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Table 1. Mean comparison of drought and hexaconazole different levels on growth characteristics of the

(Malva sylvestris L.)

Blo Job  ade, Job BT
S Jasligsife  Spolaw Sy ahe Shoot Root Abl/ a5 Fresh
Drought  Hexaconazole =~ Number Leaf area length length Root/Shoot weight
(% FC) (mg I'D) of leaves (cm?) (cm) (cm) (cm) (@)
100 0 7.5% 42.05% 10.63% 30.5° 2.82° 0.73°
100 15 7.5% 37.05° 12.132 32.25P 2.72° 1.222
100 25 7.252 35.9° 8.88" 34.752 3.77% 0.8°
50 0 11.252 31.61° 10.882 32.252 2.9932 0.78°
50 15 7° 40.66% 10.382 32.252 3.1082 1.15%
50 25 gv 29.21° 9.632 33.252 3.232 1.26%
aldly Jeus
Table 1. Continued
Jailss 15 b Judg ks J5 b5 S g 8
&> Hexaconazol SS 039 a Judg b5 Chlorophyll Total Carotenoid
Drought e Dry weight Chlorophyll a b (mg/g Chlorophyll s
(% FC) (mg I) () (mg/g FW) FW) (mg/g FW)  (mg/g FW)
100 0 0.038° 39.252 21.812 29.872 255.39°
100 15 0.072 41.892 22.92 29.222 313.08?
100 25 0.028° 39.52 17.312 22.65° 307.332
50 0 0.045° 37.032 14.052 19.342 279.262
50 15 0.18 36.682 14.782 19.42 284.16°
50 25 0.08° 31.93° 11.87° 15.78° 287.67°

el 20y Y Lzl mhans j0 5SSl (glasels siz yael bl 11 lo me M pae saimoylid ailive Bgy> gt o 0
In each column, the same words indicate no significant difference based on the Duncan multi-domain test at 1%

probability level.
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Table 2. Mean comparison of drought and hexaconazole different levels on growth characteristics of the (Malva
sylvestris L.)

S JgilgsRe oHoxn Jolmo lauss STy e o9
Drought Hexaconazole Proline Soluble sugars Peroxidase Catalase Protein
(% FC) (mg I (umg/mg FW) (mg/g DW) (unit/mg protein)  (unit/mg protein) (mg/mg FW)

100 0 7.91% 5.28% 0.0067° 1.16° 2.26%
100 15 9.132 5.492 0.00942 1.3° 2.13P
100 25 7.1° 455" 0.0078° 2.0152 2492
50 0 2.56" 4.11° 0.0078¢ 0.22° 2.012
50 15 10.382 5.042 0.0132 1.662 2.062
50 25 11.042 5.3 0.0105° 1.85% 1.928

ol 2oy Yl o 50 5SSl glasals sz yge] bl 1 ko sime BB pas sazmolis alie gy (gt 2 50
In each column, the same words indicate no significant difference based on the Duncan multi-domain test at 1% probability
level.



AAY Sy ol So3elsdyge9 58 Dl p Jg3UsST e g (SbS i DIl o) iy g IS

aS (V=) Jgaz) ol lis oy Siles dslin aizils gy
Sl Glas Cote B (g p cdile n JoilsSTSe ol
PRk V0 cale (Sis A5 e Luld 0 4S5 ok
2ol 4 S (5 0 e ke 2 9095 ANY) 2
Pe 6V dan Ol bl i Sk YO 5
Ol ol Bl (S woys 0 mhaw )3 ogasy
@ 7 p S kes YO 5 10) Jo3boSTiSe obaw ;o ondsn
G oois plkes 2 JoegsSee WF 9 VWA S5
i bl 0 sy e a5 0 ke A canlis
laba>Me LB a3l JoilissTiRe clale (2al8l b (Sas
2 $y9h Sl Caz JoilisSTiSe Ul adlllas )3 .2usls
y odon lyoms JoilgSliSe a5 wis S oaalive IS olS
5 adlas o (Akbari et al., 2011) ol ol
gl 5 eSS S ol 5o oS (15 5 (s yemanSTy
5 @l Jolgd (il L a8 wio S snmlie (25 (g >
Odan 8l IRl 55 el e (g pemanSTy
Gk ol el gty n b LS 5 Wlgiee
&S o eigmes WS Solex Jleitle oS L
"5 5 S|l e b Gl el lalS s acily
Goldani ) so,5 o JumSgyoue o5 sla o), g5k
Hlas g 0l g9, » G o @nd Kamali, 2011
ol (Sas s oal GulBl b g Jlade a8 wisls
5 Sewgon] Slacand bols sy sladsSge 08 by
Slosetisy coldl Wl oo (Jbre adyn ool 52,50
O bt ol g 0ol B L cod ) alise

