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Table 1. Name of evaluated red bean lines
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Table 2. Evaluation indices of studied chitti bean lines

oadls las e
Index Equation Reference
Stre;; '?i)lerance STI=[Yp*Ys] * [}?ﬂ* 2l “
g&ﬁeﬁgmarﬁ;guﬁb GMP = ".,-'I [Y-P * YS]
Ta:r,:ngea;l&zx TOL =[Ye—Ys] s
e wP=ree¥a1 2
st sisi:;;mty SSI=[1- (Ys. Yp)] * [1- (Fs‘lf?;.)] "

sl Y S gy (a5 e g i3 Lulyd 3 5,Skee (uSile g Yy sl G pis g 15 bulyd )3 5,Slee cuiia TP 5 5 Yp Y YU Laly,

Gy 5o b slaw 4 5ok 4 il o wily 5)Slas g &gy Coy g o
UiblS dopd FV/F g dil dSkes 5 o pd FY dg0s b ol islejl claosly S e byl a3 uls
Jold ails 5 Sas slinl 4lS cppizmen (¥ Jgiz) oy lis 2 (05 9 g (S A5 (ghb) b bylyd 51 &S
P ab do 59 5 BME > Al ol g > B sluw ) ab dySles 9 3,Sles glinl g (Sauwy b g, dlaws
ol J> (F Jgan) wmals (o w9y (St G5 S b ptoren (1 Jga) A5l ne (45 )5 B slass
2 O ogllael Gl 4y (Sis 45 o b aboSlas 5 Slee (lipl g (St U g dlaw s Shy » i)
5 S8 pi (V) 25 0 030> Cod wily 5, Slee (slinl (g9, S P gme (g » M i > a) ab 3Slas 4
oRalS el (SSRGS 08 (IS 55 (W) S Sy U g, 9 (a5 L g, ol Slas o 4 (Y Jgae)
5 o & G >Slae 2015 Ll 95 g 6l 3Kt _isils LanlS s, adline (] 3 55 oy S0 lio
ol Gglite qwyp 3yg0 (Y G g T D 3 b ol Glae 4 byye (Sid i85 b (ke

] e legd clecaigy bl 2)ge Sl S he uibyly ajes | ols Clape 20k Y g
Table 3. Combined analysis of variance of the evaluated traits in red bean genotypes
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Table 4. Mean and percentage changes due to drought stress in evaluated traits

i Cgllae o) P Sy Los
. Optimum Reduced
Traits irrigation Drought stress percentage
Gl b 39 Yy ¥4 Y¥/
Days to flowering
) o) A¥IY A/ W5
Days to maturity
gy 3 S olass B/ N5 -YNF
No. pod per plant
BMe o ab sl Y/a Y/¥ WYY
No. seed per pod
Gy b olaws £ )Y Y\/¥ —¥V/.
No. seed per plant
(p.5) o 9 - N
100-seed weight (g) ¥/ YA !
(b2 3 p55kS) 4> 5 Slae VAYE/A V-W/D -f\/5

Grain yield (kg ha- 1)



http://dx.doi.org/10.52547/jcb.13.38.160
http://jcb.sanru.ac.ir/article-1-1229-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/jch.13.38.160 |

VY

5 KS31352 oY 4 baye (SSI) cowlus Lasls
a5l g KS31252 Y 4 bgsye comlas oyiie
5 KS31336 Y ) bgyype o ity Joos adld
5 KS31357 KS31114 clacyY 4 bagsye e oy
alas 300 sloryY o j (0 Jsis) ds KS31352
PP g G 4 Jeod (adld (S g o e
(0 Jsia) a5 oamlie KS31114 4 KS31336 (clayyyY
My cudils 2529 Sl )lel lulpd 3 lagpY @glis L
D9 el Gieo > &S Ml e it glapY
Cd il 4 ey (Fylite 3Sles Wilgi e canlio balyd
bl Bl g9 gl 3929 b W S My (0

2, 2939 Jeotio gl Y

Ve sl /YA oyless [ pd s b / 2ly5 LS e Mol dsliing sy

YOFY Jais L KS31338 oY wglha (sylel bl 5

Jom g9 Wl Ty o,8des Gliee cpyidin U )3 p)SolS
I eizad g 65Vh 5,Skae (slls KS31287 Y
L KS31336 oY LSuis it buls ) 5,Skee bl
oY 5 08es ol (i U8 53 p)S5LS VAYD lade
Ll 1y olime coyieS S y5 o5 oS £+ |, KS31357
9 b (JooS slagadly (w)p > (B Jsi2) 39
4 Bl coa hugle e a3l (mpeS
cosizan (0 Jgs) 392 KS31114 4 KS31336 (cla ¥
sy 4 (CMP) My (cwsin (pSSbo 0 peS g (3l
5 (Sa 5 p,SelS YAYS) KS31336 Y 4 bgye
e cpiaS Sy (Sa > pSels AVY) KS31114


http://dx.doi.org/10.52547/jcb.13.38.160
http://jcb.sanru.ac.ir/article-1-1229-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/jcb.13.38.160 ]

Table 5. Drought tolerance indices in red bean lines
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Table 6. Correlation coefficient between drought tolerance indices in red bean lines
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Table 7. Principal component analysis of drought tolerance indices
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Figure 1. Biplot based on STI and SSI indices
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Figure 2. Biplot of drought tolerance indices based on the two
principal components
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Abstract

In other to evaluation of drought stress tolerance, 23 lines of red beans with tow cultivars
(Yaghout and Ofogh), were studied in lattice design with two replications in both normal
irrigation and drought stress at the Khomein Bean station in 2017. Drought stress applied after
complete stability of each plant in third trifoliate leaflet stage. Changes of yield and yield
components, grain yield in normal irrigation and drought stress and tolerance and susceptibility
indices evaluated in the stages accomplished. Analysis of variance showed that a significant
difference among lines are both irrigation. Drought stress reduced evaluated properties,
significantly. Drought stress resulting in decreased the most of traits, so that maximum effect of
drought stress-related traits were number of seeds plant™ and yield. In normal condition the
highest and the lowest grain yield (2541.7 and 841.6 Kg Ha™, respectively) were observed in
KS31338 and KS31352 line, respectively. In stress condition the highest and the lowest grain
yield (1934.7 and 602.2 Kg Ha™, respectively) were obtained in KS31336 and KS31357 line,
respectively. Between stress tolerance indices the highest MP, GMP and STI belonged to
KS31336 line and the lowest tolerance index and stress susceptibility index (SSI) were observed
in KS31352 line respectively. Grain yield under normal irrigation conditions with grain yield
under drought stress conditions and stress tolerance indices (TOL, MP, STI and GMP) had
significant positive correlation. Based on the geometric mean of production and the
susceptibility indexes, principal component analysis and biplot STI and GMP, KS31336,
KS31253, KS31148, KS31337 tolerant to drought stress were identified.

Keywords: Geometric mean productivity, Grain yield, Stress susceptibility index, Tolerance
index
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