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Effects of Uniconazole, Mycorhyza and Psedumonas on Activity of
Some Antioxidant Enzymes and Compatible Osmolites of Wheat
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Abstract

In order to study the effect of uniconazole and biofertilizers on the activity of some
antioxidant enzymes and compatible osmolytes of wheat (Triticum aestivum L var
Zagros.) in soil salinity conditions, a factorial experiment was conducted based on
randomized complete block design with three replications in a research greenhouse of
the Faculty of Agriculture and Natural Resources of Mohaghegh Ardebili University in
2018. Treatments were included soil salinity in four levels (no application of salinity as
control and application of 40, 80 and 120 mM soil salinity), by NaCl and application of
uniconazole, mycorrhiza fungi (Glomus intraradicese) and pseudomonas putida strain
186, in seven levels. Means comparison showed that both application of mycorrhiza
with uniconazole and pseudomonas under 120 mM salinity increased soluble sugars and
proline contents, antioxidant enzymes activity such as catalase, peroxidase polyphenol
oxidase (93.98, 47.33, 63.88, 75.67, 69.35% respectively) in comparison with no
application of biofertilizers under without salinity. Also, both application of mycorrhiza
with uniconazole and pseudomonas under without salinity increased leaf protein, plant
height and grain yield (72.36, 41.85 and 108.84% respectively) and decreased
electrolyte leakage (39.02%) in comparison with the application of biofertilizers under
at the highest soil salinity level. It seems that the mentioned bio-fertilizers and
uniconazole application can increase grain yield of wheat due to improve biochemical
and physiological traits of wheat under soil salinity condition.

Keywords: Catalase, Mycorrhiza, Proline, Pseudomonas, Soluble sugars

* Corresponding Author: raouf_ssharifi@yahoo.com

Copyright©2017, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and share it
with others as long as they credit it, but they cannot change it in any way or use it commercially.

DOI. 10.22108/ijpb.2020.118656.1169




Vo F-AY dein (V4] _):iLL gr.',;.L K J.é:_- S)L;..:t crhb)'\_’.\ JLA gb‘ﬁ' kskl:f wl..:;gm_)
VWA /)5 i 3L 55 b
VAL ATV D3dons gy 2 5

WAL ANl ey b

Syl g olis0935w S 5SL 9 3395w 796 (J93b9Se W
G Ll 13 T HE 3l W gl 9 @lMlGGT 5&@}57
<S>

' Sles g el M i O, ¢ BT aabls
Ol el e oyl Gimes o8&l ¢ ads e 5 55098 818l (L ol 5 el 058"

ol

5 SMeSI BT sl 5T 5 Sl o (i sl S5 U3 SS 5 AU (s ) sateny
Ll B s L)L hlesT S Ls (6 58 Lol 2 5o S5 3 4(44? S5l o sa
&@o@l;ﬁcujébﬁﬁz.&;ﬁb i SIS 53 oSG aw s ol ol glacS L
5ls Ol gea 658 Jlslpae) phaw Jlgr 53 ST (6558 Jold Jol g i |2 AYAY JLu 55 s
B Wl S ;ﬂ)tf;ﬁ.\_.q.u,,tfai_‘,;p(gfuﬁ,‘y}_,w Ao g A Fr lace,ss Jlasl
cla_.ﬂ C—2a > Psedumonas putida strain 186 .. ss 5 4w (s S'L 5 Glomus intraradicese }_Jﬁ_.;
Ve ot dal 353 elisasa s 5 3365850 b 52asSm ol 5 3,1l sl 0L la pS0Le duslie . is g
OS]y e SIS ST (glp g 5T b 5 Jsdomn U8 (s 5 (lsmmn Sl 531 5Y 5o e
3 )l pdes o S (A 53 /XD 5 VO/PY SV CFVFY AF/AN 5 ) SIS | s by 5 YU
03 lipesssm s Js 0SS b 50 sSn o5 3 218 omen 63,53 0 (5553 laslpide )3 S sla3 S
VY/¥E s 5an) sl ;&,uﬁ&w,t‘gﬁ&;,ﬁélwﬂlplw;;),: Jaslods Ll
las S 5 LS Ll b an o (oo )3 ¥4/0 ) S g S s 2S5 (g ys ) NAF 5 FV/AD
W5 o JSU ST s 5 (g3 513587 308 oy o a5 s ST (6595 Sl o 0 5V s (e
IS )5 Ll 53 6058558 5 oland s Glatiio 3 5 danlse |y e B > Slos
A

529555 VB gos S ¢ lises o e 3 1 1SS (SO

CFONOBNYY ¥l 6,lei draouf_ssharifi@yaho0.com (oo s Sl oy Sl 1 5 e 505,55 °

Copyright©2017, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and share it
with others as long as they credit it, but they cannot change it in any way or use it commercially.






WS Sk oy 5 Jar Sobed cpales Jl 0l ol (ALE alibions 5

AA

(Amerian ceul ol s o 9 Jgdoes sladis Sl
53 3l ol i and Esna-Ashari, 2017)
Cxiles ¢S o V'"J"J 3 Sds e dle (J e
s 05,8 55l 0T sl W5
S s Lie Syl Sl Cblis 35S Jlad
(Amerian and Esna-Ashari, <.l .5y,
ARRRY)
05,5 ey Bl (5 iy slacs ST
A5 L aS dies ST Ol 325 51 slo s
L2050 92 Jl e 5 )05 pol—se
5 o S 5l 03 54 Ay SIS U o5
O sl 50 818" 5 (Azadi et al., 2013) .S s
OLalS LS 5 i) 5158 o caly 5 Lo
= po35es (Naseri et al., 2017a) 55
OT 534S ol w3 slas S 51,05 S
b i Ay 6 Sy 2,6 Lol di
Ly g tne g SoA S s Sl 5 S e
Sl ol e ie (Naseri et al.,, 2017b)
oLE Jsos 8 1) o o) Sn (s
s Kapoor (Zafari et al., 2016) s 3% o O jue
Slagz,l dles S 5,155 (Y43 ol LK
Gl il 3l o amalis p gl b ) S
5 GUSAIN .55 o Ol jme OLALE Jy s
3 esliwl Wl als L bl (Y410) ol )L
Slsoen il 3l o A S e slags ST,
SLB (Y ) 0LSes sMa sy i o s —
Cdlad il s slas ST Wil ils
S 53 Lo S-S I ST o 5T
«(Y+1%) ol,L_Ses s Kheirizadeh  Arough
2 WS 5 53 elisass s s 5y s5n A5 o

4o

(L )3 ey IS 515 alie) 6555
Ly 5 Ly 68 s gdoen folse o Fge 3 (S
5ot bl iy 5 —el); 0lals
(Munns and Tester, cul Olgs S i das
Sleamiles Jols OLalE o )55 ,UT Y0 A)
F 5 S g LS )5 5 A
L5 5 S el RS (S e (LS5
(Reactive Oxygen 3.1 Jlsd slaas S
05 3L 5 (Arzani, 2008) =l Species, ROS)
ey 2aLS o e S 53 kL
Llis pr sam J1 535000 1 J gl (6 5ol
¢Chen et al., 2007) s,l5 o 5T o ks 5
Al 0581 b (glaas S AS 5 L popen
5 (H205) 055 ydn ST, (02) duST
e A e 0 (OH) oS 5508 a5
Rl s b DNA 55—« J—35 I
Sl 5 35 or e SLad S sas Sl
s Shos sy 5 AL 5Lwslst sm
(Sairam and Tyagi, das e i3 Loy
Ly oslize sla,Kal,y Caliss OLalS Y+ ¥)
U 03 ot S S s b adilae o
I o (5L dlab 231 45 Le S 5,5 -
25T SBOMST (BT (6ol Dlokes (5 s
OIS, GYB GU sas 534S 5y g ala 5
I {NV——CY Y Y NP W g PR P L g
5 D ST i w51 8 a0 ST
(Agarwal and Pandy, 2004) 45U 48

