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Polymorphism Analysis of Rf-1 Gene Locus of
Main Rice Varieties (Lines) in Ningxia

WANG Jian, LIU Wei”

(The Crop Research Institute of Ningxia Academy of Agricultural and Forestry Sciences, Yongning, Ningxia 750105, China)

Abstract; 49 samples selected from main varieties (line) of rice from Ningxia are taken as experimental ma-
terial, the functional marker of which are subject to analysis and gene sequence comparison at R f~1 gene
locus and discrepancies in all materials at various loci are subject to cluster analysis to determine pattern
and characteristic of R -1 locus and offer theoretical reference for trans-breeding, molecular marker selec-
tion, configuration of hybrid combination and utilization of hybrid vigor of sterile line and restore line. The
results show that; (1) 11 varieties (lines) are (Rfla/Rfla) genetype, accounting for 22% of main rice
variety (line) in Ningxia; (2) Rf1b gene locus detection found mutation at basic group of 17 points, a-
mong which loci 2459, 2283, 2059, 1694, 2205, 1784 and 2315 have the highest frequency of mutation a-
mong each variety (line), while loci 1576, 1881, 1970 (1985) have the lowest frequency of mutation; (3)
The mutations are mainly replacement of nucleic acid characterized by numerous loci, including large varia-
tion among varieties (lines) and relevant less insertion mutation locus, only a few varieties (lines). There
are about 8 mutation loci in each variety (Line) in average; (4)It is observed from cluster analysis that

main rice varieties (lines) in Ningxia could be divided into 3 types, with each type corresponding to main
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varieties (lines) at different periods, difference of varieties (lines) from the first cluster to the third cluster

grows and becomes more diverse, but mutation of each variety decreased from 9 to 7 in average.

Key words: Ningxia rice;male sterile restore gene;functional mark;gene sequence
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Table 1 Basic information of 49 rice varieties (lines) in Ningxia

%5 No # Bk Name %% Pedigree

WBo01 RS 29 Jingdao29 RS 29 Jingdao 29

WB02 75| 39 5 Jingyin39 MY 5 5 /4L Bt 4 5 Fujisaka 5/Hokuriku 4

WB03 55 216 Ningdao216 A 6 /8023 Ningjing 6/8023

WB04 Bkt Akihikar F48 /2] Toyonishiki/Liming

WB05 T &M 1% Ningxiangdaol 57 2 % Jingxiangdao 2

WB06 THR 25 Ningxiangdao2 F KL/ /A30/ 4Bt 6-2 Xiangxuenuo//A30/Nongyuan 6-2

WB07 TR 3 5 Ningxiangdao3 FFIMkE //A30/ 4 BE 6-2 Xiangxuenuo//A30/Nongyuan 6-2
WB08 THE 5 5 Ningnuob THE 5 5 Ningnuo 5

WB09 “H 3 % Ningjing3 5071 39/508] 59 Jingyin 39/Jingyin 59

WB10 TR 7 5 Ningjing7 218 12/66-6/ /2] /1 XA %1 Hongqi 12/66-6/Liming//Shanfengbuzhi
WB11 9 2 Ningjingd 78-4442/78-127

WBI12 8 12 2 Ningjingl2 8OK-479-1/35 7% 52 80K-479-1/Qingza 52

WB13 T4 13 % Ningjingl3 FHE 3 2 /IR24//76-1303 Keqing 3/IR24//76-1303

WB14 ¥ 14 2 Ningjingld 8131F1/8035F1

WB15 S 15 2 Ningjingl5 87TF-129/84XZ-7

WB16 T A 16 5 Ningjingl6 81D-86/81K-249-3

WB17 T A 18 5 Ningjingl8 KB 77-61/7% 69-7 Nongyuan 77-61/]Ji 69-7

WB18 T8 19 2 Ningjing19 83XW-555/86]Z-12

WBI19 54 23 2 Ningjing23 88XW-495-1/84X2-7

WB20 T4 24 % Ningjing24 T 12 5/ 35 A 4 2 //92 HE-37 Ningjing 12/Ttalia 4//92 Xiawen 37
WB21 FHE 25 5 Ningjing25 TR 10 5 /4 BE 6-2 Ningjing 10/Nongyuan 6-2

WB22 T 26 5 Ningjing26 45| 2 5 Jinyin 2

WB23 S8 27 % Ningjing27 % 11-2/54%5 . Lengl1-2/Saturn

WB24 TR 28 5 Ningjing28 5] 15 /4€ 21 Shanyin 1/Hua 21

WB25 TR 29 5 Ningjing29 5] 15 /91XW-65 Shanyin 1/91XW-65

wWh6 30 % Ningiing30 1168 L 303018 5 30475 L 1018 Chaechan 1 Chsochin 2
WB27 T 31 5 Ningjing31 LQ-1

WB28 THE 32 5 Ningjing32 83XZ-489/Jk & 125 83XZ-489/Tenxi 125

WB29 S8l 33 % Ningjing33 93175/ 93H-1-(1)

WB30 T4 34 B Ningjing34 552A/4K 15 552A/Hui 15

WB31 THE 35 5 Ningjing35 88xw-495-1/84x2-7

WB32 S8 36 % Ningjing36 B 6///dE 59/02428//h % 8503/84xZ-7 You 6///Zhonzuo 59,/02428//Zhongxi 8503/84xZ-7
WB33 4 37 B Ningjing37 96G-59/Dongnong 415 96G-59/ %54 415

