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Studies on Genetic Analysis by the Diallel Crosses in F,
Generation of Cowpea(Vigna sinensis savi)

Kim, J. H%, M. S.Ko* and K. Y. Chang*

ABSTRACT

Genetic studies on the F; generation of a set of half diallel crosses involving six cowpea varieties were con-
ducted by the randomized block design with three replications to determine combining ability, gene action and
the relationships between parents and their F, hybrids.

The 12 agronomic characters namely, days to flowering, days from flowering to maturity, days to maturity,
diameter of stem, length of internode, number of branches per plant, length of pod, number of pods per plant,
number of grains per pod, number of grains per plant, 100 grain weight and grain weight per plot were observed,
and the F, gefieration of this diallel set of crosses was analysed for each character according to the method by
Jinks and Hayman.

The results obtained are summarized as follows:

1. Vr-Wr graphical analyses;

The following seven charécters, days to flowering, number of branches per plant, length of pod, number
of pods per plant, number of grains per plant, 100 grain weight and grain weight per plot appeared to be
partially dominant, and over dominance was found for days from flowering to maturity, days to maturity,
length of internode and number of grains per pod.

But diameter of stem indicated partial dominance near complete dominance.

2. Estimates of genetic variance components;

In the degree of dominance, eight characters, that is, days to flowering, days from flowering to maturity,
days to maturity, length of internode, number of pods per plant, number of grains per pod, number of grains
per plant and grain weight per plot were expressed larger than 1.

And the characters, days from flowering to maturity, number of branches per plant and number of grains
per plant as the degree of mean dominance (H, (D) were found to be negative value over other characters.

On the other hand, apprent asymmetry of dominance-recessive allele (H,/4H;) produced comparatively
estimates with lower value on days from flowering to maturity, length of internode, number of branches per
plant and number of grains per pod.

3. Analyses of combining ability;

Mean square value of GCA(general combining ability) appeared to be more important than those of SCA

(specific combining ability) for most characters, and among them, grain weight per plot showed the highest

*BRABR BRXE,
*College of Agriculture, Gyeongsang National University, Jinju 620, Korea.
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mean square value in GCA and SCA.
4. Effect of combining ability;

Variety J78 was expressed as the highest GCA effects in five characters (days to flowering days to

maturity, number of pods per plant, number of grains per plant and grain weight per plot). SCA effects

were differed from parents, characters and crosses, but crosses between TVu 1857 x TVu 2885 and TVu
2702 x J78 were shown to be highly with SCA effects on yield.
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Table 1. Means of 12 characters in six parents and 15F, generation of cowpea -

Characters 1, days to flowering
3, days to maturity
5, length to internode

7, length of pod

6, number of branches per plant
8, number of pods per plant

9, number of grains per pod 10. number of grains per plant

11, 100 grain weight
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12, grain weight per plot

2, days from flowering to maturity
4 , diameter of stem

Parents Characters
and F, 1{2J3{4{5{6}7J8T9r10\11) 12
A 6382 1970 8482 7.79 1266 141 27.64 415 1175 47.92 13.23 10126
B 6889 2824 9553 799 1044 348 1896 601 1093 6517 2073 197.16
C 6590 2206 8850 589 997 115 2416 996 975 97.50 998  179.20
D 60.48 2858 87.78 5.2 1154 081 2453 366 4177 5619 10.98  50.26
E 5376 2304 77.31 803 843 290 1957 955 1276 11351 1579 33180
F 61.01 2354 8409 609 943 160 1876 382 €28 3328 2276  69.30
AXxB 6431 2218 8625 962 881 314 2242 859 1018 8875 1944 26200
AXC 6466 21.63 8657 667 918 164 2339 1203 13.62 16358 1029  266.03
AxD 5338 2060 8027 511 968 147 3005 961 1270 13015 1345 27656
AXE 6287 2176 8421 741 909 173 2732 1032 11.63 11019 1627 27196
AXF 6438 2543 8838 609 906 135 2620 556 11.67 61.40 1878 13810
BxC  67.70 2242 9084 7.63 865 222 2060 1259 971 12330 1657 307.84
BxD 6459 27.50 9221 816 10.02 274 2541 860 11.64 9545 17.61 23813
BxE  57.38 2293 8010 919 771 412 2094 17.54 1050 187.21 1801 57573
BxF 5801 2667 8345 17.34 7.00 327 2175 660 1207 8049 2171 28270
CxD 6423 2527 8926 582 1001 130 20955 7.38 1152 8404 1163 15263
CXE 63.28 25.20 8841 7.80 938 240 2264 1299 1367 177.52 13.79 427.90
CxF 6742 2421 9520 596 815 157 2276 607 1065 67.56 1542 13770
DxE 5719 2214 7950 6.92 1044 227 2447 971 11.50 11205 13.39 22583
DxF 6705 2381 8880 691 907 166 2499 532 049 5183 16.43 11233
ExF 5611 1990 7601 649 814 231 2024 749 1108 8689 19.03 28846
Parents A, TVu 1857 B, TVu 2702 C, TVu 2734 D, TVu 2885 E,J78 F,J80