(Abbaszadeh et al., 2008) 5,5 I,  yeg

Jslro slowis clilé
Ol 2 63l JpbsSIiKa 5 (Sas a5 ol olis b
Qo0 iy Jloil elans jo Loyl Jolie 31 Lol caxiilas oid
(V=) Jgaz) ols (Lt (p:Silo aunlio Jgozr 05 jlo ctne
J9UsS 155 yd 2 p ) (o V0 s (25 (900 Ll o
Cble Sgnr cge (S5 (39 o5 2 p)S ke OFR)
Jsloe o oS oo VO o 5 sl 4y o a3
3,5 (SAS (35 05 2 p S ke FIBO 5 BIVA s 5 )
s 9 n 45 bld s oS cwl b e ol
(S22 039 055 2 pS ks O 5 01 F) JgsbsSTSa
2 oS e TN sald 4 o VL o Slee gl
gobe ol LBl plgee og (SaS Gj9 e

louwds iy )

cble p ool Ses g oas ob e mls
DAl s e oy S Jlisl gl o oyl blie
~ebale a5 (V=) Joaz) ol ylas b o Silee aslie Jgo
gl ) (S A e 5 5 Ll 28 5o J53UsS T8 sl
£S5 heo YASNS 5 ¥AY/- A s a) yid j0 0,85 o VO
YAVIEY g ¥-VIYY) jid 30 0,5 o YO 5 (5 0y o5 4o
@ S | laadgig )5 51 pVL cdale (il jo 05 oo
039 £S5 50 A5 s YOOINA 5 YYAIYS (s 5 a) wals
2 JaslisS1%e s cote 3l @l ol sl e (3
Ol aslllhae o il Latie bbagsss s clale
salie ugtlsS ol s Js3UsSTiSe Jlas ilise sl
2 JsUsTISe s o wdsis)lS (e oS WS
53 A543, e ial381 (Lakshmanan et al., 2007)
28b oS5 cnl (tbilam 2 5l (BU Wl o0 Ll
Jie o 35,15 4 1) oabodar )95 (reizren Laadsls)lS
Jloiml w5 oo b Ldo IS LIS 2ull cel g 05,5
Olie Gl Sln adeie)l5 lie Gl cal & 39,00
5935 5 0l s ;0 Ol ogzg Ghals 5l 2l oS
Emadi et) aab Lyls opl o (Sas o5 b odaxle
J9UsS 155 5 (g 3 3l sy 0 ) e @11, 2012
A odslie lSj...:Lu oL:f 6)...“»5..3 6&&‘&&) u..SJJ »
Seign)lS SLle gl el JsslsSTiSa 5 i oS
s,y > (Gomathinayagam et al., 2007) «s,5
A0 Al e jo (S 5 A wed a5l olS ST
Ol i lidl LS we S saslie iy,
Setayesh-Mehr and )
b5 sals as wis S 5155 laa=e (Ganjali, 2013
SdlS s SLSY g Joibl adgr ial38l g 0,8 5l eolas!
Jlos! rizmon 39300 laduds IS 5 lausdsip S st
5 SRS s olS ialy doye 3 (SaS
Oliviera-) cusls & yo 1) Grvmwgd a4y
(Neto et al., 2009

cél als leadeus S

oo cBle
LQQT Flie 31 g Jg3bs5T55 zolan dges atuive gulis
chle 5 gilo gre DS vsp S i maw o



