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Extended abstract

Introduction

Several environmental factors affect growth, development, and finally crop yield. Water scarcity is one
of the environmental stresses that has destructive and harmful effects on the growth stages of plants,
their organ structure and activity, eventually causing oxidative stress by disturbing the balance between
the production of reactive oxygen species and the plant’s antioxidant defense system. In this regard, the
induction of drought tolerance in plants is prominent from both theoretical and practical points of view.
The application of plant growth regulators for survival, production of biomass, and yield in plants could
be a promising approach that allows the farming of plants in the extension of cultivation fields and the
increase of species diversity in natural and agricultural ecosystems. Methyl jasmonate (MeJA) is one of
the compounds that is effective in causing tolerance and resistance to water scarcity in plants. Due to
the role of jasmonic acid in drought tolerance induction in plants under stress conditions and
considering the importance of Lepidium sativum in human nutrition, the main purpose of the present
study was to investigate the effects of water scarcity and the foliar application of MeJA on the enzymatic
antioxidant defense system, membrane stability and osmotic regulators. The mechanisms underlying
drought tolerance are crucial for enhancing plant resilience and agricultural sustainability.

Materials and methods

To evaluate the effect of MeJA foliar spraying on some physiological indices and antioxidant enzymes
activity of Lepidium sativum under water scarcity conditions, an experiment was conducted in a factorial
arrangement based on a complete block design with three replications in the research greenhouse of the
Bardsir Faculty of Agriculture, Shahid Bahonar University of Kerman, in 2022. The experimental
treatments included the exogenous application of MeJA (0 (control), 50, and 100 uM) and irrigation
level (100 and 50% of field capacity). Spraying distilled water and foliar application of MeJA
concentrations on the leaves of the garden cress plant were applied based on the design plan, two times
a week, and approximately 30 ml of MeJA was sprayed on each plant. Plant water depletions were
determined by weighing the pots.

Results and discussion
The results showed that water scarcity caused a significant decrease in the amount of protein and an
increase in the peroxidation content of membrane lipids, accompanied by the leakage of electrolytes.
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Although under water scarcity, the activity of antioxidant enzymes including superoxide
dismutase(SOD), catalase (CAT), glutathione peroxidase (GPX), and ascorbate peroxidase (APX), as
well as osmotic regulators consisting of proline content and soluble sugars increased by approximately
59.2,74.3,62.8,62.7,77.5, and 40.3%, respectively, as compared to the control plants, it was determined
that the inhibition of ROS was beyond the tolerance of garden cress. Therefore, reducing the content of
MDA (36.2%) and ion leakage (26.7%) and increasing the protein content by 23.5% through the
induction of plant defense mechanisms, including amelioration of antioxidant enzyme activity and
osmolytes, has been effective only by spraying the concentration of 100 pmol MeJA in garden cress
under water scarcity conditions. MeJA exogenous application markedly ameliorated the water scarcity
tolerance by increasing the activities of antioxidant enzymes and compatible osmolytes.

Conclusion

Based on the obtained results, it can be concluded that MeJA as a messenger molecule by increasing the
activities of enzymatic antioxidants (SOD, CAT, GPX and APX) and increment osmotic regulators
(proline and soluble sugars) in the cell led to decrease in lipids peroxidation and reduce in MDA content,
which caused cell membrane stability, decline in ion leakage, and raising dry weight under water scarcity
conditions. Therefore, it seems that the application of methyl jasmonate in modern agriculture can be a
crucial step towards achieving agricultural sustainability in the country.

