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Table 1- Physico-chemical characteristics of experiment location soil (depth 0-30 cm)
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Table 3- Interaction effects of triple factors of experimental traits
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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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Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).

\id4


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

AT limme 9 5l 093 0,lowd 25 le 093 | (LS (5599 543951 (63,2 Cligiod 4y b

Olis Loyl oS 5 Sas 25 51w, L (Behnamnia et al., 2009) )l See ¢ Liplig
DAl il b aS ols las e ol gl 00,5 o dBle Jsb (ralS cel iol sgeS aS wisls
S e ol S plszeds S psSslinnd 3,0l I 105 o anlS’ aBlu Jobo e 5l (K25 25
i oS cal ] 5l Sboauay ol el axsls il Bl Job b ol can St b o,
SIS a4 Iy e RIS Wile Jsb a8 myies BB Ol i RS s
Jsb Jilis 5 tcesl ond Lagms 31 o gy i capms ol Joms ol (il b S psSslitg
aS 0,8 oyl olaime (Qorbanli et al., 2009) coul azsly ol Sas ol ilidl b ady,
gyl ol 4Bl Jsb (ml5il el sl sine ok pligigy Vo e Cale s S pgSala
oS o Lol 4l Jsb alidl a5 o sols (lis aiows cnl 5o 45 wenl 0ud panisKiw olS 5o
oKes ¢ Ll (EL-Quesni et al.,, 2009) cwl sogp Sojsswlonnl Brae JJoa
Ui b aglae jo 1) Loy ol Silwcloanw! G pas wis,S Lo (Senaranta et al., 2002)
Sebedlosinl o5 Ll il cnl 5o 0 Sles 5 oy Rl Sl Loles o5 wiS oo Clidlns (S22
ooltil 5 )50 (S i S ol 0l Sgete sl 09l 0D GouinS ke G lgisar wlsi o
(Khosh Igbal et al., 2010; Hayat et al., 2010) 55 23ls

b o b el jsts aSenl 5l S g oF (LS alS L > S dxag g 08,
2 azg b elS osb) 0geS 4 Jobo o) Comslus azel (et &8ly 50 05 o0 18
bl a3l Jsb zingis (2alS g Sy law (£l b sl Sy Colis am3 0 5 Sy
O b Gl L g 0o S Jise |y ool slaan T b Ol ageS s (Byb 5l asb e ralS oLS
G5 A i wpSan b o e laanls ) S (B s ead wuss Sl
Razmjoo et al., ) cul Lol a8l Jsb zals ol Jlis a4 3 Sp maw jadls ials  Sis
CreplsS b oedie caw o) SujsSalaenl 5,5 a5 waktes oliixe (2008
ome Gal3E S Sl G lie 53 1) 5Y Caaglie G135 Cow oL 5 o Jlab GlaneST
sl oyl 51 (Sl 055 SepsSslausl jpam o (St i Jlosl o) e Sy o (o
5 Sebedlosnl ( Sas s Sl aS ol olas esls byl LT taigs 50 el oluses
Cho ol g s e b bajlas plo Jy g lsme i 53 pls sl S pgSalus]
S g oae FY/A Jlade 4y iid pae jlad (o aigr 5o pld olowd (o yiien (¥ Jguz) il

Slawd o e oS olo lid s (F Jgoo) ol Jols sae Yo/ L ool 315 jles jo QT Olyo

(02 YOIY) a5y ,0 pli olowi o eS 9 Solewcdlunnl Brae jled ;o (das YAID) a5y 0 pld
Bras jled 0 ol gwyp y0 (T Jeoz) b ol Solacdluaul Gras sae jlos jo 30

2y


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

wr 9 0ySdos ¢ ouigy Cluogad w Sl il § S ygSulinn! il Joloxo il

S ygSamloml Bpae pas jled ;o g 0ae Fo/F L wg j0 pls olawd i So)ysSwlonl
(F Jgoz) el Cows a5 002 YV iy ;0 ol oo (s yieS

Sess yo alsly agr yo als slass oy iy a5 ol las (Raziyan, 2014) Lo, cw)p b
L ke dadued a9 40 als olaws zals (Rahmani, 2008) sl awl 05>g (Sis (25 pas
5 Sepwlagnl jol puyn o Bk Sl esed IS 1 (Sas s cus Gl
Solecdloannl 098 o0 ooy Jloxz! Laials wigr jo ald olaws olidl & e Sl Jloal
Al alils ol pan a1y o, iuli8l Wilgs o 095 cpl 45 0ed oldd polie Qi Sge o Wils
L Shedloasnl sy oo Hhaiay Bl 51 abl so o)lae cpl 51 (G aigr ;o pls slass yiol3sl oS
5 Figid Gl o g5 s A (6 A ST 13 88 a5y 5 LBy IS i (el
Jolsy Sldlosannl a5 sl sais 5,155 .(Islam et al., 2016) ssi o, (ialidl ams jo
RS IR C[PURRS USRS {PROSL JEINIE [ QU RTINS JNK SR P
e Ale Caled 5 ol (00,5 n sk ab ish 5 Sk e el Logign,s
(Svehlikova et al., 2003) ss 5 a4y ;0 pls slaws !53]
Selcdloaul ( Sas w5 e ol las besls il s 5 IUT bl il o dils slaey
el 5 5 St gSlanl e 1o 5 5 Sabpmmlsd Bt 51 S5l
(Y Jeox) auils cae cpl o )ld ge ).“._.L, b jles plo Js g Jlocae pls jo il slass
5 Sebonlloand ol Bpan Sl o 5 bugte A5 e o ol s al olass oot
ol 55 legd (o pld o dils slasd 1y yieS iz e tde] Cewsdy dae YA/DY L o aSlal
(Y J992) dal Cawdas sae 1YV L Sy g8 lonmnl § SelwcIlosw! B yan pas g

