[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

VEF-\ YA tasmio VE Y slacoigns,l 5 cpsss BV ayled M) dls (aLS 5 S, 5 anl

(Triticum aestivum L.) o8 p8,1 gl 300 Sl s 5 3 Shas p o 515 5 o515 51

23 bl s s

T b i e 5 K50 e Ly )05 e T a3 gres 0Lty el
Ol "firf c sl 3131 o &Sl ‘;\J(.,s Al (bl Ul 5 sl 05 5
a5 3 sl (likos Olojle Bl ) Dbl b mls 5 (5350W08 (3558l 5 Slidons 55 50 ((BL 5 (1,5 ke Dl o
Ol pl bl p 5 cs3,0l8
Ot abfp B o bl 15T oS5 3blp 3 g (K3 5alS 05 8T

OF e/ N 2ol opdy Gyl /0008 103l 50 5 ,0)

oS>

GBS sk b U o Sl bl — i, 56 o (Ra gl s phE pB)1 1 G SIS Lo 5 oS15 S1 pm  slin
G Ave 500 000 YO b jlgz 53 (o515 5556 s |l Cta S Dl g 53 s Bl 3 o 515 5l b dolas Lals
g 5 ol S 53 JsSU Spon s CBdasS (S Jald s A o35 e Jald (35 556 5 e s
BT Ol ¢ S15 GRIBI L S ol 0L ml LSS IS o G S 50 Gl 2 5 0 pde mhe s 0 S
Olsen Lol (Ad 033550 (Ao ys VV/4) &ils slaclybn sy S 5 (A3 /) 5 YF/Y o 5a) 5lbenST 5 5laemST J g b OIS
L SIS o515 I L als ol 5 ealty 0358 Olies 28l 8IS dald by o o515 UL s (Aays T @il ey
~a (535 Oljn A3 VA 5 FIF iy fd e 4S9y st (obls et st (35 4 W5 s 5 55 b Oliee o 313
Hhd s s CEaasS g e S U 5 fie el (35 55 Aoy Y 9 VIO S Sa GeSg s Ol g Aoy VY 5 YIP GG 5
SBS a5 S 5 55 Al b D558 e 5 alsn oIl s addllas 3, 5s ()50 polis plad i Sl g SIS
(5 e 53 A IS 3 S pde 4 Cod s s 5 el Ol 5 (alsn pl] SLOIS| ST SRS e Ll cails
JU cda S adlas gl ails Gilu b 5 M F g Sl (p e Olsea S S L e s G 00 (SIS 3 el

p kS (o SIS (s (ST BT g s kil 5 1 sl Slals

s by U s el e Sos e S e
YYY. Jan.G bage LYOYA JLe s f"f P Ay S pes ‘C)‘: 5 S5 sl 6)1-.’01‘—:’%‘ J-;j-we (,_x;f
c]ﬁ-w.l.w J)ijuJQ}g.l—:»\/Y'\‘ 3‘5-’\9- gjt'g.é B (’_}§)‘L‘.‘.s j‘.’.) 5 )J':‘,J‘}SJ-E-.’).\)JJ‘JL;“J" /—j@*ﬂj;l{‘j)[ﬁ*ﬁ

rafieemasoud@yah00.com : S s S Sy S5 ¢J e 0k 55*


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

VRO Jlo FY oled MY W alS 5 SLIS 5 b Y

Loosdie Spoos O od e SRIHE Col
oS oy 2 Sy S A U slml b S e
(Glenn, 2005) »;: . S, B BT RS O
(IS heg 8 UL &S esls DL 4yl Slales
S5 e Spar S oS s ) s Shee 5 O s
oS Sl il S iy s (SO
S L s sdo 0 S 1 s (S8 O ol Jals
Sl S sles 5 el e oS @ (s Sl Sl s
Sl S Olpea 58 ., (Glenn, 2005) Jas e
oy e la 5 Sl S lul rals gl ol ol S
L 5 PR VRS R PR QIO P LAt
Sl et cb Ol Cmss Sl
CedS 5 2 Sles Dy (Gdae Slge oSS ol
(Brito etal., 2019) 535 0 0 b la A5 fdad o 50
o5kl s Gl sl 5l adllas SO s

<3 (Glycine max L.) Lsw Jsms 55, o So5
s 5 SUE sl el lab o 8 slans el gl 230
3 S50 > Sas ils 3 Shas @ils Hl5a O35 g 55 Hd
sslizal 5550 B0 slge w5l 5 L3 S Sy el
Javanetal., ) coils 4ils 5 Shee 3 1, 36 o xiy oI5
Lol cosls 300 355 3l 1y (6 3m 38 Jlad andl - S (2010
St oeaslysle 5 5e 8Osl axdl e C}La o35> U
Glass ) &S o Cnilan (65w 5t 4t o 5o JUil 51 5 55,8
Linum ) oLs oS 53 o 518 5L J sls .(and Kadir, 2005
Sl Sl Corse (g)s8 25 C (usitatissimum L.
i) Jsay s s Gl L ad e Ll e oS 0l 5 Slas
L3l S 5l (s sl JUL Gl 5 oS ol Ll 3
Ly 5 58 5,8 (Gaballah and Abou- Leila, 2000)
sl s b gae i3l o (Phaseolus vulgaris L.)
Sy Aeyd 5 Oday Slaee 5 als 5 Shee o Shas
Cod wls 0 s Shes Al 5 Sax 1 tals il
(Yigitarslan, 2010) ol oli LSS bl Ll s

2 Ses 4 by gla Sns 88 5008 Goomen

Olpe 5 S Ogebes O/AF 350 53 Olpl L3 paS CiS
Gl ek sl 5 Ok WV s paS
.(Ahmadi et al., 2020)

(ot o JeSis Sl S 5 el sl ks
SOl el 53 bl S ol 53 b 6 5 LS
FOSER WS va PWOGE | IR RNGIV I WA VN e s JY T P
Sl guamms CiS 53 Shas LS 28l e 5 3505 OlalS
5 S e (Brito et al, 2019) 4l dale (g5,5LiS
o5 aS sl s (Safar-Noori et al., 2018) O, Kaa
l)cbg;fifst:d»uiMS\)r.Af@jov\.i@&
USSP S I

53 dle s ke YE (g s SSke L 0L
02 SEE S g s als 18 Oler Sis bl oy S
S s el pdbolesl g6l ol OlalS Wiy oy 9s
e 8l 25 Dl oS L g oS ST S 51 Ao
7o oS 5l ST b o OF addy 3550 eslinal olS
Cows Sl 03 Sagdme iy, K .(Masoud, 2012) 555 e
S ol G s e Sl eslinad OlalS W5 s ool ool
Latocha et al., 2009; ) >5i 0 oS &, als Csb
slge lesliad b akaly 55 ol 5,058 (Abdel-Fattah, 2013
o3le Ol ey Slad 558 50 o 5 03151 5 SIS e
Samadi and Faramarzi, 2014; Brito ) s,ls 55> 5 3 205
LS sy sl S s G s sl (et al, 2019
F S N R P IS RENCRPIPE I K
oS (8 Dl Sl Js o35 @S5 Sass gleil
stloond 3l ge oomen (Glenn and Puterka, 2005) 555
o Saslie Jlpl 5 by, e e Goob Sl GBS
053 1 Joily G131 Cr e S 5 Ol by Ll
PN RPN NI ESVS UPE RN EIE SN NGw
L oS cul Guae oy o5 o508 (Liu et al., 2004)
bt T 55 s S SULS e b o
Lo s S mhaw G0 5 s Sl bass, S i
ol 8 das e 2l 1 S sles oSy e 515 S


