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Evaluation of Agro-Physiological Traits of Bean Genotypes Under Drought
Stress and Non-Stress Conditions at Reproductive Stage
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Table 1. Analysis of variance of agronomic and physiological traits of bean genotypes

MS  Silx e o Sls
43 33 &8, dldss 35 &)y sl Cwglie Sl r\f O Sliss O U9
@ Emspae S e s, RN Sy s S el s 4l Gy Sis als Lo
df. Number of Number of Stomata Pod umber Weight of dry ~ Seed number  Dry weightof ~ 100-seed
stoma on the stomata on resistance per plant pod per plant per pod plant weight
o upper leaf the underside
S.0.V. i< surface of leaf
Replication (R) <S5k 2 255.81™ 733.89" 82.98™ 671.70™ 1939.47™ 1781.77" 659.17™ 200.68™
Stress (S) S5 1 10121.02"™ 7129.68" 1793.28" 1312.83" 2549.45™ 4563.39" 1916.22 416.59™
Error a Jsl gl 2 757.89 28.31 23.51 41.59 150.36 193.95 69.90 122.63
Genotype (G) s T 637.87™ 361.758™ 360.35™ 593.58" 489.35" 3073.22" 1918.78" 1717.75"
SxG GSEIX A 7 593.35™ 104.49™ 38.41™ 84.28™ 105.70™ 188.41™ 68.06™ 92.33"™
Error b £33 sl 28 568.33 276.91 85.87 57.08 115.38 169.84 72.31 306.05
CV. (%) [ e 2 51.06 24.69 37.27 35.20 36.14 2431 30 40.39
* ** and ns: Significant at 5% and 1% probability levels and not significant, respectively. Slaime st 5 4030 5 dosn ) ezl s glan 3 lafme 55 4TS 5 e o
Table 1. Continued \ Jgd aalsl
MS  Silx e o Sls
)3 <l > Sles S5 > Shes O Ol Jos N Cask) lsms ool ol
@7 Gy $5 S a s N b Js 8 s o &, Sl
df. Seed yield Biological Chlorophylla  Chlorophyll b Total Relative Leaf area Harvest index
per plant yield per (chl-a) (chl-b) chlorophyllyater content index (HD)
S.0.V. Sk gl plant (RWC) (LAD
Replication (R) <S5 2 221.31™ 4685.96™ 1306669.23"™  251409.78™ 380986.83™ 789.56" 4718664.67™ 64.66™
Stress (S) Ss1 707.09° 8886.24 33563.83™ 31027.64™ 59162.47™  2459.17" 13834796.30™ 40.24"
Error a Il sl 2 30.67 423.60 15803.37 59704.21 77428.32 0.68 2343119.43 333.28
Genotype (G) <S55 7 113.46™ 4110.84™ 24313.16™ 39550.66™ 62330.33™ 70.52™ 5569350.05™ 260.18"
SxG GEFIXR A 7 50.75™ 239.80™ 23320.74™ 67036.75™ 99539.75™ 88.15™ 1439627.96™ 139.19™
Error b 3> sl 28 29.73 279.88 42013.76 63089.42 101916.34 90.11 1049277.50 96.43
CV. (%) Sk a2 2 40.39 28.81 35.64 3291 33.36 16.28 50.42 25.13

*, *#% and ns: Significant at 5% and 1% probability levels and not significant, respectively.
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Table 2. Mean comparison of agronomic and physiological traits of bean genotypes

=T Sl ol sl RSP 4l slxs 858 858 s Sles K5 s Shas el el
sl Sy s g3 S el s &g oSist s Ao &y S5 &l Gy S éfjck.w Csls
Genotype Stomata Pod umber Weight of dry ~ Seed number  Dry weight of 100-seed Seed yield Biological Leaf area Harvest index
resistance per plant pod per plant per pod plant (g) weight (g) per plant (g) yield per index (%)
(® plant (g) (LAT) (HI)
K85 15.35b 13.80c 30.30ab 28.23d 18.32def 82.67a 14.57ab 48.62cd 1923abc 46.43a
R89 38.12a 9.80c 13.35b 18.80d 5.34f 43.65b 5.33b 18.69¢ 386¢ 44 46ab
Ko64 31.67ab 30.33ab 37.44a 97.30a 35.03bc 29.46b 15.29a 72.46bc 2031abc 31.91bc
K69 27.67ab 21.86bc 26.71ab 54.60bc 31.20bcd 34.71b 11.67ab 57.91bcd 1729abc 36.03abc
Goli 553 16.58b 35.80a 42.14a 73.07ab 61.36a 40.90b 18.88a 103.50a 3535a 30.08c
Sadri ;00 26.93ab 8.99¢ 26.30ab 38.22cd 11.88ef 42.86b 10.64ab 38.18de 1490bc 43.72ab
Pak S 20.73b 22.01bc 25.00ab 71.58ab 22.56¢cde 30.11b 13.52ab 47.57cd 2060abc 45.23a
Dorsa Ly 21.75b 29.07ab 36.48a 65.01ab 41.07b 42.07b 18.08a 77.55ab 3097ab 34.66abc

.ul})l.—\.}(..h\.usjbkf‘uo)ww):bdh:ﬂcb.,»): Qpﬁ;:yw;}}f&\)b&hﬁ@

Means with common letters in each column are not significantly different at 5% level of probability.
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Table 3. Simple correlation coefficients between agronomic and physiological traits of bean genotypes