Keywords: Antioxidant enzymes, Electrolyte leakage, Malondialdehyde, Osmotic regulations



gsﬁ} @h: 30 Gl:g;a@@.ﬁjﬂ

A
Environmental Stresses in Crop Sciences
< o5 &
o VE+8 Wb Pow oslod (eiduxd >

https://doi.org/10.22077/escs.2025.7287.2275

A ’-“«0 9 % o

4 (Lepidium sativum) &l 29515 ols <K 5gder 3d 9 2 bowdign SBFWL w) g
T G 9 Dbgaul i S5l Jglxo
TS By 0 sma o e

OleyS ol augd o Radls sy (55,9l ouSiils alS Dladgi 05,5 JLoliwl
(AREEO) (55,555 sy 5 (el eoliadion plajlos splo S snmb wlio 5 (55,5L88 (el 5 Slihons 55,0 Y

ol

Al Olasive

Ol T 0T sl 35T 5 (S 5algr jud S SLD (S 3 3 Slgamiler Juko (b Jokro w3l (o sgliieas
Gl g e b LB Ho islosl (oo i byl e cexs (Lepidium sativum) el o5l obS
3,8 ol (ialo3T (sl jlows dppdy plwil VFY=1F4) ely5 Jlu 0 51,505 aw b (Bolai Jol5 slacSgly
391 (2155 Cudybs 0oy B 910 (TS B 9 (350950 14+ 9 B¢ (Wld) y20) Sbgowsler ko 55039 2
Ol (G950 (11391 9 (i gy HIie (SlS (339 510 S0 (RBLS e go (e G 4T ol ()L g b
JTUE 50 gounnsd ST g Jolds 3l T 5T sy 5T Codlad a2 5105055 Sgn ol g sliné gldad
S 5 (g Geime Ao 3l (5 ol GUrosiaS wuliii (riamod g VUL g jlususTyy OlbyaSwl jlawasT
5 sﬂﬂ; o bl pl i LS )0 o yd FeIY g YYD FYIV FYIA NFIY DAY dgus i i & Jolxo
Ol 31 ZHB oS Jlad sladigS jleo 45 903 asire Lol Codld (iul38l  otToS Lidd (390 9l b duns lio
YY1 gwlydl o (LYFIY) S el 9 (LYFIY) ..\.33..\11‘50 Ol e Sl (ol ply ol 009 LS oS
Ol 5T (sl 3T Cllad (o381 alox 1 obS (e85 (o pumnilSo (SN 32 5b 31 (g (G950 (S0
oo bl i (LG (99910 0L )0 Sbgaunler Jusio YV g0g ;Ko Voo cdile UL Joloro b i o) gounl g
S5 olgeds Slgomler Juto 4 Cobls bl iz olgf o0 pol G gl el ol 039y Figo TS
-pelaii )38 g (APX g GPX (CAT .SOD) (oon 31 (slagylownt 6T o5 Sial331 b lwyply JoSIgo
ol g slid (sbad GamwlinnS Ty Gals & 2 (Jolw )0 (Jolom loaid g (g ) (g jounl sroniss
039 ORIP g S Cuis Gl ( Jakw sli 55laly o JLis 4 45 om0 )8 gudgi wbullies (yello Hlade
Y90 9,500 Ver Cdale 8,5 vy 0 A W ol Lo ceawl A1 of o ‘SJWS ol o 1) Sis
Slasl Gz Gowar ool Laled 5 wbl dao TS G5 GRblS 50 Wilgi oo (ALY oL 50 Glgamle Juko

bl HglS 30 sl (65 9Lhs

il slaojl
aslles gelle

) s o
O 15T 83 punnsilSo

S i

VYT il o fu,b
VP X8 1 pdy 0,6
VXY NA G0 g )6

Sl & )6
VFoF 350
YA(Y): FYY-FrY

dodsio

ke ol e g 295 (als SIS ojlailey oL S 1 5 o5
Farsietal.,) 5o 5 5;,9laS SV game o Slae zolS a4
oS Gl e TS 5l b Ol s yiwd Cudgame (2020
b 5] omilenST L uils anlys ol yom 4 1 guslones
Jlb slodisS (555100 ¢S SenSTied Cels Cydgams

o 5l (K (S 5l 8l ol 4w yiws JalS
O Logs bl Jsb jo (ol a5 cul oy Jae
5 S )b pae (Javadi et al., 2017) wgi o axlge
Wy Jad Job o (Sl Slesh e Sl me