VWAA 5l Y als el psle o ame sla i

ANY

i (S S lulh 0 g e )5 (e 2 02l
ol (LS s oS e 2 axls VIAD 5 V/EF o /YY
B s Wy oo el codled jo g LB il )l
A8l ol 5o JoibsS TR s 5]
Ol (Sas i lulpd 5o gty 85y 2 el o
(o5 pByl o (Sis (il Cad g D il 81 L as wisls
Zarabietal., ) cél zals jlonsT, o3l o5 culled
G355 SIS Sz JyiisSTi%e (SUls5 aslllas s 2010
CilognST 6T slaps 3l a5 wis,S canlie IS oLS o
GlaesT, (Akbari et al.,, 2011) el asl il
sloanl 5l (S e o Jle QLS o 5wl Glsiea
Sl yegige (220 Jlail (ol (20 B g3le aiile Jsko
2 3979e dan oeSoed 5l (8 laces n eSS
S5 glaw ol poe Jlal (ol o)lne
@97 Joe g ek olns yo Ssid slavsul abwgas
Reddy et al., ) oS o &8 00 ol glacsogz 5 oo

SlaS 5 a4 b e bl saslcwsa valss (2004
Sogots GgmalinS] aler Sl cilas Bk &yl
w2 9o ST ol JBooly s jiuens (IFIL hals
Hoshyar Fard) aileass e 25wl j0 Jess slal!
g S s o.(@nd Darvish Mojani, 2004
S S share dig olS o VB @3l Glie Sl
A Cows Jel )5 e sasasslis VB clale il
Afsharmohammdian ) o5 lsie 35,0051,
cbale oli8l corge (Sis iS ien (€lal, 2016
w3l oS lr olS o jlaSTy 5 YU lags 5l
b5l 039,008 STy gy 4525 L VB 5 slaeST

(Rahimi et al., 2018) WS o )k |, o] o5

O 9 (05 o
Qo y S Jles! éla.u.: BRI G A aS ol ylid @Lu
Ll s o gime o yd @iy gaw ,0 ojles blite I g
N sy 505 Slee 6yl Ja3UsSTSe ok
Lyl 0 aS (V=) Jgaz) olo lis b 1Sl s lin Jgux
RSk YNY) 2d p a5 e YO mhaw 25 (900
B9y (505 Ol il 5o (e (R ()5 (39 0,5 e
JoUsSI5a 2 S (ee 10 mhans 5 sl ) S olS
clle 5 JbesTiSe cals bl s 1V ks

3 il S5e olS o i lulyl foad g olS uEgp

Joloeo sloasd Clale Gl331 5 (550 G Jg30sST55
okl 1y 50k i e s Rl g g il
S5 90 Sl ey ekt (Ao o 0ges
Sl S edpilio g 035 2 0986365 9 Jo3bsST e
wff 99 as ..\.Zo; oudlie uuuj.vw,.o oL:f 59
aS w‘ ol S8 u,..@lf Mcl.s 093606); 9 Jj)l_vjs‘)ib
Kishorekumar et al., ) el g opl mlo b plee
Abbaszadeh et ) | Kan 5 00l5 wle 5,155 4 (2006
ﬂ,....la..; J.:b 4 olS C,ijLo OSx yi LS‘)? Jﬁi’“" LgLQd.ﬁ
Selgh (SRS oD Faad b (Jy esg Jske (srel a3
Jaloee loaid i g oS oo lag rals Culiay bassd
3 Jeloe sloaid s ralS Lol oo GalS 4 g4,
2 s Grae Lo 4 Wlgoe ol 5 slaless
w3k 2lea el 5o den Ger placddple s

«(Irigoyen et al., 1992)

