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Table 1. Physical and chemical characteristics of soil in experimental field

S edl U o o ety olise Wi hed ol T oS (S Cglin iyl
Soil texture N (%) K (ppm) P (ppm) 0.C (%) EC (dS/m) pH
e g0 4873 165 0.89 132 7.16
Silty loam

omlojl gloj 50 adliie 3 (Ssb oliae ¥ Jgux

Table 2. Amount of rainfall in the area during the test.

Month ol
April - p3,9,4  May - Cliguo)l June - sl 5 July - .5
Rain (mm) S, 59.6 35.9 18.8 11.3

Cool Wged 5 3e W g sadzl sl diges
.(Khayatnezhad and Gholamin, 2012)
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Segl)] X VYoo x W [¥]
Chlorophyll b (mg/g FW) =

[YY/R (ogls $50 0 45 i) - FIPA(SEY o 9 Cix
egl)] X V/ Ve x W [v]
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Table 3. Variance analysis in traits of bean cultivars.

Ot JU sladisS colad Gl Sl s b9 IS 6590
Rad et al., ) o,5 oLl PLég IS 3l codlad ial38l o
oS oo 51 Sy Jlade ioli8l b pioes (2012
Cudlad (S 15 3150 sl Syl 5 (sl s 0
,o (Rahbarian et al., 2011) 545 0 5,55 SIS
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Lugd eyl 5o (U35l 0590 wlhe il Hlg 43 Y Jgus

a> 4o

S P WUV S Y WOCE S CESVIT JOPSURP T RV
Oldi g 00 Sy Chlorophyll Chlorophyll rate of Stomatal e
SOV df Leaf area index a b photosynthesis conductance  Proline
e 3 4.917™ 0.202" 0.130m 8.437™ 0.966"™ 1.154"
Repeat
SAESS 9.536* 1.004**  0.318%  28.625%* 1216%%  6.724**
Drought stress (D)
™ 1 2.761™ 0.796** 0.042" 21.106* 0.769* 3.146*
Cultivar (C)
e SAEAET 8.795* 0.859%*  0.238%  47.164%*  1457**  2028*
X
s
15 1.621 0.087 0.052 3.937 0.154 0.716
Error
Syt o pd 3.50 6.44 431 3.78 7.01 2.69
C.V%

** * ns

ol do)8 S g i Jlaizl g (o o gime g o pme oS i 4T
ns, * and **: non-significant and significant at the 5 and 1% probability level, respectively.
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Fig. 1. Effects of drought stress on leaf area index of two bean cultivars. D1- Complete irrigation (control),
D:- Elimination of irrigation at flowering stage and D3- Elimination of irrigation at vegetative stage.
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Fig. 2. Effects of drought stress on (A) chlorophyll a and (B) chlorophyll b of two bean cultivars. D1- Complete irrigation
(control), D>- Elimination of irrigation at flowering stage and D3- Elimination of irrigation at vegetative stage.

ool5 .Jaleel et al., 2009) ool o jwsd anl,
5 oy oo iy e 4 (K25 25 (b oS winS
g 4l pals 5 Jols o (slaijy; Colaa rals
(Tatrai et al., 2016) sgi co 5,05 s pw 20 s
oS T B mals” 3o,k 5l beaijy, o iy 4z )51
oM i Jg 2l J5e (K85 4 Jess 5wl
9 S psbed Gl carge (i s Ll o ladss,

(Kaur etal., 2012) 555 o jiwgd jals

Slijgy ol
Slass) Calan gl (iSenyy g o8, ((Sas i ]
as ol plas Sl aslie gl (¥ Jguz) 09 o sise
p5) 0 Rl ey Js s S 68y 90 e 0 sl
SAS G5 )3 a5 ek g N 3, 5l i (e
(5 g)lal) walss & cod gy 5 (oalS o150 50
a3 FEIYA o YOS o 5 4y D5 o8, 40 2alS olie
JS5) Sgr 0o y3 OVIAY § YA (ol 5 &) e o, 0
Grzesiak et al., ) &,3 o polie mlo & lai=e (F
Hanetal.,) <, 5 (Ouyang et al., 2017) &, (2006
sl ske 0 Sl ol gz 20,5 o il (2016
Gl g Sp ok, l el JEsl S s 4, Lidlor

(Si 5l Cos o gme jebay Jlugs Ce sy
O o8, (¥ Jguz) 28,5 8 o] (iiSan 2 5 Lol o6
Fiss ey it s (0018 Jloj s ] o
b Lo S (e 03 40 g C s (0 yieS g 092
Ot jlerd () JS2) 0l ssali oty al>se 5 (s5k]
@ 1y Lagd g6l )0 Jungtd e pu o ime S (SiS
S >l ey kol alad o rals plas cldls of pan
4 W o8, 5o (sald) oS ylol 4 o chu) g
S A e 0, 40 g Ao, YFOY 5 VYA sy
sals LAY SKE) ol saslive auoys YA/VA 5 VY0P
S5l slaizs, calse falS a bpe Wlgiee jiwgd
(tagy Ao ye 5o g kel @b b Geios ol 5o S g5k
O g o B o sl 4y Cod gl Colas ol
(F JS8) ol lis alS am 0 OVIAY 5 45IY (o 5 o,
O Cot (gwg pleedan laculled als

ol aziiye g gl colaa S s 4 (Sis
Wu et al., 2008) coul cudbg IS o Seis S35 lade
s A o S 5 s 8IS e
slacald pals 5oy (Sas a6 Ly,
el sl ald (S5 Cenls oDy n
Joli5 Sl 295 o5 090 oo w8 JB9 IS g (g Fn



¥40 s 6, i gt oS e asln y SiS 235 il g e

Kandil et al., ) |,Ken 5 Josls .(Kusvuran, 2012) 5O Ajg, oy diwn BYS (pFete 5l S p omd Slgime
Ui Gl Soigded slasls oL, e (2017 O aes (Steiner et al., 2014) col Sas 25 ]
Colas jo b e ralS SIS o Siacs an pglie pLE) a5 Cowl (S S a4 olS slaguly gl 5l beasss,
i 4 pglie pB)] 4 Cos wlus pB)1 8 slasss, i 5l il piwgd sl Lol e aS ay oo s
5,8 5 Jade ladssg, ol atws (Tosens et al., 2012) <ol

S g0 dgaza |y Jebgse sl S5k (gl (s ECO2

a B Talash 5%
16 -
'% b OKhomain ;pes
i £ 14 1 c
s @
et 12 1
12t d
38 ¢
1<) N’
) 6
=
St 4 -
2 .
0 T T 1
D1 D3
Drought stress (S

5 P Al o 50 gskel alad D2 (wall) JolS 6,LsT D1 gl o) 99 owwgid Sk w9 (Sind i 1Y IS
gy Al yo 30 5 )bl ks -Ds
Fig 3. Effects of drought stress on rate of photosynthesis of two bean cultivars. D;- Complete irrigation

(control), D2- Elimination of irrigation at flowering stage and D3- Elimination of irrigation at vegetative
stage.
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Fig. 4. Effects of drought stress on stomatal conductance of two bean cultivars. Di- Complete irrigation

(control), D2- Elimination of irrigation at flowering stage and D3- Elimination of irrigation at vegetative
stage.
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Fig 5. Effects of drought stress on proline of two bean cultivars. D1- Complete irrigation (control), D2- Elimination of

irrigation at flowering stage and Ds- Elimination of irrigation at vegetative stage.
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