S| o..\g.o)f g0 Q‘)"‘ Lﬁ)"‘"‘ e ddlaio L) uo}.a:;u

mohadesehsaid2014@ukK.ac.ir :Sog Sl Cuny wdumm oty diaoms :9K5unly 003 K5 *


mailto:mohadesehsaid2014@uk.ac.ir
https://doi.org/10.22077/escs.2025.7287.2275
https://orcid.org/0000-0003-4992-6966
https://orcid.org/0009-0008-2076-6931

\f-f )élia\AAl?‘Gc|)} |a9l.c)a la..’”«SL“J*—S

Fabriki-Ourang and) Y,.5 Ll obLS
Norastehnia and) *.s¢ «Shahabzadeh, 2018
b et Loyl «(Yousefzadeh, 2017
Zahedi et al.,) * 5524 «Sadeghipour, 2017)
My (Farsi et al., 2020) Y jig=s;e «2019
Asadi Karam et) _als 4 (Keshtkar et al., 2021)
23,5 odalin ase alize slo s cs @, 2016
hosr ol & cwl et (BIS rimes
2l slecdgbio (pulul Al corge Slgenl> Jote
T e L -~ IRTILIVS JROW LR
5 (Malekpoor et al., 2015) (Ocimum basilicum)
Vatankhah et al., ) (Mentha piperita) il elas
Sl oad (g5 5 oleS iS5 Lls cew (2017
clld Wl L Slgamls a5 casl sdd (3155 (aiored
5 SYBIS lapnSTy JSUIS alom ) (aesT T (sloes]
Agropyron cristatum oS ;o ;Bgemsd dnS! o
Shan ) ceul 0050,5 LS (35 4 Jeos Ll o ge
cge Slgonl> Lite ol slacdale (et al., 2009
Andrographis oL5 ,o olse slal g ads, ob, G0
Aol @b glackle o5 J>,0 ws,5 paniculata
L a5 Jl>,o (Kalariya et al., 2023) casls Sas,lssb
oS o Slgewls b Yoo dw /) cdale syl
Oty 22l (oS i Ll co (S p0gs
(Wang et al., 2008) ws,5 csslin slic slao ]
S5 el clale 5 by o Sligenls Lie a5 oS
ol ,o asuleo elle soome rals Czge 04l 00y
Anjum et al., ) 00,5 oo oleS a5 balpd Cod g
(Yun-xia et al., 2010) .,52 ¢ L35 g (2011
Ol 52 585 L sl Sgonlr 45 05087 3155
oS 15T Colled 5 (55 Syime sl (slave
S o okl G655l 53 1y 095 ilne 1
(Yun-xia et al., 2010)
<2LS Lepidium sativum  _ole oU L ols olS
el 4y g il o seg et oolgils 3l Al el
polie gol> olh iyl e gile Yo b Ve sg0s

