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Genetic Diversity and Correlation Between Different Traits of Common
Bean (Phaseolus vulgaris L.) Genotypes in Normal and Limit Irrigation
Conditions
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Table 1. Mean, standard deviation, min, max and phenotypical variance percentage
(PVP) of bean characters in normal irrigation condition

ol Syl Ol sl Jolas S s o 55 Sk
Traits e Mean Std Deviation Min Max PVP
DF AUE L0 6 5, 52.42 9.85 26.0 83.0 18.80
DM S Ay B 55, 105.41 10.05 84.0 115.0 9.53
LP s Ol 5y 0)93 Jsb 53.00 13.20 13.0 89.0 2491
NSp O SPSRVEIREY 5.38 0.95 1.7 8.1 17.58
SW als Ve O 27.62 7.63 12.0 52.0 27.61
TY JSs e 375465 1598.98 140.0  10730.0 42.59

DF: Days to 50% Flowering; DM: Day to Maturity; LP:

seeds per pod; SW: 100 Seed Weight; TY: Total Yield.
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Table 2. Mean, standard deviation, min, max and phenotypical variance percentage
(PVP) of bean characters in limit irrigation condition

oSbee 3,1kl o ol Sl Sl (555 Ol ek 2
Traits <ie Mean Std Deviation Min Max PVP
DF PS8 G 5, 51.98 10.32 28.0 78.0 19.86
DM Sy 655, 98.83 11.42 84.0 215.0 11.55
LP s O 0)93 Jsb 46.85 12.01 9.0 161.0 25.64
NSp R 4.98 1.21 0.3 9.1 24.38
SW THER RSP 20.54 6.52 7.0 47.0 31.73
TY JSs e 2161.57 1154.06 50.0 6090.0 53.39

DF: Days to 50% Flowering; DM: Day to Maturity; LP:

seeds per pod; SW: 100 Seed Weight; TY: Total Yield.
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Table 3. Correlation coefficients between different traits of 648 common bean
genotypes under normal irrigation condition

Traits e 1 2 3 4 5
1. DF ST 5,

2.DM St 01217

3.LP Gy 0k 5oy dsb 206557 0.6717

4.NSp O 3 Ldsl 0,052 -0.049™  -0.077™

5.SW @isVer 03y -0.1327 01157 0.186  -0.1017

6. TY JSo e 0.118™  -0.042™  -0.1207 -0225"  -0.158"

Aoys ) g s 3 O Jleasd cla.uﬁ S sme Gld gms 8 5 5 4 i g IS
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.

DF: Days to 50% Flowering; DM: Day to Maturity; LP: Length Period of seed filling; NSp: Number of
seeds per pod; SW: 100 Seed Weight; TY: Total Yield.

Golel Ll 55 Jsene sloy R PR 7 NSTRUFIL=DRCH VIRV CUR S V-2 ) PR
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Table 4. Correlation coefficients between different traits of 648 common bean
genotypes under limit irrigation condition

Traits las 1 2 3 4 5
1. DF AUE06 5,

2.DM SA-565 03937

3.LP Bls0ds 5oy dsb 204867 0.6137

4.NSp SNe s dslw 0.053™ 0.028™  -0.019™

5.SW @isVer 03y 01427 -0.029 0.094™  -0.155"

6. TY JSs e 20.056™  -0.020"  0.0297 02657 -0.070

Ao ) Jlas| Ch’“)’ Dl gme 5,13 Sae b S 5 4wk 9 IS
ns and **: Not significant and significant at 1% probability level, respectively.

DF: Days to 50% Flowering; DM: Day to Maturity; LP: Length Period of seed filling; NSp: Number of
seeds per pod; SW: 100 Seed Weight; TY: Total Yield.
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Table 5. Factor analysis using Varimax rotation for common bean genotypes under
normal irrigation condition

S ke il Jol Jole £33 Jole g Jolo
Traits <lie Communality First Second Third
DF AHETD6 5s, 0.988 0.052 0.989 0.085
DM Sy 655, 0.993 0.992 0.076  -0.054
LP G130 0555 sk 0.988 0.716 -0.681 -0.105
NSp S 3 by 3l 0.544 -0.012 -0.082 0.733
SW Sls\er 035 0.279 0.162 -0.164  -0475
TY J5 o Shes 0.562 0.037 0.088 0.744
Eigenvalues o5 ol - 2.019 1.226 1.108
Cumulative of variance (%) TS e a2y - 33.653 54.091 72.556

DF: Days to 50% Flowering; DM: Day to Maturity; LP: Length Period of seed filling; NSp: Number of
seeds per pod; SW: 100 Seed Weight; TY: Total Yield.

