[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

VIV-40 iamip V600 OLT 5 g0 VE ojled 0 M (aLS 5 SIS 5 unl b s
https://doi.org/10.22034/jispp.15.74.95

23 N5 5 pberdaw Sliw S g3 Shes p Si3 55 50 L5,

(Triticum aestivum L.) O f.xf W i S 835

N5 s 5T el S e T e el el T S 08 il i (sl SO
Ol ool e sl l Gowe oS ( ALE K55 5 A5 tige 035 |
Ol sl poke sdSls (pond 058 O3l ke dngdh o5
Ol e dmasl e Jus sl Obl (b mibio 5 (55,5Li8 Slados 38 07

0 S

Ml 5l (S (S G el 0ol polal o 4 Lis 5o 1) CuiS )l o pke (S5l Jpame S Ol 4 pA
s Shes g5y p SEE S5 3T s g skt 4 sd olS s Ses SalS 4 e KIS e 45 ol (5550l i s ol
b gl 5 ($350US Dlados il 53 aleT SiAmS T AT (sl T Clld oo 5 plasdgn 5 (K55 Sl
A plowil (Sl Sl sl o el 2 JosSE Sose 4 s IS A 53 0L S iy B3 VY Gy 2 Juosl Ol
3550 GBS E3 b L5SU mahe 5 (5 Ogk 5 (355 Hseb 5t ol alad) Jaad ST 25) 5 g b a5 S6 g gl
s 0L 53 SilanSI BT slag T Sl il s B s s Shes shoys VEA halS csl (Sis 5 dng 2L
b bl 4 il 5,18 5l b g gn L 55 105 S oo 6,8 sk O £y 51 L 5 0dd pslnS] 25 alS sy K25
a5 8 Sl SI ST lag 5T cIld il el (S5 55 e cpl 53 il OF 51 (SU S 1 s A5 0l
S5 4 b i 4 () (VAR COVY) 5lamST J 5 ST SV lag sl Colad Ol ity S g0
S o by Ol ek e 2 el s 4y S Gk s G35 0o 3 £ oojled QI Sl 9 AT Oa 53 0 osled o g
b 4 bl gl 4 g Sk o it 5 r S g s 515 il 035 53 b (g 5310 (slallas

Y J‘,l:u sad sS/J._n JS 0595 33 d ;3 YA 9 Aoy /14 ﬁ:«u.a
dlous S (g2 (e 1 (Sl AmST BT (slag 5T Jid g JS 55 AT 25 1 (gl (slae 1

(sl S ol slaaly 51 S Olge 4 Sl asdie

VERO/ AN SLRSE gl 80/ NNA oy N LNV (6050 VEE/ANY lie ol s

jahanbakhsh@uma.ac.ir :asUL|; «J siuns s 5 %

.©wv.wm\ﬁl,ﬁgé;;}ﬁ}gwtgwgm;ﬁumukmeJ:

:@UWHJ“)Jﬁ@xvajm_!jsgu)pjuuw@m>t;,,~ﬁJp,fu;ﬂ)-né)b,,;,;a;mltfﬁjguwﬂ;flﬁwumw

Creative Commons Attribution-Noncommercial 4.0 International license https://creativecommons.org/licenses/by-nc/4.0/



https://doi.org/10.22034/jispp.15.74.95
https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wlin B g Shes p S5 25 36 G,0 e - eke i

O Kes 5 adsle KL 41

Sl sl 5l oS olil gl sladk3 4 Ol S 5amd
(POD) 5S4 Olgie os aims ol > i
wiby oS 3400 o,L3l (PPO) 5laeST 1L (CAT) VUl
21 dsbe 53 eddad 5 055 s STy a5 pls 5
Sl LS WS Olge ilesl os s L Als odgs
Sl sl ol 5 Jgloms (Sladd (s Ol St 15
Sl oS oS s St s s sl YIS
@ st Olidss s pddee (Movludi et al., 2014) sl
Sl 3 i Sl (SUs S5 & Ldew) axmd
Anethum ) Jss oS 3 aSosmiay opd s b lS
a 5,8 Oy o3 pme Sl 25l (graveolens dhi
Lo ol ol o gbddseis)S 5 S s S b
ssb Ui S8 5 s IS Glge (A ol L5

i 5> (Marcin ska et al., 2013) wxsl jalS jls jxe
5 S oS Oy & Lo S Ulge (pdies pdS 50 S
Farooq et ) 3l Jals 5 Ll b oo by 5 chle
Gl S 5l & s S el Ol S wlalS (al., 2009
O S e Si b b Sl il el (alS
O3S Il mad 5 A58 Lol ol (] oS 0 5518

| ¢ .(Saeidi et al., 2018) s . Lo cbJsl
¢l So JemsodA 8 250
S Bl e Lipd e M5 5 (b &S b O3S
Ods LS bl ey conl SAS S glad
st duﬁ}'l cdls e i S e
kS i 55 5o Rt g Shs i)l s
wﬂ}'Lﬁiﬂ d"<":d)“ sdaqb “g'i LY Jsibjf odalin CJ; (abu‘
d“ﬁ)j Clls mhae bpdS el e o
S5 o> (Huseynova, 2012) 5515 3,2 ol
o b oablie gl OLLS & 55 bl i Olg e
e 5 058l Jled a8 03 0 o 3l imman 5 (SES
CileS1 BT slan 5T Cld g e plAnST 25 L

als 5 Shas Ol 5 550 Go by das 25l 1 55

v Sl el cl Gl baag S 5l (S
& oS 5 Sl Sis 5 (Song et al., 2026) 54k s
Wb ol Sl Sl S olS OF mlys Ol 45 das
Yeor JLo U ssd o sw by .(Jahanbakhsh ez al., 2020)
GlS Gble 5 L8155 e ety SO0 JLSx
osba b el ol 5 Al dal LS Ol (s3oslis
CokS 5 LoeS [SiF GRS e e i
5 Shas il O JLs @ o:\s)ljéﬂi"lj S 1y Y pames
S Jelse ;I (Abbasi ef al, 2018) wsl o Sl oS s
oLS 55 8 e 5 N e (AT Ol 4 Ol e
C}'J‘Mg;'(‘;}u:"‘f‘f L QL&LS C,\.A}L;.A .Jja..s b)u‘
5 SN (S Shesas (SSUSS)
! a5 (Gupta et al., 2020) ol axsls ol oland o
Jles Lguadu_,f J.;.‘_,.o J_}'J&f gi&k.:}c.k»i Lﬁaﬁi_t)m@)u&-
Ca S 4 e el gl oS a8l Gl LS s 935S
oAl e 5T oAl Jlb i plie slasltle s
GlS s s Sles JialS Colg s 5 OLLS s s
L 4gxlse 5 kS .(Moayedinezhad et al., 2022) 5,4
(Y S ol 6‘0.\:}79‘.; dum& Léb\) Q.<.w> J«-u;
JS @ 0T 1S 5 e i glac Il )5S0 ge i
5 &3I 50 Dleogar 5 Ol S 3 Culg 3 5 OlalS
&ls > (Hosseinzadeh e al., 2014) 555 oS (50
C«.?J ‘LSJ""‘“‘ v.:}a.J g)_j?.!'-‘»-A gfdbm 6\.&(»;:4&.& L al.;§
R co% ) - P VOut Ry N PRSP PNt S t{ PR UNCOW POV
Turkan, ) 3315 oo (25 b ablie 4 SIeST 5T (slaotonm
B ey 3 e laaselid S SO s (2011
et B Jshe 0555 Sraml @S 3 48 Sl (g el
P9 pomes (Mohammadi et al, 2011) &S .
besl @bl 5 ke Glolle 5 il o
Selscbile s 5l (Kovacik ef al., 2014) 33 5


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

v Ol Ken 5 adslo L

VE00 /VE o led /10 o / aLE 5 SIS 5 b i

Sl 5 JSaE G cde w5 oas ail Ll
ok Ol 5 Olsee 0350 OS5l (omen 5 bl (5
A Aops 00 Sl o pdS WS Ol el JLe Y D
L tass ol plsl O80T (65,5l aaljlel) ol axils
0 V0 s Shes L kS 55 3 Ll e 4 iy slacs 55
3 Hf 2V S S ke Oy 4 bled SGS gljfcyu\
Bbl s sl 0ol Slalpmss 3 338 S s Ll
o Shes Ll oo ol HLSa VO f.uf.xzjjsasuijb.ﬁ'
RGN DU TSR VNV - p_fjiﬁsvn G
6L“¢i}j O 5 $slS SN pame s Slae 3 S5
ol e e ((Sir i L oablie s cslust sl
3 e 5 SPns Do ple des & b5l

23S 18 andlas 5y 50 i ol

L by 93l
Slape sl o Sas (555 (St 25 4G s o slaie o
Glerise 5 S Do F s Zilues) S
oKasl 53 VEYV Y el e s aalesl OU oS
A plil sl Ol b e 5 (35liS Slide
GoosliS wlislos Slidss S e wlidlen LT bl
Lo wosle Y104 Sl ol cole Lawsme ¢ fus)
boge ol § ole ax s Y0/ 1 adan SUL sl ST
slos Gllas Sla ool sl a3 Y78 Gl gles J3lo
=YYIA 12 gles Glae S0 ol 8 Sl azjs £0/E sa
Ll e Le V8078 UL s bav gt 5 5 S Sl a5
Of Slam= 5 IW/e Slewl <Ny5 Bla= alul s 5
SUL SuL bwge Ol ol Jl s e s £AQ/
Loy Voo wldle b Cusby bawge 5 xe L YAQ/S
5 Sistand ol slls JrlesT ol Jome () 513 503)
bl Ik b 2o \Y0r Lo o 51 0T gLl ol 5
VO 5 ax o YA Ll 5,0 5 (3,5 4835 Yo g e EA
PH 5 )~ o4 J‘ilﬁﬂ&u e Sles aids

