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Genetic Analysis of Drought Tolerance in White Bean
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Table 1. ANOVA for different traits of white bean in normal irrigation and water stress conditions

s S5 4520

) MS Sl oSk
slyT G gy O sl T N e s als sldes alsde O s 4l 3 Shes
L. df Pods/plant Seeds/plant Seeds/pod 100 Seed weight Seed yield

S.0.V. el < N S N S N S N S N S
Replication IS 2 11.41 121.90 45356 112372  0.11 0.30 2.47 22.46 117.66  173.04
Treatment J.s 14 881267  1117.297  13120.027 1930320 .. 0.25 0397 2921 1559 1385897 707.79"
Error L 28 58.28 380.50 576.14 334458  0.12 0.09 21.51 8.24 104.83  321.09
S:Stress condition oA Ll 5 S
N:Non stress condition U5 0gb kot N

*and **: Significant at 5% and 1% of probability levels, respectively. 5SS 5 oy iy il o 3 413w i R
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Table 2. Means of different traits of white bean parents and hybrids in normal irrigation and water stress conditions

Lo SN 5 ol & g 4> e sl & gy ails slaws e 55 &ils sldas alsdes O &gy als :J,gh.p
Parents and Pods/plant Seeds/plant Seeds/pod 100 Seed weight (g) Seed yield per plant (g)
Crosses
N S N S N S N S N S
1 37.34de  31.28c  139.63de 89.85cd 3.7ab  3.14bcde  29.82abc 25.11bc  41.79de  25.14bcd
2 28.09f 27.12c  120.29de 93.37cd 4.23a  3.54abc 35.2ab 29.32ab  39.64de  27.34bcd
3 15.28¢ 10.82c 62.61f 37.25d 3.95a  3.1lcdef 24.69c 22.79¢c 16.49f 8.64d
4 30.37ef  39.13c  118.07de 134.91bcd 3.91a  3.45abcde 26.81bc  24.42bc  30.82ef  32.90bcd
5 33.63def 23.93c  109.04e 64.01cd 3.23b  2.53f 32.03abc 28.1abc  36.54de  19.07cd
1x2 29.37f 31.77c 129.7de 124.62bcd 4.26a  3.89 31.82abc 28.22ab  42.85de  35.80bcd
1x3 39.42d 45.41bc  164.1d 147.49abcd 4.20a  3.26bcde  33.03abc 28.22ab  55.61cd  42.53abcd
1x4 32.53def 29.56c  139.1de 94.21cd 4.30a <~ 3:.32abcde 30.86abc 24.31bc  42.60de  23.20bcd
1x5 58.67c 47.19bc  218.3c 163.81abc 3.76ab 2.86ef 31.7labc 25.42bc  64.97bc  33.33bcd
2%3 34.4def 37.91c 140.53de  131.20bcd 4.09a . 3.48abcd  32.40abc  30.82a 45.85de  40.23abcd
2x4 30.41ef  27.44c  125.77de  101.09cd 4.32a  373ab 32.21abc  27.83abc  44.56de  28.11bcd
2x5 68.81b 31.11c  264.11b 87.22cd 3.86ab  2.99cdef 32.48abc  28.63ab  87.87a 24.27bcd
3x4 34.67def 76.33ab  143.3de 217.67ab 4.15a  2.93def 31.80abc 24.91bc  44.86de 57.96ab
3x5 55.33c 47.00bc  29.33c 160.50abc 4.11a  3.36abcde.. 38.06a 29.34ab  79.32ab  47.60abc
4x5 83.51a 84.88a  312.19a  246.82a 3.78ab  2.90def 29.81labc 26.19abc  93.73a 69.55a
S:Stress condition 5kl s S

N:Non stress condition

Means with different letters in each column are significantly different

at the 5% probability level.

o5 O3k Jal 5N

Wl 0 Jlat el 3 3 e gl Kol O gt a3 i b Do

1-5: Parents; 1: Daneshkadeh; 2: KS41105; 3: KS41235; 4: Deghan; 5: KS41107.
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Table 3. Estimate of general combining ability (GCA) and specific combining ability (SCA) of different traits of white bean

MS ol oSl

3‘ PR & g 55 CoOe sl & gy ails sldws e 5 &ils sluss &lasds 059 &gy als ;Jﬂg«

> eslsT Pods/plant Seeds/plant Seeds/pod 100 Seed weight (g)  Seed yiel(d)per plant