Ve we, ¥l kol Heo Liliél as wis S oLe (Razmjoo et al., 2008) 1,5 ¢ 95,
olS als yo wils slaws als iz ee 00,5 o0 oLS 0 als jo als slaws o se ol el 9,
L .(Karami Chame et al., 2016) cuul ooty (5,55 |, Sas 25 oad Lilidl 56 cos Loy
45 wsS B)IF 093 a8l sl 5 Suiglstie Dleogas n (S i b o)y
@ Al e )3 (S 25l g (S 5 (e lesS 4 bgaye pl o il slas o iy
(Goufoetal., 2017) cusls 1) polie oy yieS ¢ oy 3550 Slao Ll
Seldloonl ((Sas w5 Sas ob lis besls uibly 5JUT mls iails wwe 3
QLI o ol g 6yl sine 55U b e ple Jg g o sime s o s 2 S ygScusToul
b Oliee 02 %eS g 08 ol 0 5 VAP L s pae jled 50 55 4ilo do (59 0 i (0 J992)
Bras jled jo aS ol lid b (F Jguz) el cavoty wuals i Jled 0 0,5 VYA Jlade

\#A


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

AT limme 9 5l 093 0,lowd 25 le 093 | (LS (5599 543951 (63,2 Cligiod 4y b

&l do 39 e aS Jl 50 el Caws 4 w5 VYO L dils s 59 (s o« Seduadloaul
30 ol gy 0 (P Jeoz) ab Jels 2,5 VYA L Sl dloanul Grae pas jleg jo 58
wo 0jg oreS o el Cassay 0 5 VIV L &l o ()39 (p ey SerpsSsligsl Bpan o
(B Jg92) dul Cawd 4 0,5 VYA L Sy gkl B pan pae Lo o 5 alo

oals A 5l cam 0 i e Caw (gonails Al e 40 Ol 0guaS (155 45wy o Hlaia
as cusls slo (Momeni, 2011) wse 00,5 oo dig ,0 ails 59 ielS cel axil o &S
5 e 1l 5 ladijg) o a b bLS,1 50 (g lal Codgaze bl jo Jpame o Slee rals
Jsb GalS |y (S5 A5 45 s yign sl ol s Jlpm 535 S T (g 9 5 s s
ol oad il jlia (59 el 4 omie dils (ad 090 Job LS iz pe g 0B 0590
e by cnl yo Cugh) allcal alls a5 oy 5o (dame Lalyd 4 bgyye s lie (5
5o daze JWl og sgaome oy Yl pals cpl e 09l o alls i 55 SelS 4
(Drunsky et al., 2005) asl o Sid 25 cov sloles
alfaw 5 ailfss Jlite § Lol @il as ols olis ools uil,ly 50T ol :aigy jo il dlaxi
2 Syl 5 Selowlossl ailfg Jlejoray S psSolinsl Sictloanl 5 (Sas s
30 g hawgie il jled jo ATgr (o dils dlawd s (O Jgoz) 0gr Llo gme aTgr (o alls olaws
il Bla oy y%eS g del ey sae AFF/F L oS58 Tannl § Selewcdloan! plgs &8 a0 cl>
Cawady 03¢ VEUA b Sy swlonl 5 SlwcIloswl Gras pas g wuad (55 ,led )0 dig 50
(Y Jgoz) ol

slaws _zals (Rahmani, 2008) Slex; cosl olS Lol pae jls sliz] 5l a5 0 &l slows
Olee Ral8 05 (A5 1) (Sas i Sud el bl adeen (a9l olS (o2al) slapla]
Momeni, ) ege ol alys b JeSJsd (i3, 5 2L sleplal alSoul zalS coge ol
e (2805 L SS90 (135 gmasl oL (555 2 ol 35 5 St )l 3l 000 50 (2011
oalS &dly o el 4l malS (gl Jxe jebay mhaw axly o 5 olS jo x> slaw (s Lol O
ol 00l )13 15 o | gl oialy 0y olS sy sl el b 40 oo sl

174


https://arpe.gonbad.ac.ir/article-1-286-fa.html

ledsbre 6

[Kvow)]

Sl 9 S ygSw

St

...9:)510& M9y ulgoya&).j

‘KeAnoadsal ‘Aypiqeqoad 1ua0sad U pue QAIJ JO [9AR] AUI J& DUIAJIP JULIIJIUSIS QOUAIIGIP JUBIIJIUSTIS-UOU 4y PUR 4 SU
bk - e e i e e W