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

W pberdge Slo s 53 Shes 5 (S5 5 (S5 5

KIPICOV PRI FRt-3)

S5 dlesl Sl e 03550 Oszmen ol ols Cde
4 e Slaplll 5105 5 sdeme Jlil 5 LIS ol
Lyl s opl ol e Ol3slas 5 55l cands wils
Chen et al., ) s RS s S g, Soleane
ol L W gel 55158 (Y0V0) 0lL,a 5 Chen (2016
wls 4 glsa f\.,\.;l)'l 058 5 ddeme JWEDl (ol s G VS\JS
oS 3l OLas (VoY) 0l s Ren llas .l o il 53]
53 Oisyfs ol 5 O5a,m sdme JESl L Sales
U 2l 5 UL ails 5 Sae gl 228 51 e J e
LSS Soben 5 ol ge D03 53 05,0 3 eslizud
SLE (gl obe Ol Bl c3ls WS 5
Al e il gl sbe JUs!
G35 5 Ui Dommlial Sl 36 OT 5 pas 25
Sl fe sedsddy Lnl 5 s kil s SL
S5 s S5 nnd alerdiam Sk Dopen S
D duw&ﬂ LI (Wang et al., 2001) .S . 55,
35S S 4 Jesd Corge S 51 s olals s (gadaze
R R T RTS PO P VN e
«S (Mahajan and Tuteja, 2005) e, 5 SlhnS| 2T e
S s R Ll s OlalS A8, 5 &
Sl o ge (KA A5 S 0 S b A Al e
S 35hpe sdeeS! G5 M 53OSt b gladisl,
5 S gyt gl Ol LI,
Lsdpo alie sladyd OpmldensSly Compe oomen
g Sl Sy xS Gl a5 (WYFAY ol 5 o)
S odop SMbe S Cusb, als LIS L
Ll 3k ol ol 55 IS 18 5 Al e SRl
Khalilzadeh et al., 2016; Ghorbanli and Niakan, 2006; )
.(Cha-um and Kirdmanee, 2009
sl S ST (o o S L s
5 Al b S1 5 4 s Lilficodrvufrﬁj\ 5 Sas
EEE RN ERE ST P BRSO

s Sl S

sosls sl Ko i Lyl s ys (Zeamays L) o)l
Conl 03 GH.A 3,8 S mis IYA Ll s Sas de s
-15 sl 3l ) s (Misra and Sricastatva, 2005)
Slls 3 p e g st S SIS (bl o3l 5T B0
ST esaa slse opl 45 el sdalie 3sdse (gLl o
Ls Ll :ﬂwj&ijjjﬁﬁjéjﬁ\b olews EPVWINEIE PV
Singh s Yadav .(Kazempoor and Tajbakhsh, 2002)
ket IS8l 5T G sl S amlys (V4AY)
el 53 oS b slpe cpl 5 b s 5 Sl OS5 e
3 Ses (Sols e ﬂb g oerd 5 il e Sy g.ﬂ
b pS s Shas (ol addplonil (hlesT s ol
o3le 3 I8 Ole J:;b“: B ds ole 3l eslanal a5 sls OLLS
r_?;).: k.f).: )}@.}é 4_1.>-JA DL oslaral Lol s Jjgw ULA‘S
g ool pl iemen J.lsjf S Sas il Carge
LS w5 S 5 Sis IS e il casss
(Kattlewell et al., 2010)

e 3 olS 3o (NI ke el 51 S
aS g:,wa\ (.59‘)) 0L3§ g;..:vts VS‘J; L ).M.z_':. ‘-59‘)) CJLJ.A&
ssd s Shes Gl 5 3 She s m Gl Llg o
oA 3 S LS WS1s (Hiltbrunner et al., 2007)
CL\A )‘ oalal BE ‘-59\)) eL:§ JU}S e.,\..swx: 6@)‘}:5[5
ri J.:J): BE LS“’}.’J gﬂ:a.hl )\ .L.Zl.nu.a ))}L..S JJ'I.S
s Hiltbrunner (Lloveras et al., 2004) —..l i,
CAIS <=J.:§ BEREPVIRGINILY L;LAVS\JS (Yoo V) 0L
sl LS vSlJJ Al e s Sae Slus 4 Ol Gl
Lyl s ool g LU caileie ol dile Jlelge i L
S0 el 5 S ops (L miS ehse) e
(Y++Y) 0, Kes 5 Wood .(Elhani et al., 2007) .S
s S 5l ni YO oS5 e (s.l;f 5 Shas &5 il s
Wl e 3 lls ¥oe (ST 5 s 0

S eSS Gk 3l Olge 1wl e UL s


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

VRO Jlo FY oled MY W alS 5 SLIS 5 b Yy

VAPV ol)) dle 5 cudida S diline wlidlga Sl -\ Jg

_ Sl ar s
SLoL obs
Slas 2y Glas S il Aoy a8
. YY/$ ¥/ VAY Y4/ £/4 e
\iz YA/A -+ /0 VEO Y¥ o/ oLl
VE/A YW/A -4/0 ZA1 A% -\/Y$ 53l
£4/¥ YA/F —\» £10 VY/AY /49 $3
A¥/Y Ve —5/¥ ¥/A /50 -Y/\ e
\A YY/A ~0/¥ N¥ /YO Yits Sl
AS/IY YV/A \/0 Y/ Va/¢ A A8
20 \R7Al \A% Va/Y Ya/) q/YY Coigus)|
. YAV o Y/ Yo/ 1 sls =
b3l Jos S pland 5 (K Sl a5l S Y g
o RT3 5K ool b A Oisps S oS
Sk sl
(¢S5 eSSk (de)2)
VAD /Y4 £/4 VWY Y50 \V/A RN V4 o)
=58 I TPIEIRS

Coppots SiS sy Gl 8 Jle s BT s
S Sk ol bl s elnil sbeOlT pss i 3 s
0 S 2 55 DS a Al e e YVIO Olpmeas 531 sl
Sy el Wbt Aol Lo £ el b 0
o Jold s (23358 S35 3 S Ol el
e 3l b 355 plad Sl 3 p IS Ver Ol ol
Sl g 5 5 53 0 SAS Ver Olge a Jpr i Slid 5
pom 93 ok ealizl B rj_fjl,_f O Ol 4 el
Or Oy 0L oo AMS £ 5 5 psamty 53 o)l ediledly
S5 S 3 pf}l.;
531 s LaS S 3 5l woslizad 3550 (ISE ) o
P QTP VRNEI 35 S [P VRCI S S VW BV Wi:
« «(Yigitarslan, 2010) as,s 0 clle L (Oldew 35)
alesay 3 43 bgloee WalS T L b gy 0 C3USB ) o ol yun

ol g Ozen 5 ol 255 Can b e il

LocddasS Oliw gl 53 VF49-40 ol Jle L3 ales]
dsb 5 Ll adds YY 5 o VY Ui 5 e
S V90 gLl by (35 ad3s Y8 5 arys TV LSl as
sl s Tl s e adlate 5 pll Ly e
Sl el K2 08 Ol b (6 s S e o
e b (V Jsdr) s e e YOV LUl SWL
T Ges e ol S pled 5 (b Olo g
Y dsdr s S bl B s A (ol pasad el
el 0 03l OLES
c B s Sl okl = L, sSE S oa (LT
ol s Jale s ol 1S5 Slen b islas alS glas 5,
) Gy (S s (el 5 S ddaS) s pdS o5,
JosSB ot (e e 53 S Ave 5200 D0 YO
gl 53 53 S Gihdslee bole 5 ol b S s
DR A s S 5 S o3 0 il e 5 el