YO 5 IS Ty po 35T 05 el
L] hlie 515 Jo3UsST3Se o S o5 3,5 jaseiio s
S Jliol w50 jlaenSTy @l (o5 Clad Gl
olid Sl anslie Jgam asiils jlo sins ).,.;L, VSRS
2 Srhe G JolsSSe golaw a5 (V) Joux) obs
S A g 5 b lalpd 50 Tl b )l
b 0 p Sk VO ghe o S gba il
C S A (S 5 Ly gen llpd 59) JoibeSTiRe
o 51 VL (g 05 (e 2 0ly /AT g o/- oA
o5 by o9 lilh 9) JosbeSTiRe 2 jo 0 S (e YO
pRGke 2oy [N D g VA G 4 (SaS
e (A G5 by gl pd 50) vl 9 (S 0
@S (al 09 (g n p S oo pozly o/ YA g o/ o PV
3] 508 Sllad 1y JoilsS 135 Jlasd e (18 (954
3] a8 Cllad b abs gl o aseis asnSTy
FlEe S5 J93UsS 15 oo iy o yo (Sas VLIS
Jooz el bgae woys S Jlisl maw 3 gl
gobw &5 (V- Jouz) wesoe lad (Sl anslio
39 omIBl Ses a5 Llph s egat JoilsST e
aS 5 yobay .cowl alils YL o 351 coS o dled jo (gloolsll
ko YO 510 waald polaw ( SaS 285 e ulpd 5o
VIO g VY AN o 5 Jo3bsST55 jlos 5 jo 0 8



AD S iy olS So390s8 909 508 Dlao y Jo3UsSTRe g (St i SIS gy s o g ASE

Slod 99 o0 oamlive Babd (ul bl a5 b len
ol g S olasi 9 S mhaw 08 falS L Jg3UeS TR

P09 eddy g a8l Llugy a4 Cos aBlu o,

g LI Glap sl (Jolme laasd Ly IS (Sas
@ S 1) ol (21 il (g cdale g slansT
a5 00,5 attie (uifmed WSu ce Sgagy (S IS
2 Slges JoilsSTRe wile (BLS wl; oS e las
9009 S aLS Sliogas S p Sep g GOb) dxwg

AalSG ol i Gl

Abbaszadeh, B., Sharifi Ashourabadi, E.,
Lebaschi, M.H, Naderi Hajibagher Kandy, M.,
Moghadami, F., 2008. The effect of drought
stress on proline contents, soluble sugars,
chlorophyll and relative water contents of balm
(Melissa officinalis L.). Iranian Journal of
Medicinal and Aromatic Plants. 23(4), 504-
513. [In Persian with English summary].

Afsharmohammdian, M., Ghanati, F.,
Ahmadiani, S., Sadrzamani, K., 2016. Effect of
drought stress on the activity of antioxidant
enzymes and soluble sugars content of
pennyroyal (Mentha pulegium L.). Nova
Biologica Reperta. 3(3), 228-237.

Akbari, G.A., Hojati, M., Modarres-Sanavi,
S.A.M., Ghanati, F., 2011. Exogenously
applied hexaconazole ameliorates salinity
stress by inducing an antioxidant defense
system in Brassica napus L. plants. Pesticide
Biochemistry and Physiology. 100, 244-250.

Amiri Deh Ahmadi, S.R., Parsa, M., Nezami,
A., Ganjeali, A., 2010. The effects of drought
stress at different phenological stages on
growth indices of chickpea (Cicer arietinum
L.) in greenhouse conditions. Iranian Journal of
Pulses Research. 8 (1), 157-166. [In Persian
with English summary].

Ardakani, M.R., Abbaszadeh, B., Sharifi
Ashourabadi, E., Lebaschi, M.H., Moaveni,
P., Mohabati, F., 2010. The effect of drought
stress on growth indices of balm (Melissa

zo® oLS 65y » Joib w55 90 b Labejl aslllas
Jio pladgly 5l eolatul &5 o, 4l (pl

OFan e eSS el JoilsS 1R 5 Joilielsh
Nsds olS (53, » Gaiizs o (Gopietal., 2007) 545

b S g a8 webs plas Ses g balid e

aloy g 2lee iou ol slacnian Gl p )l sxe
51 (Setayesh-Mehr and Ganjali, 2013) <ol

s Slyiome (Rl a oo i@ alie slagiales]
b Geion (25T o 4 2l 25 Lalpd cow S
Omime g (g Fiie GhalS a5 o1 sla 00,
2ok b e Gulgn alexl S5l anel slase] aeas

.(Naeemi et al., 2012)

&Ll
officinalis L.). Plant and Ecosystem. 5 (21), 47-
58. [In Persian with English summary].

