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1-Relative Water Content

2- Electrolyte Leakage Index
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Table 1. Bean genotypes used in this research
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Table 2. Soil test results

SB y0il bs =Y Jg

Fogyhd by & S 8l

o g oy 2o O o)
ASYAN ARILYS

oy Me)pd o Joyd
YASYAI ATYLE

pd S cdly

IRVEJURRGH e l.:zsoT u"‘“‘] 039 Sy gdaw o 005 Sus
ol dmd Ae ol celo YA s 4 S colgs
Coleg ) MBS 8 SS g 6 pSojlul jslaied oIS
o) 5 4 5 odlizal (V) dbly ) RWC ale (ol
Wa 9 Sy plodygs s We S 5 0jg Wy

e o i 1y S Sis 50

(V) oo g 5is)le o9y 4 RWC o iomiw

P les Sy VL &S S ph Cdpdy )9
R I S O IR N
cd a ol 5 oy ol oSy Sigg Cund I Sy
SxSsk lp) (Kb > LS g 43,5 S0l
o303 )13 jlade Ol (193 ((owdls culld J> 4 (59 yeS 5|
o g b s O 5l Sy el YF I L 9 B0

1-Chlorophyll Fluorescence
3- Maximal Fluorescence

2- Base Fluorescence
4- Variable Fluorescence



af L) slacaisis uiloygls Lol 5 Sojdsn b Clio (B p p (iS5 il golaw 50

o) 4 b Ghagh ol )3 (yp 290 ooy
o3gs B> ) 7V (ylel Jlesis] pdans 33 jlo gime jlous cglis
2 &S ol ol 5l Sl 5 b e sl cglis .l
3 il cpl 5o edlil 390 iS5 caliste polaw
Sglite iy b i 51 (S Pl 7Y (o)l Jlazs] gebans
5 o (0 Cuiel blite 1 e glite .l o3
O Al Folaw j (aliste slacuisi) &S dad o Ll
Gl Sy Gl d e Cao ESX i)
od &S Jmd o L yol Cpl Bl o D g0 (55 sime
osls alde (gdgy b S u.l.o:.o Tolw 5 iy
Cawlodgs 39350  Jolas Wil e jd (S)le & cilazsly

Ol o lgme ol Cauwd 4 (ol l3ged oy b
ol Sl (iS5 e Gl b4 ub samlie Sy
Cao oyl pSeds il fcwl adl el Sy s
@ Comd uad GI0) (£)) Cadyl YO A5 > posasy
Slgme baas b () JS5) b odmlie (oly; cud s 7)o
I Sgpbe clacdls dacdl g b ok > O s
aobl (S b )85l Clis ple o sjewl pudas 5,
RWC L slacwis; a8 Lok ol wlidss (AY) wb e
osals Lolwl (YY) W) (Sis 4 gyl Cwglie 5L
ol oy el opSole g SOl Qla 3 g
&S Cuslodol (o> (glaalllas zols 45 (VO) Ll o adijy,
9 o blyd o 1y gyt RWC  Sid o Jazcio plB)|
o) @Yl (Ssen & g b g Wdb i 5 pae
Pl ol (dly cwlie padld lgisa Wy e
>Nl gladoly o 3l 0 Shes sl)b (Sid 4 Jooxio
2 Bl e ) 48 00,8 (B e (YY) 29, ) &
Sgles S Ol d slgize W 5l sudy Galisee >0
Ayl > chs pl e ek g 3l deg (gl pme
(B) Wb Jials iy Sid do blus 0 wles
OSS & (g ydg Jozd B)b s 5YL RWC & lacwsss
SUignsd cae ol Ol lply g autly (Suas
S Julys S gl bosss o Jut e
(¥Y) 2 Soolatwl dad &) (Sis 15 Conl (S

(V) dasy

%RWC = [(Wp— W) / (W, — W,)] x 100
ASen 5 g (hey J G el pSejlal (ol
(YY) )5 eolawl ¥ oabayly o)) dcsbxe (4l 5 (VARF)
s o s |y 4l (S sl
%ELI= (EC,/EC,)x100 (¥) ela),
Opdle oBasd bawsgs 55l o (gl Sy glod Shomi
)8 &yeo OS1327D Jae OMEGA Sy 30,8
DY celo g i sl 51w Cao opl (6505100
5y90 (S p 3l Cuownd dw &S Ojgo (i g A plosl VY
& lmcj wi}‘uuo PE™ S So3ll mej slod 9 ol s
J9 S e 03, (e a3 3)90 Jlow S slod (lgie
Jde (wd yio Jubg IS olStwd jl eslazwl L (SPAD) Sy
SxSoilsl i Jlesl 1w Minolta SPAD-502
o 2 oSy Ceond dw | &S Cygo o S
sokaiedy 3,5 edlatwl Hal 3y50 Jlews (glp bl 5 SSbe
calo oy I g S Jdg)ls uiloygls ()
2 guSeilul eled .3,5 solawwl Hansatech sy
&ljgy s ailwy JBlis 4 jelateds VW JIY - clebe
K9y ¥ oKwd uo}.a?u dl.ba).fs lJ.u] » stx O )go
9 S Sy 85 3 plaieds 5 4D caal S
oy ol gl a5 Jriwgid (5595 GRSy (3,5 ABgie
B ate olSiwd 4y oS 4y Vo cuddS 5l Ly i
W3,5 oS oltwd o dlael e 5 A5 L e S dou g
15 plsl SAS 9.2 jl38le 5 b dlols claosly (g)lol o5
g Copd Oy (S¥ oseil 4k p Ske amlie
b odlazwl EXCEl aoly 5l o jlaged sy jolaiods piscas

