BIEEE(KICS) 29(4): 328~333(1984)

B @Bkl HicE Eile ERk
WER" - TR - KWRS - AR

Variation in Ploidy Level of Rice Plants
Derived from Anther Culture
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ABSTRACT

Variation in ploidy level of regenerated plants from rice anthers and effective diploidization methods of
haploid plants were studied to obtain basic information in rice breeding through anther culture. In a total of
574 plants derived from anther culture using 14F, hybrids as materials, there were 49.7% haploids, 48.6%
diploids and 1.7% polyploids, respectively. The frequency of haploids in Japonica/Indica crosses was 60.6%,
and that of Japonica/Japonica crosses was 43.0% in average. Inclusion of 2.4-D or NAA as phytohormone
may increase the frequency of haploids, but kinetin may increase the frequency of dipioids. The rate of auto-
diploidization by tiller separation of haploid plants showed 8.2% in average. The rate of diploidization by leaf-
sheath injection of colchicine showed 18.8% in average. Morphological characters of haploids plants showed
that 64.6% in culm length, 63.4% in panicle length, 68% in flag leaf length, and 74 4% in flag leaf width com-
pared to diploid plants. These apparent morphological differences will contribute to identify the ploidy of

plants derived from rice anther culture.
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Table 1. Ploidy level of anther cultured plants derived from Japonica/Indica Fy hybrids in rice
No. of plants derived from anther
Material Total  Haploid % Diploid % Polyploid %

1ri345/Milyang42//Hamaashai/3/ 34 10 29.4 24 70.6 0 0
Fujihikari//Iri345*2/YR1805-87-5-1
Inabawase*2/YR2511-92-1 9 4 44 4 5 55.6 0 0
SR4095-53-1-2*2/Milyang53 78 52 66.7 26 333 0 0
SR4095-53-1-2%#2/Gayabyeo 95 65 68.4 28 29.5 2 2.1

Total 216 131 60.6 83 384 2 0.9
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Table 2. Ploidy level of anther cultured plants derived from Japonica/Indica F; hybrids in rice

No. of plants derived from anther

Material Total  Haploid % Diploid % Polyploid %
Fukuhikari/SR3054-55-1-24 21 0 0 20 95.2 1 4.8
Fukuhikari/Wasetoramochi {5 6 400 8 533 1 6.7
Fukuhikari/Ishiokamochi 15 41 14 34,1 27 65.9 0 0
Milyang 64/SR3049-58-1-5-2 17 13 76.5 4 235 0 0
Milyang 64/Torige 34 82 33 40.2 47 573 2 2.5
Milyang 64/Aichi 44 10 8 80.0 2 20.0 0 0
Iri 355/Shin 2 31 16 51.6 15 48.4 o 0
Iri 355/Cheolweon 32 21 2 9.5 19 90.5 0 0
Iri 355/Kochihikari 57 33 57.9 20 351 4 70
Iri 355/ Akinishiki 26 6 23.1 20 76.9 0 0

Total 358 154 430 196 54.8 8 2.2
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Table 3. Effect of concentration and combinations of phytohoromes on the ploidy of anther cultured

plants
Concentrations of No. of Haploid Diploid Polyploid
hormones added plants
(mg/1) tested® No. % No. % No. %
, 24-D2 275 156 56.7 118 429 1 04
NAA 1 17 12 10.6 S 29.4 0 0
NAA 2,K1 213 92 43.2 120 56.3 1 0.5
NAA 2,K2 69 19 27.5 44 63.8 6 8.7
NAA 1,K2 12 0 0 12 100,0 0 0

a/: Plants induced from anther culture.
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Table 4. Diploidization of haploid rice plants by tiller separation

Material Haploid No.

No. of tillers No. of diploid

%

by separation plants
Ou 247/Inabawase 1 32 2 6.3
2 24 0 0
3 24 0 0
4 8 1 12.5
S 8 0 0
6 8 2 25.0
7 32 3 9.4
Yeongpungbyeo/BG 2 1 32 S 15.6
2 24 0 0
3 16 1 6.3
4 48 7 14.6
Total 11 256 21 8.2
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Table S. Diploidization of haploid rice plants by colchicine treatment

No. of tillers

Material Haploid No. treated by No. of diploid %
colchicine plants
Qu 247/Inabawase 1 16 4 250
2 12 0 0
3 12 1 8.3
4 4 0 0
S 4 0 0
6 4 1 250
7 16 5 313
Yeongpungbyeo/BG 2 1 16 3 18.8
2 12 2 16.7
3 8 0 0
4 24 8 333
Total 11 128 24 18.8
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Table 6. Difference in morphological characters between diploid and haploid palnts derived from anthers

Haploid a/ Diploid
Material PlantNo. ¢y pnL FLL  FLW  CmL  PaL FLL  FLW
(cm) (cm) {cm) (cm) (cm) {cm) (cm) (cm)
Ou 247/Inabawase 1 49,1 14.2 26.8 9.8 80.4 226 42.2 12.0
2 46.6 114 21.6 8.1 64.2 18.6 30.2 12.0
3 43.1 13.3 25.8 8.5 69.8 22.4 334 12.0
4 48.6 133 24.8 9.3 74.8 24.4 40.0 11.6
Yeongpungbyeo/BG 2 1 56.6 136 20.0 7.5 82.8 21.6 25.8 9.4
2 33.0 154 16.9 9.7 55.4 19.6 214 13.5
3 61.2 14,8 19.0 7.8 96.4 22.2 34.2 11.2

2/: CmL : Culm length, PnL : Panicle length, FLL: Flagleaf length, FLW: Flag leaf width.
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