BERGIO 7 IR R PR e O Ges 5 VIV 550> Sl

Syl gl (Bsmaeili er al., 2022) a8 b
53 gl LB jba (Sax iS4 Jlis] sl
» pesat a Sl ey 5l da 06 paS S,
(Alghamdi, 2009) s,% 0 Jé > glacs s
ot P 4S l OIST 5T sl 5T 1SS SISt
LS o Wl 25 Loyl 5 3 05081 b slaws 8 (55eSL o
ol 0l 318 0SS (ol 3 OT Ol Rl
et Soaslie b o 5T ol (VL Il (Amiri et al., 2014)
Gillham and ) ol b3yl 55 Sis i a4 oy olalS
oo 4 0S5 POD ksl .(Dodge, 1987
03 3 el i 335 jiba & oo Al Glanlisl
B Bl 53 8 e b as Sl e 4 el
I R VR P R PSS PR (P
55 5l (Taleahmad and Hadad, 2010) <ol ciuSaS]
S 58 oLl VB 5T a4 015 e SilunST 5T sl 5
503 031 33T adISsly Sl sl ol i
odes L O3St 5 Ol 4 O3k S|y fds
3 Sl 2 s oS slad e s pijj ol asls
SOy 3l S ol e pl 5 3L e s 035518
Jabbari et al, ) A4S o eslital ,uSBS Olpe 4 (g3l
Cled Sl S Lsb ol il O Kiays (2014
il (sla 15 4 Cuaglie b BLS s Wl wsl ol
Sl CAT Ol &S Jloy L(Amiri et al., 2014) 13l
53 54l 2alS ol 3 (g)s S S 55 0 el AL s
OF s o8 awl Gt oS 3 COy il ks 2alS amt
b Lo SV H202 03535 53 w3l opl G & Ol e
3308 Ol @ Ol eyl nl slagids Koo 5l s
Taleahmad and ) > 5 o,Lal Jgo S1s 51 Jool> O5uS]
@S VEN SVEY Sl s fussl Ol 55 (Hadad, 2010
Bl 03 5 oS 3 s 2Ll s s YVO s
L $osliS Jpame CiS (B Sl a0 oS ol
f"tg WY Olgme ool o3y yolanstl 5 4 Oliad ol s

o 5ol Ve e B aaddS gbadle s Josl Ol s


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wlin B g Shes p S5 25 36 G,0 e - eke i

i € JC W Y PR NS

O Kes 5 adslo UL 9A

(31,5 5l) 15n sles 2S1as

Jﬁ.ﬁ)‘@)b f‘)}‘}-ydid}b)é béﬁ‘b}&‘-&:’- gd::ljb.—\ )‘érs

(e o) 200

R ol 03 gl Jow S plend 5 (Kb s Sy -) Jais

Sal

s O i s
< = SpH  cibgs i
) mg /kg
0/4) T VRN NAY OAY/YY VNV e s

b adlS Ol Sl 5 O lld 53 & Jose o
6l Laulsl ( AUS LD Cugoan 53 K55 S
Sl O ol 238 bl (ol (s ls Sl 5 oy
Jlasl o3 Jlo G 3 5 Oy ol 2Bl 5 oY ples
Sy Sl o Ol dher Sl e SIS 48
dw) 55 Ol Sde A an S b s et oK Ll eles
5 0SS sl aen gl (Gl B adt j5eb
53 dsb 4 Cl8 bl ad Jleel asads 5051 s
A S s A T A e b L
S8 o o5k a5 e JUS 5 RS 25 05l glas S
bl Ay e s ol sls o S @ of i
s Vool iass ol s Al as Sl ys e V/0
S a5k b aly s s 4 S il
056 sl (GBS s 2 se ST A s ol
)}#J‘MdJLxT@)J@FT&'J)JJJC}ba
S50 Slassi b upSE msha 5 (L5 0sk 5 (W
Slalas 4 4 55 b 25 = slans 5Ol s a3
038 walp b bogsis 5 oY 5l el Sldbl &S L3

ool e Sbt pland 5 Sosd sl Ss 4 ) Jor
Yors Coavy 4 oo ka sl Gl sl sl o L
DL L el Sles 5 s a5l s e e
plonil Sl sy g5 5 ode Sl CiS o guashe
Olge asola s YO 5 CilS Olo) Olgie 4 olo e YY (03 S
bl Grae 355 Olpe A3 4B S s il Ol
e DAYVIY O S a Colos s Jleel Sb 05050
J8 a4 glasss 5y a2 Sl BB o S el
35 Jold i eSS VT S bl 4w 43
los b e aw 53 o5l 355 5 Dlid ppdselcn o shnd
okl vt Bl s ey de e (236
33 bee 358 Oy s B 3 Sy L0 oslioslatul
Jhsl S 053] bl 255 Jlys bl kal s
5wl b LT S B sl S s s S
S asdlae ol slagY 5 dals bl Losas 5 olS (ol
@ giale A e s Solul s wjfjlmﬁﬂl.gj J,T
Brg W <=l>.._}l Ll i g 8 s eSS e Clad sk
b alas AT als Sy B adlS Al e ) s Ll


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

44 O,an 3 adsle Kb VE00 /VE o led /10 o / aLE 5 SIS 5 b i

o5 ) s esliial 3 40 6\.&?.;3}13 o s =Y J g

osles S NE )
dals Zarrineh
dals Heyran
) Mihan/3/CMH79A.955/Bow//Pastor
Y Mihan/3/CMH79A.955/Bow//Pastor
Y Weizen/Mihan//Gaspard
¢ Weizen/Mihan//Gaspard
0 Khalij/4/Ghk"s"/Bow"s"//90Zhong87/3/Shiroodi/5/Khalij/3/Yan7578.128//Chil/2*Star
1 Catbird/Titona//Oroum
v Mo/4/Nd/WW15//Lee/Fn/3/N.5/Nac/5/2*Yan7578.128//Chil/2*Star
A Khalij/MV17

s 5 AT b S S sl
at o S A e ol s ole Chle 53y e O
.gﬂﬁ\}b;lﬁ@&

Rl SNl sl S g O3 paFlE (g xSl
5318 e amys Ve gl 3 050 5 S, lwl Lesls
LAl sad e UAE St 5 as S 515 Cele YE Sl
S p Oisse Ul JlnS5 oo oliws b 5 ol o
(WO, 1982) A5 (5,5 510

S w sy chl g cBle oSl
S oosb fff N s s S s (V4VA) Bradford
GlSan 5 otile Y al Shodbosdl g 1) Lo Ve s
w ol S sleamys b gles yo ya Ve e b Sl
Bl sl 5o e 38 Saety Bl akds Ve Ok
Gome il de Yo Jol ojlas Sl Al e Yo (o S0
Bl IS Sl Aol ) oo ¥ 5 pesdia s
Gl b gobop 5 cole K e 4 bad ) wlsl 5y s
Shokspol Sl e s S 3 S Sl amys Ve
daddsh 5l plS a a5 e £ 05 SWLAl 5 ol
36 s SIS Sl e S S5 450 Y B0 Dl
s 55 5 M 3 L (S, YL 6wl

LS bl S ctle YV e G Je) gy Sl

SF Sz e pome Ola Sl S5V Gl S @ e
Ll d S5 s sk e Sende sk 4o edd
el 4 Y dsdr s Zdpd Dose AS S
b bl 5 (55,0l Slide oSanl 5l &S e 55
Lol o) Shial s o Lol 55 edd 4 Jwa )l Ol
Jbs & sy L35 g Lls oS w5 o35 5 CD-92-6 S
clesl S a5 lald s oo Ses Lol S
el gLl g 55 S5 olew 5 Lo 4 Jaete ¢ Juad
PGl ol S 5 e A el el 2Bl Ol 4 45
03 e Sl 5508 O Jled 5 o8 e s GbLe s
5 Ly 213 Wl o ol zin Jussl oliel s o bl
Aea Ol S
S5l Sl s b 5 (N5 F 5 slasull
CBL sei 4 @ S AU 5l e 55, V0 L axls
Ll s Sl Coenl W 4 Gloj o3l cpl A3 oI S
G gla ezl ply 53 esw/als S 5 WSS
Lol Bl abls oLl iy mme axls Ol
s b LSy ol S Ol (Sis
by 5 pmn Spogy Bolad Sl Lls edad 28
b s bl (o aaS) St Ll 0 (6558 JWEl 5 @ S

J"“"J" J}‘.{\?- “ dﬁa)‘.)u\ )\ J,‘; L;itjft" Q‘j_‘...z_?


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wlin B g Shes p S5 25 36 G,0 e - eke i

bblfw.ﬁ}ﬂ\é.ﬂ-.é&l{ Voo

S okspols Sl e s w8 S 15 sl S sl ax s Ve
daddJ 5 plaS oo 5 ad Joe £ 05 SLSL 5 by
36 g LS 3 e s S SO, 4B Y BV e o
I S Ot - . CS TP S P (NP
Jos a Sl gl Yy maadsh L e sy S
rea e b sslas Bl s ol el ]
Sdr Sl 5 ol e JLS Szl dd
o8 b oalgl b s (SOus 5 iy s
bl L 550 L oagrlse Oloy (S b i 8
A eSSl S Gl el sba ey
Sl S b Sl Jpame b Gome 55 2 olendsi g
szl Ol b O Sl 5 sl > Jsb 5 STy
Oluadl B ba onls 13 Clie il o (5,8 o5l
chle 5 b B @il s ) Sld oS 503 fols
ol s

L s s chle o by oS chile (g8 00
3 eslaal Lo fl;,_ﬂ (Va7V) Arnon s, 5l eslawal
5 S s ds s b osa bl chle oy gladse
ez 036 S 05 S s o 45558

a b, IS =[12.7 (Des3) - 2.69 (Dess)] xV / 1000W
b by JS=[22.9 (Dess) - 4.68 (Dee3)] x V / 1000W
JS Lés J5=[20.2 (Dgss) - 8.02 (Dee3)] x V / 1000W
A5 55,18 = [1000 (D470) — 1.8 chla-85.02¢hlb]/198

