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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

A0 555 Sle ulpe daly (ol nleie 4y
Jol Jele ol onds a8 )5 Jas 13 jby dme colps lgieas
osbily Gl Gl Sl 4 3 wre cpytie b
ol &S Glo 4 dagi byl L8 ases) 8 g JS g )8
@ baye Slav 1) Jol Jolo il oo canl Jds Jole
ey WAV b gy Jelo pmely (LS (slaos:SS,
VAUSA L pow Jole 5 sty 1y Cano 1) osly @l yuss
5 5 B b lesh Sl S e 2oy
Jole G b pen 4 &8 Adl oo 0aiS sl (slani
8 () OhlSen 5 shje w9doe ()AL 8 — (359
12y9] Cawts |y Jole ¥ legoomo Lugl 1o o Jole & 4550 5o
@) o ag |y laodly J§ iy jl aoyd VA 51 i oS
i) Jole) 35 Jole oy YA (g, Jole) Jol Jole
b5 43 Jole) pgw Jole oy 1Y (380ae Jgl e
(o8 Bl o Jole) plagr e 5 2oy WA (3,5ec
Yo Jelge (IS)sboas a5 23,5 4 g | g9 5l aoy> VA

O 56 &Sl Gl gy lie 4 bape @l

ol 0 cplgps e isl38l Comw yloj cubdS b Sus
ZHS w551 0 oo Ol Gyt LAS ISl )
O 4 baye ooy ol Gutde () JSS) A5 ey
ol p ue @l S0 b ik cpl s g LAl
(NT-) il bl (S8 G5 GBI L sy
& dgd oo Sl Sy ol Jaily (2ol b gy (il
2 elid ylud ald g ey bis 4 e l3l oyl
o5 ol alS gy b i P ol @ 950 LS
o Gaals gliwly 50 (YY) Wb o lidl oleS is a
Ja.i])a.f)).) ke L;Lm).:.i:.:o u,dl.: dl).g Canslio J.J?u 9 >osld
W8S Sygo (w90 Slao (5o b Jole 4 5o (i
Glas (gaog,S drodly ials ol b Jole 4 4500
Cuenl gy caslie oo 5 gl e (B Lalyy 4l
PY oY Johs 4 ang b () 205 0 odlais] wlaw
ol ¥ lger Jlo lps cos baele & a0
Iy lodls IS @l jl duo > AY I iy a8 050,87 olwlis


http://dx.doi.org/10.29252/jcb.11.29.55
https://jcb.sanru.ac.ir/article-1-810-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-08-24 ]

[ DOI: 10.29252/jch.11.29.55 ]

. St 15 bl b 5 508 Logd slacuiss] I ool 3 olesban Sluogad (S o)y

S 298000 Jols |y 2355018 9 U Jdg)lS° @ Jido)lS sl
YMNAY g 8 odpol Sy (gitmwgd lo3uSS) ol oyl
L angs Jole opl lawey bedly @l | duo o

38des b basye Jalge 1) ¥ 5 ¥ Jelos 5 (odngy Jelse )
buwgio i byl 0 b fele 4 450 zls () Ll
2 Jele ¥ byl o canl oad &1 0 4 ¥ Jols o 5
Jole S o a1y odly goi5 3 duoyd AV/OD ¢ g00m0

Jloy kilyd ot by ole @y 4525 55 Jole o (il )ly 0o)d 5 0529 polie =Y Joao
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
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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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