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Breeding of Dwarfing Variants with the Technique of Somaclonal Variation for Photo-
(Thermo-) Sensitive Genic Male Sterile Line Zhu 1S

L1u Xuan-ming', YANG Yuan-zhu®, CHEN Cai-yan', TANG Ping-lai*, Liu Bin', Fu Chen-jian®

(" Institute of Biotechnology, Hunan University, Changsha 410081, China; ° Academy of Seed Industry of Hunan Yahua, Changsha 410001,
China)

Abstract: Zhu 1S is an indica male sterile line with low critical temperature of fertility change. high ability of resistance.
and good combining ability. For improving its unexpected plant height, somaclonal lines were established by culturing ex-
plants including young spikelets and mature embryos. Variants were obtained from somaclonal lines by subculturing these
calli and treating them with chemical reagent. The variation percentage was above 40%. Somaclonal variant lines,SV5,SV10
and SV14, were got {rom variants above. They were dwarfing variants and could inherit stably. Dwarfing variant SV14 had
obvious superiority in combining ability and rice yield, it might be spreaded widely in rice production.
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Table 1. Plant height of somaclones in R, generation.
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Length of internode /cm

Plant height

No. of panicles

No. of spikelets

Line Statistic item Jem I I It N v per plant per panicle
1S T xS 72.5+2.20 2.07£0.85 15.940.54 10.6+1.72 4.542.07 0.8%0.40 8.0 £0.73 106. 0+3. 27
Zhu 1S(CK) CV /% 3.5 4.1 3.4 16. 3 46.3 47.5 9.2 3.1
SV3 7 ES 68.5+1.91 19.440.54 12.340.62 12.04+0.41 6.7+0.24 10.040.71 103.5£3.18
CV /% 2.8 2.8 5.1 3.4 3.5 7.1 3.1
SVe6 T xS 63.6+1.75 18.9+1.45 13.3£1.05 9.8+£0.87 2.3£0.12 8.5+0. 64 114.6+2. 86
VvV /% 2.6 7.7 7.9 8.9 5.2 7.5 2.5
SVi1 T ES 60.34+1.75 17.14£1.37 11.640.40 9.340.62  5.5+0.41 10.540. 81 89.7+2.65
CV /% 2.9 8.0 3.5 6.7 7.4 7.7 3.0
SV2 T xS 55.9+1.48 16.0£1.47 10.8%£0.62 6.5£1.08 1.7840.21 9.5%0.92 100.8+3.28
CV /% 2.7 9.2 5.8 16. 6 11. 6 9.7 3.3
SV10 T ES 49.3+1.51 15.542.68 9.33+1.25 4.834+0.47 1.3340.47 10.540. 83 83.8+2.51
CV /% 3.1 17.3 13.4 9.8 35.1 7.9 3.0
SV14 T xS 46.3+1.42 15.54£2.68 9.33£1.25 4.8340.47 1.3340.47 10.540. 83 83.8+2.51
CV /% 3.1 10.5 10. 2 7.6 0.36 8.8 3.4
SVs5 T ES 43.5+0.82 14.14+0.86 8.0+1.13  2.840.50 0.6+0.08 9.04+0.75 87.8+1.95
CV /% 2.0 6.1 14.0 17.7 13.6 8.3 2.2
2 SVi4
Table 2. Fertility performance of SV14.
C -
Year Sterile line Sterile period (Month-Day) Sterile duration/d Selfing seed setting rate/ %
2000 SV14 06-29~09-17 94 35.5
1S Zhu 1S(CK) 06-29~09-16 93 42.5
2001 SV14 06-19~10-03 106 45. 6
1S Zhu 1S(CK) 06-20~10-04 107 45.1
3

Table 3. Corresponding analysis between low temperature and fertility performance.

Low temperature

Low temperature

Mean of daily Normal pollen

Selfing seed

Year Sterile line
period (Month-Day) time /d average temperature/ C percentage /% setting rate/ %
2000 SV14 06-04~06-12 9 22.33 8.3 5.2
09-06~09-16 11 18. 97 19.6 10. 6
1S 06-04~06-12 9 22.33 12.9 7.8
Zhu 1S(CK) 09-06~09-16 11 18.97 25.0 16.7
2001 SV14 05-26~06-04 10 21.10 35.8 30.5
08-11~08-13 3 22.90 .0 0.0
1S 05-26~06-04 10 21.10 20. 4 17.9
Zhu 1S(CK) 08-11~08-13 3 22.90 0.0 0.0
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Table 4. Plant height of somaclones in R; generation.