() Ol oV (,8) S w508 5 055 W
(a50) z52dsb D 5

- E O KWK I ‘5uﬁ}si O [ PPN 2SR
SBs oslas ilweslbel 1w VB (.ﬁsi Clad
5 Chance s, 5l eslizul U YB3l S ol
sk s S sdows SloaaS booles (Y400) Maehly
b3St O s o7 elen 4 a5 3L 1) e Y/0
AAE byl plex 53 el olas s S L
S eslind b e gl Y msedgb 5o Sl Dl pid s
A ekl e gy Sl oS

s ool 4 ol e 4 (S5l sl 080 s s
oLl BSA (658 ¢ v e sl 5 5 512 Ikl e
A

U8 sl el o gl Ol Slovs
OLes 5 Omokolo iy sl eslicad U S o 50l
lydea s S Olge GaSeill sl 23S el (1447)
Il S Sygo ol Al ag LS 5 5l ISl o jlas Tl
oy Ve Jls 3 edd S S it e S 1/
A5 S Oipen SlS o Osla s anils, oS sl
Selesl A 4 5 wlsl O 4 780 J4bl 1) e 0 e
sl A2 I CETRPI{U NN VRV R vV IS
A3 30k 55 e 5 0l e 6 S0 Wy w5 e s
5 alolele U tels e w0 Ve Jgbl 1) e 0L
e bl ) s b i 5 A pines SIS
WS el s w0 ojlas 3 2 e V0 Colg s s e
(ol ojlae (WS el oS s el 03 G583l
S Sle agds 55 595 YOy Ce i L oagds 10 Dde
S eslas 5 ) Jee oY sl gleli Sl da Al
Yo A, Blsl gbdyd 2 s ol
Wids Ve Sde 4 s 6Ll OF @ eddag 036 0581 1) e
Lo pod OB 5l g L 0303 3 g O plem
W zpedsb 53 baaiped Sl Ul @lKiulesl Lamms 3
Lo okl ey Sl olKiws 1 eslial L el
.(Irigoyen et al., 1992)

A Ol odan gl odan Sl
s Bates iy, 5l eslizal U s aslanay SLS S
2 Sl e SN i .23 8 el (18VY) O1es
1 "COU RPN I{TUR/A (U SO BE U SR WP PR SRR
B B T e R
Bl Wyl 5o e 38 Saat Bl aids Ve Ok
Sme e Yo Jol ojlas Sl Al e Yow (o 0o
Blol Lalt JLedS Sawl el 2 e ¥ 5 oy

Gl b by oo cole K Sl 4 badg) walsl 53 s


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

Y OMKes 5 adslo Sl

VE00 /VE o led /10 o / aLE 5 SIS 5 b i

35 Gobme bl el S S 035, e Slio
Cows &yl b s S edalin Aoy ) kel Cla.ﬂ
slalas 5l pliS a a4 bas Slps cuys el
5 oS el 5l 3 b o3 gdoee 5 ediS S eIl
b o palesl sl o by e ks o 0
3 S JS OSs s deus YA 5 doys AN sl
(Y Jadr) 550 Jshoes slans
DA Olpe w S Jdu S e kS pasls
el oS syl asee LIS sdasOlis el
Lim 1y Js S Ol (S 25 sk s OlalS
Rl o3 b S s IS Ol Sos 53 5 S e
g by slaey S, plad 3 ol sme ials Ly canlla
sdalie 55 51 i Ll 8 4 S A5 S slad e
el cilas s piime olilsl LS as
s aS ksl ys cpdise ol .(Jahanbakhsh et al., 2022)
S 03 S s IS laarls als o i Si
ol Sis 5 oS aml s i 05 cioles] 3 s
Raeisi Sadat et al., ) 13 S f"'*f 53 s IS ey jals
Ly adlas opl 55 Lis IS Laxls & ol cle (2020
S5 g Sl 2 5l L L5 e ol DL Rals
Al i et s ol s Jlee 5 (5 s SlasliSS,
S S o (gt gy, i SRS s
(s oiws 5 Sy IS Ol g A WIS e
5 2 05T L 0T STy da s IS O oS3
ol s .(Naghavi et al, 2014) Qb Jgeysa YD
5o bele Hb co IS 5 boa s s ey
SLeS 5 S 1 dops S sl phe 53 o
@ (A5 O X a5 A9 0s x Y opled 5 55)
Ol oy e (MZGFW) VAV 5 V/Y0 gla s Sle b s 5
RS 5 B S I3 5 WIS sy ails a by is
S XY et Ci) oSS a byea 3518 Oy
(O US2) s (mg/gFW) YY) (Sl U (Jead &1

S5 4 oSS a4 b LIS Ol S s o R

Cles (6 S o3Il gl tldamS ﬁpi I[P P
S5 L (0av1) Mishra 5 Kar 55, 5l 5laaeSt, oS
AL sladsls il sl pls 45 S elil Sl s
Voo P50 Vs ke 00 w5t OT Nga VoS
Vool S5 sl 51 Sl e 5 A 4y SV e s
Ak Vo e 4 ol e 5wty 2l
00 b By Jskome 31 1) e Y0 Culg 55 5 A ekl
Dl Dl e A3 bl el eslas 1)y S
o gy Sl o8 5l eslial b sl 170 2 ped b )
ekl g

Golweslel 51 2510 3 A ﬁyi I[P PA
sKar i bS8 sl el a5 olas
gl Gl s ey Ok (60 L (1AV) Mishra
IV I s A T S e VO i
23 43 0 e s byl s el o jlas 2l s
Cles goe 23S 13 518 sl s YO sobecy
el ey Sl b e gU BT 2 edsb 5 Sl
5 e ol S ey el Sl el e
oS dloe 5 0 S L a4 aids

o s el wp sl iobl Jew s a
eslizal EXCEL 5 SPSS24 i3l 5 51 o35 oy Lajls sl
0 Jlozml hawr 53 LSD 05051 31 (ks alio (sl 5
Ao S eslinal Lo s

Cou g mls
VoSS nd s sherdsn Sle SULl s mb
S sl 5l 2 bl s JosS B s S (S
S5 JS Ssn S o (F Jsd) &S 3l LS sl
TR Om GOl O Lol sy Dlie pl o
e lS B3N o ol me Bl s S edalie A
25 S JS B3s s Gl 2ose Slio 4lS L
el 5 ol 3 W S5 g5 ) S oS s
S Sl g 55 % 85 sl Bl ST I e


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wolie S Sas p Sis i At Ll i — ke i

O, 5 adalee L VoY

30 SlS SS o b B 55 oy SB g 4 (K5 5 bt Slive bsls 4 Y s

Slay o S5k 4y .
) . , 3 ; 55 b
b i s a fdy XS sy Slaast ks b slast 4y R
W/aygoms VAR S i v/aayms Ve Y EE V/uagns VjeaY® Y )lj_{;
VYAV oY/a*® /OYA® AN\ A DALC S \ (55 sk a S
VATA R N/ ayEE o0** CYTREE VaS ke +/0QV** q (55 b S0
YRR y/vay s CJANVEE YoE VAYEEE /0 YFF q axb Jlie
VA oY o/ g o/aeY /e YA ialasl oLzl
Tt Y/ 0/t Ay Y/EA Y/ (L) & s s o
Aoy S o Jlaz! ck..« BENSEY-CVIPIS) FYpEeT g JNIw g VI S 0S T
—¥ Jgd el
Sl e 5SSk
e
3 Sdes S ofon SIS sleas , e b
_ _ LS S Jbs ks sl
Sy Sy J gles
oYY /gns /eayns /oy feayms ey s erA s \ LSS
VEaYa)eygns v/ayTns ~/\YV*’? Y/OiY## ~/~O-\ﬁﬁ \\i/WM \ (J:"S C}ﬁw)a‘)j?sb
VARALVAR LR o 7)o A /ey VY/YEE ARN \Y/Lq % q (o5 b LSk
AVFYO/XYS YoV OrATs A\ A /Y oVE /o 4 axb plas
£V LYY Vg Y /aV0 V/era\o /Y YA sialosl oLzl
£/67 V/04 4/14 Y/vA £ YAY (1) O i o o
Aoy S o) Jlazx! ch" 03 3 gan 9,15 gan b S 5 4tk Gk g mS
B (st opeh 5l dme U plad) b =1 2 W 2 g
8.000 1 .
’_‘% 7.000 - . ..
» d
v, 6.000 o e : ; e
% >
v % 5.000 - B g
oy "% 4.000 - i i ; i
Y % 7
= 3 3.000 - N 7 J P
. ” 7N 7
N 2.000 - 7
x
Y 1.000 |
0.000 2 . . . . . 7 . / o
1 2 3 4 5 6 7 8 9 10

piE by slacad 53

Wl PL0.05 pedas 55 ,l5 gne .s;&-.uf.u;sg.f Ol Dy Jdy oS oo gl pliol ¢ i foline S Ole amlie -V K2


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

Y Ol 5 adsls ot

VE00 /VE o led /10 o / aLE 5 SIS 5 b i

U (aiyr sk 5 LT o) foab 2 fr W g

4.000 -
3.500 -
3.000 -
2.500 - e
2.000 - %

1.500 -
1.000 -

0.500 -
R

b s ,ls
(S 570808 nef )

\ =

pAF bty slas

sl PS0.05 ey 55 513 5xe g_m:y(,»;qtﬁ Ol Dy b Jobs IS S (sl ULl x i il S Ol ds e —Y K2