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

yYY ‘ﬁwﬁawﬂijhﬂw,&}j&,rﬂ;;l

KIPICOV PRI FRt-3)

Slpsl oS5 el 3 oSl Al (F i)
ORI L ks Ol lse ol 5lueS 5 SlasSt g8 L
Ak 03 5 A 053 OlSI BT ol Ol (S5
VP S fa Rl e (e e s G A (S15) ST 5
OLS 5s € g 58 YOO oS5 Al 4 s sy A
LSt o il 5l b Bl cpl (Y ) dew
Fls 53 oS w5 o Ll s Gy (SIS Al
(J5 ST [ P P VS OV NV (|
cos &S I glaslhest s HoO2 il s ajlast,
Tian and ) s,ls Coeal K 5o o S5 cilises 25 Loyl 5
Sl sl ol il cope (Sas 5 (L, 2006
OLLS 5 s Gyme 5 SISt 15 laeSTy UL
Zhou and Deng, 2011; Rezayian et al., 2020; ) »> S
.(Behboudi et al., 2019

WA 5 Y0 e ol e 58 501
sl pll Sl 5 slast J s b Slaw 31 o)
osle Solea (Y Jod>) A5 )56 3B pde 4 S
03B S il S 55 el b S G
b s das [l 1 olS s SlaeST ST pls pterm
Cb bl Cands oS skl (06 OBSL s G
Ay pdae dlge S5 (plerdgn Sl R B
Sy o hi gt S B e CokS 5 3 Shes
.(Brito et al., 2019)

lsh el s tails g algr pIAI s gy pobe
S8 0S1 5 5 S (S x5, W s blae S S
Aoy aiae O35 Ol 0P AL x
2 OIS il she x SIS (SIS X o3 alan filin
Jsder) Al jls e olsn bl (555 5 el Gad Ol s
S o g (ls me b ls pal 5 055 %5 Olpe
Olee 5 OIS (Shdslme 5 S35 oS15 o3, ool
e 5 c IS (S5 sl J b o wl euly
3 oSS sl 5 35 b 23S 15 s

S0 3 b Ul n (S ke x 035 Jilize 5

Al el L JolS Job Al e 55 olS (555 0
oy idg JelS jsba oS oles bl sl o5 li Sa
ey i dde olS (Il OAESES S e 5 A2
hdske Ol L3 dasles Bl Sl 6,8 g
s AS el I3 Sy b e S e oS e bl
OLie S 5l S o 02 5 eddolin Oy SLd sl
Oley o3 ko 53 (b (48 2hdgloe S pll 15
Oles Lo oboiind =T axin) azia g5 dosbay oy, Ad,
SU S amia 3 sad eleinsng b pes atis 5w e A
SIS e bl oSl bl (a8
Lk 2 o Jseme ST SRl sl S
2 5l elS Ol S 5 5l pladisel alS A s s
45 Goslper plecdsm Gl plnl Cer o8
Gospe pole Olpe Sowe 5 A58 Jime oSl
5 (Ryan et al., 2007) g5, 5 ool ey hd (05358
Mae-Adam and ) IS, 5 slas! s L Lguwﬂ
$ls 3 Slas cils p Olej s .23 S &y 50 (Nelson, 1992
Sl cales b bl OS5 A by sy an
Cusby doys VY bl 5 Sl b 5l asls
rt?u.‘ S DS ails 31 olad gl (paman S dile
oo Ol 5 03 8 Jize o3l 4 placd s (sla U
Ryan et al, ) s, 5 ool qoumly ied 05555 $o5,2
s, s (Kochert, 1978) acl,ds S Olss 5 (2007
RS plmil 3l A3 (5 Se3ll &l s (Kjeldal, 1998)
Sle s b eslamal b bl 4 daesls (55, sl
by b, Sle amslis 5 <o 5 &y SAS 9.1 )Ll
Loy iy Jlasl mhaw s Excell Sisdle 5 L LSD 0ga5

RPN

Cou g mls
T 2l Il ST g SlemST d gy sl 5
I3y Glapsl Ol sl Ol Slio Subls 4
S Ll ol e sbar (gl Ol SlenST s SlS]
38 A LA LAl 5 (SIS esle Sl G


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

VRO Jlo FY oled MY W alS 5 SLIS 5 b i

oSS 50815 ‘vsj,;‘ug;,.scxf a5 5 algn ol plardsm Slivo (55 b1y 455 Y s

Sla e Sl
s
TXP) oAl el St O BRI S <3151 e
T ’ o BNy
¥/AY YA Yo/a88 OYSAYO /e NAY e YOAYY VEOIYAO /YT A SIS
VOV YO/ AvY LN e YT VYO 04/0V4x\  YV/QAYYY Y o
VARAALS q/v+ ¥4 AVeEY o/a¥a VgAY VeYEOT YV Al oS\
AOY 55 Y£/0VAA4 e VAR OY \tZAN4 Y /A0AY \ (SIS x a5,
FAVVALY O SY/YYO)N YORTR SVIRRA G /) YY/OOFAY  YY/F4e¥¥ $ Vo slas
At AV A RT A ¢\ A VAT o CAYRT 7 4.0V a¥efT \ AP
V/AYYYYQ FO/OV Y AR MUY RN g /) YAFOADY  Y/FAVNY \ SIS X o3,
Y/NAVYO OAVE ¥ VOtV A A FY/YTOVY  YY/FVOYY Al A FEX (S|
\RVATS VAFACY BT ARA /Y YE/ACAYY  YV/YVL¥S s A FEX (S 5% o5,
ATATNAA AN PNARN 2 CSVES a/eeaYS /) YONVEAY  YE/fOAY \ig Y slax
o/f \TA4 ¥/A /Y \7As \Al ar ) CH U
TN 570 ! chnﬂ 08 L3 gan o g
=Y J g aalsl
Slap Sl
)3
sy S i} o . . S s
€ls 55 5 s &ls g, <l opal &ls (,ML,, Qs s Wb O sl
EEATY \AVACE 7N VR SFCN SERPVIZVN u o (EERVORRS A & SRNNEVORIS oOh SERNRVER 4 B3 C ¥ Bk
V/eox" Vo/448Y0 OF/YY™ AR7AN V/YOE-+0 VERY o/raN" Y 3
VOV FAF0™ Y/EVYANY  AVE/ET VEA K] SUEEERYARRS v 47 VAN s oS5
YA YEAYAYO  V/PARWWY FVTAOAT  A/YE-D  e/eesVW O /aYIYND \ oS5 X o3,
EAYYVY VE/SOEYA DAY Y O/AFESAY /e e YAL /e OYY YRV 2 Vgl
\Y/e0™ fo0/+ ™ WaYOFT fY/ET ARA A AV 47+ 0™ \ RAR
AL YA/ + ¥Y OF/YE™  VE/FADYY  A/FAE-1D /00T /e YRAVY Y S X 3,
VIACA™ YAS Y/AVAVYY \AI SONET e YAY /Y)Y e A% (S| 5
VAl 00/0™ AVARANZNENA) SV SEERVORRS A AARNNEYORR T & SENNEVER LV V2 s A X (S X o3,
CYEYE VOV VIPAYOAY  AFYAMA o/ aYOA /e e VEA AYEYAD Y Y sles
AIY \td o/ VIA AVAR VA v/f () Ol oS o
7N 570 Jlea=l C""“ 25l gas oS Syt g
53 2l 055 0 Olyee Shals Comse 55 oS15 Al ) (Y dsd) s sls pme &ls


