Iranian Society for

Horticultural Science
ol SlEl pole et

OF-T)FYV U F-0 sloaxman Vo lad YO al> ol SLEL (5i8 g pole alxs
g allie

oS (Soowii gt 3 55239090 18 SBGT 39 P 3 # Clgawl> ko O 5
Sa9w wd Ll gl 4O (Mentha piperita 1.) Jald L

Effects of Methyl Jasmonate on Some Physiological and Biochemical

Parameters of peppermint (Mentha piperita L.) under Salinity Stress
Condition
SOLS (g 9 Gy Sl (£ po e S udie (g 9)LS el
Slebeol giaio oKl «(s,5laS suSils (Sl psle o5
(g.akhbarfar@ag.iut.ac.ir) : (g xSl oy ¢ Jgiue 0diun g
VEYIOYA oy g5 QSN F sl o g

oS>

A4

ilh L (glaazmalS 1o padesds 15 5 ol (6,58 (A5 wsllasl ol i1 alS )0 Ebigeml ke Sl o2 jslite 4
5 (4 5 ¥ AS/M) podes 4l 5l 56 S Calan peha de b ol LS gyl (B o e LS oiules]
i 5 oy e S 5 5 139 e AT 45 8 olis gl b bl (¢ g YD /D MM) Ebigenly Lite
Sl ol 1 Jdg)lS (il sl als 5 U5 etis g (Jeds)lS lsiome ol (oo lyime cailse plail mass 4 ol
i Gyeh o i 45 Vas e /0 Sliganle ite 0I5 il il ged il s oS Ll eod b
LEYINY ) S s «lgomsl e 9,055 pas g ey (udan jiaomwd i (6540 Hlons b duslile 10 oy ey j o
e st YA 57 FVAY i s ], e phl S 5 5 g9 Lol eols LgalS 7 YAV 1, s plasl pes
5B B T celed 5 7 YONY SlaaST 5T byl o VAANY i 4y ks o o F- 1OV 5, ]
aS ol lid bl gaemme Ho awiSn S 1) i G ol Comsg g ol ol OVASY ) slanlsT Sy gSuw]
M Sgag ) (6590 S 4 oS Grwly Wil oo Dligemla e

stlortion 9 (S5l 8 SlalS g (s Lis (Slgonslar Jie 5598 (25 1gaalS sloelg

o

400
39 @l Sl R g Gyl (Gleys Wl i ola Sy s 4 (ag)ls lalS 5l eslinul p3 slale o
& 6 5lwg o Caro YU e 5L (Khosravipour ef al., 2014,) Casl o ypind b 50 59, 4 59, S jlae b (6,850
Elie ;o b (llS ol 5l g ke 5 sl il (Sen i ) Sles A Cands 5l olge UML: (29 HalS o550 olge
39,088 51 e Julge cdlo p b csls A )8 den ;0 Wb 0l o550 oole Hlake g coutnS Lia> jglate 4 .aigh cuiS S, p
2 e o] S5z g0 mlie 51 )0 0,00 79l 4 ol Suoy b (Zaman, 2008) 54 418 5 Sl 0 (lodlS g oS
aiile wy Sk b ool Guile (B 5 (65,5l (6lp el § Sk L Of i @ o fisd GRalS 5 Lo ypdS iy
3 OlS ab) geaiiSagamme Jalse o it 31 S0 4 55lel Ol 5 (65,9l slare) (b 55 (o) 9 slac]
Ay ol wilge 5l (Sid i 5l e (55 (iS5 a5 (glaigS e (Al-Niemi ef al, 1992) cowl oals Loy Sz bl
2l o5y il 4 olS ATy (n St (IS Hsbas adlioe SiS bl ohgas (bl I 65lems )3 (29)l0 lalS
ol 5o (238 Slge 95105 5 Loy Lo ¢ ol i Sloml Jol olS 0y 5y (65 i 550 el olS o Shoe 5 0l