3 sl g

o) S.0.V. St ple . N S N S N S N S N S

3 GCA s Sy oS 4 330.66° 235617 387645" 1766.09 0.19° 0.29™ - 1055  411.79"  144.03

3 SCA  sesersadoS; 10 278997 383647 4572.097 | 3635.06° 0.04 0.06 - 3.06 482.04"  356.25

4 Error L= 28 19.43 46.04 192.05 111486 0.04 0.03 - 2.74 34.94 23.61

& GCAJSCA - 1.18 0.61 0.85 048 475 4.67 - 3.45 0.85 0.40

3

S S:Stress condition i k2 S
3

< N:Non stress condition A5 0 i 2 N

*and **: Significant at 5% and 1% of probability levels, respectively. 55 8 5 oy ey e e 53 1y me 5 4 T 5F
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Table4. Estimate of the GCA effect of the parents in the diallel crosses of white bean

G g 5> Coe e & 5 4l 3ldas M s &ils sl &lsds O3 6l 3 Shes
2l ol Pods/plant Seeds/plant Seeds/pod 100 Seed weight Seed yield
No Parents N S N S N S N S N S
1 Daneshkadeh 2817 232 514" 683 0002 003 - -0.63  -248 -2.38
2 KS41105 -0.89  -7.46 -9.39°  -18.11 0.140 025 - 1.75 -0.49  -4.05
3 KS41235 -7.20 -0.97 2842 375 0.070 -0.02 - -0.43 6917  3.82
4 Dehghan -0.42 8.09" -1.42° . 2457 0.060 0.05 - -1.38 -2.80°  5.90
5 KS41107 11.32" 2.65 39.37".. 4.11 -0.280 -0.32 - 0.69 13.14" -3.29°
(Gi) Sl oM 2,39 2.97 4.24 6.58 051 048 - 1.47 277 251
S:Stress condition o5 Lyl S

N:Non stress condition

*: Significant at 5% of probability level.
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Table 5..Estimates of the SCA effect in the diallel crosses of white bean

la AW $ gy O sldas &G g5 als slaws eMe s dils sliws $lsde O 4ls zjgl.q.c
Crosses Pods/plant Seeds/plant Seeds/pod 100 Seed weight Seed yield
N S N S N S N S N S
1x2 771 2.43 -16.84" 23.28" 0.090 0.380 - 0.12 -489° 859
1x3 8.64 9.57 31.58" 31.80° 0.130 0.020 - 2.29 13.84"  7.46°
1x4 -5.03°  -15.33°  -1542° -4980° 0.250  0.005 - -0.52 -3.28 -13.95
1x5 -0.25 7.74" 23.03" 40.26° 0.050 -0.090 - -0.68 3.15 5.37
2x3 1.70 7.22" 12.27° 26.79° =0.120  0.010 - 2.52" 2.54 6.82"
2x4 -9.07" -12.31° 24.49°  -31.64° 0.120+.0.190 - 0.48 286  -7.37
2x5 17.66" -3.20 73.06 25.05..  0.007 + -0.180 - -0.79 2451 -11.66
3x4 1.48 29.75 7.09° 70.58" 0.030 -0.330 - -0.26 340 3756
3x5 10.41" 6.19° 52.31° 33.87° 0320 0470 - 2.10° 21.93° 1343
4x5 31.81" 30.26° 113.16" 91.87° 0.007 +-0.070 - -0.09 32.22° 883
(Si) Slou ol 342 4.24 6.06 941 0510 0.690 - 2.09 3.96 3.59
S:Stress condition oA )8 S

N:Non stress condition
*. Significant at 5% of probability level.
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Table 6. Estimates of genetic parameters in non stress condition for white bean with Hayman method

e bl el bl Sl s e Sk Sy e e Sl iy
Dominance Additive Degree of KD/KR Broad sense Narrow sense
' variance (H) variance dominance heritability heritability

Character e (D)
Pods/plant Sy NSl 1079.67 66.44 4.03 1.19 0.95 0.42
Seeds/plant Sy 34l sl 16527.40° 634.59 5.10 1.34 0.96 0.38
Seeds/pod SO 53 4ils slas 0.03 0.09 0.57 0.99 0.58 0.47
Seed yield sSls 1610.42° 67.56 4.88 1.17 0.93 0.36

*: Significant at 5% of probability level.
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Table 7. Estimates of genetic parameters in water stress condition for white bean with Hayman method

= s =P Al el o FE Sk Ly g e G pd Sl
Dominance Additive Degree of KD/KR Broad sense Narrow sense
. variance (H) variance dominance heritability heritability

Character = (D)
Pods/plant Sy > OMesls 1357.11° 65.26 4.56 1.54 0.89 0.25
Seeds/plant Gy s alssle 10620.98 259.36 6.39 1.68 0.72 0.15
Seeds/pod 3 3 4l slss 0.16" 0.12" 1.17 0.72 0.77 0.53
100 Seed weight HENWSY 4.57 417 1.05 1.16 0.52 0.42
Seed yield sSkes 1351.03 56.92 4.87 2.25 0.92 0.23

*: Significant at 5% of probability level. o530 Jlezsl mla 3 5ls gme
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