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

WO pbardgn Slwpas 55 Shes 1 (IS 5 0 S15 S

KIPICOV PRI FRt-3)

AP 5 (15 0By iz g b 53 pAE Wz 5 2l g8 PNl g Slio Kl gl Y Jpux

25 oAl el b O IRV ST KW N PP e
(pS5hS o5 ko) (4s2) (4435 53 (855 55,5 OD) 7
YE/IAY VFY/FY YN Vin YAY Vo/0f O¥/aY S
YV/AY VE£/08 Y/ WAn% Y/YA VEY/e8 o¥/ov Cida S )
YANY VY08 /¥ Yy V/AY VEYAY OFNY B P
LSD (5%)
YV/AY VFF/AY \7AR /) Y/f YY¥/0d fv/fsd \(\D
TV/O VEE/YA Y/ 0 VYO Y/Y) YYA/NC 0r/q¥e O oS5
VO VFO/Y /oA oYY \AE AATAK OA/+ 5P 20 BYREY)
YV/A VFO/O Y/eV Viny %) V¥4/va A% Ass (gm0
Y/FAY Y/ LSD (5%)
YO/TY YAY/YP V/0\ YP V/AA YOV/ YR £0/18 Aol
TA/AY VVA/AR /50 /¥f ATARA \YV/AP fo/ve 5L s S
ALSD 70) &yl s e S O gi o s alie Sy glols sl Kl
=¥ Jyd> aalsl
<ls s Gls cpal Wls s, Wb Shdas S ab el als il Wl 035 e
(¢ Sk 1 ¢S ) (1) (1) (o) (o) (doyd) T
oY/#4b g /080 \Y/VP VY/04 /¥4 /YVEh Y/\ 5P =S
oo/oYa £Y/042 \Y/407 VY/¥¥ /O f/Ya0? Y/Y0R Cobda S )
00/YVa £1/10% 1Y/443 VY/AA /0 AR Y/\ob opaE P
\/fes VAGY YOARA /AAY LSD (5%)
00/¥Y G AR FV/Ve VYR AR Y/ova Yo.
AN £Y/¥a YY/AP VY/QP /08P AR Y/YYP NS oS5
0f/40 £ e /A VY/50 " idas «/¥aye /Y4 Y/eNe FOn 0 G g)
00/00 OV/A® \Y/VP ve/q3 +/$001 AL V/aye Ave (gm0
V/VY LA /v 0¥ +/+4¥4 LSD (5%)
0+/40P Fo/VVR 0+/40P Fa/vVP /O ARG V/AAP dals ‘
0a/YVa £Y/) 2 0a/YVa £Y/) 2 AL f/fYR Y/f42 5L sl RS

ALSD 70) &)l s e B O gi a5 ailie Sy glols b Kl

(mrpe 53 €5 Y0 (S5 aald & ol (LS o
v-’JS r-;) S 34 o aba> e (u_&- \ L}b/\»»/) L edalin

JEJJ‘VS‘JJQ%NL&-O%JL«SCMZM;VE)}Q{M

Cdda S o S el 55 (Y Jsdx) s S s 3550 0B

Ol 53 als Aoy £/8 5 YY/V XYY o S sl

G slpa Ave VS(JS) (,Slj.? R 3 &\}n (al,\.'sl 058 %


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

VRO Jlo FY oled MY W alS 5 SLIS 5 b A2

e E et — R = L —— il mme—- s
30 - 30 q a
Q‘
. 5 25 4 25 4 el b b
3? —‘]j R e
s Tl b
3 % 20 2.0 ] T
< :j.; ab a
= dh bc
215 A 15 4 c
d
10 . : ; 10 . : .
D1 D2 D3 D4 D1 D2 D3 D4

Sy s (L pKile L plse Pl 05555 5 (Cely) GBS X 0S15 5 (G) o515 % o3, Joliss 5 ole amlie -V K2

Mt e 53 O peans ;3 LSD Oga3l bl Sls gme DU BB O g ja 53 wlis

g gl 5 Sdda S (035 55 50 S50 (VK2 L
a o) Sslize 2S15 0 Sslite s 25815 ST 5 Ol oy
S 5 Jas 3 0B (S5 osls Sl oS5
o Sl e s e iy o B, 5 UL WS15 )
ol gl sl

RSB oo ol sba gl el al Ol
ol 53 3o ool Olge (F dpdr) 35 13 S
pde 4 el o)y FY IS 58 U co e
(F o) Sl Rl S s 8

d haze wls Al 5 055, Ol (2t sl Ole 5o
IV 5 YA Gl e Oisis Olpe oS 5 Clda S o3,
pB,l a4 o Aoy YT 5 Y/Y 5 S o8l Ol 5 Aoy
S50 3 Ad Ui (il Wl 2l 650 B 5 S
3 PIY Gl pa jaad Ole oS Clls Gl el o5 4 &l
CLU A, WY 5 ¥/8 S e S Ol 5 deoys VA
(¥ dsdz) 35 fpcdda S 500 S

Ol S (Aldsbme x5 Jlame il sz o
SIS Ahdsee LB aw a s Ll g, 5 S
SIFE e pBl STy e e (3L )
5 CBAa S S ol 53 i Ol SRl s Dslise
Ol bl 5 cdooys YO 50 Y (5 5 L pl
SW-STIAVYCICRA R /AN KVA WS IS {‘B)‘ gl os «ls s,
PBl Ole sl (T JSK8) 35 I SIS 5,0 4
el K55 5 B IS ah e 4 STy

s 5l L S sl Ol s el 0358 s
el o8 Ol (S5
Loals ool el O35 Ol 0S5 ilisn - slaw 3
ol Sl (AU ey (S S5 e S8 (ST 8
S Are) oS5 o i 53 a5 sk (3L alS ey
G S deops WY ST YON e (e e 2
(F Jpdor) 5l OLES 288 (o e 3 435 YOU) b

robe pled e R e DS AL sl
ui;Slj Y doas) s L;i‘}“ r‘.)u.‘ 5 aadllae 380 S8 p2
g Oglite (il LSL“VS‘;; 05 588 5,8 O a
55 A 58 S G s e il 4
WIO 5 YYD Y/ TAY ey oS5 i B o iaS
VK s S Spolede ald 4 Cand Ao
A A R e S 5 Solea (e
SealS s e Lyl b g5 Gy VS\J; ol sl Gal Ses
3 S S lpn oIl 5o O3 2

S35 3 Al b D3 Olse (B AL sl
pds & o ko3 VE/T 5 YN OA/F Y5 S s
VA e Sl ol Sl B s
S oSy s (F Jod) as Lls el Olyee koo
b Dl S5 RIS L e S 50
S 5o G sl Ave (ST 5 Ll Al S 5 pemlyy
L oanslie 3 Glos VYT S YVAY OV o sy ialshl

(S5 rreS 22 P (ALdsee 05 dald Jles


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

WY bt Slo a5 5 Shes (IS 5 0S15 S

KIPICOV PRI FRt-3)