Wil Jlasml gy e S Ol 4 SKES 55
.(Tahmasebpour et al., 2023)
crl o3 a8 3l DL LSSl amlis s 1l 455,
0l s Cps bl b s a8 bl
SleS 5 (F dode) S35 13 dos S sl maw
Os x ¥ oosled i 833) 5 (LA 0sd X Voosled 5 555)
(mg/gFW) +/v8 5 vAY b Kle L 5 a4 (i
Asls Golatl s gt 1) A 5550 Olsee (%S 5 G it
S5 S5 S S Bl s s ls L JS)
LU Y w ) S 05asl s s S el sl sed sk
S e 5 O3S ] SladISesly 555 L s S e s
Col Of s 35S S o Wl ) 5 Sl o
WA 3508 & Jls g BASS S Ol 51
Munne-) 3y5 0 Ladss 8 Ol 0438 xse
&S sls LA ydse (laasl .(Bosch and Alegre, 2004
L) 0o WSl Glyme a8 4 e SO S
Kos s 3 &S s (Silva et al., 2007) 345
Olpe Siulpl Gl Sis 25 &S WS Olge (i
Ms (Emadi ef al.,, 2012) sz Ly s 45455,
b5 0ad ST Sl AU LS e L5555 Glgme SRaS
Wang ef al., ) a1l ol Jlstle oo 55 5 Jld 0551

o x Y ol i p3) 5 (A5 0s x Y oled 5 83)
S5 (mg/gFW) /4 5 ¥IF b Sle b (Juas >
o5 O x Y esled i s8) glacs (Y JK8) cals
PRV T P PR e O IV PR S I
5 5 Azl 1y IS 1S Ol o iy (m@/gFW) \e/8v
XV eslad i 5 SlacS 5 B S 3 S IS
o (Jeas 215 x E oled Cip s b 2T A
Dlpee oy 2aS (M/GFW) ¥/0) 5 YT (sla e b 5
RS (T JS2) Lol pelatl o 4 ) S LS
Ol oS 50 S S ol gt ey
o3 S Gl S cpdiss Ly (pimpinella anisum L.)
Slyome ials iocan .(Heidari et al, 2015) ..l
Gl edd EIS e b xS oA b lS
Lials sl ROS Wy il (Mahdavi er al., 2022)
Rl S gl SEE S e a s lS Ol
ol e 3 5 OS]y o 3T IS
4 e M NS 35S S s 5 By ne
spde OLLS s s Sl s el ol
Jbs S sbsa b5 )S als (Nematpour ef al., 2020)
ol SIS e Law g (,.xf il glacs B s S

Lols b Jos S il Kig e el cpl s ol


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wlio g g Shes p Si5 i 36 b5, B — ke dlie

O, 5 adalee L Vot

% (aiy> spqb Sl dn 5] alad) fab 1 2 B 2 pg

12.000 -
— a
43 10.000 -
>
u % 8.000 4 €L £
-y \M‘ Z Z
2 6.000 -
Y
-y
= :1 4.000 - k
3 %
Y 2.000
0.000 |78 78 | 7

oS W i sl s

P<0.05 g )3 5ls e M ‘,.L.-.;JL,,, By Dy IS s S Cho (gl Bl x i filie 5 ol auglis -1 IS

B (i b 5l a0l o) bad 2T 2 W oo

1.20 -
X 100
o os0

wox

3N 0.60

L
2
2 040
'li
v 020

0.00

,In.LLS‘ bl sl [P

J

P<0.05 ch.aJ: I3 e SN t-\.ﬁ Ji'»Ly O Sy 9,8 Che gl p tGJ‘X B JJLEA'.A 5 C."-'-i'l?‘ doslie ¢ JS.Z

sl AR 51 36 115 e NS ) s 0 JS)
5 S p S, Ol wpl cdlb s 3 03 a8
Lol ol S s e ol G S
S sls Olis Calie lallae L(Sotiropoulos et al., 2006)
S 85 53 S O by Shals el S i
g5 by > (Narimani ef al., 2019) LS <=.x;§ Calises

OF s o ol 5L 03525 Ol OLS Lan 55 i3

2 sSir i 5 aS S8 S s Ol e pl by L2010
il QLS kS 5 s 55 5o b 5508 Ol
Sad e o ks Sl LSLA@HJMOL“&
) 5 e 8 S e el 18 5 05573
(s Q}Jq)(ujﬁ-)jeléj‘@d)gcw)&‘}fj
J@f]&dﬁ:ﬁc))y;ﬁ‘ggﬁﬁ@}f?&‘ﬁ

L3S deopd VITY Olss a0 S IS 055 25 SRals el


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

10 Ol 5 adsls it

VE00 /VE o led /10 o / aLE 5 SIS 5 b i

B (s 5 g 5l s 5lT o) foad 5T 55 7 A g

1.300 -
1.280 -
1.260 -
1.240 ~
1.220 ~
1.200 ~
1.180 ~
1.160 -
1.140 ~

S 5 JS S5 5
(J—ﬂ)é)

1.120

Jsl Jle s

S5 JS 05578 $lp S pshe a 55U sk amlis 0 JSS

B (i peb Sl dn ol wlad) foad A 2 W 2o

2.50 -

33 2.00

3 150
2 %

’1; 1.00

0.50

0.00

,Inxf bl sla H':J'.r

Wl PL0.05 o 53 s e SN e Sl DLy g YU oo (gl ) x 23 e 31 nSils aelie 1 S5

VA 5 VE Sl Lo w (Jab AT i

S5 4 by Sty Ol xS (Unit/mg. pro. min)
SN GBS pimes (VS8 Lshs olats]
(Jozd 2T 55 X E oplad il 5 55 Ol X 0 ol
5 e (Unit/mg. pro. min) VY)Y 5 SKle L g5 a
Voooled 55 5 5 Os b x Vooled i 55) eSS
YL 5 Y sl Sle bocs g w (b T i x
o slaest ks s Ol %S (Unit/mg. pro. min)
GRIPl e (S 5 A JS) disls el sy
S5 3 ST b Gl VIS (glagn 5T las
Behboudi er al., 2019; ) 535 » OWLLS 5 oJs

S asl g3lT sladen! sl e oS 4 by dlS
(Argenta et al., 2004) Llodls 55 5 4 JodS
oy 0L gl ST 5y =5l — VIS
L (55 05k x 0 opled i 903) S 5 s ool o2 &S
S5 5 pide (Unitmg. pro. min) VWY . Sls
Unit/mg. ) +/8Y ke b (55 0 x Voo )led 5 555)
Lsls olanl s a1y VUK Ol o %S (pro. min
3 O Osk x 0 sled B sbes s (U IS
VA :0he b i (Jod 5T (2 x 8 oled 55
5 Sl Ol o 2ie (Unit/mg. pro. min) Y/A0

¥oooled Ci 55 5 85 0l X Voeslad i g5) slacS S


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wlin B g Shes p S5 25 36 G,0 e - eke i

O, 5 adalee L Vol

(o ppeh 5l A ol plad) fad ol s W L 0

3.50 -
3.00

] j‘;ﬂ 2.50
ﬁ‘ A
=8 150
35 1.00
0.50

0.00

pus a6 s

P<0.05 b 53 jls sine S pus Sl 0l Gy o SIS S (5l Pl x i flise f ol aglie -V IS

B, b lae ol ) fai Al B s

-

1.60 -
1.40
3 33 1.20
f) V1,00
j 3080
=~k 060
0.40
0.20
0.00

[

Pt by sla s

PS0.05 o 3 s sne SN e Kl LSt g = 51T Bk oo (sl pU)l % 25 Jlita 31 (ke amlin A S5

e Sy Sl LS sl il bog sl
i 5> edises (pl (Ghaderi ef al, 2020) 55 <iylae
L opme (SEFE A S Lde) anmd ool 4 pdS )
S5 oSk e el e sl gladi 21l
S5 sl Ol 5 ke 3 bioss) @b
VEY 58k b (Jead AT 25 x ) ssled 50

GBS 5 oS Ok X 4a))) S Sy cp e (mg/gdw)

!

S ols LS i ldles (Rezayian et al., 2020
5 Sy GBS e il b 5 S, Sl
SRl ALty s 5 e 1L Sl 8L
.(Jahanbakhsh ez al., 2022) Jas . OLS 1, (5,13 sae
AT o sl a3 Siasn cnl 3 sl gl
8 8 s S sl gl o3 s 53 55 Jele

s2r 3 daloee 13 Ol S 55 2l L (Y Jsu)


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

VOl 5 adsls ot

VE00 /VE o led /10 o / aLE 5 SIS 5 b i

12.0

10.0

8.0

6.0

J_,l:m slaas

(Sp 50508 205 )

4.0

2.0

0.0

pAF iy le )

P<0.05 ch..u); Sl pan B poe Jga\,g VLS Gy o Jalow sbad Ciaw sl CBJ‘X o5 e S J;gal._.a aslio -4 S

S ol ars L0 doan) S8 5 3 Aoy S bed
Josly daled ot 53 ol (gl Bl sl g0 2 s
5 de glaaslad 51 S s il 55 Ll 5 s
ol gt oy s Gl 3l 0B ey
Hoque et al., ) 14 e oS S & GRSl o b sba
Ok x 0 oolad G 55) S5 Shask el b (2008
15 S e oo GIMJFW) Y/E9 (00 b (25
S5 b o n Ol (a5 ol ol sy
UM Sk b (Jab 2T i x0T el )
oo lls s s oS e O (uM/gFW)
3 e ol e (0 S8) 3L Gl ) bt (s
o e I L olS S ALl K5 e 5 !
soassl sy e Ol Clor ln 1) (Ao o (Sl ol
G S LS e Jad e ol oS Bl als o
e Stal Ll o (5 51 ol Same 4 asliond oyl
5> ST Ol ind 1S S Gl s, S6
sl ol (g5lesl sl 2 ATP W5 5 (6,8 2
2L > .(Hikmat Shoar, 1993) x5 lxi, (5
DUl S GRS o s Ol G 58 bR
Raeesi ) 50> cllas ol Sl i b a5 Sl ol

|

Dls 1y Jglowe A3 Oljas 0 268 (o A5 XY ssles
s KIS ke Gladid Olss () (4 JS2) L
Patger et ) A3l St 4 p5lis sbaa S Ol s gdie
Sl Olgs ¢ sk sloas Sl s al, 2005
23 il GE Jole el b5 5s (el slaeiis
Lo S e ol o o Jaee o 25 4 ey
Lo & S Sl Ol & OIS o Jslw o
.(Yamada and Osakabe, 2018) Lsi oo gres SE
SadS Olge K2 25 (515 L &S LS Oy pkioes
Raeesi Sadat ) =ab il 33 ¢4;§ S 55 5S1 5 Jgs
wllae ol 55 Jybs slads nl5l cle (et al., 2021
@ b 5 Jdowel Glaslidn s S 59 5l L Ll 8
SLs 1 dse Glaad e Jge glaas
sl S 5 5s ol A3 Al (s ym s 2
5 (Grml CBli= sl50) il 2T 5 odle S
Wi G e S omIP S 03 el s
035 Joo Sdplie S S Olse 4 O Sl sl
.(Bolton, 2009) b
ol 03 88 il ) Sl bpSle alie w5 i onds
gl 53 e 53 G g5 Jele A oes sy b