981 ¢8l1 69 '€l €l - (%) AD
. g 4 . . R
LY'v9 95'81¢86 9¢°6S90L 06'868¢ L1°e 81 e (o
su VO LEC LE6°S6LT9Y o 807105991 LIVOELLE w9991 4 AxSxV
su$8718 su LO'ESETOI su €COLLTL s L8'69YE st 9701 1 SxV
s 81°LO s 9V OPOSLI 0 C9'89519 LOTLYO061 a EVE 14 axyv
; - . . : (V) proe 21q109sy
L08°19¥ LLTTELSTSE .. C0°0EV8YH9 ,,09'811098 L31°0€1 1 e s
su 86°6C su 90°6VLT9 wu 60°8TY9LS LIECI8ET w 0C'C [4 axs
. . . . . (S) proe orjonjes
LI'LLS VS TTOS8TE T 806LYET LIE°EE8YET 0L 0TI 1 .
ssan)s Joirg
vL0€ 89°68CL6 6L ELYOS €6'8191 68°L1 1 D P
(@) ssons ySnoig
L6191C LTOLEVIOLL ., 1C°00CL89¢ .. £1799€9tC 96'181 Z gl
su £6°08 ar 15°89899¢€ LST'TEO8SE L. EL'TOSSS s 56 N =W
Xopur jsoale  plalApass  juerd 1od senew A1p [ero]  jue[d 1od spaag  JySrom pess dd AOS
e e To7sie op ee e 50 o Ere ceeje ojee of Hev (0 or e ol 2y (o el

paIpnis s)re) oY) UO SJI0IOBJ [RJUAWILIAAXS JO 9JURLIBA JO SISAJRUR WO S)NSal sarenbs uesy -¢ s[qe,
208 @- g™ ol e | 0l G0 | Fe” [{oqir™ € o offo HCeS

[ 02-70-920z uo JrJe-pequobi-ad.e wouy papeojumod ]


https://arpe.gonbad.ac.ir/article-1-286-fa.html

& g

lidss

AT liwme 9 5l 093 0,lowd 25 le 093 /| (LS (5599 543651 (63,2)8 ©

‘(1821 Dmi [2A3] ANp1qeqoad ¢ 94 2U} 18 JUSIAIIP A[IUBdIIUIIS 10U 9J8 SIANA] JE[IUIIS AQ PAIMO[[B] UWN[0d YoB UT SUBIIA
AN v of @ S o)) Lo ol o e K (40 (G oF R (<o ER oforr (e oS e

. ] ] asn oN
ar'6t arcove qa6’cl - PIO® 211008y
uondwnsuo) ot b e
B9'9p B6'8VCP BLLL -
. ) . uondwnsuo)
eyl BO'180F B9LI el proe oTAoTes
asn oN [y Rerrees
Bl'8¢ qaeoLse qae6’¢cl B _
g >
[onuo) -
% B6OSHY B961 sl
. ) SSOMS 2JRIPOIN ssans JysnoIq
26'8¢ qc09¢ q8'sl s L
SSOIS AIOARS
q9°¢y ST'8IvE o811 el i
Xapul 1SoAIR[] uerd 1od 1enew AIp [e10], JySTOM Paag SJUaUIRAL],
e s e e o of Hre 800 v opev gl

PAIPNIS S)EBI Y} UO SJUSUIEBAL Y} JO S109)J0 UIBW dY)} JO 9FRIAAE a1} Jo uosiedwo)) -9 9[qe .
S0é 4 omy g | (o7 oS (i K oo ofT0 HOmD

[ 02-70-920z uo JrJe-pequobi-ad.e wouy papeojumod ]


https://arpe.gonbad.ac.ir/article-1-286-fa.html

wr 9 0ySdos ¢ ouigy Cluogad w Sl il § S ygSulinn! il Joloxo il

oy g Slio cioles] Jelse a8 aw blite I3l -V Jgas
Table 7- Interaction effects of triple factors of experimental traits

s i Syl Sl bosend! gy o il slass Mb(;)g:lﬁ.l;d
Drought stress  Ascorbic acid Salicylic acid ~ Seeds per plant Seed yie
(kg/ha)
. Sy pac 169.86f 974.94d
G yae pas No use
No use Sree 224.25¢f 1116.67cd
s i Consumption
Severe stress 4 S ras pac 311.19de 1007.41d
e No use
Consumption 5
p Sree 572.74c 2288.53a
Consumption
. e pos 215.07f 859.81d
Jfa.n pas NO use
No use Srae 395.75d 1493.06hc
Ligie L5 Consumption
Moderate stress | B yas pae 562.96¢C 1711.65b
NEJS No use
Consumption S pae . 844.48a 2398.09a
Consumption
. Srae pae 364.11d 1586.89b
Jfa.n pas NO use
No use Sree 554.73¢ 2221.44a
LR pas Consumption
Control ‘ S yas s 743.42b 2177.33a
Y No use
Consumption Sras 743.85b 2425.16a