3 Vigna sinensis

¢ Fragaria ananassa

7 Origanum vulgare

8 Chenopodium quinoa willd

¥o-

4 e edbg S Al Sl o Y 5s]
slad Glave) GemwlaeaSTy doinsn Gsemlaens]
5 byl laculs e «SalSy slaal 4 deno
Kabiri et ) 00,5 o Joko puadslin jo IS Colgs o
o2 3! olasSt ol cble> puslSe s @l 2018
2 O e e Ol o g LROS (g5lusy ey
Qavadi et al., 2017) o,ls lohg Cusal ollS
25 8 ol 003 ekt S (lyieas Jslomo sl s S
Jos B Jshos i35 128 L3 5 Jolo slaled 5y
&5 b GlalS )0 i el pulais 459k o led oo
S 165 55 4 Gl 53 sbre Sl s S
o oleds 5o s (Ashrafietal., 2022) s s coe
Stele baas o el Jolw olul L85l codgenl
PH olass o Jobes Laiom o515 Lais s (shmsis
&) 5 am ad; lp 0395 9 (S eSS e ok
5 bl slaesl; adg 5l Jol> Slls als (i
Ostadi et ) s,ls i NADPY/NADPH o liss
.@l., 2022
Sgete Lawgs 5eST Jlid SadisS Jloe 4 a5 SLS 5
5 il 5 il heSIEl el s
5 695 kil S S8 grenl sbroasS lass
" 5 Seisenlz sl )l Sl 3 ceeal g0 )l8
5y hesiS it o (Shigenlr o) o] sloyid
Jslse o Ojponr o5 wnloe Jloda woz ol
Lyl e 5o 1y oalS sls slaguilSis (Ui
(Sialyz 50 GalST A g 00,5 Jb (ame (sl
Mahabub) a5’ se sl ogee (S 5 )9,k 0903 5 93,
L "Slgeml> Juie oo B,k 5l (Alam et al., 2014
Wl oo 0 al> o g (aLS 4igS s, 16 ol 4 4z
Farsi et ) ol axsly Hls gei g oy 5 Felate ]
) ol slacdale ol ssls Las b o, (l2, 2020
3o gelaST (55 ay olS Joodd Rl o oSS
Farsi et la., 2020;) ol ssbiwe bls)l SleS
s swy» ,»  (Malekpoor et al, 2015

2 Ol 5T slaes 3T cdled ol 38l (bgaml> e

' ROS:Reactive Oxygen Spicies
2 MeJA

3 Chelidonium majus

4 Nicotiana tabacum



for e S Jsle 4 (ALY 91 oL o3l b 5 lrerdon Glagiel () 16 5 e (et

plxl J1,SG aw o 9 ol oS slacSols 7,k CJB o
500 Ghie 0D yao Joli 3l Jslre slojlogs i
(Zahedi et al., 2019) Slgoml> Lie Vg0 9,500 Vo
dey50 byl a3 00 g Ve mhaw g0 0 SleS A g
30,8 Jles! HlalS 4 oo atis 4w Sae 4 (FC)
S9zy Jodo a9 Sligenla Jeie ot il Gliselel sl
olS o ol jesdes Job oy50 40 dgame ledlb
SShdsle 5 (als plyiea) Jbie Ol 2l Jslxe
2 GYse 95500 Ve 9 00 slacale L) Slgenl> e
Slosee 5 S wie S 25k b ol oS oS 55,
Troogao g atan 13 4,098 Ojpoh 2l 25 Jleel b
Slgonl oo b S o J5) olS 52 (59, 2 ol e
oS a5 sl Lot Jlael (g s 1,85 (ah oailisgy
30 2 slp M e (39 g (Si9 Dygets WS s
3,5 dule (o)) Syl oy B g V) les
TA S 4 ol sladiges «S2S ()59 6 S0l S
0,8 Sas ol 5 il ax o Ar gles b gl o el
Joe) Sartorius sl b baiges Sias 59 Culesyo
oS o il p )5 )5 o0+ ) s L (FH300
5 oo slayehl Coleiy b g pSesll
Sl Gisel e agh oKalesl o Sojdlsd
i385 ploml e pr (6559L88

Ot Cgz laddllgs gl cble (5 Sl
St 5 e Ghg) 4 eslid Sladed selannST s5ime
Sl Y .2épudy plil (Heath and Packer, 1969)
5 Jol> o lac 5 003l TCA BCC L ooy 3 5 50 2l
bl 3,5 590 ylo 2283 0 Sae s Ve e x50
el (29, Slad Jole NCC Jols a5 STy
ploz ;0 TBA 6o )5 + /0 g9l> a5 TCA fCC iy il
3y 31 s diges 0 00ls &)y 488 Ve Sde & 0,01
Sos il 4280 Ve oo ds Voo e o x( 490 40 \om Oy
oBiws 5l eolatwl b balgel Ol Sod Xaus S
2z b oy egll OYY zoaob ;5 yiegidy S
Sl Foe goadsb o polaidlnd (oo, nlu
Heath and Packer, ) ao,5 ,uS Jlaie cpl 5l g s
(1969