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wlin B g Shes p S5 25 36 G,0 e - eke i

O, 5 adalee L VoA

W
al

» ke

'i‘

3w,
'}i o
-

B

2

N

'l;

9

pAF iy le )

sl PLO05 gehans 53 13 gme WS pots Kl Ol Dy ondsp o (1 L1 X 25 it 1 0l el -V JSCS

Wei ) 55 5 o als 5 Shas oS a4 e Culg 5 5 ol
letal., 2017
“:."ij)” e bjﬁa& JMS[:!)‘} 4-,’.]”-’ @L:.. N QJSLQ&
C}k"“d’:i‘“.l’ s Slae L 51 (F Jod) oS sl QLS r.,\;f
Jvﬁ).) \ C}Qw BE) )btf.‘M u)&:}‘ (U’:"‘J thw) a )}JSL%
Oy VPN I] ST G
0 c\a.ﬂ B axb J;ula _)3| Ot A edalie )\JL;L&A
oLt @Lﬁ el o3 sl QLY IS s Al s Shae
AU Sl 5 et G55 Osk Lles & 3 Dse
)>¢.\;§4.'>|::ﬁw.xsﬁl)\;l)d;:)ﬁwdjw‘_}@
SN S VP91 OSRGOS W5t PN Qs PO
U5 Lol Ddalge OF s o8 sl Ol | gdes s VEA
(Narimani et al., 2023) 3,5 Calks i pls
oy d &l Odd ol ey S IS gl i8S
oeals L}.{Y; 31 .(Zhao et al., 2009) Sl g0 als JJS.LQ&
Yang and Zhang, ) 5 S o)Ll 415 O4s 56,95 Jsb Jals

.(Sadati et al., 2021
Jslowe (55 5 45 sl OLES 5 8 Jhoms s
Sl a3 e > (35 Jle b o S
XV esled i B3 laaaS 5 (Y i) S35 1 s
v (s AT X0 bt (S s AT
CS 5 5 i VY 5 NV/0Y Gl Sle Lo s
wly S s 5B S (Juad S 25 x4y )))
03 Jsboe lacpy n chale (V) IK2) sl ol 5
S e Slag 5T lled ll e 4 (S 5
Ranjan et ) Ll o JalS 5 o Jal8 5 ooy,
CLesss ssy » S Glallae L Oliie (al, 2017
5 o blite S aS U0s ges sdalie Lsls rb,;,l f”“g alises
GBI L s s Sbae e 285 Ol 2 S5
5 ol s (’-xf slas 95 5l e s SRS wll
ol s etel Gy s LS 58 Iy Il S
5 =158l (Tavakoli et al., 2014) il cillke G

NS Rl e (SE A5 Ll g s puS Ll

Jisl VL 41,8 (Ahmadian et al., 2021) coul ol
Com & e Als 4 gy gbacsl 5l glde ole suse

A 5l e sdome JUSH aS (g sbar 5 0 LS 5 a5

O gedl s g wile cails OS5 0553 J5b 5o S o5l aad


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

1 Ol 5 adsls St

VE00 /VE o led /10 o / aLE 5 SIS 5 b i

B (el b 5l de ol pla) foab =0 2o B oo

14.0 -
12.0

—
=
=

8.0
6.0
4.0
2.0

S dS oten
(S 505808 2o f )

0.0

P By sl s

e 53 Jlagme SN pus Sl Ol Gy S IS g n Cdo 6lp ooish X AT Jlae J1 o Kle awslie -V K3
sl P<0.05

W (o oeh 5l e T plad) fai 2T 2 W 2 g,

4800
4700
4600
4500
4400
4300
4200

JalanS.La.r-
()Lﬁ)é f;_,l:s)

| I
Slas

fdewa

.Sl P<0.05 é—ﬂ).} Sl sme SN r.l.ﬁjgal:a ] R PRI ;}ﬁﬂ;wgﬁ&ﬂc_,b Rl -\ Y e

s a5 Shee ghos W Al Col fuad
35 3wy dals By s kil s Ses (W ST o)l
23S Goge Bl Sl i bl syse Ll 2
AV eSSl Juad 2 (Kot 55 Ol o35
OF S8 ws § als 5 Shas sy
28 b (S5 P s b Slio (Sien
Slio Loah 5 Shas o Seen oo @l 1l
Sl ok o3yl & Jpdr 53 (S5 5 b
(/e ) a oy IS Dlis s pae 5 Cote alaly 51 S
gl o3 (V) S Ly IS 5 () b L S

S5 3 Shas EalS s oS Wb opl p i (2006
S L3l b Glgme SR 51 S0 Wl g e Sis
ol ol |35 analis 5 odle ails a0 51 A
x ¥ oooled 5 53) slacS 5 (Barnabas ef al., 2008)
R S s p S LS gAY Sle b (S Os
led 5 53) S 5ol en 4 5 il 1) 4l 5 Shes
X Ol g gy dald o8y 93 5 W5 Ol X A 5V LY
o Shes S 5 LS I3 S OIS 53 (A5 0s
BV L (b 2 5 x Y oled L858 S S
A S s Bl il Gl s s p SlS


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wlio g g Shes p Si5 i 36 b5, B — ke dlie

O, 5 adalee L K

C;L‘:ﬂa);f;};)-ﬁlaad&w

5000 - af
4500 1 7
4000 -
3500 -
3000 -
2500 ~
2000 ~
1500 -
1000 -

500 -

B (aip a5 5l dm ool ad) foad 2l 2 B 2,0

abed
afgh
7

fghb_

e

"By

7

% %
3 4

g a-

abe ab ab ab

2B et ot o e
7 7 w 7 7

N

piS «d il glaci sl

P<0.05 ch..a,: Jls sre NS pe Sl Ol Gy ails 5 Shes i gl fb’)ix oS e S Nl Al A )

|

wlhsbjy@w_}g&u-algdlaajﬁa&@_g Jgd=

2 & 3 5 9, 9, Y, o) 2 Lo
o a I - ] - 3, 3 R 3.
/;\ -x ~ A _3:‘) _3:‘) —3:’) % Y Be) . n
- Mol ) 2
< = 1 e = 2 u, 2 L T I
z o 2 r ~ ~ S KN kN —~
S > v v =
[N < —~ —~ ~
\ \
Y  /4qvEE \
A\  /4qvEE +/4qvE* \
£ JOVVTE L ajenYTE ey \
) —v/YYYV —/YY —v /Y™ —VJEAYFE \
1 —+/V4Y —+/VAY —/\A —JEYNEE 40V F \
\ZREEETYA S ULV, £} SRRV, £} STV UL VLT S LYY N \
YA U\ A i 0 - RV V-L R VS 7-F A +/V00 JARE) VY \
q VJoVER® V/0T\VEE +/0TAFE V/QAYFE —oJOYEE VR e/ VER B VAR \
Ve YALN VARV AN VARt /Y YYY /Y —+/\80 v/v 80 \
1) C/YVA® YVAE YV YYE ETAR SSAEYA A A 0§ A s YYVE VAYNY )
VY VARV IVARKS VARV —+/YY0 /e O /e o/ AR v/v0) —+/\4¢ \

Sl dalet g e o Ses il ails
b 9 j\yLSE; Slews By &lﬁfiA ‘5§i:~wrﬁdh C)i,f;:ff S 4o 9
el aS sl DL agn pl s laS) J"‘ég;li,))'u':“s‘ﬁ

1o axdls ROS a5 3 lodes f& ASl g5 0 LA(,.}_J'.;T

5

ol ol L (gols pme 5 e el 5 don ) Jlazs]
5 S Siad (i 35 Lo ys 0 e 2 (=+/Y 0%
IS 3 5 SlSTy b YK lis  ls pme
Dn OB s e Siees nidn 5 (V)
(8 Jsd) ol oy (=4/NN0%) 5l 5 AS 555,


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

WY LK 5 adsle SSL

VE00 /VE o led /10 o / aLE 5 SIS 5 b i

SR g 5 D el pd 3 pAF glacai BS54 e gl atle gl ool gaadl i 4 4o il -0 Jur

Ji;}j(dbjj)uwf&@lﬁjad\sajﬂwé\ﬂud}p%\ﬂ

5 ) olols Lo i
(it gt 3 e 5l o) s 5 D e
e o-bols
GMP TOL SSI Ys
AR —/YEe EARAN VeV -/ +/04 +/04 0/A40 \
TaY YV oYY Y% VEA +/494 /849 §/44Y Y
ij(dujs)uwfgqulpﬁunw/ Sy baddie ol s _
3 3 okl Lo . _
(a5 5eb Sl dny (k] pad) b . ) oy olda a4 3o
S o=bols
MP YSI YI STI HARM
ARE /YEY v/EeA ARAY v/EeV +/094 v/04 0/Ad0 \
V/EVA —/YVY /000 ALY v/oVE +/444 v/eeq £/+Q4Y Y