33 0LalE plad o slagaly 51 s (S



A4 ...Cﬁ)\f;uéuq,w|,_;\.xt,stdﬁ‘_;uﬁﬂ?ﬂqwﬁwbyﬁﬂd,ﬁ,ﬁ),ﬁfG,GLJDU}@,{,;E

S glac S pa il 5 s SIS ST

bﬁdb‘Jﬂgb—&)ﬂ‘b‘.\f})J€g

by w9y 9 lg0
Dbl B s ST b T
S8 5 518G a5 sl ST glacS oL
oKils ab e s s5osleS Sl nags,
ol 93 s YAV Jl s sl i
S 6y ah Jald odi gy ol ge ¢ aslajT
L el Olgeas )50 dlaslpds) o Hlear
Sy s dlasl 5 o p o 0 WVY (55 5
Jslas e jan S 3 ¥ ge Juo VY0 5AL (F
S 31 (o mins 3 oo YN/ 48 5 VIV F/FA
las S 5,8 Joldipss oo 5 by JS7
oS gol8) U3 5SS g 5 (e
705550 3208 (elisasape s )5 W Jsib S s
WJo3U s 0 L ) sSKee 2,0 ¢ elisass
(rolisasdsm 5530555 L osSe s S
,@_ﬁjdl_n;;ﬁ,lfﬁ_clﬁ.ul_;
Glomus 7 6 3l gy 2 o2l 53 23 (Joib S s
9 s (sl 51 b s e a ST intraradicese
oslial 035 05 53T (slaaiyy 5l ol (claaals
g Olys5 Olysldlns 5 &S 10 5l 2B oyl s
do g ol e Baslind 55 liie A
S p o p 3 S Y0 plpeddsl oS 0
Psedumonas (s =S'L 1 jdo el ) slatess 5 5
0T p 5 248 4 eslisl putida strain 186
o 3 Jlsd 5ol ST sue VY (gl
S g Ol OT 5 ST 3 5l ST,

G s 3 5SS b bl 5
&S s &S ea —— «(Y+1V) Khanzadeh
53435513 a8 55 ol s T 5 pelisn 53
Lo FT el 58l o (55 50 Ll
oJ e 4B 0y Sl (SIS (ST
wils 5, Shee 5 45 g1 8y 55 1 o3
Al
ERE U PYREC g a5 P S P H S
SalS 568 L s b g b A
oLl oLE 4 (Kamoutsis et al., 1999) .is
S o g 1y SR Lyl b s
e slaas & > ((Fernandez et al., 2006)
BB
I o 3T s o 3T sl ST (5T
slows (sladis &8y Usloms Sl 555 sz
3 Jb s S dle (3 Ll I3
OLaLS s J55LsSS s 325l e LUT S
Seyed .(Fletcher and Arnold, 1986) .|

< N|PLINgSV) U

3 LS Cwlar_als ,L_gbl (Y+\A) Sharifi
Lol s 5o elisesase 5 5o 5Sn U SS
e 4l 0l Glaadl e s b sk, A
S oS s Shee gl 5 5 Shee Sl
215 d53L S S 5 Ko 0l Sas,
Wles S 55155 6558 5 1 el 5 ot
(Datta et al, 1997; May et al., 2007)
5 ) Sl S 3 lS Cal aar 5L
Lyl i 53 ot s Shee 3 g 55 J55L55 5
23 eddplanil S gdome (Lo ) 2 5 SO0 AT
R 03 e Jelse ol ol S en 1 A
o T el 1 LT 36 b5l e ol



WS Sk oy 5 Jar Sobe o jles Jlu el A i

4> ¢ (Hagh-bahari and Seyed Sharifi, 2014)
Sy i j0) (g Al by 90 lad> e o
(LT OT ol an 5 ¥ i 0 5 i

bG35 sla Sy ds 6Ll 0luE s

Llod i oé‘)}T \ d}v\_" B od—doslazal ¢SLs

by do 4 el Dl g (Sl 6l oo
)‘ éia‘d.ﬁ LS‘J—’ 6)&&—@)\.«\_&6 Db ealaul
Salt calc )\J.J\ﬂfl_adf\_a-)b 6)‘5_3 C}L«:
e plilo)luas do s 5 SLs S S
dmlone QIS &S5 0 ST a1 p5Y s

S oland 5556 oo 3 5-) dst

3" : 2
Lodoos \ 3
303 0% 5 3 o 43 ;2
3 = 2 P 3 2
womoow 20> 2 Sy g ) )3
x X X ] £ 3 3 « o 4
% % % 3 3 2 3 2 E 3
\ \ ~
% ¢ !
Yod Yv/¥ VY /¥ [VA'A YA/ Y \4 Sl \/A fv V/A Ol

Sl S 0 Lo 5 035 ol Sddas 57 5 o sllas
23 yd s e O sl (sl g y9liS
s S iS e Sl FY s 4 slol S
L lasbdS Loyl 5 55 Lol I8 ol i
ijadj_b):\)fgﬁl_u;_?):\" LYy glas
slace¥ 5l (S ) Celw V017 Sl iy,
i gl L (g (ligr 5 S mans
i Lol Ol 3Gy ¢S5 08 03 505l
sBeck (alg iy Aol 5l o e oIS
at_f;,_@.;vﬁd*a:;\,(mr) OlHLSaa
3o olS 5 Shas 5 535S 5 ls, 5 5
e Tlmsay 3o 03 S0 b 5 (fesf G2 S
ol cadaly ol ol o dh sl Ve o
Loy 00 ol b S s e o1, sue
s il Loy s VO B O o STy 5 ga el
Vs Sy Bl Ao )3 Ve BV0 oy Sy e

MIJJ}:)L_W;‘HL&\;M):\H)\M

a>u;_.~|6>,_<@4@a;\.u) 5593 Jsb o

Cosolgr U aw a5l b dd osls 15 ollS
s oliayly ezl glacS oy (g LT
D-U‘J;J.: Q‘KQ)))Q)&&)TJJ @\Jlfﬂ)
e 53 I35 S L (i plome i 5
(BBCH _ulis JI¥Y 5%+ S alul ) (55,4l
LT s (Seyed Sharifi, 2018) s ol
Lyl o 4 dy gilm slag, LT 5 il Sl wy
Qﬁ\ﬁ.,\;.x_;rt_,,;lﬁl,;a\_f;t_g,&u,m
‘.Jjﬁuma;m‘w,furs,%.uf;\w,ﬁ
3 3 ddome o B L o 5 (S 40 Jamie
Odbarlge g adlae BBl Lyl b e Sl g Sl
rﬁ)gg&.&é)fﬁd‘ﬂ\.{@)@Lﬂb’Qb)J
L._.."Lf)b Q\)))L&.{j"_&f a)@\&@jwm
Jsbueas (Seyed Sharifi, 2018) c—ulo,lg

S 15D g ie 03 S VP 0SS A Oy



41 ...Cﬁ)\f;uéuq,w|,_;\.xt,stdﬁ‘_;uﬁﬂ?ﬂqwﬁwbyﬁﬂd,ﬁ,ﬁ),ﬁfG,GLJDU}@,{,;E

s o ¢ ) GRS ol 5105 Sl
(s o S oy hio ¢ pls 9l t 1 (6 5 e
iy lisass gl 55 Son ol 5 B3lizal 55 (1+9)
o la elie slzal w5, 151 60 JSK8) e s
WUiles S Cas a5 (V44Y) 0L 5 Beck 57
A5 A5 sl oL g5 ol 250 00 p shne
2 O35 S s Ll s ol ol S S S
QMJMQ‘OMW@‘%NCJJ
J}lz-.a L;\A.L’é 9 &:j)_}.; GCJL,\:Mf‘GZJT 6L“¢ijT
AT s 4 ol S S g ol 2