~Jo gleys sl ol s 9 Sl el Phowge (45 S
ooliial 3,05 g 4y SIS ¢ Gg5 Jlmsl 48y g ol ey
Sgye8] il 5l el (Radwan etal., 2007) 45 o
Oy 05008 5l (56 slagsjlor by sl g 0l (553
Bpae 59555 b g SVl j0 pls & jsoas Gy ;0 C
5 olleril Gae cuols ald s
doat) Cugd glp o dils B pne g 0 ks > saiiSaanl
Gokavietal.,) 50 5 o drogi Se50S &8, 9 o5 pbdl
Shsr G Sygon Gl 0 2L @) Syae (2004
Ot ol (2L ol lag i b Gl ) el
Al e el B2 g A lagrslug 5 (o7 eemly Jlade
R poe 5 pgd plie )0 5 baielig 9 2ol plu (e

(Radwan et al., 2007) sl

Dgas g0

Sidn it Shogas p e sl iS Sl ow)n

©y9p8 sl g Joot Glapuilio Colil Cuz 4 lalSs
@ azg b g oleee )R A5 plp 5o Sueglie il
5 0LlLS o SIS 4 oo slml jo Slgenl> Juie (5
yolo Gaiod ludl i o als olS cownl 4y cole b
Shdsre 5 SIS 5 Sl eep See L
Bl DSl Gl gl v Sligenlr Jie
B owpdy5e Greml loosisS ool g clie (g lub

=

RO 4

gy 9 dlgo
5l eadags (Lepidium sativum) als olS sla,d
ColSgnn baids O Sae w pleasl )i L eS8
Shtie GTL A 1090 L 5 00  Sghedus Qo s + /0 (o s
(i sng) S gl slalals jo beydy wall Al
Obowl oy (65,5l caSuily Sladss gaillS o
o 5 B AR TY a0 0F 1 gl J5b) oS
YOIYY sloo b ((Jlos ad3s OO g a0 YA : oLl e
VEN e (SLU olidg, 090 et ol )5 gl ax o
CdS 5l e 30 )T S o )3 PO e Cugb, g cel
Sl an (1 pae Lalpd o olS b Sl wha b
OllE 2 50 CewaSy gl olS sae aw dlasy dalals
55 5 gl e 5L Jslone sl s ol
JogSt ojpoa Salesl ol L g kel Gl gla

' MDA



\f-f }_:SL;‘\/\ Al?asc|)} |°91'°)° IBSESIN ‘5@&5

oy

Slavd 3L 0 CC o olF o3l Sy 5l a5+ 10 (i
gy s b g5l a5 PH=Y) 0 mmol ol
S, PMSF 5 Voo Lo 3 EDTA as,s S5 (PVP)
del 0l oaile & sl Lame 4o g Vs e
w—.’.)’-ﬂ Sollad ) gy yo slao lac 4 )+ MMOI Sy 5Tl
g Yo xG 90 0 boylas g 5,5 00958l APX
Jsloe 51 abads 590 yile aads Yo Sow 4 F °C leo
s ooliiul by 31 Codled o gl a9, Gilis
Bradford, ) s s (b9, 4 Gelisp ke i (sl
idg e Voo Jols) STy bsle i s (1976
B0 zgedsb 39 (0)9m Srne oo B g (g 0)lae
Bradford, ) as cud yiegidg iSwl ofiws L gl
(1976

Bgoad 9T g il clld Gl ol
3l ol beaigas STy bslis (EC 1.15.1.1) (SOD)
NBT Na-EDTA Yo Lo -/ mmol clid
V909,500 VO (opigate JYga dao VT V50,0 /- VO
STy 5l g o3l ojlas 2y Soe B g Mg,
3 Sepals Y pad ) b condangs sleolas o
Cd> S 85 g o5 le 4z 0 YO sles
sl e SSlo fegil 07 zgasb ;o wall g ladiges
Guo et al.,) ¢l SOD 31 ,5a> ,0 NBT 5,5
(2006