S 5 S Oy Byl o wls 5 Slas (sl glad 5 i 5 ool kg ¥ s S il 1Ol il piile - st

MP YSI YI STI HARM GMP TOL

AL ,
SSI Ys Yp B ol
6)‘.&‘

\ A +/44 +/A¢ \Y/ Y £/0A +/E4

VLY NVIS SRS SV Y Y WNA

VoL E/¥0  E/AY X ool 55 Jsl ey S

'/00 —'/'-\ '/\\ xh—)?” O\J:‘;-Vj)j/\ij‘r

A +/AV +/44 /AN \Y/v0 /LY AN

A 1 NN N Y I L Y SRS TN ¥

VA VTS WYL S B A

/0O /Yo §/0) X slacs 55 ps2 05,5

-\)O‘Yéua)w

ViV +/AA V1 +/44 1Y/44 Ly /A

AT TN -SRI Y % UY\'a VAT SR ¢ o

—NE Yo YO X -X

YO 4T EVE X £ ooled 5 p g 058

€205 03 0

VAay +/A¢ \ +/A¢ \Y/YY ¢/07 /Y

+/AA £/8) L/VY

55 oS

O oS sl 0L sk ol wazw B (ULEA
ple Ll i 55 5 Se L TOL 3 MP GMP sl ,2xLi
oseh 3l e bl fk) e AT 5 5 (b)) i
Ol cnlple lls smy (bime Siomen dbi
Sibewls Olge 4 1, STI 5 GMP MP la_axls
228 S Jeose glacs B Sl gl el
S s sl VL s Shae S 55 A5 O bl S
O {
SMlaca s glads s mbiglad s 4 e ml
38 5 S8 S 3 s 3use Jed slaasls Ll
Ao ol fad) Juad ATt s GRS 0sdy Bl s s s

A aols 53 ol S55s B p 5 20ls Shas (W 5 5eb )

S Cles O35St Jld slaad S 51 b Sleds s
Ol e e 4S sls olis SSI u.a;-l.w (A5 (Ji‘ 53
Shestazal .l olanl Vo ojled Cipl 4 A5 4 e
Ui i ¥ooslad 33 o sls 0L TOL asls
b by o MP sl Olpe o e ol |y 5 & e
o 33 5 bod ) ple @ S S o bl S5
2o Dl 5l s Jeed ot ) Jald
ka5 Sike 2t Olies i GMP asls Ll
Al s S o b oled iS5 4 by Gosee
Ll id a Cond 0 Jos Al 035 55 5 i s
el 53 (V5 0 Jodz) Lols Ol s 5l S A

Gl Olse a b £ 5T O o lad slaca s Ol


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wlin B g Shes p S5 25 36 G,0 e - eke i

Dendrogram
Ward Linkage, Squared Pearson Distance

bbm 9 4dsle gi:b

VY

70.99
o 4733
=]
=
5
P
[=1
2366
0.00 I 1 I : }
Zarrineh 4 Heyran 7 3 8 1 2 s &
Observations
5 PO . vl N é P — 5
PR3 ) 03 g o5 GG B e S sl p s s s -V E S
3 A Groups
5 = [ ] 1
L 2
2 * 3
24 ]
=
£ 1
=]
£
Zarineh
8 *
- ©
s
T 7 4
I?‘: -4&,-..an > -
-1 3
L
1
2 * a8
L J
2 1 0 1 o 4 s 3 7

First Component

Jol adse g5 bl » (’"‘f LS 8 5 Ko a4 Jeou glagasles Ol Hls ged S31 S e VO S

MP , STI ; HARM 5 GMP 5 YS sls ol l; o5
Ll s a5 Shee 5 adss ol a0, coke
oobattl sy ey S o 3 1 Jsl i, A5 s Jbp
Y (..5) ol 31Ol e als 5 Shae lal (gl ol by sls
35 el bag .88 505
3 bt il il ol a4 4
oy jshie 4 ol claadie 4 4 ails 5 Shas
Lol 51 S o bl 5 Cliv Cwatl (55 e (Dl
Babazadeh et al., ) =3 S el Laosls S ol i sl 3
laaie, slan elel  badl e sl sl las (2017

gl gl s sluas oS G- ol S5l oy Sl S

A og S a4 b 3 5 el ghuates 4 e s
Jels Jsl s S ol ool NV Jpa 5 )8 S o zls s
oA SV T old glacss) S el 055 55 93
O 53 IS Kl 3IVL s Shas lyls 5 dzils I3 0l
Loy 5 sy (adpypeh 5 dm bl wld) Juad &
5 YP glaaxls gl p dsl 2dS JS S0ke 51 Gl sl
&3 Y S e 058 b 3,50, St TOL 5 SSI
Los YST b 51 L 5580 Jala 1, 500 (glao o
Jols oS pgm 055 5 il Ce S rSbe sl Gl el
02 o Ses Cdo b 5l oy 4 o) s b oesled IS

SIS S ke 31 Ol oy 5 cils 3 J sl ad,


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

NY LK 5 adsle SSL

VE00 /VE o led /10 o / aLE 5 SIS 5 b i

Amiri et ) Lpd o anslio Obojan sba Slin ples sl
ol slaadse a4 e 5l (S 4 e la el
A3 S eslizal b gb LT

S o
oS agd e bl i sl ol w4 s b
3ol (Soids 5 i, glas Sl s s Eel SEx
e ss opl s s e QLS ps slulS] Slds e
A 5 A Sl silS gla i 5 b ol (S
Slap 3l cdlas Ll s oS s 5 Shee J2alS 5 Ly S
S5 a2l 5 olS el sla S5l 5l &S cols| i
b oot 55 03 G 3l e 5 oo i (S0
et e My Gl 03 o elS s O el
J L s slaSl, U VB Slis g ls e 5 Sl
355008 e s ime 5 e Soes i 5 IS
o e (Shsen b 3y el Sy SIS
ol o3 SleSt B L s SlaSty Lo VB slis
03 lodes 18 A5 e a5l opl oS sl 0L ey
b slaws S 51 2L Sleds 5 5l 5 azils ROS 4 o
Olee i (M35 (nl 03 (iomed S Ciles O30S
S 5T O bt Glacs 55 4 S S 4 Jed
Use o b G5 sbaads OS85

2 ged b yme O S0 5a 4 25 4 pslie slac 555

Sl SiS
oSea 5 waelew 31 &S ("2‘.\%5‘ p’y 345 e Rk
Sale i ol el o (B s i el el

.rﬁjl{m\bbﬁjﬂﬁj

2ol A gl Jeol slaadlie @ wge 55 eslinad 5,5
S5 wFsP ol 5 aS)F <P +)) /Y Jpep bl
alye 53 Olal coul badlge 5 Late sldad ediasolis
sy cillhs edsalyl Jsel L BLsT ol
23Ol cole L s Slis (Mollasadeghi et al., 2011)
NS JCIER VN SO PRTIC P
sl b ke s Lols 13 el Wil S e
A LS e T Sl O g er sk 4wl
18 gorme iyl Sk S 3L, Casgrge glls adlge
D3 b cou 1) Slin O &S ol plauan] b 5 s Sis
4 43> .(Shahryari and Mollasadeghi, 2011) Xas .
Lesls cpp Slpdl (il & 58 il Lol slaad e
Ol (p35 434 PCA2) 5 (Ul adl3s PCAD) ail3o 53 Lo
2l eed e s (do)s £) 5 08 S a) 5l
5 opmen (0 Jgd) s)ls VL 1S adse g3l
2o pn 5 Jsl adle 50 Ll eddaile Slaadle
L8/04Y 5 0/A0 g ow) sl SOl S ek
SO0 JSK8) s eslizal &M b o 5 sl cnl b
L ool lmd 5 cote (Sian ol adlge 45 515 0L Lasls
a5 53 5,03 YI 5 YSI; HARM 5SSI 5 YS (slaaxls
@ Jord 5 e g a0 5 Shes b had e ade
LoV s e (Saen pys adlle ol (S5
el sls OLEIGMP 5 STI s MP5 YI 5 YP (slaals
Ao i 4 sl Sl L adlie ool Ol
slapaxls Sl elinal b Jol slaadlsn 4 a2 25 S
o5 s dleg ki s s a5 S 5 SUS 4 Jood
S A ez ls ol 5l s gl S 5 (gsldas sl el
320 a1y Laesls s E55 i sk slacsS 5ol
31 eslewl (Kamrani et al., 2016) Las o ol
b ool Shen o l ge ) Olge 4 Sl
5o kS s a il S slacsss plela sk


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wSlio B s Shes p S22 36 b5l g - ele Allas O Ke 5 adslo SO i

@L:.a

Abbasi, A., Lotfi, R., & Janmohammadi, M. (2018). Response of antioxidant defense mechanism and wheat yield
changes to drought stress with application of different concentrations of nano-silicone and nano-titanium. /ranian
Journal of Dryland Agriculture, 7(1), 79-101. (In Farsi). https://doi.org/10.22092/idaj.2018.120366.196

Ahmadian, K., Jalilian, J., & Pirzad, A. (2021). Nano-fertilizers improved drought tolerance in wheat under deficit
irrigation. Agricultural Water Management, 244, 1-12. https://www.sciencedirect.com/science/article/abs/pii/
S0378377420320916

Alghamdi, A. A. (2009). Evaluation of oxidative stress tolerance in two Wheat (Triticum aestivum) cultivars in
response to drought. International Journal of Agriculture Biology, 11, 7-12. https:// apifspublishers.org/view
paper/76090-pdf

Amiri, A., Bagheri, A., Khaje, M., Najafabadi Pour, F., & Yadollahi, P. (2014). Effect of silicon foliar application on
yield an antioxidant enzymes activity of safflower under limited irrigation conditions. Journal of Crop
Improvement, 5(4), 361-372. https://www.sid.ir/fa/VEWSSID/J pdf/22213920405.pdf

Argenta, G., Silva, P. R. F. D., & Sangoi, L. (2004). Leaf relative chlorophyll content as an indicator parameter to
predict nitrogen fertilization in maize. Revista Cientifica do Centro de Ciencias Rurais Universidade Federal de
Santa Maria, 34(5), 1379-1387.

