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Genetic Studies on Some Quantitative Characters of Rice in Diallel Crosses

I[. Differences of GCA and SCA Effects in F; and F, Generations
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ABSTRACT

Degree of dominance for culm length, panicle num-
bers, flagleaf fwidth and panicle weight showed
higher values than the others, and additive protions
in variance components were more greater than hete-
rosis protions for many characters. Average gene
frequency showed low vaues for all characters, GCA
were more greater than SCA, and the effects of GCA
and SCA were differ from parents, crosses, genera-

tion and characters.
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Table 1. Vanance components for each character in Fy generation

7%x7 Crosses Character 5x5 Crosses Character

1| o2 | s e 1t |2 ] 3| a| 5| s | 7
D —16.4776|176. 3783 12.1226!1. 5023 83.9383| 102. 0146 15.9647| 8.7971j 61.0083; 0. 0019I—5.3559
F —31.1061{190. 3445 —6. 2353|1. 2835 52.0459|—17. 7878|—1. 2492 4.9548 13.8834|—0. 0152,—9. 6507

\
H 274. 3446(429. 5778 — 1. 2447}5. 3313,—14. 3863| 522. 9556/ —4. 0873|—0. 6648 —7.7877| 0.0260; 14. 3600

H. 223. 5862(186. 9974/ 2. 0193)3. 0052 — 14, 5226| 383.0811] 0.4757|—0. 5806|—7.7055 0. 0305| 10. 6791
Hi/D —16.6494] 2.4355/—0.1026/3.5487) —0.1713]  5.1262/—0. 2560, —0. 0755 —0. 1276| 13.1294 —2. 6811
(Hi/D)1/2|  4.0803| 1.5606/ 0.3204[1.8838 0.4139] 2.2641] 0.5059| 0.2749| 0.3572 3.6234| 1.6374

Hp/4H, 0. 2037 0.1088—0.405510.1409 0.2523| 0.1831)—0.0290, 0.2183 0.2473 0.2938 0.1859

Note. 1+--Days to flowering (heading) 2---Culm length 3-«-Panicle length 4+--Panicle numbers
5---Flagleaf length 6---Flagleaf width 7---Appearance degree of panicle

Table 2. Variance components for each character in F, generation

5x5 Crosses Character
1 2 s | 4 | 5 | s o | s 9
D — 430.7789 19. 0234 1.2949; 86.0281 — — 7.7925  58.6948
F — 211. 0533 8.5147, —0.9251 54.4182 — — 3.0797] 46.5536
Hy — 271.7773 5. 645 0.2472| 28.3175 — - 2.2163] 93.2798
H, — 218. 8974 4.5940 0.3525 20.5616 —_ — 2.0757| 81.4336
H;/D —_ 0. 6308, 0. 2965 0.1909 0.3291 — — 0.2844 1.5892
(H;/D)1/2 — 0. 7942, 0. 5445 0.4369 0.5737 — — 0.5333 1. 2606
H;/4H; — 0.2013 0. 2036 0. 3564 0.1815 — — 0.2341 0.2182

Note. Characters 1-7 denoted as in previous table.
Character 8- 1,000 kernel weight.
Character 9+ kernel weight per plot.
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Table 3. Analysis of variances in GCA (general combining ability) and SCA (specific combining
ability) for 7-parent diallel crosses in F; generation

[ 1 2 3 4
df
] MS F MS F MS F MS \ F
GCA 6 | 161.9125 508.60%%| 5342437 200.55% 39.1482 14663 14.5993| 9. 3g%*
SCA 21 | 124.9314) 392.44%¥ 213.86190 80.28**  5.6506 o1.16% 12,1182  7.80
Error 54 0.3183 2. 6639 0.2670 1.5544

"Note. Characters 1-4 denoted as in previous table.
**...significant at the 1% level.

Table 4. Analysis of variances in GCA (general combining ability) and SCA (specific combining
ability) for 5-parent diallel crosses in Fy generation

1 2 ] 3 4
df
MS ! F MS F | MS F MS
GCA 4 105.1733 281.80"* 607.3698 246.15*%  33.9547] 107.86" 21.5608
SCA 10 16.2384] 43.51** 405.8616) 164.48%  7.7830( 24.72**  11.3678
Error 28 0.3732 2. 4675 0.3148 1.8208
4 5 6 7
df
F MS { F MS F MS F
GCA 4 11.84% 116.3548 52.74%  0.0377 37.11% 11.3205 90, go**
SCA 10 6.24%  21.2354  9.63%  0.0244| 23.97*%  0.0844] 72 7o
Error 28 2. 2063 0.0010 0.1249

Note. Characters 1-7 denoted as in previouS table.
o, significant at the 1% level.

