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Introduction \ \

Drought is one of the most important non-living stresses that has an adverse e crop production and
i y, metabolic
d the c%en&)f drought

tion of legumes in the country

disorders and oxidative stress in plants. |
stress during the growth period of plantsﬂ

is mostly under rainfed comgitions and drought tors reducing the yield of

legumes. Mung bean is a sm : i performance of different
cultivars is considered a star poiftin identifyi i Cycocel is one of the most
important growth retarde*tam i i erformance. Therefore, the present study was
condugcted to inv gw t

biochem charactehics of mun

e effect

iar applicationhof cycocel on morphophysiological and

igna radiata L.) gemotypes under water deficit conditions.

In order to investigat f foliar application of cycocel on morphophysiological and biochemical
characteristics of igna radiata L.) genotypes under water deficit conditions, split split plot
based on a randomized plete block design with three replications in research farm of the Ferdowsi
University of Mashhad. Experimental factors included 3 levels of drought (non-stress, mild stress, and
severe stress), 3 levels of ¢ el foliar spraying (0, 400, and 800 mg.I"), and 2 levels of mung bean
cultivars (Hendi landrace and Zarbakhsh). Statistical analysis was performed using SAS 9.4 and

comparing the means was based on the LSD method at a 5% probability level.
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Results and Discussion

The experimental results showed that the effect of drought stress, cycocel, genotype, and the interaction of
drought stress and cycocel as well as drought stress and genotype on height, stem diameter, relative water
content, stomatal conductance, leakage of electrolytes, greenness and chlorophyll content were significant.
Severe stress caused a decrease in height (53%), stem diameter (30%), relative water leaf content (29%),
stomatal conductance (68%), greenness (37%), chlorophyll a content (25%) and chlorophyll b content
(30%) and leakage of electrolytes increased (60%). The results showed that both drought stress and

cycocel caused a decrease in the height of the plant, and in.all levels of drou

stress, the Hendi genotype
had a higher plant height. Drought stress caused a decre ‘1 the diamete the stem, while the
application of cycocel decreased the decrease in the diameter of the stem ught stress. Drought

oGel reduced this
decrease. Also, Drought stress reduced i i 'gx‘el slightly

compensated this reduction. At all levels higher stomatal
ence betwe(hhe

stress caused a decrease in the relati

ent of 100% plant water

rane electrolytes, and the
and it was also found that
the increase in electrolyte I‘age due
stress reduced thhrihs of the i tion of cycocel slightly compensated this

leaves decreased due to drought stress, while the application of
ecrease. Also, at all levels of drought stress, the Hendi genotype had

lower leaf chlorop
Conclusion

According to the results of this study in the presence of drought stress, it showed a decrease in height,

stem diameter, relative water €@ntent, stomatal conductance, greenness, chlorophyll a and chlorophyll b
content and increased electrolyte leakage. Among the studied mung bean cultivars, the Zarbakhsh cultivar
showed superiority in tolerance to water shortage conditions compared to other cultivars. The use of
cycocel reduced the negative effects of drought stress on the plant. It appeared that the use of cycocel

under drought stress conditions improved the plant better plants performance.
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1- Cicer arietinum

2- Phaseolus vulgaris

3- Glycine max

4- Triticum aestivum

5- Hordeum vulgare

6- Dracocephalum moldavica L.



Amini, Zafarani-Moattar, Shakiba & Hasanfard, ) o_i o algs oLS pl 1o laadssis,lS g JS by IS (sloiome eline
(Ahmadi et al., 2019) o Jsl o slie 5,laul Sialidl el quus Lyl i 3o )b paiS (g9, JuwsSoles b Jgle (2023
$O)lge yo (> 4S5 0 h e (SiS S bald e \“.j Sras 2Ll See g laig, Culan 388 *"US el
Lyl, & o (Ahmadi et al., 2019) 00,35 s e sl p jo 4l o, HlS b Jolee (50 Slae Jgpa> 4 oo &lgs o
ol 5o JeosSolu 0,15 45" (Shokouhfar & Abofatilehnezhad, 2013;) cil zals Jile jo (sldisg, Colan ( Sas a5