GYEE) Sloumad (T Slay 3T cdlad
Bl it = (Gl S 9 sy
ch)}_.be_:{‘ Aol olis u...ﬁl_.:“)b 4—,{;’5 J)u\_>
33 0l A o0 5 JaSUsSE s 5 s slaasS
5 M8y T b 5 a0 0
Sl 5lsline Y Jlaisl e 5SSl 5
() Jsu)

Clab o i 3l Ot L S5 ks s o
O i3 D /FPY S AY/TFA YO (5 s )
30l 55 (adds 1 055 0 85 Sn 53 2l
23 rlisnss s 5 938G 0 L ) sSon ol o
ol Sl o maS g oS Y e e VY (6,58
Y4/ANF 5 OF/FD N F/M 5 a) Lag 5T
23 (48> 1o s 05 5 S 53 e Sl s
JL«&‘C-.L_G Laulj_& B LS:'“"-’-) LSLAJ; DJ{)KC-LG

Y Jsd>) ‘\iTLs" Cwd 4y (G 9

i Sslas Ao y3) Lacd s SUl i Ao
5 1 5 seb 03 3 o &5 5 (ke sl
DL o s ober 2 Gles J—ol 3 0
A daloe Y kel bl 5 (65l A g
:(Farooq and Azam, 2006)
(ECL/EC)x )+« Y ik,

ECz 5 Jsbw 1 adgl C i ECy cabaly ol 5o
Ll G Clis

GBI slag 5T Cdlab (5,8 o510 5 platesy
P30T & S5 MemS TSy 5 1S
; (Babaaei et al., 20)Y) pdsglaaSs L
ssbea (Y40 )) 0, 5 Sudhakar s,
Norm S = IS 550 S o5l 5 ) S
Jsdoee slad s Ol 5w «(VAV#) Bradford 55,
5 (1409) 1, Ken 5 DUDIOS bs, Sl por 5 &5
sBates iy, il e — &S s s s Ol
S, S o0 5 ghteds i eslizal (1AVY) 1Kes
Sy OLaj 53 6 5SS s Shas 5 4 gl
25wl 5 SIS albe 5ty sl
Olgeds Jol glaosls ks 5 bls  0lulE
Y -SVENE P = NP IV I 35
SAS (sLallp i 51 la s sas wny 5 Laesls & ot
LSD 05037 L s 5Kk &g i 5 050zl Excel

Al (=l;>g\ Loy 0 Jlea| da.a 3

Son g s
bﬁ)&)wl{;ﬂj.{}_ﬁck)}&:ﬂ) L;‘“‘i) L;Ub.:;

L—}W&A)J(uﬂbﬂ_}.}ﬁwbﬁ)}_g:ﬁ(i‘}_:



WS Sk oy 5 Jar Sobed cpales Jl 0l ol (ALE alibions 5

ax

110 LSD=0.54
105 1
Y
iﬁ 100 4
§ 95
90 -
J"‘)'y \.v‘eg \;\‘3? A .3}? .a’? .\9’? .&)? .b’? .&3 =
;’b ?> ) b 3}‘\ 3}«‘ 3;'\ 3""‘ 3}"" 3}\" -\‘k \*« 3}'\“\
p ) p ‘ ’ ’ ’ ‘ ’ ’ ’
P A AU O U VL R
7in 7‘3) 713 j )6‘) ﬁfja 363 }[73 365 \()‘j) \63‘) }éﬁ
5 5 el 53" R a3 5 ¥ £ ';i} ‘)jj o ¥
_‘},‘3 'i‘) "Iﬁ 7‘)’ gr) ')‘f 7{ %_) 7{ ')‘IP ‘ 7{
& e A A 57 = st
4 57 9 e
0 ’ ; ;
1 7 7 ¥

Sogh S gl )3 fm s (S35S 5 )8 AUeod fjon o o Kile Ayl ) S

cd}l’u.A.'.E‘_}:bﬂ.‘_;\}bu‘@\w|éT6hﬁjT¢,‘wﬁd”‘U}§:}}13d‘mﬁjdh>}§ﬁ‘uwﬂw|)4{ﬁ—\ Jad

. rd - ‘. é P
dfl:‘-‘_;)}.ﬁ.kilj.zjs(u\5>)§l‘.o)mﬁtl.m)|‘rg-ﬁdfﬁ&;ejf;wﬁ

Sla o ks )
JQ..& o Lo
> Lo _ o el
<y gl J sl A3 s ST s ST, Ve ©3l5T ¢
© 5SS S
AALSCIRY 77X YN | LRV L VA A8 SadRR VY4 aae 20 n QUASETT SVIFNT A SSS
YAYVEE VRS VAAPATT YAVeARTE OF/F0TE VYNt NRYYYETE YEE/AN YT v (S) e
3 ) s sS
VRRYSASBRY 70 1'% SR TAACR 4 70 £} S V08 ¢ YA VOF/Fa e /940" §
(B) U3t
RRRS Sond A JYYAATE O v/0F? A¥4Ee L0 AN 4 JEVA* A SxB
YR AF ) ¥/00F /+OA Yuua! O/*VA /Y08 of 1S
Yas aax Y/¥Y \g) /£ (M axd */YY \lai - IR B

Slasls bl (Y V) o) Saa 5 Giri clewly -
Olijoe ol8 b s o e g5 5800 (slagz 18
5V 5 51aS |, SLE wile Sl T

LS J3 i a5 s o ol

Aoy ) 50 Ju»lclw):)l:\;”},ut”xb o jds w9 % NS
S o g 5T b 231 2o
Loz S cnl pl 5 ST 5,18 J35n (o on |
S (5 sbar sl T 51 05 Soslial b 4w lis 5
ol 83lial )3 (V18) (s jab pl 3o (o 2
5380V IS8 T st oliga g e b 5 8Seeo



qy ...Cﬁ)\f;uéuq,w|,_;\.xt,stdﬁ‘_;uﬁﬂ?ﬂqwﬁwbyﬁﬂd,ﬁ,ﬁ),ﬁfG,GLJDU}@,{,;E

bt s Wiles S 5518 dals e 1 i
Sl Ll o e (Y4)V) Khanzadeh |,
3 ST YU SlnsT| 5T Lgl_aﬁj'ﬁ
3 ¥ el VO (o) Lol o 5o (GlnSTl 3
S H#f 9 pacds s 5T 5 polisa s e 3 )8
el 03 S 515 dals o
ol o b 9 gy (Slgime
(o S B bl g o J g
33 0l S o0 5 J93UsSS s 5 s slasS
5403 ) Jlal b 3 s (6lsoen p Jule
S13lins o 530 ozl o 53 I gloms slas
Sl gme 313 0L b Ko ds lae () Jgukr) o
e e VYo (658 55 Jgloes gladd 5 5
5 JsssS L psSn pl 3 LS
) e o3 BY/Y 8F (5 5y wligo s s
Jloslpde Loyl 5 55 s s Slas S 5,5 pke
oo A (Y Jyda) Sl il 8l (g, 48
Jodome (Sladd 5 (s (glsome 15311 (Ao
CosSee) w3 Glas S ST ESS 5 LS s
(relisosapmls 5058 ol 5 5258 5 lisn s s
) Gl ST ol 5103 SSeslizal b awslis s
15 5 S5 3 )8 Sge e jon 3l 5L
sl LT 51 0s SSostiwl U acwlia 53 Las S
23 (V18) s e ol e o i S () sbas
AT s g elipa g3 e 525 S0 pl 5 Bolind
sBeck a8 sla pwlie sl wlay 5 (1 JSC2)
3 g h p e (dles ST a5 (144Y) 0,80
a5 s 5 555 sl 28 g5
S p 9 n 005 55 L 5 Sl (goles