L «(EC 1.11.1.6)(CAT) ;YLIS o 31 codled i
L 5 sl YF+ goalsh s HaOs ior als anlono
Dhindsa et al., ) | )Ken 5 Lloazas s, 5| oolazul
FadgySe Vo ol STy bele ol pll (1981
5 0 mmol by olawd 3L (! olac
Sezge H202 clale ool Vao oo VO (55 ,udinS] s
oo 3l oolawl b adds ) clldS 5l Ly maSTy bglses jo
dle A= €bC g8 5 (€ =F-mM™T cm?) _igals
Gl VB w3l cdd e sasmoplis a5 o
(Dhindsa et al., 1981)

GPX) jlaasly JSLE mpl cudld iouw
51 oolil b sl FVe zgeJsb o (ECL11.1.7)
81y bgle 23,5 ol JSLBT olee (553l
O+ MMOl @lawsd 5L o ool o lac g, Seo Voo Jols
Zhang) cul ae,o ) (yjg,0um00aSTy g ao s F USLE
(et al., 2005

«(Ben Hamed etal., 2007) 1,5eo  swl> p o9,
Ol Giis 5 (BC) Gy et i (5,503l (sl
om0l plaebl Sz w00 S balas a4 o]
Sypoilg e cdl p)5 /Y sgu> olS 5l Jleixl sl
Olalojl alg) (9,8 oo O b g 5l aay Lo o
laalg) g 00,5 WLl )] 4y ogss T )+ CC g 28,5 8
slos 5 el g0 Ban @ o5 Ol plox 5,0 ialej]
Jow) yie EC olfiws 5l soliul by .axzs $ 15 YY °C
(ECL) laaiges adgl S5 Sl colon (LT Metrohm
4 \Y) °C slos 4o 5500 sladly) o 0 (5 5ol
oo b ol G5 51y g ainun I NS gl as Bo Ve o
EC2) baises agl sl colan e YO °C
dslne (g Cudd o0y abaly, SST L g 0l loni
(Ben Hamed et al., 2007) &5 5

Ecl
i doyo == X100 D]

Jsloxs VIO CC g b8 il p,8 /0 5 ol ojlac
190 50 4a8o B Gl 4 doyd b ool Sl dlogalgus
oIl Sz 29y Joloee 5l g w5 Gei il Ve e exg
(Bates et al., 1973) o solazl g, 5ime &5
S ol sy Jsbe 51 YCC ol a5 STy sl
M‘ ycc 9 (RS u“ d).xA ycc L) c)La.C )5.Q)J.¢.JL\4J
ax 0 Ve los o cels SO Sae 4 JLwdE S
Al B3 s 28,5 5 0, oo 0 915 il
633"“‘ 61‘“‘)5“ ‘L‘bgi"-flj 64[4) ,ab;.'»‘ éhS Sy Sl
alol 5l 5ol 0ols 18 0y Ol ple 9,0 bl
Sad ol SS9 5 STy bl a4 igls FCC (p50
205 Sdsn 5 P sl &5 GBS (S, 56 ol
b diges 12 )0 (rdgn (So5me 9 s Fagili OV zgasbo
Bates et al., ) 5o )5 aruloe 5 lasbinl o 5l oolazal
(1973
By O CC Jolme slooid (goime izmiw lp
O 0 g o, aslol diges y» ojlac I Ve o plit 4 g0
w9 ed,3 152 °C Gloo L aads VWV Gow 4 55k
g ab CSlE el FYO jo bdiged Cdo (ol O
ROE, ) s S ()55 Sas 0jg 05 » 5 oo o
(1955
s S Siomi iz so ] ojlas ad gl
) (5 egiby yS sl by s o 3T Clad (5,55l



