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Table 1 Expression of sterility of CMS lines Erjiuai 4A and Zhenshan 97A in different backcrossing generations
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Table 2 Geographical distribution of wild abortive CMS restorer lines
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Table 3 Quality traits of CMS line Chuan-106A compared with G46A and Zhong9A

Fyz MEREORPRRECRRDRR SRR e CERRDR RAE S HERER BB WIS
(%) (%) (%) (mm) (%) (%) (%) (mm)

106A 79.1 68.6 62.2 7.5 47 2 0.1 16.4 83 6.5 1

F46A 80.2 71.2 61.9 5.6 22 100 18.0 21.2 56 3.0 4

19A 78.8 68.0 64.5 6.3 32 34 3.4 242 50 4.0 2

a) MUY 0148 Rl B BEAE MU 52 I 201045 B

F BRI bR ik B E AR 190(R3). B L A R B
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A e, B R R AR R A K IR AL e,

B IROK B L A P DR EL A A 1 2% [ 7 A5 KDMIL 105 £
Hll B 2 A2 KA.

3.2 SREHERN FEE A

321 MEERTHE

it FE A AR A B 4 T L B W, 200545
T = mE O RE X R 13305 2 L1 [a)) 2238 /K A i
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F4 2015 FLEZRFIOKE RS MEREREEMAEERY

Table 4 Quality traits and production area of elite three-line hybrid rice varieties in 2015

KR

e KGR AR (%) K5 LERR(%) HEEEM &%) B (mm) PRI A
F k308 59.1 2.9 6.0 20.6 58.0 23.7
KIAEE 68.5 2.9 9.0 21.8 76.0 23.7
JIE6203 54.4 3.6 28.0 17.5 75.0 14.3
X1 188 63.3 2.3 68.0 25.7 46.0 14.1
FARAEES 66.9 2.8 10.0 13.4 81.0 11.2
HEM2115 56.7 2.9 16.0 16.6 74.0 10.9
L8 S 56.6 3.2 16.3 143 69.5 10.7
i1 66.7 3.2 12.0 13.9 75.0 9.8
TR R 72.7 3.0 16.0 15.1 90.0 9.6
Efto113 59.8 3.6 20.0 22.4 48.0 9.3
%4225 63.6 3.2 19.0 22.5 60.0 9.0

a) RAORBPERAE R A &R E A4
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Retrospective and perspective on indica three-line hybrid rice
breeding research in China
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China’s first indica hybrid rice technology has opened up new methods to substantially increase rice yield, tremendously
contributing to China’s food security. In this article, we review the discovery of wild abortive male sterility in rice and
the history of the development and combination of the male sterile line, maintainer line and restorer line (the “three-line”).
With regards to China’s large-scale application of cytoplasmic-nuclear male-sterile (CMS) lines, in addition to the
wild-abortive CMS line, there are also Gang, D, Yinshui, dwarf-abortive, Honglian and K types, of which, only the
Honglian type exhibits a different restoring and maintaining relationship from that of the wild-abortive line. The diversity
of cytoplasmic sterile lines of hybrid rice solves the potential risk in production caused by the use of a single cytoplasmic
line. With respect to the breeding of elite parents, the breeding and application of fine male sterile lines, such as
Zhenshan 97A, V20A, II-32A and Jin 23A, and fine restorer lines, such as IR24, Minghui 63 and Shuhui 527, were
introduced. Currently, the major varieties of China’s three-line hybrid rice have transformed from the high-yielding
varieties in the past into the current high-quality, high-yield and disease-resistant varieties. However, three-line hybrid
rice faces several problems, such as slow increases of yield potential, low efficiency in genetic improvement of
maintainers, the high cost of hybrid rice seed production and the lack of adaptability to the simplified cultivation method.
To meet these challenges, it is recommended to establish objectives of breeding new hybrid rice varieties with high
quality, high yield, high safety and high efficiency by applying molecular tools to hybrid rice breeding and developing
“three-line” hybrid rice parents suitable for mechanized seed production. These would significantly enhance the
technological competitiveness of hybrid rice.

cytoplasmic male sterility, sterile lines, maintainer lines, restorer lines, heterosis
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