R PR, 2009, 11(82) .7 -12
Journal of Agricultural Science and Technology

BRI (CMS-FA) R BEMBEREREHR

70
BB KRR 2285, AR 350002)

A EARECEYARR - RS E R RERERM B EEEEAT R RE, EERRRRD
F2, NEFEE R R 38— P 5 BB (CMS-WA) B 273 ( CMS-HL) ZIWRRIE 2 A R B3 BUMEE AN & 40 A, #
PRI (CMSFA) . FEET RIFPTTRMEAAE R FRETHRBLARBER 2 M3 SSEES
FKREHT G o X IR B, 2007 - 2008 FHAEF-44 X IR 9. 07% L REK & A & =S R MR & A d L E B
Ro FRERRWEE T RMAMITURE SR, BB AR R BE S , TRAZEE
G — , kS AR AR R R AR B T TR 3 A

KB A FTHIR( CMS-FA) AR T R s RS R

A S :S511 XEFRIREG A SCEHRS :1008-0864(2009) S2-0007-06

Expiorations and Studies on CMS-FA Hybrid
Rice Breeding Technology

WANG Nai-yuan
(College of Crop Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract : Based on the genectic theory of “multiple fertility genes cytoplasmic-nuclear interaction male sterility” ,
through systemic explorations and studies, a new male sterile cytoplasm called new cytoplasmic resource ( CMS-FA)
was discoverd and identified from a common wild rice, which is different from the types of CMS-WA and CMS-HL in
the relationship of restoration and maintenance. A series of fine quality male sterile lines for CMS-FA hybrid rice have
been developed and identified. Jinnong Il you3, the first developed CMS-FA hybrid rice combination took part in
Fujian province rice new cultivar regional trial for two years in 2007 and 2008. The average yield was 9.025% higher
than that of the control and its rice quality reached third class indica rice quality standards. CMS-FA hybrid rice
contributes to the genetic diversity of hybrid rice cytoplasms, the improvement of hybrid rice quality and yielding
potential, and the unification of hybrid rice high yield and superior quality. It will add new sirength to the innovation
and development of hybrid rice.
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Table 1 Comparison between the new hypothesis and the classical male sterile genetic theory.

HERAF BRI
Genetic theroy of male sterility

HHREAE
Cytoplasmic sterility

Nuclear sterility

HHEBEAT BREEAT

Nucleo-cytoplasmic interreaction sterility

=R (Sears, 1947)
Theroy I ( Serrs,1947)
- RYZ i ( Edwardson, 1956)
Theroy II ( Edwardson,1956)
— Y226 (Kihara, 1968 )
Theroy I (Kihara,1968)

F B Wang,1992)
New hypothesis ( Wang,1992)
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Thale 2 Pollen fertility performance of Jinnong 1A sowing at different times.

2003 2004
W H
Date &R 1A il 97A Bi&E 64S &R 1A il 97A SE21S
Jinnong 1A Zhenshan 97A Pei’ai 645 Jinnong 1A Zhenshan 97A
SEH5% Mean 99.3 99.2 96.8 99.8 99.3 99.9
2 SD 0.72 0.87 5.29 0.19 1.4 0.05
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Table 3 Main agronomic characters of CMS-FA sterile line Jinnong 1A.

R (em) FERK(em)  REFK THE BHE(g)  HX
Ry WH-EED WAE T, U e (em) B sed  SEH(%)
. Days from Number . b% 54 . .
Line ine to headi il height length Neck length TNSP TGWT  weight per Stigma
sowinig fo hieading ol feaves (em) (em)  of spike(em) (g) ear(g) exsertion(% )
ﬁi& 14 74.8 14.1 72.3 22.6 -11.1 184.9  24.0 4.4 43.0
Jinnong 1A
Bl 97 (k)
Zhenshan 97( ck) 67.7 14.0 64.0 23.0 -14.4 151.3  25.0 3.78 43.0
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Table 4 Fertility comparison of test cross progenies from three types of cytoplasmic male sterile lines.