Yor e S Jsle 4 (ALY 91 oL o3l b 5 lrerdon Glagiel () 16 5 e (et

I nSolr 90 5 S perstd 0l Jlad il (g Sl
Glicw ATP LusleS codles e Jdo oy ATP s
slgs JUsl g @z o Pt slalys, colae s
3] b Gl dag] 008 5 Jolbs pos 5 (55900
Jb SlaS 5 (selanST g guilonns] (i 9 s I8
ol 5 o] (gralannSTy 5 ooty alezsl (o
S5slse 58 slaan T yo st 5 gadsOs slalic o
S oy Gl )0 3o el 5lelS 1550 (olendion 5

ANJUM) Col 0 S8 Calises slaimgh ,o oo i
et al., 2011; Asghari et al., 2023; Ashrafi et al.,
-0 b Jel=e .(2022; Hassanzadeh et al., 2020

o5 (278 SlFIL ablie 6l (Sladlee ST S Wl
,» (Keshtkar et al., 2021) col ool aslis oleS
Voepmol el b ks s sl Sl rashy
23,5 (2lE ol S SS9 Sgate w290 Sligenl e
ol a5 cel gla )58 b slhae o gls (¥ Jsox)
o5 slecdile o Slgenlr e lisr 9l wad 0
Origanum LS o ivg, b, o, coge
Chenopodium (Farsi et al., 2020) majorana
Nicotiana 4 (Keshtkar et al., 2021) quinoa
IS s e (Norastehnia et al., 2017) tabacum
Slesgaz dgups g Sligewls Juie ;30 LYo 1wl onds
ol e b Ol |y G5 Laalpd o5 lalS s
Sl ol SLS 5 ez oSl 5T gBs i W
w90 a5 olS )3 Sy slalid g)lnl Il Bl

Anjumetal., ) sy pb 1) 05 co guilons 25 ials
2011; Asadi Karam et al., 2016; Kalariya et al.,
(2023

56 S ols olias beesls il )l 4o 5l Jols gl

s 5l 5 (268 (25 «ligomsler Jite (5 2 (2l slne
P pleea) asdllss Gdle sgime s, Lo
39 (P /4 o s (Sgn i g (S (ygumnlinSTyy
o8l el &TWS o as ol glas esls (Y Jgoz)
Ol s 90 F e slid langd eewlanSTy sgie
SUeS g e g g s)lel Ll gl
B oleS i 6l iy 4 asdlles oglle sgime
(7 J992) w8 aud olyy cadyb as o Ve
Slgonlr Jete lacbale 5l Sy (J 508 poe Llyl )
odlle il ss, p sl I agn cal

5M)é

APX) lacusly abyeSul il cdld o
Zsedob ,o iz Ol jleslanal b (EC 1.11.1.11)
a8 99 3l L oxile Bl byl liae g gl YA
Ay Jols STy Lyl b dnlona (o 51 25T olov
EDTA (Yoo Lo +/VOH202 &+ mmol by olisd
s Sn 00 5 Vse o /0 SlysSul Vgo oo +/)
(Nakano and Asada, 1981) sg;  es 5! o,lac

S8le 5 g P< 1+ 0) LSD (15031 SAS (5 Ll ,l53l0 5
mo0ls (52l dulie il Iy 2525 (61 5 4 EXCe
03y, b laged my 5 Lo