Consumption

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

WS oy mn s g (o LSD 9051 Loleol Wisb oo Syiie By Gl aiw 2 0 a5 Sl Sl

Al gyl sixe

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

OLLS 10 s o, 0950 Al do (39 4 wisls ylad (Majd et al., 2006) B CEIREN

YYNY 51 g sl @il ]38l gyl cre jabdy Slcdlioawl Voo Lo /) cdale b onds [los
o8l el ooy Sl Iloaul b oals Jlos lalS o 6,5 YH/PO a4 vals (LS 0 6,8

vy


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

AT limme 9 5l 093 0,lowd 25 le 093 | (LS (5599 543951 (63,2 Cligiod 4y b

0315 a5 Fitgid Sladgs Sl 4 el (K Bl Jslono 5 Frroaly st o 40 5
Gialdl a4 e a5 e haliS il s dae sl (slo e aie S S5 sl a5 55
My g Fam Sl el [ Sawln Geizer 0gdee 9Slee lEL Al (54
OLS ol Lobuws &5 035 oo 055 (5598 slaisy 55 (Bl slne 5 99,5 on Fssd sloazals
5 Sl oy 0 Sy (Momeni, 2011) anle o 0dgs 1) yiin iy b 55,50 slaails
p3Y diney g ond ada; Job Gl el (S fs lald o Selelossnl b o5b Jslxe
Slge az ;3 g Fwgid Gl cel g ooged palp 1) alie Slse 5 Ol Qi WIB Gl
oali8l el ams (o g el ools plais! sl sleplal ganwss Coz jo 1) (5 i (s Fwgid
dirani et al., 2009) wb oo al38l 55 ails o ,Shae ils 155 Gial38l a4 g 03,5 dils 59
5 Selodlosns] (K25 (25 51 AT ol Glis Beis ol mls taigr 0 JS s ool
Cho onl e 56 les ple (Js e jlgae S5 SS esle S psSslagl
5 055k FEOF Jlaie & IS S onle « i pos Sl 45 ol sy 50 (0 Jgoz) aiilys
35 PSS YEVA L ol alo po 4o (25 lad 5o 5 S St oole s e el Cessay ,LSa
L JS S ool eSelomadlosns] Grme Lo o a8 ol oLt mls (F Jsoz) 4 Jols LS
L Sdecdlonnwl G pas ch)lgg)o}gg}f&éoouw)@fsmTwap)m)o M
SapgSmliapnl Brae o ;0 pSle gy 0 (F J3az) ab Jol> [LSe )3 0 ,55LS YOV
39 3 JS S oole (o yieS a5 > o el Cavoas LS o PSS FYFA L IS Sas oole
(B Jg92) dal Caws 4 S ;0 0 5oL YE Y L Sy eSwlapwl B pas pae sl

5 So adsl J>10 b o 25 Jleel b (PoOK-pakdi et al., 1990) ., Ko 5 50SL Sy
Selsi s o Shee j3 2ol Sl O 09005 a5 Wges Jebl bigw oS5 Ve 55y ol Al
(Behnamnia et al., 2009) .,5ee 5 Liplge o ails ojlasl 5 ol o als slaws « Sz solo
lsr plail Sas 59 00,5 o Bl Sis g 05l 59 LielS Gl wol 0gS a5 Wis S 155
S p e plgs 55 9 LS 5 maw g olawi ol gl (o3 S olaws b (gl pme  Sion
Gt el L (S S dnngs g ad) a5 55 o)Ll Glei o0 S p (S Sl A g, cal 5l
az et &y 0 pSe B b Cod Wl el jiiests oSl S ash) oS
Sy Colus e ;0 9 Sy ab) 0 azgd BB elS wugh) 995 4 Jolo o) ol
Fathi and ) wb oo (2alS oS So5gdem o Shae iwgid ials § Sy mhw iols b ol
(Tari, 2016

vy


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

wr 9 0ySdos ¢ ouigy Cluogad w Sl il § S ygSulinn! il Joloxo il

@ e ol rals as wols 3,155 (Hong-Bo Shao et al., 2009) ) SKoe g gilig Sign
gl ol L alpls b oo 285 oS 08 55 G5k (nl 5l g 098 (o0 polie i alS
Sl 4 (Ses b ablie sl ol penilSe dsl ) 5 b oo 205 LS 5,00 paw o5
5 el olS swgd s o] s 4 5 sedyet 9 i gl Sy gl GlelS e
23,8 o olS 5 Sl g Stz oole adgs Sals 4 e Lolys