> (Mathur and Vyas, 1996) &, % .
0555 U 3 eslizal Lles S 0Ly 01 K s,
WS by e jole Ol Il Cles
b 3T Cdlad ol Lo 5T 5y oL
s oSS g s e il | gluSTl 2T
(Ageeb ST G dsl, S sl
—— 5 Akladious and Mohamed, 2018)
03 Sy g IS glid 5 35 IS slad ST 50 2t
L olS 5 6,8 s 15 052048 O sl
S o Sl 25 5 AU GlacanT il s
.(Noctor and Foyer, 1998)
(Y JSKi 5 ¥ Jodm) Lis (2 Oljee gy 5
Cdled 48 (ghlas OLS 5 Olan Ha sl DL
(s Ol e Bl 31 SIS ST gl 5T
Ol)LSes 5 Shaukat .ol 4zl ol S Lis
S ooy s Ly el 51y 53 (Y00 $)
G pk s T 5 lisess s Sl S
g e b L S e S
Al (ST e (g (glaod S
e P T Cl g 55 5 o Gl
3515 0lE way wily e SlanST 5 5bLis A5
bdeu,:@us.x_;mﬁl}_élu:;_r.hﬂj_&
2 e (Y19) 01, Sea 5 Kheirizadeh Arough
3208 L ST 5T Lo 5T C b oS
S5 e 33 A8 5 53 iz sd g s 1) S
sTorabi .Lles S 5,18 b oo Sl 3l 558
Sl il sl (Y+ Vo) Farzami - Sepehr
23 38T b s 5 VB Gl sl 5T
Ly oY e hon Yor (6555 2 ma 53 s oLS
A3 YA 5 YV VO O 5an 5S35 08



WS Sk oy 5 Jar Sobe o jles Jlu el A i

af

35 er ol Jhoeals (SladkS & i 5 (6 5 528
s Kapoor .(Ghorbanli and Niakan, 2005)
Slag b dsiles S 5,158 (Y 1¥) of,LSes
S 555 o s gy b 155 580
Sl A Jds 5 e 0L e DS J sloms
o glomn (Sladd (gl s 2l 31 )3 oz )6 ol 5T
03 A 5 0SS SO s 58 SR 1)
o) Ol a8l el o5y S OLalS
It L Al 5 o (S st 02 9 L0 50 58
Tl B 5 baas 5, OASL 53 e S0 s
5 5 Lo B 1 o 8 NS
22O S e Gl (o
(Nemat-Alla et al., 2008) s, 5 sLals
55 (Y+19) 0l,LSea s Kheirizadeh  Arough
(o il i 5o s Glan S5 )8
WS 5 &8y s 43 5 s sl L3
Lles S 5,181,
S dodr mliin & 2 o9 n wed
9 sy Slan S Sl asls Ol il i
Jolo 53 ol ES s 2 5 6558 AT 5308
Vel o 53 0 &8 055 o ys
La Kb i lin () Jadar) Sl lsline sy
VPIAV) oor oy &8 s 55 g o ity 313 0L
5 daLsSn b s sSes (T}? 5208 53 (A
S 3 Gosh dlasleds Ll b 55 ulisess g
e 583553 ) pe s (Ao ,s AFYY) 0T
LT oo s 4 ST ()55l mhaw o YL 3 5
039305 J=¥s 51 (S8 s o0 i a0 (Y )
L 52058 pl55 2,008 52 5 5 55 5 (o) gome

o=l s ep g OLS 055 e 5l elipe s e

305 ORI e 05, Al 6 olis
R 5 bl 5T K3 W5 6l p5Y 059 5
OLLSer sEhsani .oy s o Loy, i o
3l (i dal iy Wl als HLgbl (Y40 9)
s GBI s e BT S
il o eSS T Ol e 215581 5 0T
S35 by Al o T (St
Ll dsloee a3 I 5 L g 5 A5 ¢ 5
Sl 8 ¢y A (S o 51 S 15 85,
A5 Ol s Sk 5 G131 L5
Wi s e 5 Al o Rl DL
(Alikhani and Mahmudi zarandi, ;% .
(Sl 5 S5Ue Ayl caiaj ol 53 .70 1)
Olaa ys das o 0L J o gladd 5 oy
035 S g Sl gomn S ol DS 5
ol 23l 21530 55 Jgloes sladS yslie (ol
LY Jou>)
sl S mas ol o vy o 5 4
Jaloesls (gl 48" Coul ol (608 2T b
Slowlly sl Glads § Wb oo 4 o (arwlid)
st 5 aS L 1) (el il U S
oAl pl e gdle tias talST ) O sanlilydas
Sosh A5 (b Frasd falf Cloa A5 O
Slads Chle (15l 6 50 Jole L5 e
(Parvaiz and Satyawati, il Jsbe 55 Jsloes
Slomi 4 ) 5l e gal 51 adB |, 5 YA
R 255 5l b g el a5 g 5 AT 8
(Ashraf, Lyt oo Lagets 5 oMl 5 o
L s Ol ps Jsdoms slads 2ol 580 ¥ 0¥)

Sl e ST OLS 5 ol i Ll ad g



40 ...Cﬁ)\f;uéuq,w|,@u:‘stdﬁ‘_;uﬁﬂ?ﬂqwﬁwbyﬁﬂd,ﬁ,ﬁ),ﬁfG,GLJDU}@,{,;E

Slacion b g ouly 5 055,55 i (153
25 Jeol s i Tl o5 S 0B
Pt s sy p ) 5> (Zafari et al., 2016)
L oS (,T}_: 53wl )3 ¢ s jor 4L
s Hajinia (v JSCa) deT s 4 wlipo s 5o
szl CTJJ 5,8 Klazsls el (Y+\F) Zarea
e 053755 5 b Sl smme I L 6 ST
Lyl 9 a8 8 5 1 sl e ]S
Kheirizadeh Arough o, » ;3 .55 0 )s%
23 s Slas S5 LS (Y4VF) Ol
G55 A3 R e )58 A5 Ll 8
L s 5 8,
0L (il 4 25 Jgdor i g £
DS B 5 st SR s S S SL Lsls
V Jlai el 3 455 L)) s Jsle 53
Lo Kiks g lie () Jgulr) Sl lsline sy
25 (e SLw BO/VY) & o CL&S)I O s 315 QLA
Ll b )3 elisags s s 55 Sn ol 3 ,LS
(o Bl FONVE) OT oy 1208 5 (6058 Jleslputs
N b YL 53 5 J 9SS 320l s
3 e (Y Jdar) AT o Cs 4 STl (6550
Slas S Sleslarul Lyl i ys 4y CL[S)\ ol 5!
Gt 45 315 Lo (e By 4 015 o by (s
53,03 355 15550 5 Ldy &S e slags ST
(1 JS) adaly ol 53 (g o (2S5 035230 5
ol 03 8l Ol s ool Sl b S 4
Llazils HLebl (Yo ) ol K 4 Jeffries (Ll
e SLS S L) &S e sl ST
Ls sl o531 0lalS dsy ) Sl 5 L5 00

2 LT 2 558 5 26 lacis Ab) 5 & o

Solas DS 5 s b amli 53 )led S 5
Sl BYs 5 Kos (SKe() JS8) 35 e 5L
RIP s b R dal 53 Sy Sl g
S b el Loyl s ol 5o gy (6l
0S5 2055 S V0P s g Sl e
350 5 N gn ko VY (o5 53 (5 5055
5 rbisesssm s I3 500 L 5o sSon ol 5
ﬁr;}&a/\Af)Wﬁ‘ﬂ)uﬁdﬂf
oy L;m;;ﬁ,tir,\;,s (df_,;jbj} pf
Joior) doel Cs 4 6558 Jlaslpte Loyl 2 5o
5 (Y o)) 0L LS 5 Bajji canj ol 5 (Y
53 doles ST 5158 (Y441) 0, 5 Ranjan
slap T el il cleas 2o byl 5
53 S e RIS ey p BAS o
Cble sy a1 aT s T e
5Galili al o 2l S J st (sln s
CIl 531y 55 ho s 55 (Yoo V) O, Kes
505575 ) S s e SL Ly il
s lenls s O 5 Ol 53 OT el 3
(S ol 5 s wlasls HLgbl ol Kty
52T i3 35 L 15 sSGn 2065 )8
Hed 3 05578 0554 (Sdan polie gl e
Sl s et o ST e 58 5
o ) 8l o A 5 00 GLS 9,0l 20)
aST;1 (Giri et al, 2003) 558 55,
sl e Bl s S OLE s 035 28
Sl S 0w el e I S
Tl 53 ey o 5 4 iz 055 25 BAS o
IS (s o 1S 03 33L 5 e 5l 46 5