Table 2. Analysis of variance for 12 characters from a § -parent diallel cross

Factor Block Array Error
Characters d f 2 20 40
days to flowering 0.4062 50.9146** 2.3709
days from flowering to maturity 15.2861 19.9634* 9.1454
days to maturity 6.1683 80.2039** 10.2315
diameter of stem 2.56234%* 3.8037** 0.5807
length of internode 0.2781 48831 5.9931
number of branches per plant 1.4700%* 2.3038** 0.2564
length of pod 0.3405 32.3854%* 4.8958
number of pods per plant 23.2854% 36.1979%* 5.3569
number of grains per pod 24.8937* 7.1831 6.4777
number of grains per plant 4326.9393* 5318.1062** 1000.1006
100 grain weight 09397 41.2557%* 11215
grain weight per plot 55867.9644** 45055.0534%* 7976.1249

Note : **...Significant at the 1% level.
*...Significant at the 5% level.
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Fig 1. Vr-Wr graph for days to flowering, Vari-
eties A~F are shown in the table 1.
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Fig. 2. Vr- Wr graph for days from flowering to
maturity. Varieties A-F are shown in the
table 1.
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Fig. 3. Vr- Wr graph for days ‘to maturity. Vari-
eties A-F are shown in the table.l.
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Fig. 5. Vr- Wr graph for length of internode. Va-
rieties A-F are shown in the table 1.
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Fig. 4. Vr- Wr graph for diameter of stem. Vari-
eties A-F are shown in the table 1.
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Fig. 6. Vr-Wr graph for number branches per
plant. Varieties A-F are shown in the
table 1.
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Fig. 7. Vr-Wr graph for length of pod. Varieties
A-F are shown in the table 1.
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Fig. 9. Vr-Wr graph for number of grains per pod.

Varieties A~F are shown in the table 1.

4 2y} A2 Vr-Wr Graph ol 4 8= 8l2p 7
o], [EBt slrtel NEBET REUFE GHHEBEETF
feE ok

Vr—Wr Graphol A BBfEE® o BER, F8%
HRERE, BRES SEEHC A22EEs e

) ¥y=1.4396 +0.3740 x

1 ) 1 i Vr
0 10 20

Fig. 8. Vr-Wr graph for number of pods per plant.
Varieties A-F are shown in the table 1.
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Fig. 10. Vr-Wr graph for number of grains per
plant. Varieties A-F are shown in the.
table 1.
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Fig 11. Vr-Wr graph for 100grain weight. Vari-
eties A-F are shown in the table 1.
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Fig. 12. Vr-Wr graph for grain weight per plot.
Varieties A-F are shown in the table 1.
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Table 3. Variance components for each character observed from analvses of diallel cross

Component Characters D F H, H, H,/D (H,D» H, 4H,
days to flowering 24.9457 8.2278 31.7016 27.3319 1.2708 1.1273 0.2155
days from flowering to maturity 3.2739 -2.7083 -6.1556 -29176 -1.8802 1.3712 0.1185
days to maturity 25.7822 -1.5082 334456 30.3273 1.2972 1.1389 0.2266
diameter of stem 1.0274 -0.8260 0.2874 0.2394 0.2797 0.5289 0.2082
length of internode -3.7119 -6.3292 -12.0322 -9.0028 32414 1.8204 0.1870
number of branches per plant 0.8539 -06101 -0.1943 -0.0884 -0.2275 0.4770 0.1137
length of pod 8.7091 -6.5775 34184 37034 0.3925 0.6265 0.2708
number of pods per plant 29883 -10.2753 11.8385 10.4867 3.9615 1.9903 0.2214
number of grains per pod -1.2751 -2.5697 -85727 -6.5817 67230 2.5928 0.1919
number of grains per plant 61.4787 -21348951 1430.6651 1574.4353 -23.2708 4.8239 0.2751
100 grain weight 25.9334 0.1880 0.9326 1.0947 0.0359 0.1896 0.2934
grain weight per plot 2988.3897 ~17969.4566 6729.3638 8725.2475 2.1012 1.4495 0.347%
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Table 4. Estimates of GCA (general combining ability) and SCA (specific combining ability) of

