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Dissection and Genetic Analyss of the Magor Restorer Gene of D-type Hybrid Rice
Restorer Line
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Abstract : To dissect the major restorer gene of D-type hybrid rice restorer line, a set of near-isogenic lines (NILS) carry-
ing gene of fertility restoration from Minghui 63 with a genetic background of D297A were used. Through careful trait investi-
gation and marker-ass sted selection of the off springsof both the back-crossed and self-crossed plants, anindividua , NIL 818,
which contained a magjor restorer gene and had genetic background very smilar to that of D297A (only 1.5 % of the SSR dtes
revealed the genotype of Minghui 63) was chosen. Moreover , the fertility segregation ratio of F. populations of D297A/ 818,
D62A/ 818 and Zhenshan 97A/ 818 were fitted to 3 1 confidently , it was proved that the NIL 818 contained a magor restorer
gene. Investigation on the pollen fertility and seed setting rate of F. population of these combinations and the seed setting rate
of the hybrids with NIL 818 crossed by several typesof CMSlinesin different ecological areasindicated that the diff erence of
fertility restoration ability between the sngle mgor restorer gene and the whole restorer genes of Minghui 63 was very small ,
and the expression of the major restorer gene was stable in different genetic backgrounds.

Key words: rice; restorer gene; genetic analyss; QTL dissection; marker asssted selection

63 D297A D , 7
SSR , 63 D297A
818 , 297A ,SSR 1.5% 818
, 818 ,
818 63 2
; ; ’ ; QTL ; ;
1 Q943; S334.5; $11.035.1 A : 1001-7216(2005) 05-0406-05
D 1
, D297A ,
[1] , 63 y
2 231 vao
RFLP SSR 63 1
1 10 ,
10 1 1.1
Yao 10 1996 , D297A
63 F . D297A ,
451 D297A
63 2 D297A , 7
, , 1 1, 3 1
1 2004-10-26; : 2004-12-20

(1970-), , )



D297A ,
2 L 1
13
1.2
DNA , Murray cTap
Yao [5]
, 63
RM1 RM258 RM304,
, ; Cornell SSR
, 33 SSR ( 28
1691.7 cM) , D297B ,
1 PCR
EB 3% ,
1.3
2002 ,D297B 814
815 818 819 823 824 827 841 844, 3
, 3 122
5
: (d)
(9) () ()
(%) (t/ hm?)
2003 63 818
D62A A D297A F1
3 , 5
Fu ; 63
818 97A D297A D59A
D702A G46A (A50A  -32A A ,
Fu 3
DPS :
L SD
2
2.1
2.1.1
RM258 63
, 1
814 815 818 819 823 824 827
841 844, 63 10

1

407

M123456 7 89101112131415

250 bp
100 bp
1 RM258
Fig.1. Sdecting the near isogenic lines (NILS) by RM258.
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1 D297A
Table 1. Result of background sdection and performance of NILs in the back-crossing and sdlf-crossing.
Sdlf-crossing Back-crossing (SSR )
Code of NIL 6 1) @D Difference of genetic
Fertile Sterile Fertile Sterile backgrounds / %
814 43 17 0.556 32 26 0.431 1.5
815 45 13 0.092 37 23 2.817 2.0
818 44 15 0.051 28 31 0.271 1.2
819 46 14 0.022 31 29 0.017 1.8
823 40 19 2.040 37 21 3.879 5.7
824 48 12 0.556 35 25 1.350 1.5
827 48 11 0.955 33 25 0.845 2.3
841 48 11 0.955 32 27 0.271 1.2
844 50 11 1.230 37 23 2.817 4.3
2

Table 2. Performance of agronomic traits of NILsand contrals.

Material Days to Plant height No. of panicles No. of spikelets Seed setting rate  1000-grain Yield
aterl heading/ d /cm per plant per panicle | % weight/ g /(t- hm?)
D297B (CK) 84.2 96.1 9.9 140.5 84.4 25.06 442.5
814 85.3 96.7 10.5 141.7 83.5 25.45° 450.1
815 87.2" 99.4 12.4° 150.8" 80.7" 26.22° 428.9°
818 84.5 95.7 10.1 140.3 83.9 25.24 448.3
819 82.7" 97.3 9.5 135.2° 85.6" 24.57"° 440.6
823 87.5 95.8 10.6 146.5 84.5 26.17 460.2°
824 85.1 97.2 12.5° 138.9 83.6 26.02° 449.8
827 83.4° 94.5 11.6° 145.2° 82.5 25.24 431.9°
841 86.9° 101.4° 10.7 150.6 " 80.2° 24.89 457.2°
844 85.6 100.5° 11.5° 152.4° 81.3 24.84 455.1°
0.05

"Ggnificant at the level of 0.05 compared to CK.
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Table 3. Fertility of each combination and the segregation of their .
F F F ( ) )
X
o Seed setting Percentage of the Segregation ratio of F.
Combination ) ) (€0
rate of the Fi/ % fertile pollenin Fi/ % (Fertile plant Serile plant)
D62A/ 818 81.10 90.80 887 301 0.222
97A/ 818 Zhenshan 97A/ 818 79.80 90. 60 697 211 1.411
D297A/ 818 80.70 91.00 93 26 0.473
D297A F 76. 2%
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Table 4. Fertility of three combinations of NIL 818. %
Wenjiang Lingshui
Fertility 818 D62A/818 TAEE D297A/818 818 D62A/818 NS D297A/ 818
Zhenshan 97A/ 818 Zhenshan 97A/ 818
Seed setting rate 85.1 80.1 79.6 81.2 84.2 82.1 80.1 80.2
Percentage of fertile pollen 94.3 91.2 89.7 92.6 93.5 90.3 91.4 89.7
5 818 63 Fu
Table 5. Average sed stting rate of the hydridsfrom NIL 818 and Minghui 63 in different sites. %
63 Minghui 63 818 NIL 818
Serileline Mean
Wenjiang __Leshan Nanchong _ Mean Wenjiang __Leshan Nanchong _Mean
-32A 72.9 74.1 73.9 73.7 cd 73.2 72.5 74.0 73.2e 73.5d
D297A 73.0 74.2 72.6 73.2d 76.7 77.5 78.3 77.5ab 75.4c
D59A 75.4 74.5 74.5 74.8c 73.9 72.9 76.1 74.3de T74.6¢c
D702A 74.1 74.2 74.4 74.3 cd 74.4 76.0 75.4 75.3cd 74.8¢c
(A50A 76.6 76.0 76.6 76.4 b 77.9 78.2 78.0 78.0a 77.2b
46A 77.8 78.0 79.6 78.5a 76.3 75.7 76.4 76.1bc 77.3ab
97A Zhenshan 97A 78.5 79.7 80.6 79.6 a 74.2 74.6 74.4 74.4de 77.0b
A Xiegingzao A 77.8 80.2 79.7 79.2a 76.6 78.3 77.1 77.4ab 78.3a
Mean 75.8 76.4 76.5 76.2 75.4 75.7 76.2 75.8 76.0
LSD LSD :LSDoos=1.1593, L SDo.ox =1.5973; 63 LSD LSD
: LSDo.os =1.2249, L SDo.ox = 1.8557; 818 LSD LSD :LSDoos =1.4424, L SDo.ox =2.1851

The L SD value of 2 restorer linesfor their seed setting rate: L SDo.os =1.1593, L SDo.x = 1.5973; The L SD val ue of Minghui 63for its seed
setting rate: L SDo.os =1.2249, L SDo.o: =1.8557; The L SD value of NIL 818 for its seed setting rate: L SDo.os =1.4424 , L SDo.x =2 1851.
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