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Development of Hybrid Rice Facilitated
by Cytoplasmic Genetic Male Sterility

II. Responses of Korean Cultivars to the Chinese
Cytoplasmic Genetic Male Sterile lines
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ABSTRACT

Chinese CGMS (Cytoplasmic-Genetic Male Sterility) is being transfered to Korean culitivars which will be
used as CGMS maintainers. These maintainer lines along with the Chinese CGMS lines and their maintainer lines
were crossed with another group of Korean cultivars which will be used as the fertility restorers, and their yield
heterosis were examined.

The yield heterosis was calculated as high as 113.0-221.1% in terms of heterosis (F,/Midparent) with the
grand mean of 150.5%, and, 86.1-179.8% in terms of heterobeltiosis (F;/better parent) with the grand mean
of 125.3%. Among the female parent groups, Chinese mainteiners were the highest following by Chinese MS
lines and the Korean maintainers were the lowest.

Heterobeltiosis of yield components were 92.7%, 120.0%, 103.0% and 112.0% for number of panicles/unit
area, number of grains/panicle, fertility per cent and 1000 grain weight, respectively.

Path-coefficients of yield components to the yield were calculated. The highest one was number of grains
per panicle ranging 0.8073-0.8649 followed by the 1000 grain weight ranging 0.2000-0.5032.

The grain yield ratios to the grand mean were calculated in terms of combining ability. It was highest with
the Chinese maintainers followed by Chinese MS lines and The Korean maintainers were lowest. This facts

bring cautions to the breeding efforts to transfer the Chinese CGMS in to Korean maintainers.
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Table 1. Heterosis (F, / midparent) and Heterobeltiosis (F;/ better parent) for grain yield.

RP#*x* Grain yield (kg "10a) Heterosis (%) Heterobeltiosis (%)

MM * M46 | 5294 | 5287 |Check |[M46 15294 | S5287 | Mean | M 46 | S294 | §287 | Mean
V20A 955.3{ 9055 | 7137 — 221.1[159.7 | 146.11175.6 [179.8| 1127 | 110.0| 134.2
V 20B 943.3| 9139 | 9294} 330.1 2183{161.2 | 189.2| 1896 | 176.6| 1137 | 1425|1443
Z 97A 813.2] 8433 | 6807 — 157.8|131.0 | 119.81 1369 |{152.3{1049 | 104411205
Z97B 1177.311019.8 | 8481 | 483.8|231.4|158.4 | 149.3| 179.7 | 220.5| 1269 | 130.0{159.1
wx 126 636.8| 703.5 | 6488 | 4959|123.7(1083 | 113.0| 1150 | 119.2| 87.5 | 995]|102.1
wx 817 8031 773.1 | 7020 | 521.8] 153.1]116.7 | 119.6| 1298 | 151.3| 96.5 ! 107.6 | 1185
S.296 624.1] 692.1 | 594.4 | 341.9| 142.5]120.8 | 119.8]127.7 | 116.9] 86.1 91.3| 981

CK or mean | 534.1| 803.6 | 6523 | — 1783(136.6 | 136.7] 150.5 | 145.2]|104.0 | 112.2| 125.3

* Male sterility maintainer
** Restoring parent
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Table 2. Heterobeltiosis for number of panicles/uf, number of grains/ panicle, 1,000 grain

weight and fertility (%)

Fertility (%)

P panicles / m? grains./ panicle 1000 grain weight
MM M46 /5294|5287 |Mean| M46)5294|S287 | Mean| M 465294 |S287 | Mean | M46|S294 | S287] Mean
V20A 96.5{91.8| 86.2| 91.5{161.1 | 952|110.5{122.6 {114.0}12861158]1195{104.8| 981|101.6|101.5
V20B 98.6]97.0 1007} 98.8{161.1 | 934|121.1{125.2 {111.8{1259}117.1 [1183 |110.3| 98.8|106.4{105.2
Z97A 858|851 | 804| 8381178611082{120.5|135.8 {100.4|114.5}10831107.7]100.9| 95.1| 97.4| 97.8
Z97B | 1128|978} 89.1) 999(180.9 | 107.4/126.0]138.1 {108.5{120.9]116.2 1152|1108 ]103.1|108.4{107.4
wx 126 95.7197.0| 928} 952 (1239} 8L7] 99.5|101.7 {100.7 1105} 107.91106.4(105.8| 956}1055{102.3
wx817 | 110.6191.8 | 99.3{100.6 {130.3 | 91.1} 99.2(106.9 {1059 (115.0{109.6 {110.2|101.9{102.1|105.4}103.1
S 296 77.3;8L3 | 783} 927 (1433 | 96.0{111.7|117.0 {105.9|110.0|103.9{106.6 (103.4/102.0|106.3{103.9
Mean 06.8|91.7| 80592711543 96.2/1126(120.0 {106.7|117.9]111.3{112.0{1054] 99.3}104.4{103.0

HoiE #E AYHEEE "X Ao Uey
th B HENEKE v 2HETY 120%8 #R
FEoE 20%v #msl Ae® Jerygeh  BR#RE
TR v BH4HAN A A 8A EmEq
=0 KE 24 AN e KD Haol Bl s
mElZE} I SRR R hRRKEL &
1 BERKES S otk KE294 71 V203 RE
B "ol xe6 Z97 3 REHT = oy 2 KkE287
L kE296 3 HAHT #HE RolAE AE v
RENM: FEESENC HEY KEYAE 28
ot THES EREIcE HAA= 20 B #H4
E gl zEsld 2o s RGN Held
12% ¢ #BmE YR A= SERNE ¥4
hEZ#fE S 714 B2 3L RUEBEEE Y &
R R E 713 Yok Boz RAXe RE
Bolu BARAd =& £ Higs 32 Foo 4
Gl B8 ET HEN A& Folgdth

HEY UM KRR ERE ItRo FREY
BES BEARE HEHT Ao £ 3otk £ 3
A REOEZS H6E BER BBEARST £R

Table 3. Path coefficients of yield components
to yield (Direct effects).

Yield Cross combination
component M46 S294 S 287
No. of panicle 00238 0.0057 —0.0074
No. of grains 08649  0.8627 0.8073
fertility (%) 00267 0.0187 0.0137
1000gr. wt.(gr) | 02000 0.5032 0.3322
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Table4. Mean grain yield (kg 10a) of each
combination group and their ratio
(%) to the grand mean.

RP
VO M46 S294 S287 Memn
Chinese  |kg 8343 8744 697.2 8020
MS % 1041 1091 870 1001
Chinese  |kg 1060.3 9669 8888 9720
maintainer |% 1324 1207 1109 1213
Korean (kg 688.0 7229 6487 6865
maintainer (%  85.9 90.2 81.0 85.7
Meay  |KE 8362 8359 73L2 80LI
ea % 1044 1043 913 1000
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