Ohles 5 5,051

ol olod 5009 50 S350 5 otz peditlin (etig g e wiile oS Lol sloan] B ple (5555 (izeen o
olS (59, ouds plxil ow,p uls (Parida & Das, 2005) aas s ,l,3 )_..>L. e |y Hd adei U giale 5l oS S5
Sl ools rals 1) Sis oole o,8as oy udogjowd Jlez 0> U (5,00 Jlade iol3dl a5 cuvlosls Lis 4y gm0 1ol
sleanld o SIS j950 cgo (590 (S (piren (Aghai ef al, 2014) il palS 43S 90 o 0 daly; 9 2lse
Saislse5ed slaanl B g gl s adsl slacalpbio gy oo jiwgid 5 5,5 I3 slge JUil g i S lelS Sl
Sl L ol o bl ss o 2alS cmge (5,58 a5 Jle oleie 4 (Parida & Das, 2005) aas oo 5,8 3G o |,
Slge iz ol Sgamme crge Joho 3, Ses 6l 61970 SO L s By S 4 (658 A5 il ogdle 0l
Solaie sl i 135 o9yl lalS o a6l slacodgiline (il 0 5,9 y3l6,b s (Vatankhah et al., 2017) 598 oo (Goxs
T ortagl 5o Jy cdl zals Tasgh olS o Luilul JS cdale (o3¢ Jglze BC iul38l b aS sl ool (355 uizmed
Cely (5,50 iaT 4 W oo LiS (pizmes dwled L(Vatankhah ef al., 2017) sl )las yiol38l guilul o Slae 5 S cdale
(HO2) (ouS 9,042 5 (OH) JouuS 5,000 (O7?) oS gl o3 Gl I, adgs 5 calisee blS o sulacnST a5 sl
25 g 9 gn [6S5 (50T 5 (H20) 535900 a1 Jolts IS, . sl J5SIo 5 [(RO) S ol slo Sl 5
! » (Parida & Das, 2005) oS g 55 |, Lie LSl 5 SalSss slaasulda o2 ol joieg S ol 5,5 sl JoSge
a Jom 5 6,55k Gralidl sl el 3ipoe o5t (pol5 (S sl S g3l 5l LS s iz o il o
ol38l alS slaJske o SlanS 5T Glapinns codlad mhaw aScpl aos 5l aiS oo ol anb aelusl Lyl
$lops 551 aloax;l (Parida & Das, 2005) axalSs ooy ol of;T sla JIGol, & jlus 51 05,06 lals &,k ool 5l g asl
Sl T Lol Syl (50568l a5 2 sl 33T 9 VUL ol Ty 36 g0y 00aST 00 41 55 00 o (ST ]
Ol 45 00,8 0 )Ll 5L ) yausliglS 6LQM}3T5)'t;59o) S,y 9Kuwlg youdsgige LS g8, Db e lg j0umo oSy b, oSl
Parida & Das, ) aijls eage 4 guiloensT oy 3l Lob ol bz 51 6,.54l> 4 ST la JiGaly 0,8 ojdalie 4o ewl!
Ol Sl (28l g ladig, o diws 0 pomie (Scid 25 ol b (6,9h (25 a5 Gl oo (3,155 Crieen (2005
ol gld ol sgaze cely g 0als oS S o |89 IS mex (Parida & Das, 2005) 34 co (5,54 ;| ).»L.a st
0,8l (pgllS a5 > 0 NADPH 5 ATP Gras jials g jiiwgd jmals Jloo 4y Lalyd cpl 1o 0080 oo T piiwcwgid
Slagge,98 65 LS 50 (5)9d (i b ablie (6l moe slod pal) Aoz sl oo Rl 2SI gt (sagtlsS
Sl 0 a5 siiid oL oo loouS a3l iigd co By Jas lgie Cov aS Sdgamlzannl § Slgewl> i
Dar et al, 2015) %igds g0 4285 )54 (b 5 Sty SBOMS ply 50 (£l Slagealy (reizran 5 303 glaoiy T3 5
g Yuan Jlo gly.o,ls 9529 LS 5l (g b 1o (5590 (i b alilie gy bbiligomls il 5 g g0t sl 3,155
oA (65 i shive Ol GalS o (5598 YL S Gt Dligenl> e 95,15 a5 wis ST 5155 (2018) e
g oLS ol e Cael g ools pals Wl (558 (i o |y (Luliwl) panigend oLS 0giienn ) 9 sy sl Ll g
QO el jo olS o) Lyld ogs 10 Olgewsls e i 4 500 L5155 50 iores el 00l 0098 Cangy il
5° Sligowsla e Cuio ;b 4y (5158 ol jo sl a0 )Ll Lo yus 5 Lo )8 (sl i 5 (Sid o5 0 pudai 1y s Loyl
Lalgy 59 5 lash ol 59 Sliganl Jute I 155 25 Ll 4 Gl 55 AT T slo 5 Sullis 2l
Yuetal, ) cul oo o)Ll o ias a4 Canglie ;o Juso a9l SLuS 5 jw ,0 ol (i 4 cpdomed g (505 Sielen a8
G5 ol yply saeaS 5 (lgicds e co 455l slacdgilio bl el aS sl 0] 3 )0 yioren Lligel> (2019
ol o) al> o g alS 455 e ooliiul clilé & 4z g5 b Slgewls Jite (Parida & Das, 2005) wloads 8 xe