ST Bl 53 Jyens Sl Slacs 55 6l Sl s 0so L Jale & 42 = gl
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Table 6. Factor analysis using Varimax rotation for common bean genotypes under limit
irrigation condition

&S i bl Jsl Jale £33 Jolo o Jole
Traits s Communality First Second Third
DF PUE L0 b s, 0.938 0.047 0.967 -0.029
DM S s 655, 0.993 0.937 0.338 -0.009
LP s O 0p93 Jsb 0.982 0.850 -0.510 0.016
NSp O SPSRVEIRE 0.600 0.017 0.079 0.771
SW als Ve O3 0.303 0.029 -0.359 -0.416
TY 5o Shes 0.548 0.001 -0.127 0.729
Eigenvalues opy p3le - 1.642 1.459 1.264
Cumulative of variance (%) e e o) - 27.360 51.673 72.745

DF: Days to 50% Flowering; DM: Day to Maturity; LP: Length Period of seed filling; NSp: Number of
seeds per pod; SW: 100 Seed Weight; TY: Total Yield.
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Table 7. Cluster analysis of common bean genotypes under normal irrigation condition

Mean and Std Deviation e sl sl 5 5:S5ke

B sl S £33 NS pre AN el S S EFRY (a2 (e S oS
Trait e First C. Second C. Third C. Fourth C. Fifth C. Sixth C. Seventh C. Eighth C. Total mean
N.G 55 ol 18 140 149 121 2 47 60 111 643
DF AU S, 59.11+9.18 50.92 +9.28 53.11+9.71 52.45+9.43 62.00 = 8.48 52.00 +10.25 53.98 +9.56 51.41+10.81 52.42+9.85
DM B Sy 655, 103114938 105.36 = 10.42 105.84+9.96  104.39 +10.53 115.00 = 0.00 108.13 £ 9.03 10520+ 10.10  105.18 +9.608 105.41 +10.5
LP @ls Ol 5 0593 Jsb 44.00 +7.12 54.44+13.25 5272+ 12.43 51.94+13.27 53.00 + 8.48 56.13 +13.95 51.22+13.41 53.77 +13.87 53.00 + 13.20
NSp e 3 Hdu sl 6.23+1.10 5.17+0.92 541+0.95 5.52+0.820 6.65+1.48 5.04 £ 1.04 5.64 +0.86 5.31£0.92 5.38 £0.946
SW QlsVer Oj 24.83 +7.45 28.12+7.97 27.81+755 26.96 + 6.83 26.00 +2.83 26.79 + 6.89 24.17+6.37 30.14 +8.26 27.62+7.62
TY IS > Se 7490.56+445.66  3053.574279.57  4074.16£296.85  5020.83£272.20  10095.0+898.02  1019.38+404.50 6018.67+357.53  2044.05+278.47  3754.65+1598.97

N.G:lNunll(lijer of Genotypes; DF: Days to 50% Flowering; DM: Day to Maturity; LP: Length Period of seed filling; NSp: Number of seeds per pod; SW: 100 Seed Weight; TY:
Total Yield.
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Table 8. Cluster analysis of common bean genotypes under limit irrigation condition

