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Genetic Diversity Analysis of Core Rice Restorer Lines of China and
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Abstract ; The objective of this study is to analyze the genetic diversity of 58 varieties of rice restorer lines
based on yield loci related markers. 47 yield loci related markers were used to scan 58 varieties from China and
south and southeast Asia. The result showed: (1) In restorer lines from China,36 yield loci related markers showed
polymorphism ,and 90 alleles were detected with an average of 2. 500 alleles per marker(62. 905 effective alleles
with an average of 1. 747 alleles per marker) ,and the average of Shannon information index was 0. 632, ranged from
0.271-1.266. (2)In restorer lines from another countries,all of the 47 yield loci related markers showed polymor-
phism, and totally 131 alleles were detected with an average of 2. 787 alleles per marker(82. 686 effective alleles
with an average of 1. 759 alleles per marker) ,and the average of Shannon information index was 0. 649 ,ranged from
0. 109-1. 110. (3) Cluster analysis showed that the 58 varieties could be clustered into three categories on the level

of 0.73 genetic similarity coefficient. The varieties from China were mainly clustered in 1,2,3 subsets of group I .
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Vietnamese varieties were mainly clustered in 4 subsets of group I , Bangladesh varieties were mainly clustered in 4

subsets of group IIl. All of above results showed a narrow genetic base in the tested Chinese varieties and Chinese

varieties had a distant genetic relationship to other countries varieties.

Key words :rice ;yield loci related markers ;restorer ;south and southeast Asia;genetic diversity
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Table 1 Name and origin of varieties used in this study
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BezE R, 51 PEA AR R I A 2R e K R
TGRSR K R 5T 1 30 VAT 55 2 — | B A58 KA
S A Pt A5 T T [ A1 5 R A AR R I B R
AT A B, TR 43 10 0 B e S R P
MBS TR FE A BRI L 25 T B A D . ARt
FEE ] 14 Oy h E 2SR B T F R 44 15y 7 2
IREEREA IR MR BEHL T 47 A5 E MR E
BRI SR IC , ST IR 2R AT, S
PRIZ Z2 G055 B W M 7R e S o 8 05 1) a8 A% 2 5
SRy LR FH A I e AR R B iR, = e 3R AR AR T
TRA AL R, AL PSR FI R 2S5 |
1 #RlERE
1.1 ##

B pk R RS 58 iy (K 1) . Horb 14 £k
A E 18 ok HEREE, 12 3ok A ES,3 ok A HE
o, 8 Mk A b, 2 ok A&, 1 2k 3w
L, Y =R IKE R,

s RN EER IR
Number Name of material Source of material
1 E% 9113 [

2 #i 725 el

3 PR 17 SHEE|

4 IR 527 1

5 Wik 7954 el

6 R24 FEHTE
7 KRH2R EPJE
8 Samba Mashari ERJE

9 NPT-1-1-7 FEHTE
10 Suweon-287 |

11 VIR-51 E[

ErRss A2 R R IR
Number Name of material Source of material
12 VIR53-1 ElE
13 VIR-54 ENRF
14 VIR54-2 E[RF
15 PR3138 ENRE
16 ARR772 E1)ES
17 ARR778-6 B
18 ARR778-2-7 ENRF
19 BR28 ESYJIIETA
20 Bac Thein80 B
21 Kdau i)

22 Q5 R
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r1(4)
5 L2 FR AR IR i L2 R AL R IR
Number Name of material Source of material Number Name of material Source of material
23 Quang Te2 fi1E) 41 S6314 E s
24 Khang Dan fitea] 42 BR802-118-4-2 e IERA
25 SITA E 43 BR284-2 ErIEA
26 PANT-12 N 44 PADDY-KS282 ERIlIERA
27 Swama Mtu 7035 E B 45 BRR1-4 FoylIEA
28 S6035 g 46 PADDX KS-282 e
29 il 14 G| 47 BR28-6-2 I IEATA
30 K 63 ] 48 BRS 28 W) lIE A
31 B 1577 T E 49 THI1 %%
32 R818 i 50 TH2 eS|
33 Pk H103 o 51 NEAMAT igee)
34 K 727 r [ 52 OM 5338 i)
35 ik 8258 i 53 OM 5628 faqe)
36 T025 o 54 OM 6378 i)
37 i) 7 3301 o 55 OM 7938 i)
38 Jaya ERE 56 OMCS 2009 it
39 NRH2R E 57 AS 996-1K R
40 BR827 E[pE 58 IR 19746-28-2-2 JEHETE
1.2 DNA REUR S FARITEHE FRICE IR EEAT PRI BL, — 2 5 PRIk QTL £
K H SDS IEFEHUA RLAY DNA SRR, TR SR Al o7 B v R Y 5 TR R %