Thymus vulgaris L. -¥ Anethum graveolens L. -Y Matricaria chamomilia L. -

s



(VFF) FIY 6 Fed sloamio I oylais T8 als lnl SLEL 535 5 pple ala

Boss Vb glacdale ;o 9o )ls cude 1 Gmly s glacdale 1o Jgane jobas sole (ol ojls GlalS gai 5 0l 5 (Jglite
O S 3l a5 Lamiaceae o, 4 slaie g )lopgy, wlluais e ol ol Jals Les (Lorenzo, 2003) ol o
5 iyl (2138 (ilugls mlio yo ol slizl g (dald Las uilul ool ool 0425 4 M. spicata 4 M. aquatic sladisS
cenloads sl oS ol ol s oles oysSTloyls 25T 15 508 o 1,5 oalitl o g (glag0 5 (6 il o bl
58 o0 o3l dadlisga 5 i (DLAS (8,500 )3 p (£ 945 1 (a8 po ¢ 59 )93 e po ¢ LBl 05 oy (51 olS 0
Sejso 5 T a0 4 ple o O Guilel saVle g Jlade oS Cunl gg)l0 ol S (S8 a5l (S (Al L
ol sble oy 5 oo obF ol IS 5 oS sl ol ke Commdye 5 1sm 5 T L5 5 ol (Ghorbani ef al., 2018)
e (SN DL (9556 a8 il 510,10 518 (6 0 (S o (65,5 (Slra 5l (ormy pelans Lol 09 o g
or Boa baddllas cnl cplnle @)ls 0529 6558 25 Lalyd o Jalb L oS Slgelar e sliossn 62554 2
aladl 5 )5 b plegen gyoh 5 Al zolaw 5o Jild L ol pleedon 5 Soidnid slaShy Sles

058 1R BBt by eslitul 890 o] g 9 bl o Wil se Ghagh onl @l b plnil Slgenl Jite

Loigy g 310
2 JsS palejl ¢ ald Lias olS py Sligamsler Joo ailiadl 0 )15 5 oot 0,15 51 30 (6,95 (85 31 oo 2 s5late 4,
Lyl b o g Glaol goio oBuils siegh slalds 0 V¥AF Lo ole olo o j0 1S5 & b Solas Saels b B
L tbsbne 5 (o omiatioom 3 T 8) ke IS b (69 ot Jold Lo las ad pladl oad J,i5
...)911 )Yy&aﬁ ).A..o 9 ‘/Y& 5‘/& 6“4"‘" dw )..) ubwl}g}m
S byl i g (BLS S50
Sloo (12Kl 5 YVEY dilig; slos :Kkeo b o)l sinio oRKiils ciwghy slaailedS jo aidl b9, Jald L slalas
VO ailas jlad 5 (6o bl Vo gl b (Sedly lagllS 50 5 aojs 7000 (oo Cusb) 49y 50 4l p e e
@Wﬁfd u_sl.ua}oa} WA ClS YY) Cond A0 dwlo 9 0dugy GA‘Q .595 ‘oY) S b}l?u& L: IR 2 (5)""’(5"’L“"’
el 0als ooy lad YV Jgaz o colawl 5,50 S
bl Jlosl 0gi
0975 a6 kol Jgere 0T b sy & g0 4 drs ole G BYYAF ol dls,e bilgl o lalis JWsl oloj 51 oy lalS sles
oL JU 31 g oo Sk 015 (6ol g SIS 52 0 0l Sl hen Yo line b 58 55 5 (s 0 &1 ]
@ pg a0 5l 5 LG 59, 99 pgs aan LSy 55, aw sl aie jolate oy ol Jleel a5 4 658 slajle (S 4
o pSdlaslan lanlde jlad )0 (a5 5550 (5,980 Zobaw 4 oltws Gl ol Jlesl (LS (55, 5,55 Jle ailjg, Hoboas an
Hashemi Nia et ) &G alal, 3 )b 51 115 8 )50 slo)led a4y oliws (6l Kol 9500 5 0l (pnd o0latinl 8,90 S bogloes
Adventurer ) Joe S iSIl Colas o olfiws b g o 0538l (6,lol Ol 4 5L 0,50 Sed jlade 5wl (al., 2016
Lo lalS (S oz 5l (6 S ol jokain 4y aan o (LG jo 08 )T S alals S SO ST colas lake (Pro AVIT4
Dol ggdal Jeere ol L

TDS (mg/lit) = ECx640 S5 i Jles! gl Sad ke dloe (V) alal
Joloes dal> 0‘9‘ Js - TDS
ol g Sl colan :EC

050 Olas 9wl clls (g5 (i Jleel 51 ole G vgas el Ll ploul b a g,y i alold 4 Jald

A (_.;ﬁfo)"..\s‘

Mentha piperita L. -

v



Ohles 5 5,051

ialej] 5o solatul 050 S olaandssSs b Slaogas —) Jgax

Table 1- Physio-chemical characteristics of the soil used in the t experiment.
Y L WY