Table 5. Analysis of variances in GCA (general combining ability) and SCA (specific combining
ability) for 5-parent diallel crosses in F, generation
¢ 2 3 4 5 8 9
d
Ms | F | MS | F |MS| F |MS| F |MS| F |[Ms| F
GCA 4 1540. 4869[394. 88**(24. 2031'91. 85%* 3. 6485'26. 89**'91. 7243l95. 12%*%110. 461544, 94¥*%(58, 9949|35, 71**
SCA 10| 80.6610| 58.93** 1.8250; 6.93%* 0.4076) 3.00%*| 8.0294 8.33** 0.9655 4. 15%*/25, 1098!15. 20%*
Error 281 1.3687 0.2635 0.1357 0. 9643 0.2378 1.6520

Note. Characters 2-9 denoted as in previous table.
*#*...gignificant at the 1% level.
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Table 6. Mean effects, GCA effects and
and 21 F; plants

SCA effects of each characters calculated in each parent

Characters Characters
Effect Effect —-
1] oz | s 4 1]z | s ] e

Mean effect 108.549) 76.032] 24.788 16.046 AXE ( 23. 198l—10. 356 1.094] 0.168
GCA effect A —1.440: —8.469 0.141] —0.084 AXF 16. 142! —2.460] —0.592[ —0.755
B 2.559; —3.335 0.502} —0.223 AXG 0.279] 18.532] 2.894 —1.956

C 1.340] —4.202| —0.59| 2.205 BxC —6.283 —4.726] 0.387] —0.762

D 1.988) 15.712) 3.944) —2.024 BxD —9.064] 9.391] 1.044/ —0.805

E 2.625| —2.073 —1.777) 0.632 BXE 11.631] 2.510| 0.249 —0.572

F 2.014] 2.097 0.359] —0.557 BXF 16.775| —6.293f —0.600 2.227

G —9.088 0.271] —2.574] 0.050 BXG —0.787| 22.765 2.883] 1.705

SCA effect A —9.735| —1.626] —1.527] 1.038 CxD —5.946] 7.624] 2.552 1.535
B —2.535( —9.360] —1.966| —1.283 CXE 8.649| 5.510] 0.134{ 3.391

C —0.398/—11.793| —2.317] —3.991 CxXF 12.394) —0.726{ —1.162] 2.054

D 7.572\—14. 856 —3.340] —5.804 CXG 0.331 22.232 3.091] 2.163

E —14.101] —2.386] —1.760[ —6. 005 DXE 5.335 —4.904] —0.105 2.845

F —13.212| —0.160] —1.824; —6. 1991 DXF 0.779] 0.491) 4.907) 5.534

G 5.294|—44, 075 —4.639| —4. 814! DXG —1.650| 8.317) —1.778 2.403

AXB —7.201} —4.926] —0.032] 0. 7745 EXF —15.757] 2.510] 0.528 2.101

AXC —8.350| —6.326] —0.367| —0.401) EXG —4.853 9.502 1.619] 4.076

AXD —4.598] 8.791] 0.059] 0.095 FxG —3.909] 6.799| 60.569] 1.236

Note. A---Yeongnam Josaeng B---IR24 C---Columbia [ D---BL-1 E---Waito

F.-YR675-153-2-2
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SUMMARY

Seven parents, Fy and Fz hybrids by 7x7, 5X5
diallel crosses were used as the materials, and ge-
netic studies on GCA (general combining ability)
and SCA (specific combining ability) were carried
out to evaluate the basic information for the nine
agronomic characters of rice.

The results obtained are summarized as follows:

1. Degree of dominance for culm length, panicle
numbers, flag leaf width and panicle weight showed
more than 1, and additive portions in variance
components were more greater than heterosis portions
for days to flowering, panicle length, panicle num-
bers and flag leaf length, etc.

2. Average frequency of dominant and recessive
genes in both parents showed similar tendency for
all character except panicle length. All of those
showed low values.

3. Mean square values of GCA(general combining
ability) were more greater than those of SCA (spe-
cific combining ability) for all nine characters esti-
mated.

4. The effects of GCA were differ from parents,
generation and characters, and the effects of SCA
were also differ from parents, crosses, generations

and characetrs.