3R b § 0355 Sl 6 S ()



WS Sk oy 5 Jar Sobed cpales Jl 0l ol (ALE alibions 5

a5

Omae Sty ) by 53 i gl S ol
laaiy) sprs a8 5 ol 4y tllesls Lo
o 358 Sl ) emlis 4e Olsl S o 0
Al S o ol 5 ST 5 ak s gladshe 0555
ebe )y Zols 5ol 5 oS (g s OISl
94 o eged S o5 sy plde
Sl Gl S Dl s, Sas 35 b gr o s
il 5, Shes 55 5l 5 (Behl et al., 2003)
s sbassS U 0lg ) i Ll s s
g ¢ e BT (sl 5T b 2ol )
LS 5 (Y Jgr) &8 1y I ylome 45 5 s
3360 S (Y IS8 5 ¥ Jpdr) Lis 255 Aoy
SLgb! (YW o, L s Babaaei kel ool
G aCd pal A 5 ol ) il s
O s 5o Jsdees Glads 5 g O ores
(8 ol I3 3 B gl ol &7 2k e
Ul 55T gLadosly o5 S s 5 Las g)lhl
5 s ot G2 1 U 5 e o
sHajinia .LL zal580 ol s e 35 Sles
5 S 55, Shes il 53l Sle 55 (Y4VF) Zarea
ol JL“-"R’*‘-“ Ll S5 ol
Moy WY 1531 c05 0 5 i (Sl s 35
Llosls w55 5 23 PA 5 g 5 ) s
s 3, Shes (6 ol p VP il 53l o Sl s 48
S 5 018 g S0 635 0 omia p S
el 53 UL S 3, Sl e el
(Abou El-Kheir, U s (Imam et al., 1995)
(Al-Rumaih and Al-Rumaih, o5 s¥:++)
Al Hlass a3, Slas 55 o YY)

..,U\oj; U;'J‘J? cb}fho.a

0 olS g g s Gl elie L3 ST
a2 gLl 31 OT s gl 3l pe 5 ST
SLebl (Y ) ol )L 5 Jiriaie i N
(s ) Slas S ;J{,K(’,\_p Lyl 5 5 Llassls
Oyopat w55 (6556 Slag 5T jiw 2alS
e 05,5 4 (BSTU s 53 Sy
Z)jad}_loumlnguﬁtl_&)b}_&@
30l Loyl 55 (s el SralS olE s,
S ol a ol o (o i (e G2 S
401 LSl 355 o i 5 033 %5 ASle
S e 53 NI J 55080 ol a5
il o 33T el e S e i
oAl 4 g Ll 5 2 5d g Sl 0, 5LS
(Sharifetal., 2007) 4as .
Ll Jyder s i geT 3 Khes
9 S o gy Sl S S Al L
gl 53 6585 5 Shas p bele 53 ol 250
Aot (Y Jgd>) Coul Hlslime o ys ) Jlaz>]
15 S5 s Shae o 2t sl 0l La Kk
L 5205 ol 3 25LS 53 (a5 p3 0,5 V150 9)
Jeslps Ll 5 55 ulignsa e 5 I35 555
23 (4 g 530, 8 VP OT o a8 5 (55
N YL 5o e Slas 85,8 s
S (Y Jstm) T o s as ST (g5
2L 0155 e 6 SL L 5 5Ke 3 )l ey
et IR 4 W O JK5) (s jer (2L
e ol DS 5 800 Ll 535 Sas
s lS Wiles S 3158 01 Kgsy (5 5 05
5 ote 51555 S oS 5 S Olajes

25w T - R " &,
ﬁb@‘)ulwbjbj‘)(uéj)m)ﬂ



qy ¢ &
a8 L8 -
PS5l gl gonl 5 SIS lssT‘_;Laf;T G [P
BANC SR E 3 ,§..a
2 2 Sy lise s 6 S 9 5y C)G“JDL"’QJ qr
> & <3 20

o -
A8 (gl gmee g (6l e c@\M\@JT‘_;LA T el
™ - ﬁdﬁjbéﬁ;ﬂjgh:;ﬁhﬁu@uﬁ YJ
g ole s las =T J gl

| N .
S g8 Ll 3 s K5 Shes u ¢
% r ‘b}fks_i:g 5 a é
B ¥¢ Y ‘(T S 5 559 Loy i sl

:JSL.:—
o 55 5l 5 Il : S
f;) G 5SS Edaad E2) s J B :
(on ) 2R k) ¢ ~ L i -
(€5 3 < (4e2) ' i ; (’;’fi?‘)
(G osses e e (s p o5an 05 o
V/EAS OY/ e o (Foise i C;}Jg:ﬁ el
\\7AMA SVIAAD _ a .
V/Fayd . o '
R Y4/4\#*
et Vs OF/XDS
v N - VF/AND
Lo /YFS SA
s N YY/ W DA/ TS 1 1
: v e . 10/ FPa
VA e o
s YN o
\Y/EYYe Y\ /Y$ykim e
\/OrE ey B/FOFoP e >
O/vasbe e -
\¥/ASEP VYV Kim o
V/Bp AN /6540 e S
OO/VFF2 e -
\F/Y04P VY pspikim T vorv
o B/§FATNO /AFMNOP SiXA
oY/vyYD e 15
VE/AY 2 VEV- v FY/OVA°PA \#/+mno
VAV - SO . o
— YA/NASS e
\ +/AVFEN VE/Y Yk e e
/Y FAN e o
faFsEh . svehi ) iaalsd SF/¥\Ynop —
\/\Ohi V§/¥F Wil /41 4Imn e SxA
0+/Q¥Fd i T 21
Yo /SASH YEVarh - o
. $/4 4 Gkim /Y« Imn SoxXA.
m/‘vrw F\/0%Pa 2 2
Vo /AVEER VY7o e k
ANz /4y $/Y  AKI e S
BVASBE Yy FA/0p P SY/YY Kimn o
\/Y s yef MAGY § /¢ AYK e X
onse e . FY/YOSMO FA/) FYkim "
- . 1V /vy
V/YYe 01/4AYE F/FOV FY/FAYO i S
e r v £9/4 Y ik VIV
gy — 7Y FY/As M0 ; SoxAg
q/+ymn A f v |
i g — \A/00F S
e - Fy /5. Im vy yahi 2 XAz
o o o 14/ yyehi S
i o FE/YEH VA/OAN I XAy
AN AVIYY S /6 80 v °
FA/AAS™ /44 FF/FAM VA /vageni e
e - e 14/64yh
o /FOAE jki S
Fa/51 54 rorr . -
Y o/e YA A¥/04.cd e
ek 4. V/V$Fef e
- | NSfele ; SyxAy
O+ /aVY Y /Y Yok e v 3
/A5 . AN V/AYydef i o SA
Fa/ABFIK V1 /Yogik o e "
YFaP APIVAYE v/avyde " SA
Fo/vaxr A/FYVa A Fi/\v‘;‘gh VF/F;ﬂgh 3 6
. /YA€ d nm
/AP FO/VEWS AAVA £5/51 518 S
. e VO/*aNE
L /VVOP v NSNS N °
BSSPST AAYYOR YA VV/A- e N
+ /VYAYoP qY/Y. b AANYE e °
FEIAYY A/AAY¥oPA Qv FYovse Va/vyyde -
. - C YY/A$5<d
A+ \© FY/EV 50 q/4+ gnop NAV. e A o
- oty ores: YY/ac S
Fa/eyemn 4/YAQMNe T pom: -
CAYSD WFF. 4/A892 v >
FV/Qy5Pa q/yygmno Fore? pree -
R Yeelene? Ve/rged o >
/YA O+ /75Y2 a "
— . 4Y/YFq
— — Y§/\F02 S
<JAFFA -
\AAY4d VJAYAY
LSD

s ST LY
. . J 0 0 *
GrasSer 8 e ol : ok W AP ()58 (s de Ll b b
B e 9993 g0 3 e «J 9305 50 (3 e il ol o s e OlEs 5 5484 953 S
» . . s d 993 92
s S350 S 5 ol 25 Sle2 S O panpde S0l 3 S Ar 5 As As Au A N
25 5995 ; ¥ N ‘ T A
5o 3 523558 O3 s 5 poliza s g 5 535 8en 5 pn 35550 5 J ,§~3‘ 2:1
i b >, - S) 30 oS Y
Lzead LSD O g o e
39031 oll p slalins ol 58S 0Ly & slize
= Gl sl Sl



