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Introduction

Reduction of water available to the plant leads to many morphological, physiological and biochemical
changes in plant cell and plant organs activity will be directly disrupted. In addition to the defense systems in the
plant itself, there are other ways to increase plant resistance, including the use of plant growth regulators.
Salicylic acid is known as one of the common compounds used for environmental stresses and an essential
molecular signal in plant fluctuations in response to environmental stresses. This substance has a protective
effect and improves the growth process of the plant. This combination stimulates the plant immune system by
inducing transcription of a specific group of genes involved in the defense and development of systemic
resistance. Physalis is a small fruit of the Solanaceae family that originates in tropical and subtropical regions of
South America. This genus has 80 species in the world, of which the famous species Ph. minima L., Ph.
angulate L., Ph. philadelphia L., Ph. alkekengi L., Ph. peruviana L., Ph. pubscens L., Ph. ixocarpa L., among
these species, Peruviana species is considered due to its unique taste and high yield.

Material and Methods

An experiment was conducted at the Faculty of Agriculture research greenhouse of Lorestan University
Khorramabad, Iran. (latitude 33> 29 N, longitude 48> 22" E, altitude 1125 m) in May 2018. The experimental
design was factorial based on completely randomized design with three replications. The treatments consisted of
3 levels of deficit water stress (95, 85, and 75% field capacity) and four salicylic acid concentrations (0, 0.5, 1,
and 2 mM). Physalis seedlings were grown into pots containing soil, sand, and manure. In this research,
chlorophyll (Chl a, Chl b, total Chl) and carotenoid content, chlorophyll fluorescent parameters (FO, Fm, Fv, and
Fv/Fm), fresh and dry weight of fruit, fruit diameter, fruit number, TSS and vitamin C, proline, leaf anthocyanin
and shoot soluble sugar, fresh and dry weight of leaf, leaf area, root volume and plant height, were measured.

Results and Discussion

The results showed that the effect of deficit water stress and salicylic acid treatment on the measured traits
including photosynthetic pigments, chlorophyll fluorescence, fresh, and dry weight of fruit, number of fruits,
amount of vitamin C, proline, soluble sugar, fresh and dry weight of leaves, leaf area, plant height and root
volume were significant. Foliar application of salicylic acid at a concentration of 2 mM under water stress under
75% of field capacity increases the concentration of photosynthetic pigments including chlorophyll a (25.69%),
chlorophyll b (14.08%), total chlorophyll (6.70%), and carotenoid (7.26%) and increased chlorophyll
fluorescence parameters including Fm (5.2%) and Fv (1.92%). Salicylic acid at a concentration of 1 mM had
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better results on quantitative and qualitative traits of fruit including a number of fruits (2.67%), fresh weight of
fruit (10.61%), and dry weight of fruit (0.6%). Under stress conditions of 75% of field capacity, application of 2
mM salicylic acid reduced the concentration of proline (31.2%), soluble sugar (11.69%) and leaf anthocyanin
(4.93%). Therefore, according to the results, the best levels of irrigation for breeding Physalis (Physalis pruviana
L.) are 85 and 95% of field capacity, and the concentration of 2 mM salicylic acid as a natural modulator has an
effective role in reducing the effects of dehydration stress. Stress significantly reduces the maximum efficiency
of photosystem Il (Fv/Fm). This adverse effect on Fv/Fm may be due to its role in inhibiting electron transfer, as
well as destroying the reaction centers in PSIl. Accumulation of proline under stress is because proline, as a
compatible osmolyte, removes all types of active oxygen and protects the cell, and provides the necessary
conditions for the plant to absorb water. Salicylic acid increases the chlorophyll synthesis and protects the
chloroplast membrane from stress by removing destructive free radicals by stimulating the biosynthetic of the
photosynthetic pigment pathway and reducing the chlorophyllas enzyme. It also prevents the ethylene formation
by inhibiting of ACC- synthetase enzyme, which in turn prevents the degradation of chlorophyll. Salicylic acid
regulates the various physiological processes such as plant growth and development.
Conclusion

According to the results, the application of salicylic acid under low irrigation stress, as a growth enhancer
and stress modulator, showed good results and improved physiological traits such as increasing photosynthetic
pigments (chlorophyll and carotenoids), Fm, Fv and maximum efficiency of photosystem Il and improvement of
biochemical traits (proline, soluble sugar and leaf anthocyanin) at a concentration of 2 mM and increase in fruit
traits (fresh and dry weight, number of fruits, vitamin C and fruit diameter) at a concentration of 1 mM. Growth
and morphological traits also showed an increase in fresh and dry leaf weight, leaf area, plant height at a
concentration of 2 mM salicylic acid at low irrigation stress levels. Therefore, salicylic acid can be used to
reduce the destructive effects of deficit water stress and increase the quantity and quality of fruit if the Physalis
plant is grown in arid and semi-arid regions.