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

Bates, L.S., Waldern, R.P., Teave, I.D., 1973.
Rapid determination of free proline for water
stress studies. Plant and Soil. 39, 205-207.

Bayat, H., Mardani, H., Arouie, H., Salahvarzi,
Y., 2011. Effects of salicylic acid on
morphological and physiological
characteristics of cucumber seedling (Cucumis
sativus cv. Super Dominus) under drought
stress. Journal of Plant Production. 18 (3), 63-
76.

Beck, E., Fettig, S., Knake, C., Hartig, K.,
Bhattari, T., 2007. Specific and unspecific
responses of plants to cold and drought stress.
Biosciences. 32(3), 501-510.

Bisht, R., Singaria, P., Mathur, N., Bohra, S.P.,
2007. Triazoles: Their effects on net
photosynthetic rate, transpiration rate and
stomatal resistance in Setaria assel plants
grown in vivo. Asian Journal of Experimental
Biological Science. 2, 271-276.

Chance, B., Maehly, A.C., 1955. Assay of
catalases and peroxidases.
Methods in Enzymology. 2, 764775.

Davis, T.D., 1991. Regulation of tree growth and
development with triazole compounds.
Arboriculture. 17 (6), 167-170.



VWAA 5l Y als el psle o ame sla i

Eising, R., Gerhardt, B., 1989. Catalase synthesis
and turnover during peroxisome transition in
the cotyledons of Helianthus annuus L. Plant
Physiology. 89, 1000-1005.

Emadi, N., Balouchi, H.R., Jahanbin, Sh., 2012.
Effect of drought stress and plant density on
yield, yield components and some
morphological characters of pinto bean (cv.
C.0.S16) in Yasouj region. Electronic Journal
of Crop Production. 5(2), 1-17. [In Persian with
English summary].

Fletcher, R.A., Gilley, A., Davis, T.D., Sankhla,
N., 2000. Triazole as plant growth regulators
and stress protectant. Horticultural Reviews.
24, 55-138.

Ganjali, A., Nezami, A., 2008. Ecophysiology
and determinatives yield of pulses. JDM Press.
500p. [In Persian]

Goldani, M., Kamali, M., 2011. Effects of
hydrogen peroxide on water stress in
Gomphrena (Gomphrena globosa L.) and
Ornamental Amaranthus (Amaranthus tricolor
L.). Plant Production Technology. 10 (2), 65-
80. [In Persian with English summary].

Gomathinayagam, M., Abdul Jaleel, C,,
Lakshmanan, G.M., Panneerselvam, R., 2007.
Changes in carbohydrate metabolism by triazole
growth regulators in cassava (Manihot esculenta
Crantz); effects on tuber production and quality.
Biological Journal of the Linnean Society. 330
(9), 644-55.

Gopi, R., Abdul Jaleel, C., Sairam, R,
Lakshmanan, G.M.A., Gomathinayagam, M.,
Panneerselvam, R., 2007. Differential effects
of hexaconazole and paclobutrazol on biomass,
electrolyte leakage, lipid peroxidation and
antioxidant potential of Daucus carota L.
Colloids and Surfaces Biointerfaces. 60, 180-
186.

Hojati, M., Modarres-Sanavi, S.A., Ghanati, F.

Panahi, M., 2011. Hexaconazole induces
antioxidant  protection and  apigenin-7-
glucoside  accumulation in  Matricaria
chamomilla plants subjected to drought stress.
Plant Physiology. 168, 782-791.

Hoshyar Fard, M.A., Darvish Mojani, T., 2004.
Compatibility of insecticide- fungicide
combination treatments of cotton seed respect
to the germination, emergence and control of
seedling diseases. Seed and Plant Production.
23(3), 281-296. [In Persian with English
summary].

