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Table 1. Analysis of variance of studied traits in red bean ecotypes under drought stress
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Figure 1. Mean comparison of the interactions of stress in ecotypes for all studied traits
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Continued Figure 1. Mean comparison of the interactions of stress in ecotypes for all studied traits
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Table 2. Eigenvalues and percentage of variance of each factor in factor analysis under normal conditions
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Table 3. Factor coefficients of the studied traits under normal conditions

(Sloyg g 3 ) lele ol

pow Jole P> Jol Jol Jole olio
DALY [y Bt a Judg ks’
o/ +¥A [¥YY AN b Jubs,ls
NAY +/-aA </avy JS udg ks’
DANat —+/¥¥) < V8N 1545,
—+JAYA DAY —/ A8 ol gland
<IvEo BAAR BAAE JS e p
ofeen oA N oy

S JBe s D Ul @ Jdg)ls gl Jele S (o
oaly il peuss 5 doys FAIY 5 4 oaiel Sy (g jiwgid
b dele cnl sl oo Joli pgs Jole )5 agi |,
Jo WA &S sl olS 50 g e Jole lg5 oo

LS o an g |y odld @l s

ol Mibie IS 0B 9 B Jbg S Jald pg> Jale
Jole S o angi 1y odly @l 5l as)d YY/OA Jole

Juo > VNG &S wib o ooy g sbal slanid ol pow
P b ele 4 aio0 zuls WS o an g |y osldy Ol s )
Y bl jo sl osd BV 95 Jolis 0 s i byl
e |y ooy wls jl aopd AVAY goaze 3 Jole

bgio 15 bulpd cou b ole 4 a5 53 Jole jo by 3oyd g 0 polie =¥ Joio
Table 4. Eigenvalues and percentage of variance of each factor in factor analysis under moderate conditions
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Table 5. Factor coefficients of the studied traits under moderate conditions
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Table 6. Eigenvalues and percentage of variance of each factor in factor analysis under severe conditions
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Table 7. Factor coefficients of the studied traits under severe conditions
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Figure 2. Cluster analysis of 20 red bean ecotypes under normal conditions
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Figure 3. Cluster analysis of 20 red bean ecotypes under moderate conditions
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Figure 4. Cluster analysis of 20 red bean ecotypes under severe conditions
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Abstract

For evaluation of the reaction of twenty red beans ecotypes to drought stress, an experiment
was conducted in split plot as Randomized Complete Block Design with 3 replications in 2016-
2017 at research field of Graduate University of Advanced Technology, Kerman, Iran. In this
study, the main plots were three irrigation levels and sub-plot were twenty red beans ecotypes
which they are sub-population from different regions of Iran. The results showed significant
difference between stress levels and between ecotypes for all studied traits (chla, chlb, chit,
carotenoied, Redusing sugars, total porotein and prolin amino acid). Stress caused to
significantly decrease in level 0.01 of chla, chlb, chlt, carotenoied, Redusing sugars, total
porotein and caused to significantly increase in level 0.01 of prolin amino acid. There were 3
factors that explained 82 percent in non stress condition and 83 percent of total variations in
moderate stress condition and 81 percent of total variations in severe stress condition. Cluster
analysis (Ward) was used to categorize ecotypes based on biochemical traits. This study showed
that the in tolerance of red bean plant to drought stress was most likely due to chlorophyll
degradation, reduction in sugars and protein reduction. As a result, these biochemical changes
have made the plant susceptible to drought stress.
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