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Table 4- Analysis of variance (MS) effect of cultivar and fertilizer sources on root traits in
two dryland wheat cultivars

Ol et e @l azy0 5038 S 5 ryaze Jsb <l Glgiome
S.0.V. DF Fresh weight  Dry weight  Special lenght ~ Water content
).;Q. 2 0.83 0.007 20772.1 0.83
Replications
~ 1 14" 0.017™ 2333.2" 145"
Cultivar (C)
‘5‘355 @L;‘o *x *k ok ok
Fertilizer sources 7 23 0.014 13612 3.36
(FS)
Lo x 8 o % e
$o elie ot 7 0.23 0.001 610.3™ 0.23
CxFS
las
30 0.04 0.0004 471.6 0.04
Error
Ol oS o
P - 5.3 9.2 11.2 5.3
CV (%)

oy S g i Jlisl zolaw (o ls gae BT g jlo ixe GBS 0529 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 &=
Treatm"ents 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 e
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 (oluly sl oo St B 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)

S (5 o san sebas ady; o (slyime S Gulyly 5z Jsur poll il y O (glgone

ity Ol slgime oy (F Jsiz) 08 S )18 (055 aolie x o8, 1S ey g ool I3l 5T
oMo IS 08, ey, OF slsme o 365 s GMH25 kg/ha P o )l cos 5 (oo o3, 5
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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
ey 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 i Jleiml zolaw (o lo 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.
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5 ol =l Blyy 5o b case Gk nl 5l g sl (Ses Sl (e o390
ol Ol ol dlex Gl 0gdge Ol oS 3 e b5 2l 65 4 Caaglie Songe
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e Seglie i jolie Qi lidlel) I wsdioe 50 55 97 Wl 4 G,
G5 oley 5o ol ] Jlsl s cae jo Ol 0,533 gams e rals ddy, yo 1) Ol Jlad!
(Shahhosseini et al., 2012) oS o ol Sz
Slosine (5955 @l x o8y iSpeay 5 oole Sl T Lo Cdo cnl iy wxe o515
5 GM + 25 Kg/ha P 5 ,,l5 o g (b 08, 5l dds ) oz o515 cp 3Gt (VY Jgaz) 2o )5
g2 Spas pae) dall jled 4 Cad a5 Wb Jols (Dlw ol ST 08, 5l Aoy ez o515 0 S
@S & S plen (A Jgoaz) 20,5 ady; x> o515 50 (6003 BY Sl corge (5395 ae
iy owlisegosw 55k 4 e STy S 08, wadoe (LS Gragh onl 5l Jeol>
dogo puzasl g B 4 sy STy S8 (e o) 5 (M) 2> 0515 o) BYIT (133D
Manske et al., ) o,Sen 5 Suslo .a0ls oylis 095 5l (aiu, pze> o515 G0, B4/ ial380)
I 5550 2,5 45 ol o)Lt gl chioges sl 15,5800 8 L 1 paiS Galiseo al6,1 cla,dy (1995
Olies g 03l IRl pasS slaady; ab) o155 (Job ol (oalS laggey9n gloil odss b
ols Siulidl slosalice LB jsbas lagd; den 10 15,680 z,B 4y |) pasS sloai,, Sodll
P ey S 2 6355 @b 5 08, Shol SIS ubly s Jgar ol iadley JB
232 ey JBz i Gl 2le o8, Gragn ol 5o (Y Jpaz) it )l ime il
5 PSB+GM+25 Kg/ha P Loy wams o oyliss ool Slaglin Jsi 455 5bolen (8 Jsoz)
Wog o |y ate) JBa (nFeS 5 e wi SN (6955 e e Sras poe) S e
(F Jgo=)

Sy Solaa oS cl ools las ol )eSee it 5 2ln)sSes pllS p Slidies bl
Sl Sy el el aS el ol 6w e HlalS Sl 5 Ge )85 el 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 S Shegin; diysSes @) w0 9505 3155 (2005
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w3 oo Gl 1) 093 aty, Job s 5l 3,00 blis 5l Ol G g 395 5L 3,98 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 Slase @iy, Lix gl
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Jolge ,3b cou oSl eslisl a5 aid ool las Liagh cnl 5o 13wy oouiGgls
ODFOR Gl (2l o8, Gieghy nl )0 (A J9az) oS b gee 5055 mle g o8, Lo
Slowd 50 oSy auiliolS codled oy 5 jian (6065 alio jles )0 09 oSy elials codlad
Byan pas) JysS e o jlanSTy eslels clled o 565 3 PSB + GM + 25 kg/ha P
Gy Y Glidl coge oS jlewd 4 Cond aS 5 ebay (0 )T calin (6095 e g
(i G Llyd o )05ee @ (Ve Jgaz) wosS STy 0503U5lS w3l colled i
(e jolie 5 O Ga> ey 5 Glady; plas dnwgs 1,0 5 0adSy Sep |, S jawgy,
(Song, 2005) sas o ialS | gmmlonsT @l las  Cogis 1) biae olS el winm
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Table 9- Analysis of variance (MS) effect of cultivar and fertilizer sources on physiological
traits in two dryland wheat cultivars

Oy ke R FESS STy (236518 B
S.0.V. DF Glutathione peroxidases Catalases
S 2 0.098 14
Replications
~ 1 0.23" 24.2™
Cultivar (C)
L;A *k 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
O yaods g
S s - 17.9 3.08
CV (%)

do 0 S g i Jlisl zolaw (o ls gae BT g o sxe WS 0925 pae (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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5 PSB + GM + 25 kg/ha P Lo ;o 3B mupl cudled cp 5 i 55 6095 mlio Jlaws 4o
@lisT 4 10,05 oaalie (5355 gie e Bpan pae) J5uS jlosd ;0 VUL o351 codlad o S
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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 5l8 YB3
Tretménts Glutathione peroxidases Catalases
(mg protein/min) (mg protein/min)
w5
Cultivar
s ol 0.78 (+0.068)" 7.1 (£0.47)°
o 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 (+0.29)°
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)°