=l s
0.50 -~
a
o b
....... neate
. g C e
l ¥ ganerertt
el ;‘ 0.40 -
70—
0.35 1 o 3
a . a
0.30 | | I
70 4
B85 |
ﬂl h --------------- £l
_“3 S PR
U N TPPPRPRPTELLL L
32 S
A I]\' 55 4
Y
.J'\ A—
1, 50 A :
My 4 d
45
40 | | I
- ST __\.J_ll_;

o sme S U360 g p s wlie Gy sl s Kile L4l

G pae oS ($55,0 oo Sege de Sl Al 5 )

erst OBLS )3 age Gl Sk gl 5508 8 s
5 &, (Babaei et al, 2017) &S o sl 25 Ll 5 5
Sl wile iy slan 5T S ol oor sl 31 Al
36 senss LS| s 5 (CAT) UL (GDH) U355 ,0u8s
Yodsdsl (Js i e 5 pames 5 Axea (SOD)
Li et al., 2006; Jeong and Connolly, ) (IAA) Jewl Sl
Sl 5 e oy sl |85 58 5 (2009
Aravind and Prasad, ) ., oS lie L -l O 2
Sy 35S i oS il Ol (Y++A) Cakmak (2004
3 OHeSI BT a1 (F o el sl ol S
LS s 333 G e 4l 4 olhe ole sl J)
sdome U Rl ol Ll 35 G s 2sEs
Yang et ) 55 b ¢x§ 53 &l a4l 3l Sl S
slassl 5l gl obe JUsl ials oimes (al, 2019

533 Amd g S X 05,5 Jilie S Kl demlls Y S0
At 10 )3 O peans 53 LSD 0531 bl

) R A Ol a8 Ll s ole Dl
JB sba Ol e 58 5 (VAT Gas 05
Britoetal., ) 55 5 » ,ole chle Julpl Cope g
(\ras) oLea 5 Sl (20195 Javan et al., 2010
ORI L Ol olS S 5 o Olpe 53 5 (sols e 2alS
Ola 53 3,8 IS 5 VY & 5y Ll Sl okl s
Spann paie 53 Olpea paly 5 S ol ole
5 oot p) ol oS Wby s g s el 2B sl
b g Ll i sy OVAY e )
iy e Sl S sk 5 ol T Jely L s &S 0
5 G S B e T 25 Ll 55 5 O
s S olge S s R s i a5 S
T L Ulz~! (Daneshian et al., 2002) s,
e s pemly Sl Ol 1alS (S A5 Bl s
Arazmjuetal., ) L3b olS sladin ) bav 5 Sl jRals O

.(2009


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

VRO Jlo FY oled MY W alS 5 SLIS 5 b YA

—_— ————— el
0.6 1
a
os{t & a 2 b . ¢ b 2
e - T b .,
qj. i o - - e o cd .
] - ~ 4
:1\ , 0.4 . s
3 ¥ a
2 % 03 =\
< j
= o 02 A b b
uﬂ:]\_'_ c [3 o < b b b
0.1
0.0 T T T T T T T T T T T T T 1
3.5 4
by
3.0 1 P C ab a
ﬁ A e b Bt e
L I - e/ -
=5 20 A
4 1 a
- =]
5 9 15 - AN
=
ER b by bbb e
0.5 A
0.0 T T T 1
45 7
a
. : S, b b
= 2 & Samm=i,
2 qﬂ 40 4 2 2 i N b"" \\‘ .
;ﬂ "?_1 . /..-...“_-d e "" *w
<X ~ g
_:\ :i\' a a V'/a
§ w35 o /——‘\ a
3 Mb ab a b b
ha be e ©
b
30
Dl‘D2|D3‘D4‘ DI‘DE‘D3‘D4‘ D1|D2‘D3|D4
- il el

P alie Gy gl b pKile . alse PNl 555 5 peely Smd G SIS X 0S1 5 % ) filine I Nl e ¥ S

At L0 33 O pebann 53 LSD 05031 bl Sl an Ui WU & o

Ol » 58 Ehdsdee x C2l8 WS15 x (3, &
.(T"J;J;,—)Jﬁ)lzww:}jﬁ

03558 ails Glailiden s S Olis 2 5 0S15 SRl L
Oljen 3 28l 6l s Olgee coS13 5l g b 5 A2
03 W ol Avy) VS‘JJ e 5 al bl S
OUSKa 53 wp e Y00 ) dald 4 ol de ;3 VYA (GLSa
Gy olpm PO B WS1s Gl L el ks 0Li L3l
Lo 4l Aald 4 G Lo 3 TV L 5y 5 Ole 51 LS s
U5 s s oty il el LB 5alS (F Jsus)
23 IRl s Sy bl ns JalS 4 LS e LAS
.(Tahkokorpi, 2010) A&l Las o i g 0 O senldenS]

Sdoss B/A wrye BAS Shdhee

Sl

S esliad GllS ralS a5 s slaplul
(Chenetal., 2014) 55 S > Shas fals 5 s ole
S L5 S S (YY) OLes 5 Ciampitti «pooeen
e obe Gl L eSS sla oLl ples
S a1y EalS olS 0ST 5 5L Ll il e 3 g
Sl yda s S Ol idls 5 9 O AR 0 S Ol 5
s 5 C S (S15 ST o ()l e b 4l
sk xS WS O B S g
Al x SIS (S| 5 x 05, S8 blawe Sl o 518
5Bl (S15 by esle S (mman 23 S 15 IS
S x b S Bl S S S e
aw Jolize Sl g B8 AL e xS (SIS 5 s


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

Y4 ‘ﬁwﬁawﬂijhﬂw,&}j&,rﬂ;;l

KIPICOV PRI FRt-3)

oS5l [l 4 Cand (A3 YYIV) SIS 55 &5 5l
35 (058 abdls O 5 S s Gy Sl YO
{omly F 55

Clea (S 5 G s Jgeee gl Sl
o Al 5 Sy oS o sl 5T lad il
S bl s (Ranjanetal,, 2017) b o 2alS uss
535 b Jslome (s Ol o od 85 5 A5 Jolisa
5 A puS a5 5l s SRS ol SRl L
0 (IVAY OLas 5 ISs) 58 Ty Al S s
33 Lgﬁb” s c)a.‘ b s ods bl (g 550 uiitaﬂ
O3 ek Bl 03558 5 AW Al i ae
i s 25 Jlsl LU oy b e b,
Ly als yadsn Ol ey 2 )18 5 AS 05933 4y 5
e 53 Ll OFA0 OLKes 5 bl sl ials
old B8 cal 5l e S R lyd s pdS Wl
sdee Jlisl UL 1,8 .(Ahmadian et al., 2021) ..
Som & e a4 oy, bl 51 ol ole
A 5l e sdome JUEH 4G sba s e S o5
Oselly s pind il cils OS5 0)55 Jsb s S o5l aud
4 e Solgys 5 sl e LOhda S e il 5 )5
(Wei etal., 2017) 53 5 oo 5 55 4ils > Slas 2alS

5 LOhay S Olpe Ol e (Soees 4 a5 b
e day o ke (Abdel-Aziz et al., 2016) «ls 55
5 O3as e Ol a dbs gbaldas S Ol 03
Sl s Of oy U o &ls Sy, 4o
Olyee Ol bl o3y 4wt 58 3L sl
Ly &l glalyden 5 S Ol e calls 555 4y 5 055 5%
Aas lals

Uik el 5 s Sl SlaE %)
Wls 5 Shas S 55 10l 8 I 31eS Ty 5 14|
S sls Ol Wy WSS il b Gl cow paS
Sl iy K4 31 s S5 Al L s 3 Shas
oS5l R L Sk 3500 (55, (RP=0.91%%) s e