as ools lis Slidss .ol LSl Jlee yo o)) i a4 ataly 55 5 Seaadloanl 3l
e b i 4 olS Cuglie Gl LSl siiwgn » i Gk 5l Sekewdloogul Yo
Ol Gaals  Sdwdloanl (i e (goaxie sl )55 (Svehlikova, 2003) 55,5 o
sile oSt BT Glowpl gy » Sl L Sdadloanl dox 5l o)l 0529 b 51 ot
5 S sl wiile sladslio 5 bjlanSTy olanST Job Ly 36 ponn30uns] g YIS
(EL-Tayeb, 2005) aas o 2alS |, (5,08 5 L,5 ( Sis slo a5 51 Lol Sl yaubelS
e JoSUg0 o Seliwcdluawl 45 5 5 oL 50 (Senaranta et al., 2002) .l Sea 5 Lol Lo
GRIBl ezse o] Brae g cul ame la i il g0 GLS slagly 65 mile sln e
Slgiise |, Sekevdlonanl Lo b Cov 0l sloyiell Sgngy 53,5 o oLS o Sis ools
Gwsid Hlade (g yiwgid oliws l cblax ¢ (gyiweid oBiws p Sihwcdluaswl W36 Jdoa
ST Tl els s 5 (s, Colae (giiegd Gloon Sy ke pSns, wiyl Collad
(Popova et al., 2009) cuul suis o,Lil lay)] 4 calisce sloanlllas o a5 Csls

G5 5l 5o HblS Cuslie o YU el SajsSnlannl a5 wis S le i
Caoglie (a3l )0 alpods 2 o blS o slié slaa,z 5 bske b LLS,I &b 5l 59 oo
as wis,S ole laa=e (Dolatabadian et al., 2008) oo ol cyols cass 51 plp yo olalS
oLS 50 o] piae lafl 1als 5 mowa,lS )pd (A5 4 )b p Rl com S ppSiulal
(Qorbanli et al., 2009) el oo alanlow
Sebdloognl (S 23 A sl plas bosls uilyly U mbs ails o Sdes
26l b bales plo Js g s s ails o, Shes p ailfan hlite 51§ oo sl
‘aly Brae cdl> 0 g i pae e o dils 0 Slee (i (O Jguz) aiily Cis
als o, Slos o eS 5 el Cewods LS 0 0,5 LS YEYO/N L oS jsSTonl 5 Sidlissns!
@ LS jo 2,5l AV L S e lannl § Slwdloonwl B ras pas g ayod 25 jleud o

Y Jgo) awl cews

\YY


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

AT limme 9 5l 093 0,lowd 25 le 093 | (LS (5599 543951 (63,2 Cligiod 4y b

2 0LS Sy plmiles g 0l il (Sufalsnd slaanl P jo PLS! Corge (A5 Db Sl
G (S gy ged Jlie )0 el il wiz o Sles  OF i 51 0gd e (SapiS Ol S
A oelel ey 8l 1) S mhaw (a3l Gam oo 0 9 S p o) S g Wlgioe 252 Sl
5 5 45 bl o oS sl L oS 1 e olass 5 5SS eslasl (lalS (55, 2 (ol o 50l
Zoles 5o Jelse ool den atlcn 2T (a5 5l Sle an T el ) 5 (Joko dxgs rals
Gl ol (ul38l g (Sias i azis jo ails o Slas s o)l (o o 1) ails o Slae als
Uil oses LYo o s, opl o (Drunasky et al., 2005) coul sass 5,155 5o lawes
bl ol glas 2alS by 0,38 Job SIS (ol o5 Sl bl s LS oSk
JUis! zals Jdoa) baails &35 5 (oialy ol slaplasl) a5 slaws (2alS (5 ) oS jiiwgid
Sl ol laie ()l jiweid g Dol

253 so Selwc bl a5 3355 L (Dolatabadian et al., 2008) |, Kon 5 Loblcdgs
ond hsb el Siladlosl (a8 Lyl ae slo i 4 Caglio sbul o oot L3
Aoz I looanSelats plo 55 b wnl al o5 85300 sk o Geizen 5 sk
wile GalS 5l F 5 0 Shoe Gl g Seballosanl 1 51 o335 355 00 plasl S
(Majd et al, 2006) el ooy @31, (55,8 5556 g ¢ Ll oz Lug) b g

GLQM}E] Colled U oogd oo o Saygmlonl b Sy wdss a5 woby jlas iz
OtreslimnST B 355 o s a8 15 4y SoypSslagl 45 (glaigs 4 sy (tals SlueS| T
155 e SapysSoslonl il 52l s 5 S 0 wiligs palle 5ime 5 oo slié 2
oz ag 5 Jb o5 gl Gran Gkl 05eS] bS], silegs b
ey s 05 xSy i slagsr s Jobe @ cenl Sen 5l SlysSals e
Baradaran firiozabadi ) ab _zol581 ailo o Shee )] Jlooas g oo atwlS oo ygumlonST,
S ygSemlanl b Jolone calises slacdale o a5 Wo,S ole olii=e ol (et al., 2012
pac) wals jleg 5l i wils o,Slee Lok Jolowe Sl jo Jg il 592y (5510 sxe gl
sl o 5 s 3 Shae iy o5 5 sbots ol sy (S8l b (o5 Jylons
pac jlond dy G a5 Sl Cowddy mu e te j0 0,5 0418 Jlade 4 SojsSwlann] Yee o V-
«(Baradaran firiozabadi et al., 2012) cusls (il33l oo ,0 Yo G pas