WS Sk oy 5 Jar Sobe o jles Jlu el A i

aA

slasS s LS (Sofo et al., 2004) w5 o
SlapsT Sl il e 2
208" Cill pes (Y Jpds) SIS 5T
(Ageeb Akladious and 53T WLJ !,
Sals SR s 5T <Mohamed, 2018)
s Ll 5 s (Jeffries et al., 2003) s o
S s G b 3l e e lasles 658
S e S8 ik (gl w4 Lad O gl ST
(Amooaghaie and Nikandish, 2015)
Llasls HLebl (Y41V) ol LS 5 Khalvandi
Nl i 5 L 2 LS 5 LS
Rl L s S o (68 sl L O gl
sy G b 5l oHe jobis 5 OT Qi Ol
Jobw slad 5l oS T Luls) 3 por o
258 ety SIess JralS el
asls Ol (Yoo F) Ashraf 552 o 6558 Ll 2
Glb,) &S ;e glag S 5 p o
L as uS o S5 1y oot L s S
948 ool 8 A s NAT a0 oS
Sos e L i e RalST o
b glas 2 56,8 s 5o 5 Lish e
Fhe Sost 5 Ll s olE Jasd (Ll
3 LS Ay o B 55 e ) 53 A
2 3 B35S e e jon 5 diU S s
Sl e () SC8) @S (g i Lol
5 (Y dsdz) G =T sl 5T ol
o O3S Il e € ol Yazs|
K e glacdy S i doys als

el ol (V J5u) A

i gl 3 Lt i s w0
Jsbw 5l Lacd s S Cts Ao ys Sl ki Ly
308 5 o S A el 53 () IS
Wiy Juad I b 55 Ja3U S s 5 s Sl sS
Jsbw 5l Lacd s xSl s a5l Ol
S S G5 Slrn 83 LS 53 o)l s
Ve oo Ll d 5o s Glas S 5,8 pe
SV el ol ey on i sy ol S Y e e
Jsdz) S| 5T lag 5T Sl 2131
Clets 0581 s sladi 8 Cod Ylaz! 5 (¥
(F Jgdar) 358 0 (U s j slas S 5 )8
o 5oV b dasles plas 5o &S5k
s S s sy Ol o e (SIS
308 pde 33 (o )3 FAYE) oy 5
S )58 ) e 0 YL 5 s Sl S
(‘TF 58 53 (Ao, s YRV 0T op a8
Ll 5 55 elisess s 5 530580 b s sSe
o) el S 4 &S5 s (6,58 Jlslpds
bl Go b S (ames e A5 s 0 S5 4 (Y
Lad ol edpbe 53 0581 315T SIS,
A e Sl sl od s iS i g ialST
(o ) 5 Ll 5,5 (Azarietal., 2012)
st L33 & 335 i 1 i 1 Sl
Ll 5o rmen (il gl b 5T 5 J sk
PSS s) 3T Cled Ol 555 A
LS Gl bl bl glray 5 Ak oo
5(02) deuS 5y 50 0 55T O gomaid O3S | Jlad
595 oo J sl 53 (H202) 05,0081
Lid Coar ladal s i) 4 el e S



a4 r =z = — — s
PR ;LM‘_;LA;J (SL‘ b‘vjl’ﬁ L’}" D g r'SL )95;‘ e b‘d L’Qs;" r‘\‘
J }““’"}@‘J"“S ("’.. g ™ Z
3 Lf"‘
f‘f}" s 4
g S J
T Ul
A el 90
g A

s . &
51,‘5)}&49{1,;)36,\;??} s lacd s S s do S Lo dus Lo A
TR sl A o >
3y S s .
SERIPY I PUPRNE S P g .
£ ... ; 4 ‘_VJ
o A 9>

2l 3 e S5

Ye
44
F1/v4k -
YANN §
Fo/eqimn o M
= S " Soles S 5
va/f£0mn o o
YO/VAK e -
¥4/ yno Fy/AM o s
Yo/ Fok o .
o o Yq/¥.m SiXA,
s o Y&/vqk
YV/§¥P Y/ Yem o s
YF/00! . me:k
o " YA/$ ™ SIXA4
Y\ /$AT e o
Fr/areh Y&/VAD . "
o Yo/1 49 o
FV/Y‘FU Siddl YE/ V0 SixAg
B e Yy/+4!
/vy Yo/AFEN - o
YA\ YF/OF o
o g Yy pehi SoxA;
YA § e o
F./avH Yo/0 i Y /vqii .
YA\ - o
¥ oV Y/ ok YY/FN .
m Vr/vfjk [AVARL
£ /fYKIm " - &
YV/FFi . o
£/ ved e o &
Fr/precd WMIM w
Fo/yVde e - =
- e YA/#F
£/ ) yef YA/OYE e =
Fy/fqdef e o
F‘c/wefg i ) rb/;vefg S3XA1
FY/vyefe m e
- i N SaxA,
FY/\YE Y&/ 0v1eh .
- m o/ feh S3x Az
FA/¥E vH/YVER .
FY/AQN YV/o et YF/AfEN o
Fo/eeh Yo/ yeh m
FA/YF? Yo vl YF/bvehi .
FO/FV2 - e
Fy/ffab \avAta - s
FF/VVE o -
FV/OAD e - =
FF/55%0 . o
Fy/fab ¥\ /fybe . -
FF/¥\be o o
FV/YA £/ PR e o
FE/OVP N -
¥y/ gabe ¥ /Fybe " oo
FY/aARe e o
FH/AOC e o =
Fy/y. cde e o
\AN \UALS o o
- o Yo/ayede
\/BA i o
- Yoy
\/¥0 =2
VYN
LSD

) ; ,-<—» :
e cdzn S5 Y ga e VYr A
o | AT AL 5
s Pl e (J 930S g . |
55055 55 5 s ¢ (L3S e L mons
“ | . [y
s I35 S s O panpde a0l iy A AMNSMS&SZ&
55 (599354 9 325 ’ N
25 a5 lisns s 3 )5S e
195 3 p2n oy s
205 5 J365S5
S5

L LSD 04037 < 5
5051 ol
o ‘Jg )‘Al;su Q)Li? E.LJ.SQL: = glate
o sl E3) 3
>~ U ‘51.&&.13\.,4



WS Sk oy 5 Jar Sobe o jles Jlu el A i

Sy St ds s

@jf'_(]!;‘.ﬂéw):

30 + Je5lpRip Capean

20

Sy SN i Ay

[=2
=3
-
=2
>
0
r
L
0
-

50
VY e
[P WPRIPS - PR }
" e femens olipns g s o e 5 e Lo =
§ 40 PR S P | S Y _,““-:J‘-‘l.i—-‘.—")g“_“—.’l-‘"_i" . R
9 -3
4
a0
20

SBT3

______ e ez 2 g e

S 2 i 5 osgSen e

sl s 53 oo p 68 5 sk (o s S i o> ks L5 J3bsSas 5 a3 a8 )8 SE-Y s

J5US0 5 5 s a8 5,008 o i
gs‘-""L“J-"'JJ’\-"};@SL"LSJ}‘&L‘.‘J-&J;

References

Abou El-kheir, M. S. A. (2000) Response
of soybean plants growth under water
stress  conditions to  uniconazole
application. Egypt Journal of Applied
Science 15(3): 112-125.