WRB34 THE 38 5 Ningjing38 4 F/96G-59 Jingfen/96-59

WB35 THE 40 5 Ningjing40 4 /96G-59 Jingfen/96-59

WB36 G4 41 % Ningjingd1 94xw-127/241 45 11 %5 94xw-127/Zupei 11

WB37 T 42 %5 Ningjing42 89XW-216/92XW-723

WB38 S8l 43 % Ningjing43 SR 12 5/ R 4 B //92 B3R 37 Ningjing 12/Italia 4//92 Xiawen 37
WB39 S8 44 2 Ningjingdd C57-80-9(101209) /C79-6

WB40 THRE 45 5 Ningjing45 JUHr 152/3F 9502 Jiuxin 152/Kai 9502

WB41 THE 46 5 Ningjing46 THE 12 5/ KM 4 2 //92 E i 37 Ningjing 12/ Ttalia 4//92 Xiawen 37
WB42 M 47 %5 Ningjingd? RALRE 15 /3% 8 101 Wuyoudao 1/Jijing 101

WB43 98XW-258 98XW-258

WB44 £ 51 Huab1 £ 51 Hua 51

WB45 £ 114 Huall4 % 114 Hua 114

WB46 4B} 843 Nongke843 A< Bl 843 Nongke 843

WB47 T 105 Jijingl05 Hr= 2 5 /3 89-45 Chaochan 2/]Ji 89-45

WB48 B 784]ing784 I 784 Jing 784

WB49 4 28 2 Chujing28 A4 26 2 /96Y-6 Chujing 26/96Y-6
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WB1 WB2 WB3 WB4 WB5 WB6 WB7 WBS WBY9 WBI0 WBII WB12 WBI13 WB14 WBI15 WB16 WB17 M

1000 bp
750 bp

500 bp
200 bp

WBI8 WB19 WB20 WB21 WB22 WB23 WB24 WB25 WB26 WB27 WB2§ WB29 WB30 WB31 WB32 WB33 WB34 M

1000 bp
750 bp

500 bp

200 bp

WB35 WB36 WB37 WB38 WB39 WB40 WB41 WB42 WB43 WB44 WB45 WB46 WB47 WB48 WB49 M

1000 bp
750 bp

500 bp

200 bp

WB01~WB49. [fF 1; M. DL2000
B 1 TE 49 FEKRERF(RORa 3 H AL ST REFRIE 48T
WB01-WB49 are shown in Table 1; M;DL2000

Fig. 1 Functional mark analysis of main rice varieties (lines) in 49 rice samples at R fla gene locus
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Table 2 Number of varieties at each mutation point of main

rice varieties (lines) in 49 rice samples

G ik G fi yit
Mutation position Quantity Mutation position  Quantity
1117(1118) 19 1927 21

1233 11 1970(1985) 1
1530(1546) 14 2059 47
1576 1 2205 46
1694 47 2283 47
1784 46 2315 39
1881 1 2459 48
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THor B A v A Dy A — A
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AR S FEAY R S RIS N T 9 AN RAR AL AL 13 AN
FiAl 8 NIABNIA L6 i A A 7 A AL 4 A
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FIHT DPS B, A4 153t Ok i 1 A4 9 5 (]
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WK 2 R, LABEREES 1. 25 gEdr R4, ol LAk 43
h =R T A3 S TR 24 ST
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1694.1784,1927,2059,2205,2283,2315,2459 {3 55
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(1985) i s IO R AL, RALAL JL 2 FEE L —, 55 2K
A ORER 2857 AR} 8437 RN T RE 27 50 ARk 11
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Table 4 Number of mutation loci of each variety of 49 rice varieties (lines) in Ningxia
o mutation locus No. mutation locus No. mutation locus No. mutation locus
WBo01 8 WB14 9 WB27 10 WB39 9
WB02 9 WB15 9 WB28 0 WB40 6
WB03 9 WB16 9 WB29 9 WB41 8
WB04 9 WB17 9 WB30 7 WB42 8
WB05 7 WB18 9 WB31 8 WB43 5
WB06 9 WB19 8 WB32 8 WB44 7
WB07 9 WB20 9 WB33 7 WB45 8
WBo08 9 WB21 9 WB34 8 WB46 8
WB09 9 WB22 8 WB35 6 WB47 9
WB10 9 WB23 8 WB36 8 WB48 6
WBI11 5 WB24 9 WB37 7 WB49 8
WB12 9 WB25 7 WB38 9
WB13 9 WB26 6
——————————————————————————————————————————————————————————————————————————————————————————————————— 1.25
©
1.00 - :é
0.75 %g
0.50 ﬁ&)é
0.25
MTTTTTTTTTITNrrnmi FrTrTT 0
e e T L e L e P PE LR,
SEEE55555555555555555555555555555555555555555555¢5

WB01~WB49 [f] % 1
Bl 2 THE 49 G EEKFER RA1 RN 5 BS54 bk &
WBI1-WB49 are shown in Table 1

Fig. 2 Tree diagram for Rf-1 gene locus cluster analysis of 49 rice varieties in Ningxia
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