Arnon, A. N. (1967). Method of extraction of chlorophyll in the plants. Agronomy Journal, 23, 112-121.

Barnabas, B., Jager, K., & Feher, A. (2008). The effect of drought and heat stress on reproductive processes in cereals.
Plant, Cell and Environment, 31(1), 11-38.

Babazadeh, H., Sarai Tabrizi, M., & Homaee, M. (2017). Assessing and modifying macroscopic root water
extraction basil (Ocimum basilicum) models under simultaneous water and salinity stresses. Soil Physics and
Hydrology, Soil Science Society of America Journal 5585 Guilford Rd, Madison WI 53711 USA.
https://doi.org/10.2136/SSSaj2016.07.0217

Bates, L. S., Walderen, R. D., & Taere, 1. D. (1973). Rapid determination of free proline for water stress studies. Plant
and Soil, 39, 205-207. https://link.springer.com/article/10.1007/BF00018060

Behboudi, F., Tahmasebi Sarvestani, Z., Zaman Kassaee, M., Modares Sanavi, S. A. M., & Sorooshzadeh, A. (2019).
Improving growth and yield of wheat under drought stress via application of SiO, nanoparticles. Journal of
Agricultural Science and Technology, 20. https://jast.modares.ac.ir/article 16237.html

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, 248-254. https://pubmed.ncbi.nlm.nih.gov/942051/

Bolton, M. D. (2009). Primary metabolism and plant defense fuel for the fire. Molecular Plant Microbe Interactions,
22, 487-497. https://pubmed.ncbi.nlm.nih.gov/19348567/

Chance, B, & Machly, A. C. (1955). Assay of catalases and peroxidases. Methods in Enzymology, 2, 764-775.

Emadi, N., Baluchi, H., & worldview, S. (2012). Effect of drought stress on grain yield and some
physiological characteristics of different red bean genotypes. Plant Ecophysiology, 18, 1-11, (in Farsi).
https://cropscience.uoz.ac.ir/article_207555.html?lang=en

Esmaeili, A., Zebarjadi, A. R., Nadjaphy, A., & Saeidi, M. (2022). Investigation of activity of antioxidant enzymes
under drought stress conditions in some bread wheat advanced genotypes. Cereal Biotechnology and Biochemistry,
1(4), 496-509. https://doi.org/ https://doi.org/10.22126/cbb.2022.8408.1023

Farooq, M., Wahid, A., Kobayashi, N., Fujita, D., & Basra, S. M. A. (2009). Plant drought stress: Effects, mechanisms
and management. Agronomy for Sustainable Development, 29, 185-212. https://doi.org/10.1051/agro:2008021

Ghaderi, M., Jahanbakhsh Godehkahriz, S., & Raeisi sadati, S. Y. (2020). Study of total protein content, soluble sugar,
proline content and P5CS gene expression in leaves of three wheat cultivars under drought stress, Agricultural
Biotechnology Journal, 12(4), 125-144. https://doi.org/10.22103/jab.2020.15668.1219

Gillham, D, & Dodge, A. (1987). Chloroplast superoxide and hydrogen peroxide scavenging systems from pea leaves:
Seasonal variations. Plant Science, 50, 105-109. https://doi.org/ doi: 10.1007/BF00391422

Gupta, A., Rico-Medina, A., & Cano- Delgado, A. 1. (2020). The physiology of plant responses to drought haracteristics
of chickpea (Cicer arietinum L.) under drought stress, Photosynthetica, 54(1), 87-92. https://doi.org/
10.1126/scienceaaz7614.

Heidari, N., Pouryousef, M., & Tavakoli, A. (2015). Effects of drought stress on photosynthesis, its parameters and
relative water content of anise (Pimpinella anisum L.). Journal of Plant Research (Iranian Journal of Biology).
27(5), 829-839. https://doi.org/10.22103/ 27507/

Hikmat Shoar, H. (1993). Plant Physiology in Difficult Conditions. Niknam Publications, Tabriz.

Hoque, M. A., Okuma, E., Banu, M. N. A., Nakamura, Y., Shimoishi, Y., & Murata, Y. (2008). Exogenous proline
mitigates the detrimental effects of salt stress more than exogenous betaine by increasing antioxidant enzyme
activities. Journal of Plant Physiology, 164, 553-561.

Hosseinzadeh, S. R., Salimi, A., Ganjeali, A., & Ahmadpour, R. (2014). Effects of foliar application of methanol on


https://www.sciencedirect.com/science/article/abs/pii/
http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

Vo al,Ken 5 adslo SSb V60 /VE o )lad /10 Mo / aLS 5 SIS 5 Al b a s

photosynthetic characteristics chlorophyll fluorescence and chlorophyll content of chickpea (Cicer arietinum L.)
under drought stress. Iranian Journal of Plant Biology, 5, 115-132. https://ijpb.ui.ac.ir/article 18904.html?lang=en

Huseynova, M. 1. (2012). Photosynthetic characteristics and enzymatic antioxidant capacity of leaves from
wheat  cultivars exposed to drought.  Biochemical et Biophysical Acta, 1817, 1516-1523.
https://dor.isc.ac/d0i/20.1001.1.20088264.1392.5.18.9.1

Irigoyen, J. J., Emerich, D. W., & Sanchez-Diaz, M. (1992). Water stress induced changes in concentrations of proline
and total soluble sugars in nodulated alfalfa (Medicago sativa) plants. Physiologia Plantarum, 84(1), 55-60.

Jabbari, H., Akbari, A., Khosh kholgh Sima, N. A., Alahdadi, I., Shirani rad, A. H., Tabatabace, S. A., & Hamed, A.
(2014). Comparison of antioxidant enzymes and proline roles in drought tolerance of rapeseed (Brassica napus L.).
Journal of Oil Plants Production, 1(1), 15-31. (In Farsi). https://yujs.yu.ac.ir/jopp/article-1-26-en.html

Jahanbakhsh Godehkahriz, S., Kheiri Sis, M., & Raeesi sadati, S. Y. (2022). Effect of putrescine on yield and some
physiological parameters of wheat in response to water deficit stress. lranian Journal of Field Crop Science, 53(4),
16-29. https://doi.org/10.22059/ijfcs.2022.329821.654849

Jahanbakhsh, S., parmoon, G. H., & Joudi, Z. (2020). Effect drought and salt stress on germination, establishment and
antiocidant enzyme activity different ecotypes chamomile (Matricaria chamomilla L.). Journal of Soil Science and
Plant Nutrition, 8(30),1-19. https://dor.isc.ac/dor/20.1001.1.23222727.1398.8.30.17.1

Kamrani, M., Ebadi, A., & Mechreban, A. (2016). Evaluation of grain yield-based drought tolerance indices
for screening durum wheat genotypes. Jordan Journal of Agricultural Sciences, 12, 649-665.
http://dx.doi.org/10.61186/jcb.15.48.1

Kar, M, &Mishra, D. (1976). Catalase, peroxidase and polyphenol oxidase activities during rice leaf senescence. Plant
Physiology, 578, 315-319. https://doi.org/10.1104/pp.57.2.315

Kovacik, J., Klejdus, B., Babula, P., & Jarosova, M. (2014). Variation of antioxidants and secondary metabolites in
nitrogen-deficient barely plants. Journal of Plant Physiology, 171, 260-268. Http//./10.1016/j.jplph.2013.08.004

Mahdavi, Z., Rashidi, V., Yarnia, M., & Aharizad, S. (2022). Grouping of advanced spring wheat genotypes based on
morphological, physiological and yield components under drought stress. Journal of Crop Breeding, 14(42), 9-21.
http://dx.doi.org/10.52547/jcb.14.42.9

Marcin ska, 1., Czyczylo-Mysza, 1., Skrzypek E., Filek, M., Grzesiak, S., Grzesiak, M. T., Janowiak, F., Hura, T.,
Dziurka, M., Dziurka, K., Nowakowska, A., & Quarrie, S. A. (2013). Impact of osmotic stress on physiological and
biochemical characteristics in drought susceptible and drought-resistant wheat genotypes. Acta Physiology Plant,
35, 451-461. http://dx.doi. Org/ 10.3390/ijms140713171

Ministry of Agriculture-Jahad (1402). Agricultural Statistics Yearbook (Amarnameh-ye Keshavarzi), Crop year 1401-
1402, Vol. 1: Field crops. Tehran: Ministry of Agriculture-Jahad, Deputy of Planning and Economic Affairs.

Moayedinezhad, A., Mohammadparast, B., Hosseini Salekdeh, Gh., Mohseni fard, E., & Ali Nejatian, M. (2022).
Effects of drought stress on total phenolic, phenolic acids, polyamines and some organic acids in two important
Iranian grapevine cultivars. Journal of Plant Process and Function, 8(34), 19-26.