A dls g (ghe 3 OV falS bl il slacljda g S
lidsles pde 5 Albd sl Slad oo e s (Y i)
Wl Galidon s S Ol 2 (S15 I L Bles (o518
sy Sl SISk Byl STyl s d ey
(Ao ;3 YY/0) wls glacl s o S Ol 5 il 38l o ies
Carolpa Ave oS15 5 B8 Ahdhoe Lo S 035
0> P8 Labdshee O5) dald Jld 4 s SIS s
cr i (UL ¥ S8 ol s o35 el 53 (o815 0 508
Sbet 03 S @B Sl (Aeops YIV) wils (0555 55 SRl
@ Sl (S5 0 568 03 G5 SAhd sl O50) sl
S D3 wig Slpa PO (SIS s S il sheee Sles
(oG ¥ JS8) ol oy 35 pmt 3

Ly (Sast A al s ails glacl s S 5o Sl 8l
Pz bk bOhaas S Spbe sbhansy o
Mushtag et ) Llesls cond &ls O 5 o) 95 Jsb s atulis
o Ul b al glachtay s Sl J)s (al, 2008
Ot Sl iy SlMe anasd s gt il
Glass and Kadir, ) sls cons 858 LiLJ sk 51 20
i 515 .(2005; Gaballah and Abou-Leila, 2000
Sk @i U bl esls s 35 51 1) mm g Jlad
53 JUesl Sl 5 5 8 e el sle 5 5a 3 Ossle andl pe
LS o Cmiles (25 A5 BlS 5y gmesd x
.(Glass and Kadir, 2005)

SSls 5 dadls sl s s Ol 5 o
Olie Lals QLS g8 (Bbdsloe 5 (SIS 0 5l
Bl Sl ey Aoy oV 5 VIO i S sl o35 s
s Dled o (Y Jadr) bp Clda S 5 o S
L osB 5 Sldass o3, 5 5o dils s Ol (51
Orr oSI5 55 S o8 03 Ll o2l fals oS15 2l
OL p2al8 Lgy e 5 350 (i S 3 &5 Jl5e
SIPE Ao Jl s Ll S Al G i s
SESa s wg slpa O (SISl clda S 5 S Bl s

PO oS5 S e pl B, 5o s (Ao VWY 5 Y i)


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

VRO Jlo FY oled MY W alS 5 SLIS 5 b V¥

90 q
85 1
a
80 : 2
"’}\ Je——
-, #
j. ‘71_: 75 1 1:-’.1
- % b 4
1 2 70 s 2
3 7
B85 1 - c
60 -+
35 T T T T T
16 -
15 -
a
. 14 L
R b
g 13- o
a 2 -
"l R 2 a
12 ~ b b
W
11 ~ b
10
DI‘D2|D3|D4‘ D1|D2|D3‘D4‘ D1|D2‘D3‘D4
= i 5 e

Ogem 33 ailie Oy glls Kl &ils g p 5 Ol dd g S 5 o SIS X (S5 x 0By Jilie 51 ol aulie -F IS

At 10 )3 O pelae 53 LSD 03051 bl Sl s Sl 23U

ails JJS_L&.D
(S ,85L8)
P
1)
]

2700

2500

2300

* sz pSlas P oGl Jpd b 4 lasl,

POD=35041%x + 12897
BF =0.5206

PPO= 5.7544x + 40.303
R = 09820

D1 D2 D3 D4

180
160
140

F 120

100
80
&0
a0
20

D1 r.&f 45_,3 VSU: alises C_’h.u PL) (POD) J‘.\._mﬂj: K (PPO) J‘.\._\...\.S‘ dﬂ;;l-j. 6\%.._{}] K

Ssa0 Sa,m (RP=0.98** , R%= 0.99%* 5 ja) ke
s o sy 00 5l UL slaasls s <o &b
Al ol eaas 1y dls 5 Slas js el a5 sdd Ll

53 e OD)

STy sl gz Ly
AEEY 3 iy

¢

&l 5 Shae Ol pois Ky, -0 S

RBP4 G Are g PO D O VS‘JJ s 54 D4 I

L}J) sl hgjlad'mjxéj@fj:.c 03 e Ove 4 YO
Ll (0 JSK8) cil (g)ls pma Jals WSE e SRl
ol SlenST s 5lenST I Gl 3T St A,


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

W pberdge Olo s g3 Shes p (S 5 (S5 S

KIPICOV PRI FRt-3)

R4S 53 0L ¢ samme 3 Sl ol 5l Lol =l
Cens CJA)I.A BE dﬁan VS‘J: )\ (’Jv.f rB)‘ als :JS.L,.;«
(o> Jal s s UL GlanST 5l ol (S 15
s 3 Shas JalS Corse ol Sles| BT glis o2 Je
b 05555 yobe Olpe i b Cdda S 085 s S
A S (B 53 Camd s S0 5 S s oA

o e IS Ak il 1l

oS i oS3 RISl (A (i 0 s b s
Sl sl SRl L1 s st ST pls el an
i Sl ol SlaST, s SIS J s
Az 35 (Rezayian et al, 2020) o i ol )l
Glap 31 Olse Sl 151 (Sl 55 Cilies Slidoss
<ls 3 Shes 2alS 5 (Behboudi et al., 2019) oluasl i

I -E Ui I r.x;f ,> (Safar-Noori et al., 2018)

ol Sl SR L 5 as UL slagST s ) b SKes by e et opl 5l el slaasl oS (o

. ”*'.;%\)ﬁ\éd}bu@‘&‘Jﬁgﬁ\ﬁf‘"\d.‘)"&)jy

Cf:t'“

Glomus ) 1555 555le UK gl 256 @55 35 36 OFA0) o 5.0 S o o SLBAo Jgms 0 o o oS
(Ocimum basilicum L.) Ol=;; oLS ;3 jius Ol 5 Lds IS 5lis A, 5 (Glomus intraradices L.) 5 (mosseae L.
IVA=FAZ YV Ol Jars 5 oosls QLS lidss . Sist i bl b o

S iass azs 0 peldenS) (25 blis 55 olaSt s &Lamﬂ 5 S eSS, A (IYAY) L ol 5 5 (sl
XPO-YO) Y5 (Ol ol b3 alos) S50 5 Jshen

AY=Y0 ¥ Cls ol asldes (Triticum aestivum L.) ob

dos 5 Soid e Sl gt 5l S d,)ﬁpgﬁjﬁigﬁﬁtwm WD ped b5y 55 A s e
NErATE N0 Sl 5 s Selys 4, (Ocimum basilicum L) Ol el

otcf @Wﬁ)}&)}}j)ﬁ)}ﬁ Qhapjﬁa;-).:u:\;- ﬁ}wfw:l.:ﬁ\ S (““'C\O) < ‘;5'1‘)"‘53“_9 ‘;5’-“:“)5 ) (a nwla\s

AV=EY AT oS adls s ol gla sy asldeal uﬁTvS o ks e

Abdel-Aziz, H., Hasaneen, M. N. and Omar, A. (2018) Effect of foliar application of nano chitosan NPK fertilizer on
the chemical composition of wheat grains. Egyptian Journal of Botany 58: 87-95.

Abdel-Fattah, G. H. (2013) Response of waterstressed rose of China (Hibiscus rosa-sinensis L.) plant to treatment with
calcium carbonate and vapor gard antitranspirants. Journal of Applied Science and Research 9: 3566-3572.