DS vy 7o Jlis! zlhw 0 LSD o395 oell Wil Syt B Gl e 0 S ol Sk

ICH K VR U Py S| e
Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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uT&‘swfnyomhbjﬁfcb)onaﬂs@mlal;oo);o).e‘)p_\o‘la.:‘).w)off
Sl Byl 5 eage wald o5 gl 1) Gg @5l 5) Pt edliul Ul 57 a oo

va



gty Sleogad g 151 j9500 6 9 Slhd 215 s (slas, S

5 BJsSsesSlo 55 Lol Jb slapzmst 0y5] Jostr 6yTslr o Lulpd jo yiiwgd
ol olad wlidss mbs (Sharma and Dubey, 2005) wsis oo slic slanad GamwlonSTy
slo s plle j0 GeawlonnSTy Gl el Ldoas sYBIS 03l el cepu iolpsl aS
L‘U‘ W w..n.‘ U’“‘"’ L ol.:f u.ajl.&o ) ‘)5:”5 ng—uJ 9> a‘m.\j LSC‘)) ULQL._? )Q&Loua
5 Jld ST slaaiss glgl o905 L mpl ool (Esfandiari et al., 2007) &5
(Jiang and Zhang, 2001) wS oSS olS sl 4 Jsbo slac oo 5 5l 6,55l

Olee a5 0l ools olzs (Chakraborty et al., 2013) o, Kan ¢ 5,55l Sls 5 50
aslsl b NN 0,8 ol A, Sye Gyhwgn, g sSL jeas o LQCAJ‘W“_;'LJT | PY:
ool 5l ol ol ol andlys doe udgsy (Sad i lald aall g olS o,
eyl colld spul c8l g Joho S aleje 4 0gy5 bl 5 S Jes Vb a0
loJsko 51 ;Y6 (Navabpour et al., 2004) ol 4l zals VB cled ce s o Sl
ot Sratdl WS o0 chilre bap] 955 g ool ol Giges STy e
Gk 5l oy Sy (5 hmg i, Gl iSL aS Cewl o sols yLas (Althabegoiti et al., 2008)
5 ol 1y Jld 5eeST glaaiss oles g 0,8 haw b (GlaenST 5T slayeiSl algs
6355tz oS s o el 5l 5 Calom Jlab (50S] SloaisT cul jgdm s 50 1, oS il oo
L oo gedils (Lgw 5 paid) HlalS jo 3YBI w5l cudled 21381 .(Young et al., 2013) ol
Khalafallah and Abo-Ghalia, 2008; ) coul suls floxe 56 o ys)55 ple jo 15,650 7,6
.(Porcel and Ruiz-Lozano, 2004
5t weShy 93 onl Jlie 5 5955 wlie w3, 51 il Bilas 055908 STy
£98) JyS Jlass 53 Do 03, 5 039 demSly it ) J5iz) w0, o e
W Jool= GM + 25 Kg/ha P 5,5 )5 s g >l o3, 51 o1 cn 530S 5 (6955 e b B o
590908 a5 e 50 sauo,s AMY ial38l g0 GM + 25 kg/ha Pl a0 coes &S
AV Jgo) s 5
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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 golil ez 590 Sy S 2 Jslre sl
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
Ol i g ) 4.8 17.8
CV (%)

oy S g i Jlisl zolaw (o ls gae BB g jlo sixe GBS 0529 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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Gl Lo 5 S3elS g5 slavel g lacpsty i wnnd S laJsSdsegm (00 w5l w2
Rasool et al., 2013; Ahmad et ) aas o 7, Jsbo Sy oS J3ls o Jled 50nS] sladiss
S byl h o as ol las o3 slas,liS 0 (Zhu et al., 2011) ol Sea 4 o5 -@l., 2013
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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 059000 denSTy

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)™

Dlaal,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 doys zh Jlis! mhaw ;0 LSD feesT Lululy wiil oo St B> )l fgiw ,0 00 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).

Jelse 58l o 5 Jslme slaaid o5 005 eaalie taghy onl o 1Sy Jakre lauss
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2 (Y Jgoz) b Sa,b ol 99 wb 4 a5 L (Subramanian and Charest, 1995)
e S S0l 5l g s O & (opea Sl Ygane s poiS slasiin] 51 sy a5 (3] dilaie
sheslinwl alplo wles Bibp Ol 1) pasS Lo &5 G 90> o 4 Vgome (Sib
s alaz 51 (Susslyssd Slio Gl Gob 5l sSae g5 5 Slied outsS Jo (slags 25
5 Jws 00,50 olS wdy Gl g o lulid o 2leS Sl melS cage Sy sl
zeils Lgws olS o 1) Jgloe sloasd o138l 55 (Porcel and Ruiz-Lozano, 2004) ol56/55,
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Table 13- Mean comparison of simple effect of cultivar and fertilizer sources on soluble
sugers in two dryland wheat cultivars

b Lo Jslome sloaid
Tretments soluble sugers (mg/gleaf dry weight)
w5
Cultivar
s ol 2.5 (£0.21)°
- 3.1 (x0.27)*
&35S @b
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 (20.16)"
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)*

DS a7z Jlis! zlhw 0 LSD o993 oell Wil oo Syt B Gl e a0 S ol Sl

ICH K VR U Py S e
Means in each column fallowed by similar letters are not significantly different at the %5 probability
level (LSD Test).
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