o g b
(¥ Joda) ol lis uibyly 40555 5 odel Cowts guls
ol 2 BSsl Gl 3 ey 390 Clio (les > oS
docwip] ) (Jy i 229 (b me Cglis Ghmg
S5 G5 > gl Jise ) A5 e g
Ggles ladd Sy Gole @ b odalie b dxe [l
bylys g lse &S Col opl 5l ol SoL 50l gme
S S5 sl 0391 J13y95 5 (i (3155 oilejl
IS Jls oS cwl ol 5l (S el o b gne



WA Gl 1YY o)l [omajl Jlo /ely5 plalS oMol aalitngs,

0

A5 ilisee ol o Lug) slacaig) 3 b))l 3)9e Slae bl 4o Y Jgas

Table 3. Analysis of variance of traits evaluated in bean genotypes under different levels of drought stress.
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** Very significant at 1% probability level
Fm: maximal fluorescence, Fv: variable fluorescence, FO: base fluorescence
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Figure 1. The relative water content of leaves in all genotypes at different levels of stress (100%, 75%, 50% and 25%
Field capacity). Different characters are plotted based on the Tukey’s test at 1% probability
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Figure 2. Electrolyte leakage content in all genotypes at different levels of stress (100%, 75%, 50% and 25% Field
Capacity). Different letters on the chart were determined based on Tukey's test at 1% probability level.
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Figure 3. The amount of leaf vegetation in the leaves of all genotypes in stress levels (100%, 75%, 50% and 25% of
Field Capacity). Different characters on the chart were determined based on Tukey's test at 1% probability level.
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Figure 4. Characteristic of leaf temperature in all genotypes at different levels of stress (100%, 75%, 50% and 25%
Field Capacity) Different characters on the chart were determined based on Tukey's test at 1% probability level.
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Figure 5. Fm values in all genotypes at different levels of stress (100%, 75%, 50% and 25% Field CaFacity).
Different characters on the chart were determined based on Tukey's test at 1% probability level.
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Figure 6. Fv values in all genotypes at different levels of stress (100%, 75%, 50% and 25% Field Ca?acity). Different
characters on the chart were determined based on Tukey's test at 1% probability level.
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Table 4. Correlation coefficients of the evaluated traits in this research at irrigation level of 100% Field Capacity

100% ELI RWC SPAD CTD Fm Fv FO Fv/Fm
ELI Voo
RWC A" \/
SPAD - /0" N Ve
cTD N ey - [EA™ Voo
Fm - Iyv™ R -va” - A A
Fv -y NV N -y s Voo
FO Ak ooy " A ™ A Ao
Fv/Fm ooy N Sy - fys™ -Iee"™ Ny I Voo

Loy Ko g gy (5ylel Jloain] gaw 50 o dxe BMS] g 2929 pae Loy 4 PFF 5 * NS

_ o =5 byl YD (k] o 3 ey ol )3 byl 3590 Slio (Stuad culp -0 Jgi>
Table 5. Correlation coefficients of the evaluated traits in this research at irrigation level of 25% Field Capacity
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Abstract

Due to the fact that drought is known as one of the most important factors limiting the
growth and production of crops, identification of tolerant drought stress genotypes is essential.
The present study was conducted to evaluate the tolerance of bean genotypes and the effects of
different levels of drought stress on some of their_physiological traits and their chlorophyll
fluorescence to different levels of drou?ht stress. This study was carried out in a factorial
experiment using randomized complete block design with drought stress (100%, 75%, 50% and
25% field capacity) in a research (?reenhouse in university of Tehran. Accordln% to the results,
applying severe stress caused a decrease in the relative water content of the leaves, but the
content of the electrolyte leakage and the leaf temperature of the samples were increased. On the
other hand, leaves vegetation, Fm, Fv, Fv/Fm increased with gentle stress compared to control
(75% capacity), but severe stresses showed a significant decrease in these traits. Also, FO
increased in severe stresses. The highest leaf vegetation, Fv/Fm, Fm and Fv, as well as the
lowest leaf temi)erature and electrolyte leakage content were related to COS-16 and D81083
genotypes at all levels of stress, respectively. According!y, COS-16 and D81083 %enotypes
were recognized as tolerant and semi-tolerant genotypes for drought stress. Also, the results
showed that drought stress had a negative effect on bean genotypes, but the magnitude of these
damages was different due to differences in genotypes.

Keywords: IElefctrolyte leakage, Leaf vegetation, Leaf temperature, Relative water content of
ea
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