12 characters of compea

Source of variance GCA SCA Error
Characters d. f 5 15 40
days to flowering 44,2437 8.7697 0.7903
days from flowering to maturity 13.8266 42664 3.0484
days to maturity 65.0084 13.9766 3.4105
diameter of stem 3.7834 0.4294 0.1935
lengh of internode 3.1567 1.1180 1.9977
number of branches per plant 2.6963 0.1251 '0.0854
length of pod 30.6357 4.1815 1.6319
number of pods per plant 26.9281 7.1119 1.7856
number of grains per pod 3.9228 1.8849 2.1592
number of grains per plant 3667.7191 1141.0279 333.3368
100 grain weight 52.2436 0.9392 0.3738
grain weight per plot 36161.4389 7970.6562 2658.7083

— #4867 (GCA; general combining ability )3+
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Table 5. Mean effects, GCA effects and SCA effects of each character calculated

parent and 15 F, plants

in each

Effect Characters
1 2 3 4 5 ] 7 8 9 10 11 12

Meaneffects 6249 2366 8594 714 937 212 2364 845 1142 8685 1598  233.45
GCA effects A 070 -180 -078 030 069 -033 240 -059 041 -350 -084 - 2712
B 154 159 278 Q098 -031 094 -204 084 -049 344 286 53.32

C 270 -034 287 054 -003 -042 022 147 ~016 1662 -3.02 1.99

D -050 133 050 -064 083 -048 225 -140 080 -11.51 -217 - 6481

E-413 ~095 -484 048 -050 047 -1.33 224 049 27.86 003 10241

F -032 016 -053 -058 -066 -0.17 -149 -255 -105-32.90 313 - 6578

SCA effects A -0.08 -0.36 044 022 190 -0.03 -079 -3.11 -0.50 -41.92 -0.85 -77.94
B 331 138 401 -113 170 -0.53 -0.57 -413 050 -38.57 -0.98 -14293

C -200 -090 -318 -016 067 -0.11 007 -1.44 -135-32.60 004 - 5824

D-100 223 084 -072 049 -035 -362 -198 174 -17.64 -0.65 - 5355

E -046 128 105 -007 058 -0.16 -139 -339 035 -37.06 -0.25 .-106.48

F -082 -045 -078 012 139 -008 -187 048 -1.03 223 050 -3258

AX B -042 -104 -169 118 -093 040 -156 -010 -1.15 -803 143 2.34
AxC-124 011 -145 -024 -084 028 -287 269 193 5361 -1.82 57.70
AXD-351 -260 -539 -014 -122 017 175 315 005 4831 048 135.05
AXE 381 084 389 -052 -047 -052 262 021 -070 -11.01 110 -36.77
AxF 133 340 375 -044 -033 -026 166 026 088 0.96 050 -2.44
BxC 095 -249 -076 004 -036 -042 -121 1.81 -1.05 6.37 075 19.09
BxD 105 090 297 0.67 0.13 015 1.56 0.70 -0.09 6.66 093 16.17
BxE -251 ~137 ~-379 057 -085 057 070 599 -091 59.05 -0.87 186.54
BxF -569 124 -474 -002 -139 037 165 -013 220 1309 -0.27 61.70
CxD-046 061 -005 -013 -015 008 342 -114 -0.54 -17.93 084 -18.39
CxXE 221 283 444 071 054 023 011 081 191 3617 079 90.03
CXF 254 072 421 -005 -051 -004 039 -129 044-1301 -066 -31.96
DXE -066 -19 -210 -006 073 016 -0.08 041 -1.22 -115 -044 -4521
DXF 538 -148 289 Qﬂ’~0.46 012 059 083 -168 -0.60 -0.50 19.48
ExF -191 -297 -455 -054 -066 -011 -056 -064 021 -492 -0.06 18.38

Note : Characters 1-12, varieties A-F
respectively.

and F, plants AXB-ExF are shown in the table 1,
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