P
Gy Y Ll coge S jlewd 4 Cond aS 5 ebay (50 )T calin (5095 e ged
(i 5 Laled o )55ee @l (Ve Jgaz) w0sS Ty 050365l w3l colled i
(@l polie 5 Ol i 25 5 sty e dawgi F1 50 5 oy dege |, S i,
(Song, 2005) sas o ialS | gumlonsT &l las § Cogis 1) biae olS el wiumw

20 P35 08, 59 (Seiglen 8 Slao 6355 @b 5 88, Sl (Slaye (20lie) iyl 425 -0 Jgur
Table 9- Analysis of variance (MS) effect of cultivar and fertilizer sources on physiological
traits in two dryland wheat cultivars

Oy ke R FESS $loeSThy s3bslS B
S.0.V. DF Glutathione peroxidases Catalases
S 2 0.098 14
Replications
~ 1 0.23" 24.2™
Cultivar (C)
L;A Kk Kk
s 7 0.76 27.02
Fertilizer sources (FS)
5955 adhe xS, 7 0.029™ 2.3™
CxFS ' '
s
30 0.023 3.2
Error
Ol yaodd g o
S s - 17.9 3.08
CV (%)

Bo 0 S g iy il zolaw (o ls gae BT g o sxe WS 0929 pae ol 5 Ay sk g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 10- Mean comparison of simple effects of cultivar and fertilizer sources on
physiological triats in two dryland wheat cultivars

o o5 ST (956 5lS SYBLS o3
Tretménts Glutathione peroxidases Catalases
(mg protein/min) (mg protein/min)
w5
Cultivar
s ol 0.78 (+0.068)" 7.1 (£0.47)°
- 0.92 (+0.083)* 8.5 (x0.57)°
$355 @l
Fertilizer siurces
Control 0.46 (+0.039)° 4.2 (+0.33)"
50 kg/ha P 0.55 (+0.025) 6.2 (+0.49)"
PSB 0.65 (£0.02)° 7.5 (20.29)°
GM 0.68 (x0.052)° 7.6 (20.67)°
PSB+GM 0.7 (+0.021)° 7.5 (+0.45)°
PSB+GM+25 kg/ha P 1.4 (£0.099)* 11.1 (+0.87)*
PSB+25 kg/ha P 1.09 (+0.086)" 9.8 (+0.44)®
GM+25 kg/ha P 1.2 (£0.14)° 8.6 (+1.6)°

S doys mh Jlis! mhaw ;0 LSD feesT Lululy wiil oo St B> )l fgiw ,0 50 a5 Sla Sl
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Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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Table 11- Analysis of variance (MS) effect of cultivar and fertilizer sources on
physiological traits in two dryland wheat cultivars

S @il ez G590 Sy S Jslre slaaid
S.0.V. DF Hydrogen peroxide Soluble sugers
RS » 0.044 2.6
Replications
o5, . 1.7 4.06
Cultivar (C) n N
8995 alo 12.09 9.8
Fertilizer sources (FS)
6995 ailie x o3, 7 0.38 0.29™
CxFS
Uas 0.00095 0.26
30
Error
Sl i g ) 4.8 17.8
CV (%)

doyd S g i Jliksl zolaw (o ls gae BB g jlo sixe WS 0g2g pae (o 5 4y ik g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 12- Mean comparison of interaction effect of cultivar x fertilizer sources on
hydrogen peroxide in two dryland wheat cultivars

o) $o55 &l 059090 dSTy
Cultivar Fertilizer siurces Hydrogen peroxide (mMol/g leaf fresh weigh)

Control 5.8 (+0.20)*

50 kg/ha P 2.5 (x0.066)°

PSB 2.2 (+0.066)™

Dlawal,S GM 2.3 (+0.066)°

Keras Sabalan PSB + GM 2.1 (+0.066)°

PSB + GM + 25 kg/ha P 0.87 (+0.07)"

PSB + 25 kg/ha P 0.89 (x0.12)"

GM + 25 kg/ha P 0.89 (+0.04)"

Control 4.2 (+0.088)"

50 kg/ha P 2.3 (+0.11)*

PSB 2.1 (+0.14)%"

=l GM 2.06 (+0.13)"

Saji PSB + GM 1.9 (x0.066)°

PSB + GM + 25 kg/ha P 0.66 (+0.088)'

PSB + 25 kg/ha P 0.69 (+0.086)'

GM + 25 kg/ha P 0.65 (+0.073)'

S do s mh Jlis! mhaw ;0 LSD feesT Lululy wiil oo St B> s fgiw ,0 0 a5 Sla Sl
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Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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2 (Y Jgoz) b Sa,b ol o9 wb 4 a5 L (Subramanian and Charest, 1995)
e S S0l 5l g s O & (open Sl Ygane s poiS slasiin] 51wy a5 (3] dilaie
sheslinul alplo wles Bibp Ol 1) pasS Lo &5 G 90> o 4 Vgome (Sib
s alaz 51 (Susslyssd Slio Gl ok 5l 1 sSae g5 5 Slied 0utsS J> (slags 25
5 Jwsr 00,50 olS wdy Gl g o lulid o 2leS Sl melS cage Sy sl
il Lgws olS o 1) Jsloe sloasd o138l 5.5 (Porcel and Ruiz-Lozano, 2004) ol56/55,

38 G5 15500 6 b o

w2 P 08 93 Jolows (slaaid » (6355 @lie g 08 ool Jl S0lio anslio VY Jgor
Table 13- Mean comparison of simple effect of cultivar and fertilizer sources on soluble
sugers in two dryland wheat cultivars

b Lo Jslone slonid
Tretments soluble sugers (mg/gleaf dry weight)
w5
Cultivar
s ol 2.5 (£0.21)°
- 3.1 (x0.27)*
&35S gl
Fertilizer siurces
Control 1.2 (+0.21)°
50 kg/ha P 1.8 (+0.19)°
PSB 2.05 (+0.095)"
GM 2.2 (+0.25)°
PSB+GM 2.3 (£0.16)"
PSB+GM+25 kg/ha P 4.5 (x0.42)
PSB+25 kg/ha P 4.2 (+0.33)*
GM+25 kg/ha P 4.3 (+0.41)*

S do s zh Jlis! mhaw ;0 LSD feesT Lululy wiil oo St B> )l fgiw ,0 0 a5 Sla Sl

ICH KV VR U Py e

Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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