Keywords: Fv/Fm, Leaf anthocyanin, Plant growth regulator, Vitamin C



Sl pole 4 il

https:// jhs.um.ac.ir R

d"'.:'hﬁj‘% Jlae
SEY_500 .00 AP+ jul ¥ o)l F5 als
03 5 Loty Ky & (S5 851 b 505 90 Dla p ol Sl 5 )18 5
& oS U5 <u (Physalis peruviana L.

Tal5 pld) el =T plizl Wlis = s ol |yl
VS VIYO LB 55

AACEVARVAR) 'U;‘JJ-“L- .ca_')l:

2SS

L S dag g St bl (ogay ¢ 3blio | gl 13 (6505l SV pams g ¢ Sk Sl g l9m g o Sliets Ji> 4 0590l
e culyd ool )3 0lS gla Shg AU 5 03g a0 5 Al L) o (A0S Joas5 Blge 1 oalitul ((B)b Il 0ad axlge JSie
oS LSy g b dolay Mols” 7yl LB o g8l &y 4 Ls..flﬁ‘.aﬂ skiie Cped 4y A Malgs Canlie Mgl o pie glrogud doul &
WS )3 WAV Jlo 55 (Y0 ko ¥ gV o/0 (o prdaw Hlon ) sl Silondlo (5L Jalne g (L)) cud)ls 1o yd VO 9 AD AD prdaws aws) ]
slooj S5y Jold 01 (6 Sojlisl Slivo 1y dusl Seldlis Jlos g o o8 S5 51 480l (s gols b plosl ol ) oSty Slasdow
Gy gi)] oS o (S Suid 5 5 (g ebre 18 g o mality (liae 0gen Sl 0900 SIS 5 5 (459 ey old Jedg)IST (s Frimgid
Cbale (i 8l cmge (oolyy cod )b o3 VO o oS (55 ) Y se ke ¥ e b gl Sl (Bl Jglre A5 I gxe Ay o2
Gl g (403 YIVE) 4355S g (103 FIV+) IS Jd)lS (30> VWA D Jid9)IS" (03 YOIFR) @ Jidg)IS” Jolis (520053 coaibi,
5 oS Slino p ) Vsoidia ) clale 3 5 08 sald &) Cud (100 VAY) FV g (10,5 O/F) FM aloas 1 puiliosld Jids) IS (o ol (500
bl aalds & Caws 1y gpcsllas guls ao)yd +/F) g Suid 5 9 (o) Vo/FY) oge0 5 (59 (o pd YIFY) ogso dlis dlor 3l 0500 25
Jo-lome 38 (4o > YVIY) gy clale 2alS carge Voo oo ¥ sl Sibiadlo 57 ¢85 cudyls 20 )3 VO (5 Laal )3 ¢priopon
byl 10,3 A0 9 AD (gylol gk 5l g oo el Cawd 4 ol Gub ol plo 0B Sals 4 Cud (Ao yd F/AT) Sy ilwgs] 5 (1o )21V V/ER)
oS 5 Sl el el ab 00T o S et 4 sl Sl Vg Lo ¥ Clle g 03y ity Shsgye olS ()95 S £
2,8 oolaal

& opweling iy 0018 pudail dlge | pivpssid ogilsS” LIS Sl (5 u.uL.w}u] :‘_;..\.:15 ‘_;lboj!g

e I @90 4 1 ol o il )15 b cos |y e
Padilla-) i aalgs Ol plie 39008 4 3 g ol wlie 5l Lol
By me opyiedas jlo65,0LiS" (i (Rivera et al., 2016
S0l a9 aly gl a3 wtl e Ol slaosiiS
; Garcia-Hernandez et al., 2010) ceuwl (gj)sluis <Y guams
e olS (gl wyiwd jd Ol Lials (Garizabal et al., 2011
2 Sl lewdon 9 (S2ioln b ((Siolshrge Slysi Sl 4
g d (2L laphisl cJld g 358 o (2SSl Jsle
Raeini-Sarjaz et al., ) o dales Jisto padtus puf g puliuo
ool 455 & Conmd ol Ul uibinygls by lS e (2011

.