O e pas samaplis uljly A mls
5 gl Jie lize il 5 Slganle oo S5 Joboeo
Oy Lo oS plse plil Sis (55 55, 2IeS GBS
S92 P o1oN) gl cme 1 SIS 25 a5 Jl> o
30 e pladl Sz 58 () Jgoz) cudls [9S0e Cae
59 20,0 FYIVO 550> (w00 O+ FC) SIS o5 laws
2 Ll oV Jgaz) <dl ol i pas Lyl il b aslis
NsooSen Voo (Shsle 58 2leS 5 e
ogax Iy glse plasl Sz 59 condlyy Olgewl> s
(Y Jooz) amo il sald b auslie ;0 as,0 VY/TY
sl QLS oS G 3 e ) alS
Ao (oyp $lp (olie L la A3 (55 550l
dwls (o cdl ey Ol Al Lo & ol (bl ol
oyt gor 1 53 a5 Gl 5 5 0,5 6,8k ez
Sl ey e 98 o 5 S0l wloasazsl oL
Jga= 4 axg5 L (Asghari et al., 2023) el o, o5lal
235 glse pll Sas 59 alf crse et 25 Y
thymus LS o sogis; 9 ob, loll zals
Khazaie et al., ) Hyssopus officinalis 4 vulgaris
5 (Soorni et al., 2021y Cuminum cyminum 2008
2017)
(Kabiri et al., 2018) Dracocephalum moldavica
PUUWES SIRCH RS RGPS POSICOA PR W L S O ES
05 5 el 0l T i 4 5 S s S Jshs
Gt Ny &y oS Olymaz ;e Gl ()9 piats
EICR P CTNCL B IR { e g
JEl oyey po LS sSunng; il DS 52,5

«Javadi et al, Prunus avium



\f-f }_:SL;‘\/\ Al?asc|)} |°91'°)° IBSESIN ‘5@&5

Yo¥

1 Sliganlr Jiia b ol Lot (5 poe Ll o
Voo Mhbwlw@uotfﬁf)o@ywjlmf
ol L) gl sme S (Oligomsls Juie V04,500
30 (V09,500 00) Slgemls Lo [0 cdale ¢ sali
ol slas elyy cad,b as s O cs.'Tf"S ISR )
Blsle oS A5 co WSsba (7 Jpaz)
dald 4 Cod Py Sl Slade j0 as s YRV als

(V Jgox) w5

0 oS a5 Ll po (V Jsoz) cuslas asulles
ks «Dlgamlr hite ok ol o)y Cadyl ao)s
2 Slgemlrbie Voo Voos,Sen (S n (AL sl
(7 J592) 092 Jge elid slavd awlanSly tals
Co gl Gl ) Sg Cd aeye egh onl yo
Srdydehi Oliee p (S i Sl gy sskiieds e
ol G ge s aS ol lis ol ol (6 T oslusl slae
SLiosn S8 9905 oo oo @) slad 4 S ot
(Y Jguz) aos oo alS 1) s ggimmn «Dligoml> e

SIS G s LS LS S algr 3ad sl S (o 1 2 Sligeusler o (L Jalone Sl po uSiles ) Jgo
Table 1. Mean squares of methyl jasmonate (MeJA) spraying on some physiological traits of Lepidium sativum plant

under water scarcity
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** *and ns denote significant differences at 0.01, 0.05% levels, and not significant, respectively
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Table 2. Effect of foliar application of methyl jasmonate
on shoot dry weight, Malondialdehyde (MDA) and
electrolyte leakage (EL) of Lepidium sativum under full
irrigation and water deficit stress.
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Means (+ SE) followed by the same letter(s) are not
significantly different based on LSD test at P<0.05 level
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Table 3. Effect of foliar application of methyl jasmonate
on content of proline, soluble sugar and protein of
Lepidium sativum under full irrigation and water deficit
stress.
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Means (+ SE) followed by the same letter(s) are not
significantly different based on LSD test at P<0.05 level
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Table 4. Mean squares of methyl jasmonate (MeJA) spraying on antioxidant enzymes activity of superoxide dismutase
(SOD), catalase (CAT), guaiacol peroxidase (GPX), ascorbate peroxidase (APX) and protein content of Lepidium

sativum plant under water deficit stress.
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** *and ns denote significant differences at 0.01, 0.05% levels, and not significant, respectively
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Fig. 1. Effect of foliar application of methyl jasmonate on enzymes activity of superoxide dismutase (SOD) (A), catalase

(CAT) (B), guaiacol peroxidase (GPX) (C) and ascorbate peroxidase (APX) (D) of Lepidium sativum under full
irrigation and water deficit stress. (Means (+ SE) followed by the same letter(s) are not significantly different based on

LSD test at P<0.05 level)
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