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Combining Ability and Heterosis of Yardlong Bean
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Abstract

This research was conducted to determine heterosis and combining ability of yardlong bean
cultivars. Three parental lines (L1, L2 and L3) were crossed with two commercial cultivars, which were
used as testers (T1 and T2). The 5 parents and their 6 F1 hybrids were arranged in a randomized
complete block design with 3 replications. Genetical analysis was conducted based on line x tester
analysis. GCA effects for lines and cultivars were significant. L2 line had positively significant GCA and
produced the highest pod length of 63.58 cm and yield of 1.41 t/rai. Therefore, L2 had highly potential
to produce hybrid for further selection. SCA effects of the hybrids were not significant for all
characters. The hybrid L2 x T2 gave the highest pod length, number of seeds per pod, pods per plant
and yield. L2 x T2 also had positive significance of mid-parent heterosis and a tendency for better-
parent heterosis. Therefore, considering for the breeding program, L2 and L2 x T2 F1 hybrid were
suitable populations and had potential for further cultivar development.
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Table 1 Analysis of variance for pod length, pod width and number of seeds per pod of yardlong
bean lines and crosses.

Mean square

Sources of variation df Pod length (cm)  Pod width (mm)  Number of seeds
per pod
Replications 2 62.10% 0.02 9.05
Genotypes 10 116.38%* 0.01 17.01%*
Parents 4 140.32** 0.01 14.89**
Lines 2 40.00 0.02* 4.07
Testers 1 39.53 0.00 6.62
Lines VS Testers 1 441.78** 0.00 44.80%*
Crosses VS Parents 1 118.01%** 0.01 7.21
Crosses 5 96.90** 0.00 20.67**
Lines (in crosses) 2 216.29** 0.00 44.94**
Testers (in crosses) 1 34.17 0.00 9.25
Lines x Testers (in crosses) 2 8.88 0.00 2.11
Error 20 14.32 0.01 2.66

*and ** significantly different at P < 0.05 and 0.01, respectively.

Table 2 Analysis of variance for pod weight, pods per plant and yield of yardlong bean lines and

crosses.
e Mean square
Sources of variation df X - -
Pod weight () Pods per plant Yield (t/rai)
Replications 2 34.03* 2.61 0.15
Genotypes 10 8.22 13.97** 0.50**
Parents 4 10.10 26.89** 0.89**
Lines 2 18.78 7.00% 0.20
Testers 1 0.00 0.00 0.00
Lines VS Testers 1 2.84 93.57** 3.17%
Crosses VS Parents 1 0.01 27.02** 1.09**
Crosses 5 8.37 1.03 0.07
Lines (in crosses) 2 8.17 0.61 0.13
Testers (in crosses) 1 12.50 0.74 0.04
Linesx Testers (in crosses) 2 6.50 1.59 0.02
Error 20 6.20 1.76 0.07

*and ** significantly different at P < 0.05 and 0.01, respectively.

ﬁlliiﬂ‘hl‘”ﬂ’]ﬁi’]ll(ﬂ’l‘wﬂﬂ mmamiﬂivmum GCA ‘U’eJx‘l‘W’eJLLlI‘VN 5 Wuﬁ WU GCA :uuammu’lu
FnwnrAl1ue1INn Lavduruudnnain LllE]W‘\]Wim”lf\ﬂﬂﬂWLQaEJ‘UENaﬂ‘Um wagm1 GCA “U@ﬁaWEJ‘W‘Nﬁ
lusnweue VIﬁ”IﬂiUl@LLﬂ ANYINN LATNANES W‘U’JWE"HEJ‘W‘US L2 NuEJﬁ’]ﬂZUEL‘UVI’N‘U’Jﬂ I@EJ&JQ’]LQ@EJ‘UENF’YJ’]@J
EJ’]’JE]ﬂ?NﬁﬂﬂB 63.58 LYUALLAT LAY mawamaqaﬂ 1.41 du/ls Iwmvmmawuﬁ L3 da1 GCA wuuamﬂmiuwm
au IﬂEJJJﬂ']Lﬂaﬂﬂﬁﬂuﬁlﬂﬁﬂﬂiaﬂaﬂu’]ﬂ@ 57.53 L9UALUAT LLG]IMN@N@@UE]EJVIﬁWﬂ@ 0.91 su/ls (Table 3 and 4)
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Table 3 GCA effects and mean performance for pod length, pod width and number of seeds per
pod of yardlong bean lines and testers.

