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Table 1. Source of variances, degree of freedom and mean of squares for some morphological characteristics
of Red bean seedlings
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Fig. 1. Effects of drought stress on some morphological characteristics of Red bean cultivars. a: Stem length;
b: Shoot dry weight; c: Leaf area; d: Root area (p < 0.05); e: Total root length; f: Root dry weight; g: Root/Shoot
Common letters indicate no significant difference among the means based on Duncan test (p < 0.01).
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Table 2. Source of variances, degree of freedom and mean of squares for some physiological characteristics
of Red bean seedlings
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(a) # Derakhshan cultivar

100 # Goli cultivar
90
80
70
~ 60
X 50
~ 40
30
20
10

Membrane stability
index (%)
Relative water content

100 75 50 25 100 75 50 25
Drought stress (%field capacity)

0.99
0.98
0.97
0.96
0.95
0.94
0.93

PSII photochemical
efficiency

Quantum yield of
photosynthesis (Y)

100 75 50 25 100 75 50 25

(scmx'l)

Stomatal resistance

Chlorophyll index
(SPAD)

100 75 50 25 100 75 50 25

{(p< 0.05) Lid 5 lwsly (a3l b (P 0.05) O o (Slgicxo @ ¢ y5lugd o841 S jglgs jud Wlbo By p S i S1-Y S
Judgls oL of 1439,y Caoglibo i€ ¢(P < 0.05) jtuwgid soguileS o ;o il Tl wanwgid 37,5 2
AL o (P 0.01) Sils (g05T oleol s Lo uSilo cyas S0 sime BB 5425 pae saimyLis oS yide By >
Fig. 2. Effects of drought stress on some physiological characteristics of Red bean cultivars.
a: Relative water content (p< 0.05); b: Membrane stability index (p< 0.05); c: PSII photochemical efficiency;

d: Quantum yield of photosynthesis (p< 0.05); e: Stomatal resistance; f: Chlorophyll index
Common letters indicate no significant difference among the means based on Duncan test (p< 0.01).
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Abstract

Drought is one of the most important factors limiting growth and yield in many parts of the world. In order to
evaluate the effects of drought stress on some morphological and physiological traits of two cultivars of bean, two red
beans (Derakhshan and Goli) in four drought treatments including 25%, 50%, 75%, control 100% field capacity were
studied in a factorial experiment based on complete randomized design with three replications. Results showed that
morphological traits inducing plant height, leaf area, root area, total root length and shoot and root dry weight were
significantly (p<0.01) decreased under drought stress. So, results showed that physiological traits such as leaf relative
water content (RWC), membrane stability index (MSI), PSII photochemical efficiency (Fv/Fm), and quantum yield of
photosynthesis (Y) were significantly declined under drought stress (p<0.01). But, stomatal resistance and chlorophyll
index (SPAD) significantly increased in bean seedlings under drought stress (p<0.01). The root to shoot ratio was
increased further in Derakhshan cultivar in severe stress than control. RWC, MSI, and Fv/Fm showed a greater
reduction in severe stress than control in Goli cultivar. Results showed that probably Derakhshan cultivar was affected
fewer by drought stress, by means of applying drought tolerance different mechanisms than that of Goli cultivar. The
Derakhshan cultivar in most physiological traits, was not represent significant differences between 75% of field
capacity and control.
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