ANF

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

Kishorekumar, A., Abdul Jaleel, C., Manivannan,
P., Sankar, B., Sridharan, R., Somasundaram,
R., Panneerselvam, R., 2006. Differential
effects of hexaconazole and paclobutrazol on
the foliage characteristics of Chinese potato
(Solenostemon  rotundifolius  Poir, J.K.
Morton). Acta Biologica Szegediensis. 50(3-4),
127-129.

Lakshmanan, G.M.A., Abdul Jaleel, C,
Gomathinayagam, M., Panneerselvam, R.,
2007. Changes in antioxidant potential and
sink-organ  dry matter with  pigment
accumulation induced by hexaconazole in
Plectranthus forskholii Brig. Cell Research
Biologies. 330, 814-820.

Lowry, O.H., Rosebrough, N.H., Farr, AL,
Randall, R.J., 1951. Protein measurement with
the folin phenol reagent. Biology chemical.
193, 256-275.

Magnitskiy, S.V., Pasian, C.C., Bennett, M.A.,
Metzger, J.D., 2006. Controlling plug height of
verbena, celosi and pansy by treating seeds with
paclobutrazol. Horticultural Science. 41, 158-161.

Naeemi, M., Ali Akbari, Gh., Shirani Rad, A.H.,
Hassanloo, T., Abbas Akbari, Gh., 2012. Effect
of zeolite application and selenium spraying on
water relations traits and antioxidant enzymes
in medicinal pumpkin (Cucurbita pepo L.)
under water deficit stress conditions. Journal of
Crops Improvement. 14 (1), 67-81. [In Persian
with English summary].

Oliviera-Neto, C.F., Silva-Lobato, A.K,,
Goncalves-Vidigal, M.C., Costa, R.C.L.,
Santos.Filho, B.G., Alves, G.A.R., Silva-Maia,
W.J.M., Cruz, FJ.R., Neres, H.K.B., Santos
Lopes, M.J., 2009. Carbon compounds and
chlorophyll contents in sorghum submitted to
water deficit during three growth stages.
Science and Technology. 7, 588-593.

Omidbeigi, R., 2012. Production and Processing
of Medicinal Plants. 6" ed. Mashhad: Astane-
e-Ghods-e-Razavi Press. 193-200. [In Persian].

Rahimi, M., Kordrostami, M., Mortezavi
M., Safaei-Chaeikar, S., 2018. Determination
of drought tolerance clones in Tea (Camellia
sinensis L.) by investigating the activity of
antioxidant enzymes. Journal of Iranian Plant



AY S iy olS So390s8 909 508 Dlao y Jo3UsSTRe g (St i SIS gy s o g ASE

Ecophysiological Research. 13 (49), 1-12. [In
Persian with English summary].

Rastegar, M., 1992. Dry Farming. First ed.
Berahmand Publication. 250p. [In Persian].

Razavi, S.M., 2003. Medicinal Plants. Tehran,
Talash Publication, 104p. [In Persian with
English summary].

Reddy, A.R., Chaitanya, K.V., Vivekanadan, M.V.,
2004. Drought-induced responses of photosynthesis
and Antioxidant metabolism in higher plants.
Journal of Plant Physiology. 161, 1189-1202.

Setayesh-Mehr, Z., Ganjali, A., 2013. Effects of
Drought Stress on Growth and Physiological
Characteristics of Dill (Anethum graveolens
L.). Journal of Horticultural Science. 27 (1), 27-
35.

Sheligl, H. Q., 1986. Die verwertung orgngischer
souren durch chlorella lincht. Planta Journal.
47-51.

Taiz, L., Zeiger. E., 2005. Plant Physiology. Vol.
2. (Translate); Kafi, M., Zand, A., Kamkar, B.,
Sharifi, H.R., Goldani, M., Mashad Jahad-e
Daneshghahi. 379p.

Xiao, X., Xu, X., Yang, F., 2008. Adaptive
responses to progressive drought stress in two
Populus cathayana populations. Silva Fennica.
42 (5), 705-719.

Zarabi, M., Talaei, M., Soleimani, E. Haddad, R.,
2010. The role of physiological and
biochemical changes of six Olive cultivar
exposed to drought stress. Journal of
Horticultural Science. 24 (2), 244-234.