S5 g Gl & ol oSen (B Jobne 5 Stmly 54 s als o35 il
e 45 3ot oS Jili8l g ade glp lo s d ae S S Cely 45 09l 00ly S
S5 g S Sl Sl yh Scamln Grizes i 9 es Gl g Al (39 Gl &

o


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

wr 9 0ySdos ¢ ouigy Cluogad w Sl il § S ygSulinn! il Joloxo il

Sy 568 plblS &8 Gladis wd; GlEl b gs AL le 5 03,5 (o0 Sised sleazalS
039 Mg Gal3l ialesion adgi ) (5t 339 b 55,5 slaails (LS nl Labune oS 08 n
Taheri Oshtrinani and ) ceul aliv ool vy zls b Slandlosel 156 cov als 5o
olS el )| 5wl poe b Sleacdloognl b 250 Jsloe § sl sy oo ,kaias (Fathi, 2016
el g 0dged wal B 1) (2ld Slge g O Qi (Il 0¥ ane) g ool sy Jsb (Al el
PlaSl oialy slaphil Garwss Cuz 5o |y 6y (Gitusid Slge Al )0 g piugnd il

«(Taheri Oshtrinani and Fathi, 2016) ¢l oo als (39 Lal38l Eel amit 1o g sl ool
3 g SappSalapml 5 (Si5 45 a5 ol pli gy ol @l KBl aS LS
o el (0 Jsae) sl Cde ol g sl s b bojles ple Jg g o gine cudlo
AL eS g del Cawody o,y FIA L Clllo gy asle (S pae jles jo aS ol g
Sled 5o oo gwyp 30 (F Jaoz) ol Jols e ,o YAO L lawgie b jlead [0 5 Cudiloy
culop arld (pyieS el Caws 4 as o TP lade 4 clils el (S eSulannl G yan
obdly swyp s (F Jouz) sl cass 4 as 0 YT L S jsfnlanuld pas pae Jlad jo 58
St e Voo glol Gl jo cilyy asls i o5 ol olas (Raziyan, 2014)
Sl yeded ashes VO kel Jlend jo 5 cblsyy aS Ll (p yieS el Casay eSS SAS
el o cae zals (Goufo et al., 2017) 5355 Lol ael cavsy oy YVIO loke 4 pses

20,8 5yl 1y (S s Sl Gl b ogse asls il

Sl g 02 jloSan (w2 0y90 Dl Sl p (i S Sl aS ol LS wyp nl @S

5 08 I ime Slio iy s SeysSaslonl § Sabcdlodns] il aizes o Slio ol alS
@ o5 G s wsllae il Lalid 99 58 5 gy 9)50 Slao (o8 I czse o] B
5 Sebddlossl ply Gras Sl oy 5 pae Jle o Al 3 Sles (i S
able ylews ST (65l cire Oglas a5 ael oy [LSe 10 6,55 YEVO/) L (St sl
AVE/ L S sSoTipmsl § Selondlusnl Bras pac g wad (15 Jled 50 ails o Slee o 2eS
ool i1 alS 551 ol Jplone el 59 45 o n Jias kel ooty LS8 3 0,55k
o 142 55 o8 3 0l g o plp Calgd 55 5 sl ae il 2l 5 (K25t
als o, Slee wlaiuily o Sloe b Lo jo Slas dguge 3u,b 5l 9 00,5 Lioly 5 (odug, Slao Sgus
3 ookl Lol s wlo o Sloe alS 4y e iiS Gilels opl jo oplpls aies olidl |

\v#


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

AT limme 9 5l 093 0,lowd 25 le 093 | (LS (5599 543951 (63,2 Cligiod 4y b

&y 5> b 3,Shee Gl 5 A5 cpm il 1S 4 i SapgSaligl 5 Kol
Ly o9d o0 aihaie ;o (i3 i @y Cooglie o Jole g0 cnl jleslinul oS 0503 ol Glsise
2> b plgice 958 azlye ilel ol 950a5 b (alagle ;5 Conl (Saw o5 Al ciS 4y 4z g3

led SIS dalaie 0 olS pladg g (golaidl 4y g ools ralS 1y s Sl e LB

&lw

Abayomi Y.A., Abidoye T.O. 2009. Evaluation of cowpea genotypes for soil
moisture stress tolerance under screen house conditions. African Journal of
Plant Science, 3 (10): 229-237.

Abdel-Wahed M.S.A., Amin A A., El-.Rashad S.M. 2006. Physiological effect of
some bioregulators on vegetative growth, yield and chemical constituents of
yellow maize plants. World Journal of Agricultural Sciences, 2 (2): 149-155.

Ahmad A., Haque I., Aziz O. 1995. Physiomorphological changes in triticale
improved by pyridoxine applied through grain soaking. Acta Agronomica
Hungarica, 43: 211-221.

Ahmad P., Jaleel C.A., Salem M.A., Nabi G., Sharma S. 2010. Roles of enzymatic
and nonenzymatic antioxidants in plants during abiotic stress. Critical Reviews
in Biotechnology, 30 (3):161-175.