L4 «Shokouhfar & Abofatilennezhad, 2013) _il. L3, Ui aalllae ,SYBarzegari et al., 2020
Sloione 1o 6l e y5Us (i a5 b Laseis (Heidari, 2018) Wb oo h Swhjani, 2015)
iy et 51 et sl Jl L JssSols SECIIG Zio ;i“w“s 8 Juis,ls
Sy i 45 ol jigls8l 4l
ol ol 0L g golaidl sla Anosheh & Emam, 2022)
A oy e L sl

tledon 9 é)‘}—‘eﬁﬁ#m‘ﬁ

A yl sk, G bl o le slacaisss

L sigy 9 dlgo

50,85 4w b Solakls h b B a0 Lgo oS Sygea VTN el Lo o sinbeyl ol
Y8 gaz>,00% oLdlss Wi 3y (5 yeskS Vo 0 &bly apuine cwgs,d olKiils (65,5laS cuSiiils Slias ac e

5wl 5l e AQ4YY glis g Jlod 4880 V8 g ax 0 V8 LLdlas oo g B,b aids

a0y VO oluly 65lol (i 55 (y9) (21 58 (bl )bl ol mhaw s jo (LT 5l wisg & jle iolojT Jalge
35 e e et sl 5 oSl A s B L ol Jobro 5 JusSales 3 eolisal pue Jols s s s sl

=8 =8 ele plareas (LiSu); 08, 5 i (g 0098 Jold gi

1- Water Use Efficiency (WUE)



b9l 9 Dlindiog 35 00 5 (s ))) @5 s g JWb 4 9 kel linios 3 50 3l Giulel cnl 5 eolial 3550 ble 55,
5 Cds 1 g plosl jailez (gl Sl iy 0005 4l (i 0098) Sbl o oSl - Jg850 (aib wilie 5 (55 )5LaS
oo SLecasS 51 8 ol ags (Merck) S pe o855 5l 53 (B pae JuosSolo oole .oy Jol> pliabsl 53 (YL aiels 058
S ol 5 Sopd Lo T 5 ad 610 paiged o) 35 50 9 &b Jloz )0 sy ile Yo U+ Gas 5l Siolojl plov
i Sl L (@2y (59, CBl) ALty —597 ©jgot o Yoz Jobar cAl LS my Jold O 0 () Jeo) wb s

alols ol ad 5 jlas o e ile Ve (o) (g9, bais Jolsd (mupe e V) &S o Colew) 05 o sle B0 o, albli b

(o 32 uvod j o)

EC dS.m™)

1.2

Clay loam

Golal sl o35 Sl oz 55S g Ayl bl O je 4 Syl 5 0g ety 5 g9z QB Ojge )k
S all 5e, slem Jeolsd 4 GOl (o kel lads slaws) o juw a0 B (6 Lol ()] 51 ey cads plosl coslS 5l o alolddl
Al pll (S )z U ogo alo e BRSS Sllas 03 5 O g0 ciS laiin S clddS 5l 00l e slawond (55T
Jlosl ol plomil 0y 0,99 Jsbo yo (fwss Sjgot alls (uds a0 U 5 5T (S ez aloye 5l 50 slacile (g lilos
5 ol (5 Al o 5 (3 Jslone el s wolol 0y b bl B 5 o 5, (S ey Al e o G5 (sle o
3L mend sl i ol 5o 9,90 sleesls (Heidari et al., 2019) ui ploxil 25 5 g9, Al 1o 0 55 pgo (b Jgloe
oS Soeslys Sl G,b 5l s Cugby g SUBT Slelu b e piSTas g JBlas slales o Sa5,b ol Jolis o

LS Eise (paimy by, 3l ooliiwl Ly mz yo oS 5,05 5 jeted 0 (55lmez ws )l Lo 4o apde Setygiw (olidlsn