BELRY > FARIC S 47 A, S A KRRy B, FRIC I W S AE hup://www. gramene. org £
12 &G @R b FRic PR G R PRILR 2, 08t ify Jf i RIS AR MR BR A A5
R2 41N FEMARRCERRESETE

Table 2 The name and literature source of 47 yield loci related markers

319 PASERES PR S 30k 519 PASERES P AL S S SR
Primer Chromosome Yield loci and literature Primer Chromosome Yield loci and literature
RM1 1 qNFGP-1-114 qGW-1115] qSP1al!®! qTNSP-1-1114] RM411 3 GS30%)

RMS 1 qGPP-1-2(0) 1170 yid1. 118) yid1. 119 qHR-1-2(1) *) || RM520 3 qPNP3bLB] gw3. 112
RM129 1 qSNP-1al2!] RM571 3 qTGW3cl%!
RM212 1 gwl. 1122 RM252 4 qPN4. 4[%]
RM246 1 qSPC1¢! %) RM273 4 qPN4. 41%)
RM293 1 qFPFFA-1-1(1) RM206 5 qGW5-1015]
RM302 1 gwl. 1122 RM289 5 qGW5L1)
RM315 1 phl. 1/} RM3 6 Mocl 137
RM472 1 gpll. 112 gpl1, 1020 RM204 6 qFGP6 %)
RM29 2 qTGW2!27] RM346 7 qKGW7. 1130
RM71 2 qTGwW2 %] RM210 8 qPN8. 2038
RM208 2 gw2. 1028 RM223 8 qSP8h[%]
RM213 2 gpl2. 1) RM331 8 qSP8h[%]
RM262 2 np2. 1128 RM447 8 qKGW8!3)
RM263 2 Fig-11% RM205 9 gw9. 2%
RM341 2 qyp2!3) qPNP21Y) RM219 9 qSBN-91211 M1 [#0]
RM424 2 qKGW2[3] RM566 9 qGYP9[*]
RMS85 3 qSNp-312!] RM228 10 gwl0b!*)
RM130 3 gw3. 2017 RM258 10 qSNP-1012!]
RM148 3 qSNp-312!] RM4b 11 gwl1037]
RM227 3 qPN4 3] RM20a 11 qGW11. 1122
RM231 3 qDTH-3-2(1) ["7] qHDD-3-2(t) 3] RM254 11 GW1147 gPN11[#2]
RM232 3 qGR-3-313) qGWP33*) NP-3-10%] qTGWT-3-1(1)[™) || RM17 12 qSW12[#]
RM251 3 qSSR3 /%!
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1.3 PCR ¥R SR

PCR §"#81K % 25 wL, 245 10 mmol/LTris-HCI
50 mmol/L KCI,1.5 mmol/LMgCl, 50 ~ 100 ngDNA |
200 pmol/LdNTP.0.1 wmol/L 31##1 0. 04 U/pL
Taq RAME, PCR VLT K .94 CHAEME 9 min;
94 CALME 45 5,54 CiB Kk 45 5,72 CIEH 45 s,
35 WAEFR, feJe 72 °C F AR 7 min, Hr A4S 51514)
HFFFIAE, Tm AR, 1B KB 0% A 8 5
PCR ¥ 41 7= W25 3% SENEWHEENE 120 V HLJK 2 h,
EB YL If 5 AR
1.4 HiRAES SHEMTM

MR PR E S RE e H DK A 235 R, N TRl 4 1 4%
WA 1 AR A A5, AP IEAE 1, B ieE o,
HRRIEN 9, HFET 0-1 KR K MR 40 A
OB, I Popgenl. 32 FR2E ™ 45 45 0 3 M %
(Na) A S5 FE R ELCS (Ne) F1 Shannon 15 B 48
B S Ak ZREES R, R NTSYS-PC 2. 10
B, TSR IR )5 AL A B R B (GS) |, IR HE s 1%
AL ZR B, FA B INAL L T2 (UPGMA ) #4734
BT, 2 ) G2 U5 ) 352 A% SR AR TR