Arazmjo, A., Heidari, M., Ghanbari, A., Siahsar, B. and Ahmadian, A. (2009) Effects of three types of fertilizers on
essential oil, photosynthetic pigments, and osmoregulators in chamomile under drought stress. Environmental
stresses in Crop Sciences (ESCS) 3: 23-33

Ahmadi, K., Ebadzadeh, H. R., Hatami, F., Abdshah, H. and Kazemian, A. (2020) Agricultural statistics. Ministry of
jihad agriculture, deputy of planning and economy. Information and Communication Technology Center 1. (In
Persian with English Summary).

Ahmadian, K., Jalilian, J. and Pirzad, A. (2021) Nano-fertilizers improved drought tolerance in wheat under deficit
irrigation. Agricultural Water Management 244.

Aravind, P. and Prasad, M. N. V. (2004) Zinc protects chloroplasts and associated photochemical functions in cadmium
exposed Ceratophyllum demersum L., a freshwater macrophyte. Plant Science 166: 1321-1327.

Babaei, K., Sharifi, R. S., Pirzad, A. 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 12.


https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

VR e PV oyled MY Al Al s SLIS 5 i VEY

Behboudi, F., Tahmasebi Sarvestani, Z., Zaman Kassaee, M., Modares Sanavi, S. A. M. and Sorooshzadeh, A. (2018)
Improving growth and yield of wheat under drought stress via application of SiO, nanoparticles. Journal of
Agricultural Science and Technology 20.

Brito, C., Dinis, L. T., Moutinho-Pereira, J. and Correia, C. (2019) Kaolin, an emerging tool to alleviate the effects of
abiotic stresses on crop performance. Scientia Horticulturae (Amsterdam) 250.

Cakmak, 1. (2008) Enrichment of cereal grains with zinc: Agronomic or genetic biofortification? Plant and Soil
302: 1-17.

Cha-um, S. and Kirdmanee, Ch. (2009) Proline accumulation, photosynthetic abilities and growth characters of
sugarcane (Saccharum officinarum L.) plantlets in response to iso-osmatic salt and water-deficit stress. Agricultural
Sciences in China 8: 51-58.

Chen, Q., Mu, X., Chen, F., Yuan, L. and Mi, G. (2016) Dynamic change of mineral nutrient content in different plant
organs during the grain filling stage in maize grown under contrasting nitrogen supply. European Journal of
Agronomy 80: 137-153.

Chen, Y., Xiao, C., Chen, X., Li, Q., Zhang, J., Chen, F. and Mi, G. (2014) Characterization of the plant traits
contributed to high grain yield and high grain nitrogen concentration in maize. Field Crops Research 159: 1-9.

Chen, Y., Xiao, C., Wu, D., Xia, T., Chen, Q., Chen, F. and Mi, G. (2015) Effects of nitrogen application rate on grain
yield and grain nitrogen concentration in two maize hybrids with contrasting nitrogen remobilization efficiency.
European Journal of Agronomy 62: 79-89.

Ciampitti, 1. A., Murrell, S. T., Camberato, J. J., Tuinstra, M., Xia, Y., Friedemann, P. and Vyn, T. J. (2013)
Physiological dynamics of maize nitrogen uptake and partitioning in response to plant density and N stress factors:
I. Vegetative phase. Crop Science 53: 2105-21109.

Daneshian, J., MajidiHrvan, A. and Jonoubi, P. (2002) The effect of drought stress and different amounts of potassium
on quantitative and qualitative characteristics of Soybean. Journal of Agriculture Science 8: 108-95.

Elhani, S., Martos, V., Rharrabi, Y., Royo, C. and Garcia del moral, L. F. (2007) Contribution of main stem and tillers
to durum wheat (Triticum aestivum L. var. durum) grain yield and its components grown in Mediterranean
environments. Field Crops Research 103: 25-35.

FAOQ (2018) http://www.fao.org/faostat/en/#data/QC.

Gaballah, M. S. and Abou-Leila, B. (2000) The response of flax (Linum usitatissimum L.) plant grown under saline
condition to gypsum application in addition to kaolin spray. Egyption Journal of Applied Science 15: 326-331.

Glenn, D. M. and Puterka, G. J. (2005) Partide films: A new technology for agriculture. Horticultural Reviews 31: 1-44.

Ghorbanli, M. and Niakan, M. (2006) The effect of drought stress on soluble sugar, total protein, proline, phenolic
compound, chlorophyll content and rate reductase activity in soybean (Glycine max L.cv.Gorgan3). Materials and
Energy 18: 537-550.

Glass, B. and Kadir, S. (2005) Evaluation of anti transpiration on strawberry plants under high temperatures. Honors
Project 41: 421-431.

Hiltbrunner, J., Streit, B. and Lidgens, M. (2007) Are seeding densities an opportunity to increas grain yield of winter
wheat in a living mulch of white clover? Field Crop Research 102: 163-171.

Javan, M., Tajbakhsh, M. and Abdollahi, B. (2010) The effects of some antitranspirants on plant traits, yield and yield
components in soybean (Glycine max L.) under limited irrigation. Journal of Applied Life Sciences 70-74.

Jeong, J. and Connolly, E. L. (2009) Iron uptake mechanisms in plants: Functions of the FRO family of ferric
reductases. Plant Science 176: 709-714.

Kattlewell, P. S., Heath, W. L. and Haigh, I. M. (2010) Yield enhancement of droughted wheat by film antitranspirant
application. Agricultural Science 3: 143-147.

Kazempoor, S. and Tajbakhsh, M. (2002) Effect of some antitranspirants on vegetative characteristics, yield and yield
components of maize under limited irrigation. Iranian Journal of Agricultural Sciences 33: 211-205.

Khalilzadeh, R., Seyed Sharifi, R. and Jalilian, J. (2016) Antioxidant status and physiological responses of wheat
(Triticum aestivum L.) to cycocel application and bio fertilizers under water limitation condition. Journal of Plant
Interactions 11: 130-137

Kochert, G. (1978) Carbohydrate determination by the phenol sulfuric acid method. In: Hand book of Physiological
Method (ed. Helebust, J. S.) Pp. 56-97. Cambridge University Press, Cambridge.

Kjeldal, S. E. (1998) An investigation of several psychological factors impinging on the perception of fresh fruits and
vegetables. Unpublished Ph.D Thesis, University of New England, Australia.

Latocha, P., Ciechocinska, M., Pietkiewicz, S. and Kalaji, M. K. (2009) Preliminary assessment of antitranspirant
Vapor Gard influence on Actinidia arguta growing under drought stress conditions. Annals of Warsaw University of
Life Sciences 30: 149-150.

Li, W.Y.F., Wong, F. L., Tsai, S. N, Tsai, S. N., Phang, T. H., Shao, G. H. and Lam, H. M. (2006) Tonoplast-located
GmCLC1 and GmNHX1 from oybean enhance NaCl tolerance in transgenic bright yellow (by)-2 cells. Plant Cell
Environment 29: 1122-1137.


http://www.fao.org/faostat/en/#data/QC
https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

WY bt g Sl g 50 Shes 1 S 5 (ST Ol e 5 0L

Liu, H. P,, Yu, B. J,, Zhang, W. H. and Liu, Y. L. (2005) Effect of osmotic stress on the activity of Ht ATPase and the
levels of covalently and non-covalenty conjugated polyamines in plasma membrance preparation from wheat
seeding roots. Plant Science 168: 1599-1607.