Ly slaas sl Soids b 5 ) Sliv o o3l Kowwen ol o - g

459y 0lus 459, 0lus Cnslie Pl sl b 835 pabslas oSt 0y 055 4l > Sles 5 Shes O e R™ Jés is s el
2 g 2 $1455, G0 53 eSas b Sy 4l de Gy S ES a s )8 b s, 88 K ok g
E ) &y ns 4y 655 e &£,
Number stomata Stomata Pod Weight of Seed Dry 100-seed Seed Biological Chlorophyll a Chlorophyll b Total Relative Leaf
of resistance  resistance umber dry pod number weight of weight yield per yield per (chl-a) (chl-b) chlorophyll water area
stomata per plant  per plant per pod plant plant plant .
s on the content index
upper leaf (RWC)  (LAD
Traits surface
Number of stomata on 0.528"
the underside of leaf
Stomata resistance 0.013 0.028
Pod umber per plant -0.090 0.026 -0.319
Weight of dry pod per -0.077 -0.067 -0.442™ 0.799"
plant
Seed number per pod -0.022 -0.005 -0.364" 0.862" 0.734™
Dry weight per plant -0.057 0.076 -0.410™ 0.839™ 0.726™ 0.743™
100-seed weight 0.038 -0.062 -0.283 -0.061 0.153 -0.274 -0.065
Seed yield per plant 0.114 0.112 -0.501 0.826" 0.8917 0.749™ 0.707"  0.300"
Biological yield per -0.071 0.011 04577 0.883" 0.917" 0.795™ 0.940™ 0.038 0.852"
plant
Chlorophyll a (chl-a) -0.140 0.030 0.066 -0.140 -0.121 -0.110 -0.118 0.067 -0.084 -0.129
Chlorophyll b (chl-b) -0.141 0.030 0.062 -0.155 -0.131 -0.125 -0.137 0.067 -0.093 -0.145 0.988"
Total chlorophyll -0.141 0.030 0.063 -0.150 -0.128 -0.120 -0.130 0.067 -0.090 -0.139 0.995™ 0.998"
Relative water content 0.407™ 0.297" 0.404™ -0.164 -0.47 -0.099 -0.217 -0.092 -0.147 -0.150 -0.100 -0.104 -0.103
(RWC)
Leaf area index (LAI) -0.075 -0.069 -0.403™ 0.751" 0.714™ 0.627" 0.696" 0.161 0.785™ 0.758" -0.054 -0.072 -0.065 -0.144
Harvest index (HI) -0.049 -0.213 -0.022 -0.110 0.018 -0.133 -0.354" 0.426™ 0.205 -0.196 0.070 0.063 0.066 -0.071 0.008

*and ** : Significant at 5% and 1% probability levels,

Ao y30 5 o) Jlaxl C‘,Jd.u):)b\-{bu G A g%

respectively.
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Table 4. The final regression model based on seed yield

31l o T CNVP A S
Standard model (R) (R*)

4ls 3 Shae = —#/00Y + +/VAF (dﬁ,;&u¢g O59) + /00 (afﬂc.iwf,'u) + VY (&ls s O9) + H/ATY (rl.;).s PHRRRYS))

Seed yield = -6.552 + 0.184 (Weight of dry pod per plam) + 0.001 (Leaf area index) + 0.127 (100-seed weight) + 0.133 (Seed number per pod) 0.95 091

Wl> 5 Sas yr fan Dlio Colo 4 i = 0 Jg2
Table 5. Path analysis of effective traits on the seed yield

Indirect effect  inws 2 31

s I ST L 3 4l sl &ls do O34 aﬁclwuas-u S 5 s
Gy S

} Direct effect Weight of dry Seed number 100-seed Leaf area Correlation

Traits e pod per plant per pod weight index coefficient
Weight of dry pod per plant EPENCEENERT 0.387 - 0.328641 0.051251 0.124214 0.891"
Seed number per pod Pl 3 ls sl 0.448 0.283893 - -0.092085 0.109072 0.749"
100-seed weight s 4o 0 0.336 0.059030 -0.122780 - 0.028052 0.300"
Leaf area index &y o e 0.174 0276270 0.280830 0.054170 - 0.785™

330 5 de s ) Jlex! C,JM,:J\;@,.. Gl A g
*and ** : Significant at 5% and 1% probability levels, respectively.
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Table 6. Correlation coefficient between yield and tolerance indices

N el el e els el e el
dloj s 5o 4l oS oSt Sy
o s S50
XL
Indices YP YS SSI GMP TOL MP STI
YS 0.551
SSI 0.692 -0.189
GMP 0.906" 0.851" 0.347
TOL 0.918" 0.175 0.906" 0.664
MP 0.964" 0.752" 0.486 0.985" 0.780"
STI 0.914" 0.798" 0.422 0.983" 0.700 0.975"
HAR 0.815" 0.929° 0.187 0.984" 0.520 0.938" 0.959"

*and ** : Significant at 5% and 1% probability levels, respectively.
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Table 7. Selected genotypes of bean based on drought resistance indices

Indicatiors kel Genotyps b 55

YP Jb i bss 535 ,Skee Dorsa and Goli sl

YS 5 b 535 Sles . K64 and Goli 55 K64

SSI U 4 Cgwle 2 li K69 and Sadri 4o s K69

TOL o a5ls K69 and R89 R89 ;K69

MP Gz b Lasli Dorsa and Goli sl

STI OS5 4 Jess Lesls Dorsa and Goli S 5055l

GMO G308 sodid S5l Le=li Dorsa and Goli S sl

HARM Soso s S gals o Sike yes s K64 and Goli 55 K64
S ol o=l 3 alllas 5 e GlaS 55 s
M é . . s . /. o o B T
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