Arab P., Bradaran Firouzabadi M., Asghari H., Gholami A., Rahimi M. 2011. The
effect of ascorbic acid and sodium nitroposide spraying on some safflower
characteristics under irrigation tension. Proceedings of the 12" Iranian Congress
of Plant Breeding, Islamic Azad University, Karaj Branch, Karaj, 16-14
September.

Baradaran Firiozabadi M., Parsaeian M., Gholami A., Najafi F. 2012. Effect of
Water Deficit and foliar application of ascorbic acid on yield and yield
components of Nigella sativa. Proceedings of the 12 Congress of Crop

Sciences, Islamic Azad University, Karaj, 16-14 September. (In Persian).

Behnamnia M., Kalantari Kh.M., Rezanejad F. 2009. Exogenous application of
brassinosteroid alleviates drought-induced oxidativestress in Lycopersicon
esculentum L. General and Applied Plant Physiology, 35 (1-2): 22-34.

Dolatabadian A., Sanavy S.A.M.M., Chashmi N.A. 2008. The effects of foliar
application of ascorbic acid (vitamin C) on antioxidant enzymes activities, lipid
peroxidation and proline accumulation of canola (Brassica napus L.) under
conditions of salt stress. Journal of Agronomy and Crop Science, 194 (3): 206-
213.

Drunasky N., Struve D.K. 2005. Quercus macrocarpa and Q. Prinus physiological
and morphological responses to drought stress on Coriandrum sativum L. Urban
Forestry and Urban Greening, 4 (1): 13-22.

vy


https://akademiai.com/loi/014
https://akademiai.com/loi/014
https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

e 9 0ySdos ¢ ouir gy Slmognad 3 Soabaund b g St joSwliow! il Joloro il

El-Gabas N.M.M. 2006. Physiological studies on the effect of ascorbic acid and
micronutrients on sunflower plants grown under salinity stress. M.Sc., Thesis in
Botany, Faculty Sciences, Al-Azhar University. (In Persian).

EL-Quesni F.E., Abd EL-Aziz N., Maga M.K. 2009. Some studies on the effect of
Ascorbic Acid and a-tocopherol on the growth and some chemical composition
of Hibiscus rosa sinensis L. at Nurbaria Ozean. Journal of Application Science,
2 (2): 159-167.

EL-Tayeb M.A. 2005. Response of barley gains to the interactive effect of salinity
and salicylic acid. Plant Growth Regular, 45: 215- 225.

Farooq M., Wahid A., Kobayashi N., Fujita D., Basra S.M.A. 2009. Plant drought
stress: effects, mechanisms and management, In Sustainable Agriculture, 153-
188.

Fathi A., Tari D.B. 2016. Effect of drought stress and its mechanism in plants.

International Journal of Life Sciences, 10 (1): 1-6.

Goufo P., Moutinho-Pereira J.M., Jorge T.F., Correia C.M., Oliveira M.R., Rosa E.
A., Trindade H. 2017. Cowpea (Vigna unguiculata L. Walp.) metabolomics:
osmoprotection as a physiological strategy for drought stress resistance and

improved yield. Frontiers in Plant Science, 8: 586.

Hayat Q., Hayat S., Irfan M., Ahmad A. 2010. Effect of exogenous salicylic acid
under changing environment: a review. Environmental and Experimental

Botany, 68 (1): 14-25.

Hong-Bo Shao L., Ye Chu C., Abdul Jaleel P., Manivannan R., Panneer selvam M.
Shao A. 2009. Understanding water deficit stress-induced changes in the basic
metabolism of higher plants-biotechnologically and sustainably improving
agriculture and the eco-environment in arid regions of the globe. Critical
Reviews in Biotechnology, 29: 131-151.

Islam F., Yasmeen T., Arif M.S., Riaz M., Shahzad S.M., Imran Q., Ali I. 2016.
Combined ability of chromium (Cr) tolerant plant growth promoting bacteria
(PGPB) and salicylic acid (SA) in attenuation of chromium stress in maize

plants. Plant Physiology and Biochemistry, 108: 456-467.
Jaberi H., Lotfi B., Feilinezhad A.R., Fathi A., KianErsi F., Abdollahi A. 2016.

Effects of salinity stress, salicylic acid and Pseudomonas on the physiological
characteristics and yield of seed beans (Phaseolus vulgaris). Advances in
Bioresearch, 7 (5): 27-31.

Jirani M., Sajjadi N.A.M.H., Sheikhi M. 2009. Effect of growth regulators and
water stress on wheat cultivar characteristics of Shahriar cultivar. New
Agricultural Findings, 4 (12): 333-334.

Karami Chame S., Khalil-Tahmasbi B., ShahMahmoodi P., Abdollahi A., Fathi A.,
Seyed Mousavi S.J., Bahamin S. 2016. Effects of salinity stress, salicylic acid

YA


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

AT limme 9 5l 093 0,lowd 25 le 093 | (LS (5599 543951 (63,2 Cligiod 4y b

and pseudomonas on the physiological characteristics and yield of seed beans
(Phaseolus vulgaris). Scientia, 14 (2): 234-238.