Mean and Std Deviation Lae sl sl 5 xSk

B sl S £33 S p NS eoler 23S iy S EFRY (ha S N oS
Trait e First C. Second C. Third C. Fourth C. Fifth C. Sixth C. Seventh C. Eighth C. Total mean
N.G g5 ol 6 130 24 108 111 145 55 69 648
DF AU b 55, 53.00£9.20 5124+9.92 52.46 = 8.05 5270+ 11.73 50.83 £ 8.28 5228+ 10.70 51.55+7.54 53.55+1329  o198+1032
DM B Sa, 655, 101.67£12.59 97.08 + 8.99 97.96 + 8.98 98.76 £ 9.77 97.86 + 8.48 99.16 +9.74 100.76 £23.59  101.58 +10.89 98.83 + 11.41
LP als O pey3dsb 48.67+13.76 45.85+10.06 45.50 +8.05 46.06 + 12.65 47.03 +£9.59 46.88 +9.73 49.22 +23.36 48.03 +10.54 46.85 +12.02
NSp e 3 Hdu sl 5.10+0.92 5.08+1.15 5.40+1.02 470+ 1.21 528+ 1.12 4.87+1.23 5.60 £0.95 433129 498 +1.21
SW QlsVer Oj 20.67+5.16 19.79 +5.18 21.21+7.38 2033+ 6.71 2026 +7.27 21.52+6.33 18.96 + 5.48 21.62 + 6.89 20.54 +6.51
TY JS > Sl 5806.67+209.25  2329.08+187.33  4774.17+290.50  1104.994150.04  3036.39+215.02  1652.62+174.79  3905.094227.06  546.51£206.70  2161.57+1154.05

N.G: Number of Genotypes; DF: Days to 50% Flowering; DM: Day to Maturity; LP: Length Period of seed filling; NSp: Number of seeds per pod; SW: 100 Seed Weight; TY:

Total Yield.
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Table 9. Groups analysis of variance based on studied traits under normal irrigation
condition

P35 o Ll

P35 8355 il

. Between group Within group
Trait s variance variance
df. @35 4 s 7.000 640.000
DF A0 6 s, 234.984" 95.670
DM JolS (S 6 55, 112.668" 100.850
LP s Od 5 0590 Jsb 373.335" 172.087
NSp O 5y sl 5.069" 0.851
SW Ve 05 241277 56.169
TY JS s Shes 22777 0.940

NWCPTR RPRWRY J\.&.::-\c]a.u)_\)l:@mc)h@u}:.‘o%,:]jA{ZiHe_’a}e as
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Table 10. Mahalanobis distance between clusters under normal irrigation condition

Cluster 1 2 3 4 5 6 7 8
1

2 4437.00

3 3416.41  1020.59

4 2469.74  1967.26 946.67

5 2604.48  7041.44  6020.85 5074.18

6 6471.19  2034.19 3054.78 400145 9075.62

7 147191  2965.10  1944.51 997.83 4076.35  4999.28

8 5446.51  1009.52  2030.10 2976.78  8050.96  1024.68 3974.61 -

0353 53 43,8 5,5 G355 5 Csls
33488 5 Gla 55 s ey S
cals Sliw ol 5l Oglize glaey 5
o Sog S p il o L g iy
TG N PGV PRI IS e
S5 65 6l ilres S g (e p sk
s e Sy s p 2550 Slio
Y gtz dd plasil 4 b eSS iyl

WUV, S N PP ) SN B S
My 1 /oYY L (Wilks' Lambda)
& dia 510 /+YY L (Pillai's  Trace)
¥l s YF/AY L (Hotelling's  Trace)
Y¥f/¥v L (Roy's Largest Root) s, ais
Cmwd 515 e dep s ) ez CL»/)J
a0l g oo 2bB b 4 5 ol 4T
e o 3ade LT il a3 a8 28 8

3525 ol e D] Lzbu:il:.a slayls
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Table 11. Groups analysis of variance based on different traits under limit irrigation
condition

P35 o bl

PS5 03553 peills

Trait olee Between group Within group
variance variance
Df. 33T 4o 7.00 640.00
DF A S, 68.59™ 107.02
DM Bl (Sa, b 5, 287.06" 129.74
LP > Ol 095 Jsb 29581 144.94
NSp O 3, sl 10.91° 1.37
SW G5\ e 055 164.96" 42.22
TY JS s S 1.19° 0.37

ISP I PN Y R TR

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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Table 12. Mahalanobis distance between clusters under limit irrigation condition

Cluster 1 2 3 4 5 6 7 8

1

2 3477.59

3 1032.51  2445.09

4 4701.67  1224.08 3669.17

5 2770.28 707.31 1737.78  1931.39

6 4154.04 676.46  3121.54 547.63 1383.76

7 1901.57  1576.02 869.09  2800.10 868.71  2252.47

8 5260.16  1782.57 4227.66 558.49 2489.88  1106.11  3358.58 -
L (6305l 0aKiils 05 STk 0 5o SIS S5l ol

Olidss ake b iman s SSR KL
);gfi..}"\_{au u:ni: U‘J‘GJ o‘.iﬁ.&‘b C)b}o-
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