LV RY-T

ui éil_ub )‘ d)‘b)Jo).Q(a (Cuzo> M) u.u)l).‘)‘ ‘)..>‘ L;LEJL» Jel

(Ll pole @SS Glayr wtine (il Ayl pulid IS commiils -
O o8y ¢gjygliS oSl
o5l «(6jyoliS 0aSiily ¢ SLE pole ware Ml g (5olg 58 oylutsls =Y
o)
(Email: Ehteshamnia.ab@Iu.ac.ir 2 s 0l 5 — %)
o5y ¢ 6jyoliS 0aSisly ¢ Lt pole ¢ i LS (5olg b oliwl =Y
o)

DOI: 10.22067/JHS.2022.72985.1096


https://jhs.um.ac.ir/
mailto:Ehteshamnia.ab@lu.ac.ir
https://doi.org/10.22067/JHS.2022.72985.1096

1) 5l o o lods '8 > (((65y9LinS @obuo g pole) SLEL pole 4 pis  FYF

o=l pledl 5l CBas (Samani et al., 2020) b Sis i &

1 05 e Sl 39t )3 el Sl G g2 3
.‘)9.3 b‘))..: w &9); DL‘S ).)

g, 93190

Mol S b B > JoygiS1o talof] Cpgo ey Shimgsy
9 8jyaldS 0aSiily Sladss asbxdS o VWAV Jlo o dolas
VY 0oy 9 (b ddd VY g 42 YA Jsb 53 &ly) (b wlie
Cogby o e 1,2V eld)) 5 o 4d8s YA g a5y
REr Fe p JpeesSee £ g OMb dioyd Feme SIS o
" f‘_>u| .)Lj P)—> uL_M:).Q{w 5 6_9‘9 uL\_M:)J o8 ily (d_uLs
H v 9 a5 god 4 Glpl €858 jloy cudy Swgpe ol
395 g dle S5 (gl (5 V) (Setdly slaglls @
o dw p lalS glol us Jame YoV cond 4 Sles
Loy AD) bwgio ol o iS5 o)) cadylo oy A0) S
sLis JWSl 5l e () b b 203 VB) 20 5 (5yj cud)ls
c)mo)@aw)LP)bwle»MPbu‘L;f\c&)A)Js
oS Jlesl jl ) (S V=T dpo 13 9 (Yoo deo Vg ) /0
2) =3hdere JLSe gy Ve Alolh 4 g ad 038 4 (2l o8
oS i JLael gz 0 ol (bl Jslone 4550 i 3000
oS 5 odlisal b o3l (53,03 alai g sl; byl laz) ¢
35 5 S ol iy sSolal (sl i Jloel e b
63 (5 ol I gyl 93 o alold 3 ] Ol puks Al
.45 eslaw! (TDR 100, American Spectrum)

S 938 sladalass
Ol e Ve Ly g 05 mle Sl Lojl Sy p)S o/
Job ) Jabe il Gaudy sl 5l Gy g 2235 bglses ¢ all s
A s S e g 45 Sl B+ 4 55Y SO sLngy
P 039 PS5 2 pS ke w1595, 5 S Lidg IS b Judg IS

(Lichtenthaler, 1987) xel cawd 4«35 p

ulany 388 s g s
Fot5ls o183 31 o3l Ly (ilsyglé IS (slonyial
slejedls 0 e (PAM 2500-Walz, Germany Jas)
ity il gl (FO) 4l il g Jolid o (5 Sojll
Il gy qagilsS (IS 5S1as (V) it uibiglé (FM)
J(Krall and Edwards, 1992) 55, (Fv/Fm)