Agarwal, S. and Pandy, V. (2004)
Antioxidant enzyme responses to NaCl
stress in Cassia angustifolia. Biologia
Plantarum 48: 555-560.

K S e
Ll d 55 JaibsSSs 5 (s glas S 5,8
Cdls Ll 3l e S Y g o VYo (550
S5 5 g (sl ¢ ST T Sl 5T
U150l o 5Tl b 31 J glome
S iy 058 e ok & W5 516 S e
5 obS s 2alS 1, LT i LT L aS
Ao ys Gl L gl Sn 5 (s slas S
oMy b b o 8y I 2y S s

O gyom il s e Sl 5 Shes g5l 5 Las



Yo e 048 S5l o el 5 ST ST Gl 5T (5 by pulipess s (S 5 55580 206 eJasb S ST

Ageeb Akladious, S. and Mohamed, H. I.
(2018) Ameliorative effects of calcium
nitrate and humic acid on the growth,
yield component and biochemical
attribute of pepper (Capsicum annuum)
plants grown under salt stress. Scientia
Horticulturae 236: 244-250.

Al-Rumaih, M. M. and Al-Rumaih, M. M.
(2007) Physiological response of two
species of datura to uniconazole and
salt stress. Journal of Food, Agriculture
and Environment 5(3-4): 450-453.

Alikhani, S. and Mahmudi zarandi, M.
(2019) Effect of coinoculation with
endomycorrhiza, Pseudomonas
aeroginosa and Rhizobium meliloti on
Medicago sativa under water stress.
Journal of Plant Research (lranian
Journal of Biology) 32(1): 75-85 (in
Persian).

Amerian, M. and Esna-Ashari, M. (2017)
Effect of different levels of salinity on
some physiological and cells-growth
characteristics in three Potato (Solanum
tubrosum L.) cultivars in vitro. Plant
Production Technology 9(1): 209-225.
(in Persian).

Amooaghaie, R. and Nikandish, F. (2015)
Effect of root inoculation of two alfalfa
cultivars with strains of Bacillus and
Sinorhizobium species on growth,
chlorophyll content and cell membrane
stability under salinity stress. Journal of
Plant Researches (lranian Journal of
Biology) 28(1): 140-152 (in Persian).

Arzani, A. (2008) Improving salinity
tolerance  in  crop plants: a
biotechnological view. In Vitro Cellular
and Developmental Biology- Plant 44:
373-383.

Ashraf, M. (2004) Some important
physiological selection criteria for salt
tolerance in plants. Flora 199: 362-376.

Azadi, S., Siadat, A., Naseri, R,
Soleymanifard, A. and Mirzaei, A.
(2013) Effect of integrated application
of Azotobacter chroococcum and
Azospirillium brasilense and nitrogen
chemical fertilizers on qualitative and

guantitative of durum wheat. Journal of
Crop and Ecophysiology 5(26): 129-
146 (in Persian).

Azari, A., Modares Sanavi, S. A. M.,
Askari, H., Ghanati, F., Naji, A. M. and
Alizade, B. (2012) Effect of salinity
stress on morphological and
physiological of canola and turnip
(Brassica napus and B. rapa). Iranian
Journal of Crop Sciences 14: 121-135
(in Persian).

Babaaei, Kh., Seyed Sharifi, R., Pirzad, A.
R. and Khalilzadeh, R. (2017) Effects
of bio fertilizer and nano Zn-Fe oxide
on physiological traits, antioxidant
enzymes activity and yield of wheat
(Triticum aestivum L.) under salinity

stress. Journal of Plant Interactions
YY()): YAI-YAS,

Bajji, M., Lutts, S. and Kinet, J. M. (2001)
Water deficit effects on solute
contribution to osmotic adjustment as a
function of leaf ageing in three durum
wheat (Triticum durum Desf.) cultivars
performing  differently in  arid
conditions. Plant Science 160: 669-681.

Bates, L. S., Walderen, R. D. and Taere, I.
D. (1973) Rapid determination of free
proline for water stress studies. Plant
Soil 39: 205-207.

Beck, D. P., Materon, L. A. and Afandi, F.
(1993)  Practical  Rhizobium-legume
technology manual, Technical Manual
No: 19. International Center for
Agricultural Research in the Dry Areas
(ICARDA), Aleppo, Syria, 1-54.

Behl, R. K., Sharma, H., Kumar, V. and
Narula, N. (2003) Interaction between
mycorrhiza, Azotobacter chroococcum
and root characteristics of wheat
varieties. Journal of Agronomy and Crop
Science 89: 151-155.

Bradford, M. M. (1976) A rapid and
sensitive for the quantitation of
microgram quantities of protein utilizing
the principle of protein-dye binding.
Analytical Biochemistry 72: 248.

Chen, Z., Zhou, M., Newman, A. I,
Mendham, J. N., Zhang, G. and Shabala,



WS Sk oy 5 Jar Sobe o jles Jlu el A i

S. (2007) Potassium and sodium relations
in salinised barley tissues as a basis of
differential salt tolerance. Functional
Plant Biology 34: 150-162.

Datta, K. S., Verma, S. K., Angrish, R.
Kumar, B. and Kumari, P. (1997)
Alleviation of salt stress by plant growth
regulators in Triticum aestivum L.
Biologia Plantarum 40(2): 269-2V°.

Dobbelaere, S., Croonenborghs, A. and
Thys, A. (2001) Responses of
agronomically  important  crops to
inoculation with Azospirillum. Journal of
Plant Physiology 28: 871-8V4.

Dubios, M., Gilles, K. A., Hamilton, J. K,
Roberts, P. A. and Smith, F. (1956)
Colorimetric method for determination of
sugars and related substances. Annals of
Chemistry 28: 350-356.

Ehsani, M., Norinia, A. A. and Bakhshi
Khaniki, Gh. R. (2009) Effect of salinity
and Mycorrhiza on amount of proline in
sorghum. Journal of Plant Protection and
Food 3: 11-18.

Faroog, S. and Azam, F (2006) The use of
cell membrane stability (CMS) technique
to screen for salt tolerant wheat varieties.
Journal of Plant Physiology 163(6): 629-
637.

Fernandez, J. A., Balenzategui, L., Banon, S.
and Franco, J. A. (2006) Induction of
drought tolerance by paclobutrazol and
irrigation deficit in Phillyrea angustifolia
during the nursery period. Scientia
Horticulturae 107: 277-283.

Fletcher, R. A. and Arnold, V. (1986)
Stimulation of cytokinins and chlorophyll
synthesis in cucumber. Physiological
Plant 66: 197-201.

Galili, G., Tang, G., Zhu, X. and Gakiere, B.
(2001) Lysine catabolism: a stress and
development superregulated metabolic
pathway. Current Opinion in Plant
Biology 4:261-266.

Ghorbanli, M. and Niakan, M. (2005) Effect
of dry stress on the content of soluble
sugars,
protein, proline, phenolic compounds and

nitrate reductase enzyme activity of
soybean

varieties. Journal of Teaching in Physical
Education 5(1): 537-550 (in Persian).

Giri, B., Kapoor, R. and Mukerji, K. G.
(2003) Influence  of  arbuscular
mycorrhizal fungi and salinity on growth,
biomass and mineral nutrition of Acacia
auriculiformis. Biology and Fertility of
Soils 38: 170-175.