Length of internode /cm

Line Statistic item Plant height / r Panicle
/em [ I I v v length/cm
1S Zhu 1S(CK) xS 69.3+4.21 19.54+2.15 14.3+1.22 11.5+1.37 5.741.97 0.45+0.52 16.80+1.13
vV /% 6.1 11.0 8.5 11.9 34.6 115.6 6.7
SV1o TS 47.34+2.15 12.7+£1.62  9.040.62 5.640.72 2.440.81 0.4840. 46 15.95+1.77
CV /% 4.5 12.7 6.9 12.9 33.5 94.5 11.1
SV14 T £S5 44.841.96 11.9+2.24  9.040.67 5.9410.5 2.140.92 0.3540. 24 15.51+1.71
vV /% 4.4 18.8 7.4 17.8 41.4 70. 2 12.0
SVs5 T S 42.940. 96 12.0£1.19  8.240.85 5.540.59 2.740.99 0.70+0.52 13.80£0. 87
cvV /% 2.2 9.9 10. 4 10.8 36.1 73.6 6.3

5

Table 5. Traits of F, of somaclonal variant line SV14S and restorer lines.

Effective Total  Filled grains Seed 1000-grain Yield per  Plant Length of internode/cm Panicle
. . S = ) e . . length
Combination panicles  spikelets per setting  weight plant height , f
per plant per panicle panicle  rate/% /g /g Jem I I I N v em
1S/ZR02 Zhu 1S/ZR02 15.5 149.8 118. 6 79.1 27. 45 50. 46 87.4 1.2 4.1 11.1 17.4 32.4 21.20
SV14/ZR02 16.0 145.6 118.6 81.2 29.18 55.23 80.9 1.1 3.1 8.7 15.9 31.1 21.00
1S/912 Zhu 1S/912 14.0 138.0 114.5 83.0 30. 29 48.55 85. 4 0.8 4.2 11.9 18.3 30. 2 20. 20
SV14/912 16.5 141.2 104.7 4.1 30. 87 53.33 73.3 0.4 2.7 8.0 15.6 25.9 20.70
1S/R63-1 Zhu 1S/R63-1 13.0 153.5 123.7 80. 6 29.02 46. 67 88.2 1.7 6.3 12.5 16.3 29. 6 21.75
SV14/R63-1 15.5 106.7 97.3 91.1 29.55 44.57 84.3 1.8 5.9 11.9 15.9 28.8 20. 02
1S/902 Zhu 1S/902 13.5 139.0 110.0 79.1 32.05 17.59 88.5 1.4 6.7 11.9 16.7 30.5 22.28
SV14/902 17.0 158.5 114.9 72.5 30. 41 59. 40 82.6 1.4 4.3 9.0 15.4 31.3 21.16
1S/448 Zhu 1S/448 12.5 139.5 104. 2 74.6 30. 68 39. 96 92.2 1.8 5.4 12.3 18.6 31.2 22.72
SV14/448 15.0 155.9 111.3 1.4 31. 30 52.26 87.2 1.9 4.9 11.5 16.2 30.1 22.57
1S (Z) 13.7 144.0 114.2 79.3 29. 89 46. 65 88.3 1.4 5.3 11.9 17.5 30. 8 21.59
SV14 (S) 16.0 141.6 109.3 27.2 30. 26 52.96 81.7 1. 4.2 9.8 15.8 29.4 21.09
S—7 +2.3 —2.4 —4.9 —2.1 +0.36 +6.31 —6.6 —0.1 —1.2 2.1 —1.7 —1.3 —0.50
(S=2)/7(%) +16.8 —1.7 —4.3 —2.7 +1.20 +13.53 —17.5
Z—Mean of Zhu 1S crossed to different restorer lines; S—Mean of SV14 crossed to different restorer lines.
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