T AT S
Soil textur Sandy - loam - clay
Volumetric moisture at field capacity (%)

(st i s Ll 5 punm s 282
Volumetric moisture at the wilting point (%) 12.6
Soil acidity
S 7.8
Electrical conductivity of soil saturated extract (ECe)
S glosl o las S 2SI cylan 2.53
Organic materials (%) 1
) JT olga >
Lime
Sa 33.5
Nitrogen (%
roeen (%) 0.247
(59795

Absorbable phosphorus (mg/kg soil) 495

(SB £S5k 55 o) i Bl 5id '
Absorbable potassium (mg/kg soil) 160

(SB gy kS pp S k) @iz B only

Iron (mg/kg soil) 234

(SL 55k 2 a5 ko) 08 '
Zinc (mg/kg soil) 19.5
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Owized (Taheri et al., 2020) 8l jil8l gl cxe jobay Slgawl> Lo 0,0,5 oy (5590 slojles b aslis
Wilgs g0 4 0as 135 oLS sl Sy s ©f (s5ime (alS o (5 5 i A5 Ws,S 5,155 (2018) ), Sen g Ahmadi
o)l cute Sl ay B)5F cnl 5o cpizmes Bl 6598 Ll o olS At ey Ol Gde Slly rels Lo o
@l 45 Cel oud )il (5,95 (25 mlps 5 S O o some I3 g 25 e Sl IS 55 gl Juie
cod ol Gl g gyeh (i lylpl 0 S ol pud Glgie (alS L bl je pols dslllas ol b oS3 Dlddlas

(Parida & Das, 2005) cuils il Olgeml> e )l

(Sl L ol (SO3e)5 508 Sla SRy (Fr 2 Set 9 Slgenlr e slajled (ol S (5 Sls aulie -V Jgo

Table 2. Mean comparision for the effect of MeJA (mM) and salinity (ds/m) treatments on some physiological
traits of peppermint

o Slsie el 3 &ss
' o Pl 5 035 ‘ “’”‘ i, Sy SES gy SRad e
" st 1

o les o7 Relative sl e > T RootFW. = ‘;e%al
Treatments leali): . water Aerial F.W. er\l;l : (g/plant) Root D. W. o

o & content (g/plant) ) (g/plant)

(%) (%) (g/plant) Root F.W.

0o

ds/M ;9
Salinity (ds/m)
0 25.73¢f 85.232 9.51% 1.004 2 4.69° 0.44¢ 2.03%
3 57.74° 67.08° 7.90® 0.84" 4.59¢° 0.43* 1.72°
6 68.29 61.56 ¢ 6.81° 0.70 ¢ 4.52° 0.45% 1.51°¢
MM =lgonl fe
MeJA (mM)
0 63.54% 63.78°¢ 8.02° 0.83° 4.75% 0.47¢ 1.69°
0.25 51.15° 71.83° 7.39° 0.77°" 4.35° 0.41° 1.70°
0.5 37.07°¢ 78.37* 8.812 0.95* 4.69 ° 0.44° 1.87¢

TMeans followed by the same letter(s) in each column are not significantly different at 5% level of probability.
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Table 3. Mean comparision for the effect of MeJA (mM) and salinity (ds/M) treatments on some physiological
traits of peppermint
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Table 4. Mean comparision for the effect of MeJA (mM) and salinity (ds/M) treatments on some biochemical
traits of peppermint.
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Effects of Methyl Jasmonate on Some Physiological and Biochemical
Parameters of peppermint (Mentha piperita L.) under Salinity Stress

Condition
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A pot experiment was conducted to study the effects of methyl jasmonate (MJ) in alleviating
NaCl-induced salt stress on peppermint plantlets. The experiment was arranged in a factorial
experiment based on the completely randomized design with two factors including NaCl
concentration (0, 3 and 6 dS/m) and MJ at three levels (0, 0.25 or 0.5 mM). The results showed
that salt stress decreased fresh and dry weight, concentration of potassium and K/Na ratio of
aerial, RWC, chlorophyll content, total protein and Fv/Fm. Parameters such as ion leakage,
sodium concentration of shoot and root, CAT and APX activity, essential oil percentage and
antioxidant capacity increased by salinity stress. Application of MJ decreased ion leakage and
sodium of aerial, improved fresh and dry weight of aerial, RWC, K/Na ratio, antioxidant
capacity and CAT and APX activity. Improved stress indexes in MJ-treated plantlets showed
that the application of MJ ameliorated the adverse effects of injury caused by salt stress.
Keywords: Salinity Stress, Peppermint, Methyl Jasmonate, Physiological and Biochemical
Parameters.