Giri, B., Kapoor, R. and Mukerji, K. G.
(2007) Improved tolerance of Acacia
nilotica to salt stress by arbuscular
mycorrhiza, Glomus fasciculatum may be
partly related to elevated K/Na ratios in

root and shoot tissues. Microbial Ecology
° i;VcV_\/'L .,

Gusain, Y. S., Singh, U. S. and Sharma, A.
K. (2015) Bacterial mediated
amelioration of drought stressin drought
tolerant and susceptible cultivars of rice
(oryza sativa L.). African Journal of
Biotecchnology 14(9): 764-773.

Hagh-bahari, M. and Seyed Sharifi, R. (Y )¢
)Effects of seed inoculation with growth
promoting bacteria (PGPR) on yield, rate
and grain filling at various levels of soil
salinity. Environmental Stresses in Crop
Sciences 61: 65-75 (in Persian).

Hajinia, S. and Zarea, M. J. (2014) Effect of
co-inoculation of Endophytic fungus
piriformospora Indica and Azospirillum
strains on some physiological traits,
nutrient absorption and grain yield of
wheat (Triticum aestivum cv. Sardari)
under salt stress conditions. Plant
Production Technology 14(2): 149-161
(in Persian).

Imam, R. M., Kanil, S. A., Abo El-Kheir, M.
S. A. and AbdEl-Halium, S. (1995)
Growth parameters, metabolic changes
and productivity of wheat plants as
affected by uniconazole treatments under
water stress conditions. Egypt Journal
Applied Science 10(4): 12-27.

Jeffries, P., Gianinazi, S., Perotto, S,
Turnau, K. and Barea, J. M. (2003) The
contribution of Arbuscular mycorrhizal



oy e 048 S5l o el 5 ST ST Gl 5T (5 by pulipess s (S 5 55580 206 eJasb S ST

fungi in sustainable maintenance of plant
health and soil fertility. Biology and
Fertility of Soils 37: 1-16.

Jiriaie, M., Fateh, E. and Aynehband, A.
(2014) Evaluation the morph
physiological changes in wheat cultivars
from the wuse of Mycorrhiza and
Azospirillum. lranian Journal of Field
Crops Research 12(4): 841-851 (in
Persian).

Kamoutsis, A. P., Chronopoulou-Sereli, A.
G., and Paspatis, E. A. (1999)
Paclobutrazol affects growth and flower
bud production in gardenia under
different light regimes. Horticultural
Science 34: 674-675.

Kapoor, R., Evelin, H., Mathur, P. and Giri,
B. (2013) Arbuscular mycorrhiza:
Approaches for abiotic stress tolerance in
crop plants for sustainable agriculture. In:
Plant acclimation to environmental stress
(Eds. Tuteja, N. and Gill, S. S.) 359-401.
Springer Science+Business Media, New
York

Khanzadeh, P. (2017) Effects of seed
inoculotion by cycocel and biofertilizers
on grain filling period in various levels of
soil salinity. MSc thesis, Mohaghegh
Ardabili University, Ardabil, Iran (in
Persian).

Kheirizadeh Arough, Y., Seyed Sharifi, R.,
Sedghi, M. and Barmaki, M. (2016)
Effect of zinc and bio fertilizers on
antioxidant enzymes activity,
chlorophyll content, soluble sugars and
proline in Triticale under salinity
condition. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca 44(1):116-
124.

Khalvandi, M., Ameriean, M. R., Pirdashti,
H. A., Baradaran, M. and Gholami, A.
(2017) Piriformospora indica symbiotic
effect on the quantity and quality of
essential oils and some physiological
parameters of peppermint (Mentha
piperita) under salt stress. Journal of
Plant Process and Function 6(21): 164-
184 (in Persian).

Ma, Y., Prasad, M. N. V., Rajkumar, M.

and Freitas, H. (2011) Plant growth
promoting rhizobacteria and endophytes
accelerate phytoremediation of
metalliferous  soils.  Biotechnology
Advances 29(2): 248-258.

Mathur, N. and Vyas, A. (1996)
Biochemical changes in Ziziphus
xylopyrus by VA  mycorrhizae.
Botanical Bulletin of Academia 37: 209-
212.

May, M., Muna, M. and Al-Rumaih, M.
(2007) Physiological response of two
species of Datura to uniconazole and
salt stress. Journal of Food Agricultural
Enviroment 5(3-4): 450-453.

Munns, R. and Tester, M. (2008)
Mechanisms of salinity tolerance.
Annual Review of Plant Biology 59:
651-681.

Naseri, R., Barary, M., Zarea, M. J,,
Khavazi, K. and Tahmasebi, Z. (2017a)
Effect of plant growth promoting
bacteria and Mycorrhizal fungi on
growth and yield of wheat under dryland
conditions. Journal of Soil Biology 5(1):
49-67 (in Persian).

Naseri, R., Barary, M., Zarea, M. J,,
Khavazi, K. and Tahmasebi, Z. (2017b)
Effect of phosphate solubilizing bacteria
and mycorrhizal fungi on some activities
of antioxidative enzymes, physiological
characteristics of wheat under dry land
conditions. Iranian Journal of Dryland
Agriculture 6 (1): 1-34 (in Persian).

Nemat-Alla, M. M., Badawi, A. M.,
Hassan, N. M., El-Bastawisy, Z. M. and
Badran, E. G. (2008) Effect of
metribuzin, butachlor and chlorimuron-
ethyl on amino acid and protein
formation in wheat and maize seedlings.
Pesticide Biochemistry and Physiology
90: 8-18.

Noctor, G. and Foyer, C. (1998) Ascorbate
and glutathione: keeping active oxygen
under control. Annual Reviews of Plant
Physiology and Plant Molecular Biology
49: 249-279.

Parvaiz, A. and Satyawati, S. (2008) Salt
stress and phyto-blochemical responses


http://www.sciencedirect.com/science/journal/07349750
http://www.sciencedirect.com/science/journal/07349750

WS Sk oy 5 Jar Sobe o jles Jlu el A i

of plants. Journal of Plant, Soil and
Environmental 54: 89-99.

Ranjan, R., Bohra, S. P. and Jeet, A. M.
(2001) Book of Plant Senescence.
Jodhpur, Agrobios New York.

Sairam, R. K. and Tyagi, A. (2004)
Physiology and molecular biology of
salinity stress tolerance in plants.
Current Science 86: 407-421.

Seyed Sharifi, R. (2018) Effects of
uniconazole and bio fartilizers on grain
filling period and contribution of
remobilization in grain yield of wheat
under different moisture regimes in
greenhouse conditions. Environmental
Stresses in Crop Sciences 11(3): 515-
531 (in Persian).

Shaukat, K., Affrasayab, S. and Hasnain, S.
(2006) Growth responses of Helianthus
annus to
plant growth promoting rhizobacteria
used as a biofertilizer. Journal of
Agriculture Reseach 1(6): 573-581.

Sharif, S., Saffari, M. and Emam, Y. (2007)
The effect of drought stress and
cycocle on barley yield (cv. Valfagr).
Journal of Science and Technology of
Agriculture and Natural Resources 10:
281-290 (in Persian).

Sofo, A., Dichio, B., Xiloyannis, C. and
Masia, A. (2004) Effects of different
irradiance levels on some antioxidant
enzymes and on malondealdehyde
content during rewatering in olive tree.
Plant Science 166: 293-302.

Sudhakar, C., Lakshmi, A. and Giridara
Kumar, S. (2001) Changes in the
antioxidant enzyme efficacy in two high
yielding genotypes of mulberry (Morus
alba L.) under NaCl salinity. Plant
Science 167: 613-6109.

Torabi, A. and Farzami Sepehr, M. (2015)
The effect of salt pretreated Glomus
fasciculatumon  salinity  tolerance
induction of barley plants. Iranian
Journal of Plant Physiology 5: 1323-
1331.

Zafari, M., Ebadi, A. and Jahanbakhsh

Gode Kahriz, S. (2016) Synergistic
effects of Glomus mosseae and
Sinorhizobium meliloti on compatibility
metabolites of Alfalfa. Journal of
Agricultural Science and Sustainable
Production 26(3): 43-56 (in Persian).