Parents Pod length (cm)  Pod width (mm)  Number of seeds per pod

Lines: (g) L1 -093  (57.02) (0.62) -1.17* (18.93)
L2 6.41** (63.58) (0.79) 3.13**  (20.53)
L3 -5.49** (57.53) (0.67) -1.96**  (18.27)

SE (gca for line) 1.48 0.52

SE (bet. gca of lines) 2.09 0.73

Testers: (g) T -138  (50.87) (0.67) -0.72 (16.77)
T2 1.38 (45.73) (0.66) 0.72 (14.67)

SE (gca for tester) 1.20 0.42

SE (bet. gca of tester) 1.70 0.60

LSDy0s 6.45 0.13 278

CV (%) 6.64 11.46 8.90

*and ** significantly different at P < 0.05 and 0.01, respectively.

! Values in parenthesis are means.

Table 4 GCA effects and mean performance for pod weight, pods per plant and yield of yardlong
bean lines and testers.

Parents Pod weight (g) Pods per plant Yield (t/rai)

Lines: (g) L1 (24.00)" 020 (7.96) 0.00  (1.26)
L2 (28.33) 0.17 (7.92) 0.15 (1.41)
L3 (28.33) -0.37 (5.29) -0.14 (0.91)

SE (gca for line) 0.60 0.13

SE (bet. gca of lines) 0.85 0.19

Testers: (g) T1 (26.00) -0.20 (1.96) -0.04  (0.22)
T2 (26.00) 0.20 (1.96) 0.04 (0.28)

SE (gca for tester) 0.49 0.11

SE (bet. gca of tester) 0.70 0.15

LSDo0s 4.24 2.26 0.47

CV (%) 9.39 22.10 26.54

! Values in parenthesis are means.

AUTIOULNITIINAUN LAY mmﬁmumaqanmau NNANITUTELUAT SCA YDIgNNANTENINGAY
wuﬁnuwuﬁmaau U1 SCA UBINNaL 6 6 lumuamﬂm Iumuﬁuaqmmmmmmaﬂmam TuanwagaAIy
EJ’]’JE]ﬂ NUGANEN L2 x T2 mmmawmmmmaﬂﬂawam (65.17 LBUALUAT) LAy mmmmmmaqaﬂwam
muamLaaasuaqwaumuuamﬂm’tumw’m (19.23 Lﬂawuum) 5aqaamﬂaaﬂwam L2 x T1 fldLades 65.15
LEURLUAS LLavummmmumaaaﬂma:umuammaaﬁuaqwameuamﬂmiumamﬂ (13.85 1asidud) (Table 5)
uuNdanaiin NUIQANEN L2 x T2 mmLaaamaﬂmmumammaﬂﬂawam (22.57 \uén) uay mmmmmmaﬂ
aﬂwaumuamLaaaéuaqwaLLmuuamﬂqumw’m (28.22 Lﬂaﬁmjum) 3adaqmﬂaanwau L2 x T1 fldady
21.23 \Wan LLav:ummmLmuﬁuaqaﬂwaumuamLaaasuaq‘wameuamﬂmslumﬂmﬂ (13 85 1Wosidus) (Table
6) IuIUANAAY NUGNHE L2 x T2 mmmasﬁummmuﬂﬂmamuawam (7.76 #ln) LLauummmmumm
aﬂmaumuamLaawaawaLLumuaammiummﬂ (57.21 wWoasidud) mqaqmﬂaanmau L1 x T1 fldads
7.29 dn LLauummmmmaqanwaumuamLaaamaawaLLmuamﬂmiumamﬂ (47.09 Wosidus) way NANE #
NUIIQAREN L2 x T2 m%aaawawammaliawaﬂ (1.43 ¢u/ls) LLaummmmmummaﬂmammuammawmwa
meuamﬂmiumamn (69.63 LWasidus) saaaqmﬂaaﬂwau L2 x T1 fldedy 1.22 du/ls wazdinufiey
maqaﬂwammuamLaamaqwaLquaamm‘Lumqmﬂ (50 10 Wesidus) (Table 7)
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Table 5 Mean, specific combining ability (SCA), mid-parent heterosis and better-parent heterosis for
pod length and pod width of the line x tester crosses.