2 H#RESH

2.1 IheeERERIZHEN
47 A e S bR e Y A R W R 3 P
1 14 R 2R 47 ASrE A s bnic 36 4

RI TN FTFEMSFIETIBER

HA 280, S IHARER 76.6% . 36 A ARic ALy
N FE A 90 4, SFH B FRICY 1 2. 500
A BARIC I S SR AIE R 2 ~4 4>, AREE
FIEE 62.905 A, V-S4 B FRic K il 2] 1. 747 4,
BAPRICHZE TR A 1,166 ~3.314 4>, 11 PMRiICTE
14 1y 98 W5 18] J6 2 25 1, 4 9 & RM212, RM302
RM472 . RM130, RM231, RM232, RM3, RM346 .
RM210 .RM223 RM331, A 2 Mhric ki3] 4 4~%
L A, 43 5l J& RM71, RM252, 36 ™A bk i
Shannon 15 8 35 £ #1{E R 0. 632, A8 5 M 0. 271 ~
1.266, 34 4 4~F5ic Shannon {5 B A8 5 =1, 434
J&= RM71(1.266) .RM252(1.119) .RM447(1.010) .
RM219(1.012) , 47 A~7=w o Sbric ek A EAMNY
44 ygElgrh Y HA 22380 LY HE B SR FE A 131
A B EARICY 1EF] 2. 787 A, BANFRIC S
RIECH 2 ~ 6 4>, A RLEE Iy 82. 686 >, -3
BAFRIE 1. 759 A, 2B 08 R 1047 ~ 2. 979 4>,
RM204 FRic AN E] 6 250 Fk R, A6 ) 581 46 3 ik
K Z W hric, 47 P Hric Shannon 15 B 18 50°F 1Y
54 0. 649, 28 iE 5 0. 109 ~ 1. 110, 34 7 4 FRic
Shannon 15 B 8% =1, 4> % /& RM71 (1. 063 ) .
RM424(1.110) ,RM206 (1. 074) .RM204 (1. 024) .
RM219(1.095) .RM566 (1. 040) .RM258 (1. 041)
K1 2SI RM204 F1 RM206 i 47 44 4%
ELN

Table 3 The amplification results of 47 yield loci related markers

Gt T E B China source Rl S A< I BE R South and Southeast Asia source
Primer SAENE Ve ARCFAIEBE Ve Shannon (FEIEE T FAEH Na AHENMSEHEE Ne  Shannon {5 BIEE 1
RM1 2 1. 166 0.271 4 1.537 0.698
RMS 2 1.352 0.429 3 1.968 0.793
RM129 2 1.551 0. 540 2 1.424 0.474
RM212 1 1.000 0. 000 2 1.984 0.689
RM246 2 1.899 0. 666 2 1.766 0.626
RM293 2 1.166 0.271 2 1.862 0.656
RM302 1 1.000 0. 000 3 2.333 0.953
RM315 2 1.166 0.271 2 1.047 0.109
RM472 1 1.000 0. 000 3 1.385 0.533
RM29 2 1.988 0. 690 4 1.584 0.681
RM71 4 3.314 1.266 4 2.514 1.063
RM208 2 1.352 0.429 2 1.365 0.438
RM213 2 1.551 0. 540 2 1.095 0.185
RM262 2 1.352 0.429 3 2.013 0.831
RM263 3 2.195 0.925 3 1.830 0.789
RM341 3 2.449 0.984 3 1.754 0.760
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®3(4)
31y HE IR China source B} 7R T %8R South and Southeast Asia source
Primer SERIENE No ARCEMIEE Ve Shannon [FEIEH T BN N ARSI EL Ne  Shannon {5 BAE%K 1
RM424 3 1.374 0.536 4 2.581 1.110
RMS85 2 1. 166 0.271 2 1.308 0.398
RM130 1 1.000 0. 000 2 1.047 0.109
RM148 2 1.742 0.617 2 1.658 0.586
RM227 2 1.899 0. 666 4 2.185 0.916
RM231 1 1.000 0. 000 3 1.909 0.776
RM232 1 1.000 0.000 2 1.948 0.680
RM251 3 1.374 0.536 3 2.185 0.847
RM411 3 1.374 0.536 2 1.252 0.354
RM520 3 1.899 0.831 3 2.246 0. 888
RM571 2 1.166 0.271 2 1.308 0.398
RM252 4 2.683 1.119 4 1.698 0.796
RM273 2 1.742 0.617 2 1.365 0.438
RM206 2 1.988 0.690 3 2.856 1.074
RM289 3 2.253 0. 898 2 1.146 0.249
RM3 1 1.000 0.000 2 1.424 0.474
RM204 3 2.449 0. 984 6 2.075 1.024
RM346 1 1.000 0. 000 2 1.365 0.438
RM210 1 1.000 0.000 2 1.198 0.305
RM223 1 1.000 0. 000 4 1.464 0.651
RM331 1 1.000 0. 000 2 1.146 0.249
RM447 3 2.522 1.010 3 2.175 0.872
RM205 2 1.166 0.271 3 1.204 0.368
RM219 3 2.600 1.012 3 2.979 1.095
RM566 3 1.374 0.536 3 2.667 1.040
RM228 3 1.374 0.536 4 1.956 0.856
RM258 2 1.551 0.540 3 2.719 1.041
RM4hb 3 2.195 0.925 3 1.716 0.709
RM20a 3 1.610 0.687 3 1.377 0.503
RM254 2 1.551 0.540 2 1.252 0.354
RM17 2 1.352 0.429 2 1.816 0.642
| —— 48 49 — 58