098I JEl 0065 2L s M slid g pllo b g
Ay oo Ui 1) oS 4 )lud e @Bly )3 5 whesws 93 G
9o o ol o5 s (Afsharmohamadian et al., 2018)
4 g o ST 5l 5 olwgsl wile S 5 clale I3l
b ol 35 Jslore (slaad i s (il ol s
.; Gine-Bordonaba et al., 2016; Nooraee et al., 2013)
sl yogy )y 0525 08 355 0 &S elbd slapimmw p ogde
Sloolaiwl Jolis a8 o)y 3939 LS Cuwglia iulj8l (dlp (5,500
Olemie 4 dul Sl 05l o (LS W) 0058 walais dlge
@ 8 g (ame ot gl odlitul 3)90 Jglite Sy 5l (S
el LS Sllag 3 ot JpSge JiSw K s
Keshavarsnia et al., ) cewl s aslos lasxe sl yiis
oS Ay Lg) dguke 9o 5 Al ladloe il ool ) (2016
ety S G 1y oS (85 s S5 ol 39 0
M wsl.mo 4\:.»)9: 9 &lﬁ.} Ls ]a.u)ﬁ dlmu) )‘ L;.a}uwo 09)5
S (Ph. peruviana L.) o3y culy Suvgye olS A8 0 S yo0
sblie o] Lice 45 (Solanaceae) awbY gw odlgils 5l ogso 3o,
G5 A i ol ABlioe g S1050] oS dad g S
Ph. minima L., Ph. ] Gig, 2e (sladseS a5 5)ls e 5o
angulate L., Ph. philadelphia L., Ph. alkekengi L., Ph.
5l &8 024y peruviana L., Ph. pubscens L., Ph. ixocarpa L.,
o Shgd Coomd oS e g dlo x> alS .ol 456 550 YL
Segura-) hlSes 5 (59 pgelisiuw Limgh gl Al (Sine
Cnge (ol oS i &S 3,8 asuie (Monroy et al., 2011
3 CBl li8l LacS S olis g S p Cuolbus Lol s 00y iy
Segys lordon 5 (Sejodnid S Shs » () <l
il L as s ool lis wwd)S )15 ialesl 3y90 0dp ol
g il Jglaw o)lans da &)lusd oliue ¢ ol o5 L5 s
Deveci and ) sl ;Lis ials” g S jasls § (s glgie
plil SLid g 5 o9 Liels coge ol o5 i (Celik, 2016
o9 slad 9o Joloro dalx dlge 9 & (yling ogne 5 (g 2l
Daneshpajouh et al., ) oi glaos Jald j5 Ldg,ls clale 4
Ao =l o5 L bl )3 sl Sl 3,)18,(2018
dg:e 9o 9 30> Glaljl el olS )5 |y Jolowe (slasiS 5 (g
5l eslawl (Abdi, 2020) wi (i ol sl ials g olS 5 Slas
g0 )YPLVLA AV 9 Y /0 LSLO:;A_Ia.LC 2 .—\a.u)‘ ML»
G el Joo a3l 5 3,Shas (s fiiosid sloo ) il



FYV oo iy Saugpe (5359992 5893590 o g1 ] Sl 3,315 51 151K 9 5 gt olioas

i 0T

Vo w5 509 @lbo il 3l ealazwl b Sy o3l il p,5 +/Y
) VAR a4y SISyl LT 4 Jyiin Jpba 2 oo
ol VF s 9 05 28L5] ] 4 (o] o 5 Jgilio oo
Peelw ¥ 5l jus i8S ), Saspn ¥ gl SOL 0
Oliee Cmleg )3 5 000> 5155 adBs p3 )93 ¥eve o3 b Foudy yilo
a5 Jsbo 3 (S 036 (i p)5 2 Jse9sSee o 1) il
(Wagner, 1979) . 81,8 gl 00+

iy § $S359193, 90 Oldeo 5 yaSe jluil

Bl 5l ey 9y AB) Ly JolS iy adsyo (0L 5
S g b 5550l ol (Seiihyge lis (1n Jl
s o3kl (A30325 i) guiescS s geans ol jl o5 s peans
Toy> 3l e iy po Oy gl (Demirsoy et al., 2004)
5 (SB @l Gl cqa) 15 dis Mol laadyy ¢S 5| aasg
‘ww)l oyld u"l’“’] y bl poe g b it oligb"lnﬂ &
—asuin Hde ol z e dlgiwl 3 adsy ol )8 5l eslael b
LSy 5 0jg 88 oo ol b bl liee 59) 3l
Ba5 6ySoal o) ofe e B b o goilys il eolil Ly
Al glac S > Ladiged «Sid (g omed Sl o
s A anyy oo ) celw A Cu o a1y oyl 2y
Rezaei Nejad and ) wad (595 (uuw 9 28,5 51,8 (o] )5 ol
(Ismaili, 2013