A4 Male parent B4 Female parent
R 4 1A Jinnong 1A 11 97A Zhenshan 97A M~ 41A Congguang 41A
(=} e
BA - ERR) ppmrer (%) HREIE(D) EHTRE(D) AREEE(D) BHARE%) BRERE(%)
Line Natural Pollen Natural Pollen Natural Pollen Natural
seed set(% ) stainability(% )  seed set(% ) stainability(% )  seed set(% ) stainability(%)  seed set(% )

21l 978
Zhenshan 97B 86.6 4.4 4.3 0.5 2.0 50.0 71.8
I-32B 85.2 5.0 2.0 2.7 2.9 53.0 66.2
M) 41B 92.5 0.0 3.3 50.5 87.0 2.8 7.6

Congguang 41B

ELHK 90
Zaohui 90 78.5 27.1 0.6 90.0 91.6 55.0 79.1

&k 016
Fuhui 016 90.5 22.4 0.2 89.0 81.4 35.0 65.2

ELK 89
Zaohui 89 80.6 1.7 0.0 84.5 92.5 51.3 65.2

HA$K 63
Minghui 63 73.4 12.0 3.1 88.0 81.6 83.5 87.8
IR24 65.6 1.6 3.4 95.0 82.9 55.0 84.8
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6.1 FREHZB/RA

Pl CMS-FA RURA T REK 2A 2l 54
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Table 5 Yield and growth duration performance of CMS-FA hybrid rice.

#EH 2AFH HHE(em) BK(em) BE o g THE TR #™(%)
af (R/7H) (d) Plant Ear  (f/m’) B (%) () (Vhm®)  Yield
Combination Sowing  Whole growth  height length  Ear number TNSP Seed set TGWT Yields increase
date(m/d) period(d) (cm) (em)  (ear/m®) (%) (g) (vhm?) (%)
ﬁ;&ﬁt 2 6/29 118 104.3 23.7 225.7 159.4 88.6 25.1 7.8 +5.9
Jinnongyou 22
ﬁ;&ﬁt 3 6/29 115 102.0 23.5 225.7 146.0 90.4 27.2 8.0 +7.7
Jinnongyou 23
il 63 (CK)
Shanyou 63( CK) 6/29 114 94.8 23.9 239.2 121.4 90.9 28.8 7.4 -
ﬁ;&ﬁt 2 11730 148 119.9 25.2 224.9 210.1 86.4 26.0 10.5 +30.5
Jinnongyou 22
ﬁ;&ﬁt 3 11730 147 113.8 25.3 224.9 182.2 85.1 29.5 10.1 +25.4
Jinnongyou 23
il 63 (CK)
Shanyou 63( CK) 11730 132 97.0 29.5 298.3 108.0 87.0 29.5 8.1 -
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6.3.1 ¥ ZINEEAE 2007 4538 RS X IR

R, 28 14 KR Q5™ 85 7.01
v/hm” , L3 R AR 63 37 9. 07% , 71k &

. 2008 4E LK, FH RN 7. 65 vhm', H Xt
RA G 63 3™ 8.98% , =R BFE ., P
T3 LT ERIE > 9.025%

6.3.2 AAFH 2007 FEFH 126.9 d, IR
MR 63 + 0.5 d;2008 4F b Xt HRANAE 63 K 4.1
do P HexT BRLE 63 2.3 do

6.3.3 BARK FEARBEKRESL 7% FFKRE
73.3% ,FEREHHR 46. 8% hiK 7.3 mm, K F L
3, EHKRE2D , EAE3.4% ,FWAE 2 &, W
WME 5.8 %%, BCHIE 76 mm, BLAETEM 15.7% , &
HE7.2% ., A ARIEE 3 FaREEM
Km AR

6.3.4 HFME WENBERIESERIN
HR(5 &) o



12 PERLA KSR 1%
x6 FREHFTEEARR
Table 6 Rice quality of CMS-FA hybrid rice.
W e P SERB WS
Test items Stardand Jinnongyou 22 Jinnongyou 23 Shanyou63 ( CK)
#E K (% ) Brown rice rate( % ) 77.0~78.9 84.1 82.2 78.5
$& A 2 (% ) Milled rice rate( % ) 69.9 ~70.9 73.4 73.3 74.1
B HR (% ) Head rice rate(% ) 40.0 ~44.9 63.8 67.5 54.8
$ K (mm) Grain length( mm) >6.5 7 7.6 6.2
K P Aspect ratio - 3.3 3.6 2.8
Y %% ( % ) Chalky rice rate( % ) 21 ~31 5 2 52
Y& Chalkiness degree 5.1~8.0 0.4 0.2 18.7
B (%) Trans parence( grade) 2 1 1 1
Ak spﬁZiiﬁg(fﬁe(grade) 4.0~4.9 5.2 5.8 6
JBEHE (mm) Gel consistency( mm) 50 ~59 75 82 36
BEEFERH(% ) Amyoose( % ) 15.0 ~24.0 13.4 14.1 20.7
EHAE (% ) Protein( % ) 8.0~8.9 9.7 9.2 9.6
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