KHosh Igbal F., Ghorbanli M., and Haji Hosseini R. 2010. Effect of zinc sulfate
tension and its interaction with ascorbic acid on some physiological indices of
rapeseed (Heyola cultivar). Vegetables, 11 (1): 102-93.

Kumar S., Saxena S.N., Mistry J.G., Fougat R.S., Solanki R.K., Sharma R. 2015.
Understanding Cuminum cyminum: An important seed spice crop of arid and

semi-arid regions. International Journal Seed Spices, 5 (2): 1-19.

Majd A., Maddah S.M., Fallahian F., Sabaghpour S.H., Chalabian F. 2006.
Comparative study of the effect of salicylic acid on yield, yield components and
resistance of two susceptible and resistant chickpea cultivars to Ascochyta
rabiei. Iranian Journal of Biology, 3: 314-324.

Mohammadkhani N., Heidari R. 2007. Effects of water stress on respiration,
photosynthetic pigments and water content in tow maize cultivars. Pakistan

Journal of Biological Science, 10 (22): 4022-4028.

Momeni Q. 2011. Effect of seed priming with salicylic acid and polyethylene
glycol with plant spraying with salicylic acid on drought resistance to maize
(Zea mays L.). M.Sc., Thesis in Seed Science and Technology, Faculty of
Agriculture, Birjand University.

Pook-pakdi A., Thira virojana K., Saeradee |., Chaikaew S. 1990. Response of
New soybean accession to water stress during reproductive phase. Kastsart
Journal Natural sciences, 24 (3): 378-387. (Abstract).

Popova L.P., Maslenkova L.T., Yordanova R.Y., Ivanova A.P., Krantev A.P.,
Szalai G., Janda T. 2009. Exogenous treatment with salicylic acid attenuates
cadmium toxicity in pea seedlings. Plant Physiology Biochemical, 47: 224-231.

Qorbanli M., Adib Hashemi N., Peyvandi M. 2009. Effect of salinity and ascorbic
acid on some physiological responses in Nigella sativa L. Scientific-Research
Journal of Iranian Medicinal and Aromatic Plants, 26 (3): 388-370.

Rahal A., Kumar A., Singh V., Yadav B., Tiwari R., Chakraborty S., Dhama K.
2014. Oxidative stress, prooxidants, and antioxidants: the interplay. BioMed
Research International.

Rahmani N. 2008. Effect of irrigation time and nitrogen application on qualitative
and quantitative traits of Everest Spring (Calendula Officinalis L.). M.Sc.,
Thesis in Agriculture, Islamic Azad University, Takestan Branch. (In Persian).

Raziyan S.H. 2014. Effect of irrigation intervals and application of mulch and
grapefruit compounds on quantitative and qualitative yield of fennel. M.Sc.,
Thesis, Islamic Azad University, Dezful Branch. (In Persian).

1va


https://arpe.gonbad.ac.ir/article-1-286-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

e 9 0ySdos ¢ ouir gy Slmognad 3 Soabaund b g St joSwliow! il Joloro il

Razmjoo K.H., Heydarizadeh P., Sabzalian M.R. 2008. Effect of salinity and
drought stresses on growth parameters and essential oil content of Matricaria
chamomile. International Journal Agriculture Biology, 10 0(4) 23-28.

Reddy A.R., Chaitanya K.V., Vivekanandan M. 2004. Drought induced responses
of photosynthesis and antioxidant metabolism in higher plants. Journal of Plant
Physiology, 161: 1189-1202.

Sadeghipour A., Banakdar Hashemi N. 2016. Effect of drought tolerance
epibrassinolide in cowpea. Journal of Crop Physiology, Islamic Azad University
of Ahvaz Issue 26. (In Persian).

Senaranta T., Touchell D., Bumm E., Dixon K., 2002. Acetylaslicylic (Aspirin) and
salicylic acid induce multiple stress tolerance in bean and tomato plants. Plant
Growth Regular, 30: 157-161.

Senaratna T., Touchell D.H., Bunn E., Dixon K. 2000. Acetyl salicylic acid
(Aspirin) and salicylic acid induce multiple stress tolerance in bean and tomato
plants. Plant Growth Regulation, 30 (2): 161-157.

Svehlikova V., Bennett R., Mellon F., Needs P., Piacente S., Kroon P., Bao Y.
2004. Isolation, identification and stability of acylated derivatives of apigenin 7-
O-glucoside from chamomile (Chamomilla recutita [L] Rauschert).

Phytochemistry, 65; 2323-2332.

Taheri Oshtrinani F., Fathi A. 2016. The impacts of mycorrhiza and phsphorus
along with the use of salicylic acid on maize seed yield. Journal of Crop
Ecophysiology, 10 (39): 657-668. (In Persian).

Yazdanpanah S., Baghizadeh A., Abbassi F. 2011. The interaction between drought
stress and salicylic and ascorbic acids on some biochemical characteristics of
Satureja hortensis. African Journal of Agricultural Research, 6 (4): 798-807.



https://arpe.gonbad.ac.ir/article-1-286-fa.html
http://www.tcpdf.org