‘_;JLJ gLAj:dL'uT
5 Minitab18 ,l; als, 5 5l ealar ol Ly Laosls Jlos ¢ 4350
2o B Jlis! gdaw > (S5 905l 5 o3l b uSile clunlio
pll Excel 201915315 5 51 ookl b bnyldges sy dol s 4

Sy g gl

S 938 sladalass
s 48 3 5 el Sl 5 5 iz 5] ol
5 () Jgiz) 48 by gire wald &y cos JS 5 D @ Lidg)lS ol
JS8) €85 )3 ol o5 G5 Yo U Cod 43 S Gl
o35 cdl p)S p p)S ke WIVY) R 39,8 (e (it ()
8l p)S Sk $1Y) Ol 2505 9 20> AD ()bl s
10 cale 1> 2o VO (gylol maw 3 wals 4 Caus (S oj

0 510 Oldis (5 80 5ladl

g Misd oo Suid g 5 50 1 ol ol (65505l Claw
ogse SIS g 5 (1jg 292 & (yelizg g Jglowe dal> dlge cogne o
Sl oalatwl Ly ogee plad o/ o) cds b Jluows (g95l,5 1 oolazl b
olisd 5l 02latusl b Jolome ol> Slge g (i e o o) ualsS
St A ot (o2 oS ol J0) U1 o g1,
09yt gy sl j oge & (paling (line A (6503l
sl oo 0 &S sy pl ol Cowd 4y Jidguil Jidg, IS (o0 FoY
6> Jobro Ly g oS5 Sy phadlio 2 Lo 0 Ly g O )
& opeling (i Coleyd 9 45 (3:3) () 5 oolil L) Jgidg S
G g dal Cawd 4y 00d Brumo Jgibo)IS (63 ol polusl
Ting and Russeff, ) s 5,35 050 056 <l p,5 0 5,5 Lo
(1981

oMo

S9y e M0 35 gl Sl bawgi ()5 V) (S p cladiges
8 4dB V0 e 4 (31,8 Bl a3 ¥) Sauts il 90 Juols
e 93 b o) 048 Bl o)las 1y leo 93 (puaww D 031
SO Glo s g Sy alld sl Sl 5 s ol Sloliis
Dy 3l dim s 03l LB as e led b p)S Ol ples > el
gy 595 ke ¥ (& plo> ) gl (sladly) s
Joboyd e e (w0 oSS )yg 4l Vo Cide 4y g adlS)
Mgod bl 2 gy Hlade Caleg 3 b ClB yogill OV oo
Cwd & Sy § Uiy e » JpeasSen s 39 Olgn 3yl
[(Bates et al., 1973) ]

Jolas s

as ) A los 3 gl I3 1> celo ¥A Gt 4 Sy izl o
2 3l ey S /Y a s Sl s g b 0ol )8 0] )S ol
i SO e 4y g b 03938 duopd Ve JSUI i) o Ve cdiges
U0 5 Jobre slau Joe 5 b s o33 5 Jlgy 9
sl | e 85 gz Jgone (Y i 3 5 035 o
sl b 0 3 6 2l e ) 5 4l Joous oVl i
Sa9 2 38 bl b Bl 598 Jole 4 Lade S5)9dlgu
Bl (spalona 1 ol yiagls YAD e Jgh 5 Jgone
A5 e kil e bl ) Indige Jgloes (laiis
dool Cowd an (LS casges Sid pyS 0 pyS e Oygo
(Kochert, 1978)