Lloveras, J. J., Manent, J., Viudas, A. and Santiveri, P. (2004) Seedling rate influence on yield and yield components of
irrigated winter wheat in a Mediterranean climate. Agronomy Journal 96: 1258-1265.

Mahajan, S. and Tuteja, N. (2005) Cold, salinity and drought stresses: An overview. Archives in Biochemistry and
Biophysics 444: 139-158.

MacAdam, J. W., Nelson, C. J. and Sharp, R. E. (1992) Peroxidase activity in the leaf elongation zone of tall Fescue.
Plant Physiology 99: 872-878.

Masoud, A. A. B. (2012) Impact of some antitranspirants on yield and fruit quality of hamawy apricot trees grown in
sandy soils. Research Journal of Agriculture and Biological Sciences 8: 78-82.

Misra, A. and Sricastava, N. K. (2005) Influence of water stress on Japense mint. Plant physiology 57: 136-143.

Mushtag, R., Katiyar, S. and Bennett, J. (2008) Proteomic analysis of drought stress-responsive proteins in rice
endosperm affecting grain quality. Journal of Crop Science and Biotechnology 11: 227-232.

Ranjan, M., Frank van, D., Reinhard, D., Soojung, O., Noo Li, J., Sung Sik, L. and Matthias, P. (2017) Protein kinase C
and calcineurin cooperatively mediate cell survival under compressive mechanical stress. The Proceedings of the
National Academy of Sciences (PNAS) 114: 13471-13476.

Ren, H., Cheng, Y., Li, R, Yang, Q., Liu, P., Dong, S. and Zhao, B. (2020) Integrating density and fertilizer
management to optimize the accumulation, remobilization, and distribution of biomass and nutrients in summer
maize. Scientific Reports 10: 1-12.

Rezayian, M., Ebrahimzadeh, H. and 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.

Ryan, J., Estefan, G. and Rashid, A. (2007) Soil and Plant Analysis Laboratory Manual. ICARDA.

Safar-Noori, M., Assaha, D. V. M. and Saneoka, H. (2018) Effect of salicylic acid and potassium application on yield
and grain nutritional quality of wheat under drought stress condition. Cereal Research Communications 46.

Samadi, A. and Faramarzi, A. (2014) Effects of anti-transpiration spraying and irrigation cutting off on yield and yield
components of sunflower hybrid of Farrokh as second crop at Miyaneh region, Iran. Agroecology Journal 10: 47-59.
(In Persian with English Summary).

Tahkokorpi, M., Taulavuori, K., Laine, K. and Taulavuori, E. (2010) After-effects of droughtrelated winter stress in
previous and current year stems of Vaccinium myrtillus L. Environmental and Experimental Botany 61: 85-93.

Tian, X. and Li, Y. (2006) Nitric oxide treatment alleviates drought stress in wheat seedlings. Biologia Plantarum
50: 775-778.

Wang, W., Vinocur, B., Shoseyov, O. and Altman, A. (2001) Biotechnology of plant osmotic stress tolerance:
Physiological and molecular considerations. Acta Horticulturae 560: 285-292.

Wei, H., Meng, T., Li, C., Xu, K., Huo, Z., Wei, H. and 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.

Wood, G. A., Welsh, J. P., Godwin, R. J., Taylor, J. C., Eral, R. and Knight, S. M. (2003) Real-time measures of
canopy size as basis for spatially varying nitrogen application to winter wheat sown at different seed rates.
Engeenering 84: 513-531.

Yadav, S. K. and Kumar, A. (1998) Effect of some antitranspirants on water relation, N R-activity and seed yield of
rabi maize under limited irrigation. Indian Journal of Agricultural Research 32: 57-60.

Yang, D., Cai, T., Luo, Y. and Wang, Z. (2019) Optimizing plant density and nitrogen application to manipulate tiller
growth and increase grain yield and nitrogen-use efficiency in winter wheat. PeerJ 7.

Yigitarslan, U. (2010) Effect of kaolin application of yield, yield components and grain quality in dry bean (Phaseolus
vulgaris L.). Master thesis. Graduate School of Natural and Applied Sciences. Department of Field Crops, Ankara,
Turkey.

Zhou, X. and Deng, X. (2011) Effect of post-drought rewatering on leaf photosynthetic characteristics and antioxidation
in different wheat genotypes. Acta Botanica Boreali-Occidentalia Sinica 27: 278-285.


https://www.pnas.org/doi/10.1073/pnas.1709079114#con1
https://www.pnas.org/doi/10.1073/pnas.1709079114#con2
https://www.pnas.org/doi/10.1073/pnas.1709079114#con3
https://www.pnas.org/doi/10.1073/pnas.1709079114#con4
https://www.pnas.org/doi/10.1073/pnas.1709079114#con5
https://www.pnas.org/doi/10.1073/pnas.1709079114#con6
https://www.pnas.org/doi/10.1073/pnas.1709079114#con7
https://dorl.net/dor/20.1001.1.23222727.1401.11.47.16.5
https://jispp.iut.ac.ir/article-1-1570-en.html

[ Downloaded from jispp.iut.ac.ir on 2025-05-09 ]

[ DOR: 20.1001.1.23222727.1401.11.47.16.5]

VR e PV oyled MY Al Al s SLIS 5 i V¥Y

Effect of plant density and kaolin on yield and biochemical traits of wheat
(Triticum aestivum L.) cultivars under rainfed condition

Amin Rashidian?, Masoud Rafiee?*, Ali Khorgami?, Reza Mir Derikvand! and Saied Hossein
Vafaiee®

!Department of Agriculture, Khorramabad branch, Islamic Azad University, Khorramabad, Iran.
2Crop and Horticultural Science Research Department, Lorestan Agricultural and Natural Resources Research
and Education Center, AREO, Khorramabad, Iran
3Department of Plant Protection, Khorramabad branch, Islamic Azad University, Khorramabad, Iran.
(Received: 28/07/2021, Accepted: 23/10/2021)

Abstract

In order to investigate the effect of plant density and foliar application of kaolin on rainfed wheat cultivars, a factorial -
split plot study was conducted in a RCBD with four replications under rainfed conditions in Koohdasht. Plant density
factor viz. 350, 500, 650 and 800 plants per square meter and cultivar factor including three dryland wheat cultivars
Karim, Kuhdasht and Qaboos as factorial in main plots and kaolin foliar application in two levels of non-application
and application of Kaolin were placed in sub-plots. The results showed that with increasing plant density, the amount of
polyphenol oxidase and peroxidase antioxidants (26.2% and 9.1%, respectively) as well as grain carbohydrates (11.9%)
increased, whereas the amount of grain protein (4.3%) decreased, at the highest density compared to the control. The
amount of nitrogen, potassium and iron in the grain decreased with increasing plant density. The highest amount of
phosphorus, zinc and grain protein belonged to Qaboos cultivar, so that in Qaboos cultivar the amount of phosphorus
was 6.4% and 1.9%, respectively, at the same time, the amount of zinc was 4.6% and 1.3%, respectively, and the
amount of protein was 2.5% and 0.3%, respectively, more than Karim and Kuhdasht cultivars. Foliar application of
kaolin increased the uptake of all essential elements studied in the shoot and the amount of nitrogen, phosphorus, iron,
zinc and carbohydrates in the grain; but reduced the antioxidants of the shoot and the amount of potassium and protein
in the grain compared to the non-use of kaolin. In total, Qaboos cultivar at a density of 500 plants per square meter with
the use of kaolin was recommended as the best treatment for grain production and enrichment at Kuhdasht region.
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