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Combining Ability Test of F1 Generation by Diallel Cross in Kidney Bean. Yong-Chul Kim*. Dept.
of Plant Resources, Miryang National University, Miryang 627-706, Korea — The studies were conducted to
obtain basic informations on inheritance of some quantitative characters in kidney bean (Phaseolus vulgaris
L.). Seven parents (Felibon, Renka, Processor, Kaboom, BOy, Local variety #1 and Local variety #2) and
Fy hybrids of 21 crosses from a set of diallel cross among varieties were used to estimate combining ability
for eight agronomic characters such as days to flowering, days to maturity, stem length, pod numbers
per plant, pod length, grain numbers per plant, 100-grain weight and grain weight per plant. General
combining ability (GCA) and specific combining ability (SCA) were significantly different among all
characters, and values of GCA were greater than those of SCA in all characters except number of grains
per plant. In effect of GCA, Felibon expressed high GCA effect for days to flowering and number of
grains per plant. Local variety #1 showed high GCA effect for 100-grain weight and stem length. Local
variety #2 appeared to high GCA effect for 100-grain weight and grain weight per plant. Processor
expressed high GCA effect for days to maturity and grain weight per plant. Kaboom showed high
GCA effect days to flowering and days to maturity. BOy appeared high GCA effect for all characters
except for days to flowering, days to maturity and stem length. In the SCA effect, crosses of Felibonx
Renka and Local variety #2xProcessor exhibited in high negative effect for days to flowering. Thus,
these crosses were evaluated to useful for breeding early maturing variety. Crosses of breeding high
yield variety were considered of FelibonxLocal variety #1, FelibonxRenka and Local variety #2xBOx.
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Table 1. Analysis of variance for general combining ability (GCA) and specific combining ability (SCA)

Source of variance GCA SCA GCA/SCA Error
Characters
d. f. 6 21 54

Days to flowering 13.68" 262" 5.22 048
Days to maturity 14.90" 293" 5.00 0.64
Stem length 896" 407" 2.20 1.04
Number of pods per plant 176" 1.60" 1.10 0.21
Pod length 255" 026" 9.80 0.06
Number of grains per plant 20.25" 38.58" 0.07 421
100-grain weight 68.58" 25.74" 2.66 0.25
Grain weight per plant 80.79" 4536" 1.78 13.92

*p<.05 *p<.0L

Table 2. Estimates of mean and GCA effects for eight characters from analyses of 7x7 diallel crosses in kidney bean

Characters™ DF DM SL PN PL GN 100GW GWP
Mean effect 46.81 80.49 16.16 5.58 9.35 16.18 39.61 97.80
GCA effect A’ 0.08 -0.46 -1.72 -0.02 -0.45 1.30 -9.82 -38.72
B -0.91 -0.93 0.96 -0.48 -0.52 -1.16 4.22 -5.64

C -1.45 -1.34 0.89 -0.06 0.28 -0.22 5.66 11.63

D -0.88 -0.78 -0.90 -0.43 -0.55 -0.89 -0.10 -18.43

E 0.96 1.50 0.20 0.31 0.47 0.26 -7.45 8.65

F 212 2.31 -0.11 -0.10 -0.01 -1.80 0.20 -13.83

G 0.09 0.14 0.67 0.80 0.79 2.51 7.30 26.34

*A: Felibon, B: Local variety #1, C: Local variety #2, D: Renka, E: Processor, F: Kaboom, G: BO22
**DF: Days to flowering, DM: Days to maturity, SL: Stem length, PN: Number of pods per plant, PL: Pod length, GN: Number
of grains per plant, 100GW: 100-grain weight, GWP: Grain weight per plant.
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Table 3. Estimates of SCA effects of parents for eight characters from analyses of 7x7 diallel crosses in kidney bean

Characters” DF DM SL PN PL GN 100GW GWP
SCA effect A -0.51 0.28 2.20 -0.11 047 247 -0.01 4,98
B 071 0.29 2.14 0.61 0.27 4.40 041 36.49

C 0.20 2.39 134 071 010 1.06 327 -7.26

D 1.76 -0.28 214 0.67 033 6.18 0.05 47.01

E 231 -0.77 0.11 1.73 037 10.73 4.84 4211

F 112 018 153 0.71 0.14 1.74 3.55 413

G 125 010 2.05 116 0.11 9.28 0.03 68.98

Note : Parents and characters are shown as in Table 2.

Table 4. Estimates of SCA effects of Fi eight characters from analyses of 7x7 diallel crosses in kidney bean

Characters” DF DM SL PN PL GN 100GW GWP
AxB -0.05 -0.61 1.21 1.20 0.19 5.38 219 29.90
AxC -0.37 -0.12 322 0.88 0.03 241 -3.61 -6.24
AxD -1.08 -2,07 -1.73 0.28 021 332 -0.58 20.76
AxE 2.93 2.59 -1.96 -3.16 0.31 -7.29 -2.65 -57.65
AxF -0.23 0.04 1.64 015 0.32 1.42 0.89 8.63
AxG -0.18 -0.33 203 015 0.51 -0.30 817 -5.35
BxC 0.10 041 -0.64 -0.16 -0.31 0.26 20.30 13.28
BxD 1.97 149 -2,30 -1.86 -043 -6.53 236 -45.39
BxE -1.36 -0.21 -0.06 093 0.26 -0.78 -4.21 11.26
BxF 049 -0.37 0.40 017 -0.34 -0.54 3.98 -9.92
BxG 012 -1.30 -2.89 -2.21 0.10 -6.59 -1.16 -72.10
CxD 1.65 117 -1.78 -1.13 0.31 -141 121 -18.26
CxE -1.36 -1.57 057 -0.58 0.19 0.71 531 5.72
CxF 0.49 3.81 -243 0.21 -0.10 -5.34 0.57 10.80
CxG -0.11 0.51 -047 -0.64 0.09 2.88 1.02 9.26
DxE -0.69 025 294 -0.19 0.08 -0.27 8.89 -6.54
DxF -0.01 -3.31 -1.23 1.15 0.65 6.10 -5.74 -1.80
DxG 1.70 245 -0.17 041 -1.47 -13.56 -6.24 -42.77
ExF 392 111 0.29 -0.33 -0.88 -8.18 -10.98 -4.74
ExG -0.27 -0.14 -0.85 -0.14 -0.07 403 -6.03 -32.25
FxG 0.06 -0.93 -1.73 0.09 0.64 3.06 418 5.29

Note : Parents and characters are shown as in Table 2.
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