Mohammadi, A., Habibi, D., Rohami, M., & Mafakheri, S. (2011). Effect of drought stress on antioxidant enzymes
activity of some chickpea cultivars. American-Eurasian Journal Agricultural and Environmental Science, 11(6),
782-785. http://jispp.iut.ac.ir/article-1-1199-fa.html

Mollasadeghi, V., Valizadeh, M., Shahryari, R., & Imani, A. (2011). Evaluation of end drought tolerance of 12
wheat genotypes by stress indices. Middle-East Journal of Scientific Research, 7(2), 241-247.
http://www.idosi.org/mejsr/mejsr7(2)11/19.pdf

Movludi, A., Ebadi, A., Jahanbakhsh, S., Davari, M., & Parmoon, G. H. (2014). The effect of water deficit and nitrogen
on the antioxidant enzymes activity and quantum yield of barley (Hordeum vulgare L.). Notulae Botanicae Hortical
Agrobotanici Cluj-Napoca, 42, 398-404. http://dx.doi. Org 0.15835/NBHA4229340

Munne-Bosch, S, & Alegre, L. (2004), Die and let live: Leaf senescence contributes to plant survival under drought
stress. Functional Plant Biology, 31(3), 203-216. http://dx.doi. Org 10.1071/FP03236

Naghavi, M. R., Moghaddam, M., Toorchi, M., & Shakiba, M. R. (2014). Evaluation of spring wheat cultivars based on
drought resistance indices. Journal of Crop Breeding, 8(17), 192-207. https://jcb.sanru.ac.ir/article-1-611-en.pdf

Narimani, N., Seyed Sharifi, R., Khalilzadeh, R., & Aminzadeh, G. H. (2019). Effects of nano iron oxide on yield,
chlorophyll fluorescence indices and some physiological traits of wheat (7riticum aestivum L.) under rain fed
and supplementary irrigation conditions. [ranian Journal of Plant Biology, 10(3), 21-40.
https://ijpb.ui.ac.ir/article 23054 en.html

Narimani, N., Seyed Sharifi, R., & Sedghi, M. (2023). Effect of putrescine, vermicompost and mycorrhiza on yield,
activity of antioxidant enzymes and the changes of some physiological traits of triticale in different irrigation
regimes. Journal of Crop Production and Processing, 13(3), 49-78. http://dx.doi.org/10.47176/jcpp.13.3.258510

Nematpour, A., Eshghizadeh, H. R., Zahedi, M., & Gheysari, M. (2020). Interactive effects of sowing date and nitrogen
fertilizer on water and nitrogen use efficiency in millet cultivars under drought stress. Journal of Plant Nutrition, 43,
122-137. https://dor.isc.ac/dor/20.1001.1.23222727.1398.8.33.22.2


http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

wSlio B s Shes p S22 36 b5l g - ele Allas O Ke 5 adslo SO "

Omokolo, N. D., Tsala, N. G., & Djocgoue, P. F. (1996). Changes in carbohydrate, amino acid and phenol content in
cocoa pods from three clones after infection with Phytophthora megakarya Bra. and Grif. Annals of Botany, 77,
153-158.

Patger, M., Bragato, C., & Brix, H. (2005). Tolerance and physiological responses of phragmites australis to water
deficit. Aquatic Botony, 81, 285-299. https://plant.ijbio.ir/article 1714 c87d67b5a70368be8e¢980d85ac19¢462.pdf

Raeesi Sadati, S. Y., Jahanbakhsh Godekahriz, S., Ebadi, A., & Sedghi, M. (2020). Effect of zinc nano oxide foliar
application yield and physiological traits wheat under drought stress. Scientific Journal of Crop Physiology, 1.4.U.
Ahvaz, 12(46), 45-64. https://dor.isc.ac/dor/20.1001.1.2008403.1399.12.46.3.5

Raeesi Sadati, S. Y., Jahanbakhsh Godekahriz, S., Ebadi, A., & Sedghi, M. (2021). Effect of zinc oxide nanoparticles
on some biochemical and morphological characteristics of wheat under drought conditions. Journal of Agricultural
Science and Sustainable Production, 31(2), 233-250. https://doi.org/10.22034/saps.2021.13106

Ranjan, R., Bohra, S. P., & Jeet, A. M. (2017). Plant Senescence. Jodhpur, Agrobios. https://scholar.google.com/
citations?user=bm9J K8AAAAJ&hl=en

Rezayian, M., Ebrahimzadeh, H., & Niknam, V. (2020). Nitric oxide stimulates antioxidant system and osmotic
adjustment in soybean under drought stress. Journal of Soil Science and Plant Nutrition, 20, 1122-1132.
https://ui.adsabs.harvard.edu/link _gateway/2020JSSPN

Saeidi, M., Ardalani, Sh., Jalali-Honarmand, S., Ghobadi, M. E., & Abdoli, M. (2018). Antioxidant enzyme responses
and crop yield of wheat under drought stress and re-watering at vegetative growth period. Iranian Journal of Plant
Physiology, 8(1), 2257-2267. https://www.sid.ir/FileServer/JE/1036720180103

Shahryari, R, & Mollasadeghi, V. (2011). Introduction of two principle components for screening of wheat
genotypes under end seasonal drought. Advances in  Environmental  Biology, 5, 519-523.
https://scholar.google.com/citations?user=wYb3Y4wAAAAJ&hl=en

Silva, M. A., Jifon, J. L., Silva, J. A. G., & Sharma, V. (2007). Use of physiological parameters as fast tools to screen
for drought tolerance in sugarcane. Brazilian Journal of Plant Physiology, 19, 193-201.

Song, F., Yang, Q., Huang, J., Guo, Z., Yong, L., & Deng, W. (2026). Plant drought stress: Physiological, biochemical
and molecular mechanisms. Plant Stress, 15, 100711. https://doi.org/10.1016/].stress.2024.100711

Sotiropoulos, T., Kalfountzos, D., Aleksiou, I., Kotsopoulos, S., & Koutinas, N. (2006). Response of a clingstone peach
cultivar to regulated deficit irrigation. Journal of Agricultural  Sciences, 67(2), 164-169.
https://www.scielo.br/j/bjpp/a/LyVDNdcthPNG7GWdvgtHHsr/

Tahmasebpour, B., Jahanbakhsh, S., Tarinejad, A. R., Mohammadi, H., & Ebadi, A. (2023). Morpho-physiological
evaluation of susceptible and drought tolerant genotypes of winter bread wheat. Crop Production Journal, 16(2),
105-124. https://doi.org/10.22069/ejcp.2023.20693.2541

Taleahmad, S, & Hadad, R. (2010). Effect of silicon on antioxidant enzymes activities and osmotic adjustment contents
in two bread wheat genotypes under drought stress conditions. Seed and Plant Production, 26(2), 207-225. (In
Farsi). https://doi.org/10.22092/spp;j.2017.110404

Tavakoli Hasanaklou, H., Ebadi, A., & jahanbakhsh, S. (2014). Study of some tolerance mechanisms to water
dificit stress in bread wheat genotypes (Triticum aestivum L.). Cereal Research, 4(1), 13-25.
https://dor.isc.ac/dor/20.1001.1.22520163.1393.4.1.2.6

Turkan, 1. (2011). Plant responses to drought and salinity stress. Development in a post- Genomic era. Advances in
Botanical Research, 593. https://www.scienceopen.com/book?vid=0e7a4a05-016¢c-4a63-aba6-ed62174e937a

Wang, L. J., Fan, L., Loescher, W., Duan ,W., Liu, G. J., Cheng, J. S., Luo, H. B., & Li, S. H. (2010). Salicylic acid
alleviates decreases in photosynthesis under heat stress and accelerates recovery in grapevine leaves. BMC Plant
Biology, 10(1), 34. http://www.biomedcentral.com/14712229/10/34

Wei, H., Meng, T., Li, C., Xu, K., Huo, Z., Wei, H., & Dai, Q. (2017). Comparisons of grain yield and nutrient
accumulation and translocation in high -yielding japonica/indica hybrids, indica hybrids, and japonica conventional
varieties. Field Crops Research, 204, 101-109. http://www.ricesci.org/EN/10.1016/j.rsci.2023.06.006

Wolf, B. (1982). A comprehensive system of leaf analysis and its use for diagnosing crop nutrient analysis.
Communications in Soil Science and Plant Analysis, 13, 1035-1059. https://link.springer.com/chapter/10.1007/978-
94-017-2496-8 40

Yamada, K, & Osakabe, Y. (2018). Sugar compartmentation as an environmental stress adaptation strategy inplants.
Seminars in Cell and Developmental Biology, 83, 106-114. https://doi.org/10.1016/j.semcdb.2017.12.015

Yang, J, & Zhang, J. (2006). Grain filling of cereals under soil drying. New Phytologist, 169(2), 223-236.
https://www.scirp.org/reference/referencespapers?referenceid=1345422

Zhao, C. X., He, M. R., Wang, Z. L., Wang, Y. F., & Lin, Q. (2009). Effects of different water availability at post-
anthesis stage on grain nutrition and quality in strong gluten winter wheat. Comptes Rendus Biologies, 332(8), 759-
764. https://doi.org/10.1016/j.semcdb.2017.12.015 https://doi.org/10.1111/j.1469-8137.2005.01597.x


https://scholar.google.com/
https://ui.adsabs.harvard.edu/link_gateway/2020JSSPN
http://dx.doi.org/10.22034/jispp.15.74.95
https://jispp.iut.ac.ir/article-1-2274-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-11-03 ]

[ DOI: 10.22034/jispp.15.74.95 ]

NV ol Kes 5 adslo SOb V60 /VE o )lad /10 Mo / aLS 5 SIS 5 Al b a s

Evaluation of the effect of drought stress on yield and some biochemical and
physiological traits in different bread wheat genotypes
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Abstract

Wheat, as a strategic crop, occupies the largest cultivated area worldwide and plays a vital role in the economy and food
security. Drought stress is a major challenge in agriculture that can lead to reduced crop yield. To investigate the effect
of terminal drought stress on yield and some physiological and biochemical traits, as well as the activity of antioxidant
enzymes, an experiment was conducted at the Agricultural and Natural Resources Research Station of Ardabil Province
on 10 advanced bread wheat genotypes. The experiment was performed in three replications as a factorial based on a
randomized complete block design. Factor levels included (a) stress levels (terminal stress, i.e., irrigation cut-off after
heading, and non-stress) and (b) the genotypes under evaluation. Drought stress caused a 6.48% reduction in grain
yield. Results indicated that drought stress caused a reduction in yield and an increase in the activity of antioxidant
enzymes in the plants in a way; the highest activity of catalase, peroxidase, and polyphenol oxidase enzymes (1.77),
(2.89), and (1.31) was related to the combination of genotype number 5 in the absence of stress and genotype number 4
in the absence of stress, respectively. According to the results obtained, the coefficient of variation related to each of the
measured errors was within an appropriate range, and the lowest and highest coefficients of variation related to the
experimental error were 19.9% and 2.08% in total leaf nitrogen and soluble sugars, respectively.
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