Y



oAl 5 ) &8 e (sl O o dlne sl o yuns CrOpWat Jl3éls 5 lawgs ke T L5 5 (Khosroshahi, 2013)
Sl o 5 0 sl ez )5S Ol ais 3280 i 5 1S o )l o e @i Sl e 5 el st (gl

W (_g)..fo)‘\.u @”)5...‘5 Ja.,.ug,.' u;),a 4 (599,9
(D)5 2 ez g ol jl csls b Sy g cslS bas uly 5 YU 5l e < 10) Glacils 3B 5l ey 205 Ao 0 B0 Al je o
() doles) (Smart & Bingham, 1974) 5, Ol s lgime Slao g caslo p jlosd o 0 abl JolSs Sy 0,51 5 aiges

wals (0 L Y aJoles) (Dere et al., 1998) ¢y wgid 6uu|@ (Y doleo) (ValBtovic, 2006) lacds wSIl cuzs

Oezed g APA Jow yiegy olKiws 5l eslaiul b glaisg, coloa SPA Joe yie s 3 eolatul b g IS

) ;\i Jad sl o

FW—-DW

RWC(%) = ————

» 100

(Y) dJoleo

oSl colan EC2 g el YT 51 o diges ,o (S xSl colan (ECL (o] 0 a8

Chlorophylla = () aolas
Chlorophylla = (1334 1 () dolso
Carotenoid — (100A4470—(3.20Bhi a—104 Chl b)) ) asles

b 53 055 iz A o5 o s aiged 5 35 W (el | ol (Slish Jslone) st o Jslomo e V1 s 5

Aib e B Ju8g,15" glgize :Chl b ga 89, IS (slgizme :Chl A ogls TV« 5 #FH £PY 6&:@94



3o Gt gl (Y Jgu) o2 Jlssime Gn el )] 2 cgis 9 (SaS A5 mizred 9 JrwgSolo 5 (SiS S sla S wa
et 3 iz il 2alS ble 0B 90, 45 g 1)« uwsSolo e iyl b o SAS i ol I Sy a0 &S
@3k oy Ve el Sl 50 () US8) ol plaisl g 4y |y (s iy aig gl sl iy i (S R sl
JwsSolo ,id o a5 LaAee 5 Fe e 0,15 gaals b awlie 0 olS ol 5L ooy S yudlS pl sl rals
el S Ao A ¥

Kumar, Saravanan, ) ss—=Ns oS eLis )| (2l cocly oyl ol 5l s onds st o508 ol arpl colled 51 ale apul

(Bakshi & Srivastava, 2011



gl b (ol Jglono 5 (Suls (i ilizko ol )0 ilo (slacaigil Bl Hlad g &gy ElaF)| wlio uiby,lg 4525 -F Jguer

Table 2- Variance analysis of height and diameter of mung bean genotypes at different levels of drought stress and
foliar application with cycocel
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Table 3- Variance analysis of relative leaf water content (RWC), stomatal conductance and leaf electrolyte leakage
of mung bean genotypes at different levels of drought stress and foliar application with cycocel
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Fig. 4- The stomat d in the interactions of drought stress and genotype (right) and drought stress and
cycocel (left)
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Table 5- Variance analysis of spad, chlorophyll a, chlorophyll b and leaf carotenoid of mung bean genotypes at
different levels of drought stress and foliar application with cycocel
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Table 6- Spad, chlorophyll a and chlorophyll b in the interactions of drought stress and cycocel (top) and drought
stress and mung bean genotype (bottom)
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Spad Chlorophyll a Chlorophyll b
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Cycocel (mg/L) Cycocel (mg/L) Cycocel (mg/L)
A 0 400 800 0 400 800 0 400 800
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S S e G5 e )
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* For each trait, the averages with level using the least significant
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Table 7- Leaf carotenoids content (mg g-1 fw) of mung bean in the interaction of drought stress and cycocel and

genotype
Lt D]
Genotype
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k ‘ 1.46j
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