1) 5l o o lods 18 > (((65y9LinS @obuo g pole) SLEL pole 4 pis FFA

ROghami ) 135 o (55 sl 25 bl )3 Lol 55 ) o
(etal., 2016

by 588 U8 9 5iS (5L sl 5L
Sebdlo jlags g (2 o5 105 Jlie 51 a5 ob Lt b
5 (M) o35 Lo uilsyglé {FO) sy (pluoygld lyess
9 () Joiz) b o tine cald s s (FV) pite uibisols
oo b ime U s (FVIFM) 1 giaugis o])S Sl
=y bl 1o VO (ol s 3 18,5 58t Silull
e S (VOTZ) FO 5o oyt «Sibouadlo 30087 (9
Caud b 30 Sl Sl ;Yoo Lo V clale g cuily 2959 cali
@ ald 4 Cans ) (0514 ) FO gl p s ho)> 20 (2l
P OYFFE)FM e oy 5 e () Jads) ol olans] sgs
e Vel ) sl Sl 5,8 b 2o y5 A0 (5l o
O o> VO (elyj cudyls 5 (0-YAY) liee (505 9 Y90
Joiz) cils 3929 dald ) Cod sl Sl (3L Jglca
S Lseop3 A0 (sls cdyl 3 5 BV liee i ()
5 (FEPEVIES )ime an) Yoo loo ¥ clale )3t Sl
o YO (oylol o ;3 (FYYEY) e, ool (lime oy
L dlie ) sl Sl (3L ooy o815 sl
Aol Sl (Lol 51 lis () Jgaz) 4 oanlie ciald jlos
o=l Gial8l oo dwl Slowdl &8 ol lis FVIFM 500 5
@) bl dg2g Yga e V Clale 5 e e 9 M0 el
JS8) 395 )l ine BB Vg0 Lo ¥ clale L g (/A i

Dl ot () Jpiz) 2 oaalie dad Sebls go Lo
Sl )Vgo oo ¥ cale 5,5 b salis sl 3 b by lS
Olie (2505 9 S 8l p)S 2 p)S oo WY e 4 gl
o e bl &) Cos (S o Bl o) 25 e ¥N0)
Joi2) 392 (Sl Sebudllio 38" (19) 203 VO (25 cdys
AD (elys e )b )3 JS oIS oliee o8 31 L5 ol ()
Ol S0t el Sl Ygo o ¥ 3 0) 5 b oy
8L &y G |y (S0 8L 0.5 1 0,5 s YOIBY) S L lS
Loy MYE b 4 Cud Linlal lie a5 ol olais] 555 4
e 2 ol o5 5 ol 1 eSle duglio () Jga2) 552
wald b duslio 3 03558 lie (56 a8 o olis 4345,
byl 103 VO o)lul s )3 (S Bl p S 51 p S e VDY)
BMS] 40320 g AD ()Ll polaw o g 13,5 oaalin cl;
05 G5 Fl g ooy (S () JS5) 395 )l gime
Keshavarsnia et al., ) ol oad 355 oliie plo bowgs
) 5 s ok lin e 4 dglS JySlge 56 (2016
Mo lS w2551 L g 5T Ol3] (sla JIS00l) 1 )5 (e 5y adl
SB35 Jdo)ls Jals hY5 (ke I Adle
S0 i) e 48 canl o131 (sl JIS5o], 1 )3 agsS M Sl
Gk 5 el Sl 035 (00 93 g 035 pdy oGl
cdld pals 5 (giiwgd GLadliSs) iiwsn e S5
s Gial381 A e (Midg ) IS) Jdg JS eaiiS w0 5l
Gl Uy G55 oyt 9 sl IS oL ) clilons 5 by IS
) 35k L i 39 o o 55 30 (sla JI3),
Jbo 4 9 350 ol ISl ) glo bzt ~ACC il cllad

.(Y
305, a
E 3
B /5 -
My .P:!ﬂ 2 4
LT 15 -
'_i [=]
8 11
S 05
S 0
95

a
I |
85 75

Stress (%Fc)

83y Candy Sewrgp 0LS w193 ) (lime 2 (2l 05 o 1Y UK
Figure 1- The effect of the deficit water stress on the carotenoid content of Physalis pruviana L. (Tukey, p<0.05)
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Figure 2- The effect of salicylic acid on Fv/Fm of physalis pruviana L. (Tukey, p<0.05)
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Figure 3- The effect of deficit water stress on the Total Soluble Solid (a) and the effect of salicylic acid on fruit diameter (b) of
Physalis pruviana L. (Tukey, p<0.05)
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Figure 4- The effect of the salicylic acid on the leaf anthocyanin content of Physalis pruviana L. (Tukey, p<0.05)
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Table 2- The interaction effect of the deficit water stress xsalicylic acid on the morphological traits of Physalis pruviana L.
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FC (%) Salicylic acid Root volume Plant height (cm) Leaf area Leaf dry weight Leaf fresh weight
(mM) (cm’) (cm?) ) )
0 30.66% 60.00¢ 15.00% 10.12¢ 49.83°
95 0.5 30.0%4 61.33° 15.90% 11.33% 51.95¢
1 31.33° 66.00° 22.16° 12.98° 68.92°
2 31.66° 68.33% 25.50° 14.86° 76.02°
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In each column, means followed by the sme letter have not significant different based on Tukey test at 5% of probability level.
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