A B:##ic RM204;C D #7ic RM206 ;1 ~58 . b1k 5
A and B is primer RM204,C and D is primer RM206,1-58 is the material number
E1 Ha5ImyigER

Fig.1 Amplification results of partial primer
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HRHE 47 AP AL s bRicy R 2R R IR 0. 73 Ak, AR 58 4 BE IR 43 o = R SR
NTSYSpe-2. 10e 4 #% Nei’s B EEHA 58 3% (K2) , HistfEAHBIRE(GS) 28l 0.71 ~0.99,
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Fig.2 Dendrogram of 58 rice varieties cultivars based on genetic similarity coefficients of yield loci related markers

55 T ZRBESL 35 M e U, o LA R 60.34%
FEEARRIREL 0. 743 4b5rh 5 ASERE, S5 1-1 WA
I 16 (EUR, P E 7 4 ENEE 3 4%, Bg 3 0y,
P2y Z5E 1 6y, 12 WRELAS 6 4y, T E 4
03 AEREEFIENES 1 6y, 25 1-3 WAEHAT 4 BT,
i 2y, FERLEEAEDREVRIRAS 1 0y, S 11 WA 2R
[-2 WAk -3 WA 13 P EIE, & E
BRI 92. 86% ,3X 3 MNEHEFR N T E BEIEHE,

-4 WHEIEA 8 Oy BEii Bimg 5y, BN 2 007, wh ]
L4y, #0 1-5 WWRERA 1 BT, ok HEDRE,

S5 WIERESL 7 Oy B IR, I 1 4 BN S iy,
LT Gy 56 MZRRERL 16 BT 7Eist e R L 2R 2
0.75 Abdl 53> 3 AR, 50 -1 P AFAT 2 {7 B BE ¢
PEAN 1 Oy B BRI, A -2 MERERL 7 (B8, iRy
300 B 2y d RN ZR E 4% 1 4y, 25 10-3 A
6 ByBEIR, Fndr 4 03 AEERIEMENEES 14,



402 MoY o fe

T ¥ 18 %

3 g

KR o B YR 11 35 A 2 PR AR 9 2 T A o %
PRt S22 R EE i, ok B R &, s %
BT R FEEPEWA . — 25 TR
YRR ZREERR T, IR I T FARIC B 2R
WFoE., HTF2H 2R 5 52 BB 52, (5
ST ARC UL e | B N 32 IR 10 52 ) S AL A
HETE & 2t il ZREMERE R B T2, T A2k
ST TEFAEDT BB AN NN Bk
HefE R A S BRI A ARG O 2 R
ANTRIIA AR AN [ A 6] H 05 05 1) st A5 2R A T
BNVEANNT, TG I, TR bR IC 5 4
FERA R Fhric M8 L, i # B T 5 Bistk O
s ) BEED, AT I AL LA 25 5 A AL, X
BFMRFEAASHEE XL,

F R KRB L ZREE ,— 7 R AR AR i A
F 2 B — g B B XU , 55— T A O AR A R
SEA R BEEERY B ARSI R, SR AR
Tk R 5T Sk TR K R W TR s A% 22 R 1k A R Ak
AT TR I 9 B T I KR 0 TR A 38 £ A
HEKRERE MR EE M2 —, X
(EPEE dhmd g ) 2 Bk, A m, SR E A
BB REK I AREMEEFEE, 18 Ry
o7 FH R KRR 6 12 = T 6 L e A 0 R st % S il 1Y)
HEEGRAR, AW LA EDEE | R e Sy 3
(PRAE ZRGEUR , R © 48 T e A Al o7 o 24 A
HL RIS 47 A 7= i s bR, 40T B R
GRS E M BT IR I e 25 5, N2 AR 04
(I 36 4>, [EA 47 A) AR (P IE 90 A4, [
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