Pod length (cm)

Pod width (mm)

Mid- Better- Mid- Better-
F1 hybrids Mean  SCA parent‘ parent‘ Mean  SCA parent‘ parent.
heterosis  heterosis heterosis  heterosis
(%) (%) (%) (%)
L1xT1 5548 -0.96 2.86 -2.69 0.68 0.01 4.37 0.50
L1xT2 60.15 0.96 17.08** 5.50 0.65 -0.01 1.82 -1.01
L2xT1 65.15 1.37 13.85%** 2.46 0.61 -0.01 -16.36* -22.69%*
L2xT2 65.17 -1.37 19.23** 2.49 0.62 0.01 -14.22 -21.43%
[3xT1 5147 -0.41 -5.04 -10.54 0.65 -0.01 -3.72 -3.96
L3xT2 55.05 0.41 6.62 -4.32 0.66 0.01 -1.25 -1.99
LSDg 05 6.45 0.13
CV (%) 6.64 11.46
SE (sca effects) 2.09
SE (bet. sca effects) 2.95

*and ** significantly different at P < 0.05 and 0.01, respectively.

Table 6 Mean, specific combining ability (SCA), mid-parent heterosis and better-parent heterosis for

number of seeds per pod and pod weight of the line x tester crosses.

Number of seeds per pod

Pod weight (g)

Mid- Better- Mid- Better-
F, hybrids Mean  SCA parent' parent. Mean  SCA parent' parentv
heterosis  heterosis heterosis  heterosis
(%) (%) (%) (%)
L1xT1 16.27  -0.62 -8.87 -14.08 27.67  0.83 10.67 6.41
L1xT2 18.93  0.62 12.70 -0.00 27.67 -0.83 10.67 6.41
L2xT1 21.23 0.05 13.85% 3.41 26.00 0.33 -4.29 -8.24
L2 xT2 2257 -0.05 28.22%* 9.90 27.00 -0.33 -0.61 -4.71
L3xT1 16.67  0.57 -4.85 -8.76 2333  -1.17  -14.11% -17.65%
L3xT2 16.97 -0.57 3.04 -7.12 2733 117 0.61 3.53
LSDy o5 2.78 4.24
CV (%) 8.90 9.39
SE (sca effects) 0.73
SE (bet. sca effects) 1.04

* and ** significantly different at P < 0.05 and 0.01, respectively.
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Table 7 Mean, specific combining ability (SCA), mid-parent heterosis and better-parent heterosis for
pods per plant and yield of the line x tester crosses.

Pods per plant Yield (t/rai)

Mid- Better- Mid- Better-

F1 hybrids Mean  SCA parent‘ parent‘ Mean  SCA parent‘ parent.
heterosis  heterosis heterosis  heterosis

(%) (%) (%) (%)
L1xT1 7.29 0.47 47.09* -8.38 1.18 0.05 59.10* -6.35
L1xT2 6.77 -0.47 36.42 -14.99 1.18  -0.05 52.48* -6.61
L2xT1 6.25 -0.55 26.60 -21.05 1.22  -0.06 50.10* -13.03
L2xT2 1.76 0.55 57.21* -1.94 1.43 0.06 69.63** 1.90
[3xT1 6.35 0.09 75.17* 19.96 1.01 0.01 77.65% 10.62
L3xT2 6.58 -0.09 81.53** 24.37 1.07  -0.01 78.77* 17.22
LSDg 05 2.26 0.47
CV (%) 22.10 26.54
SE (sca effects) 0.85 0.19
SE (bet. sca effects) 1.21 0.27

*and ** significantly different at P < 0.05 and 0.01, respectively.
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