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Genetic Diversity Analysis of Main Male Sterile Lines for Indica Hybrid Rice Based
on SSR Markers
FANG Shan-ru, ZHENG Yan-mei, WU Chun-zhu, LIU Yu-qin, XIONG Xue-jiao
(Rice Research Institutes Fujian Academy of Agricultural Sciences» Fuzhous Fujian 350018, China)
Abstract: Genetic diversity was analyzed among 15 main male sterile lines of indica hybrid rice from China with 99
pairs of SSR marker evenly distributed in the 12 chromosomes of rice. The results indicated that 71 (71.1%) pairs
of SSR marker showed polymorphism. There were 171 alleles detected with those 71 pairs of SSR marker. The
number of alleles for per locus ranged 2—5 with an average of 2. 47. The average of He was 0. 716 and average of
PIC was 0. 393. The 15 main male sterile lines were divided into two groups at genetic distance 0. 693. The sterile
line Guangzhan 63S could be grouped alone. Another group was composed of four photo-thermo-sensitive genic male
sterile lines and all main three-line male sterile lines. The clustering results based on SSR analysis was basically
consistent with the pedigree of 15 main male sterile lines.

Key words: India hybrid rice; male sterile lines; simple sequence repeats; genetic diversity
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Table 1 The CMS lines used and their origins

F5 % B % M * I
1 Bl 97A ZRAER L7
2 Xl 46 A S VN-FA )i
3 -32A B VNEA Wl g
4 4 23A =RAHR HIF
5 JekiHT A ZRAER e
6 IR58025A ZRAFR EI e
7 23A 23A SHREAFR gk
8 25A 25A =RAHR e
9 b A ZRAER e
10 HE 1A ZRAER i
11 7 63S EHEEAT R T
12 SE21S BT & e
13 458 TR EAMEAE & e
14 FJS-1 BT & i A
15 863158 SR BEAMEAE FR e

1.2 EEZA DNA 25

HUK R 5 6F S F . % B8 Doyle and Doyle! '™
) CTAB LZEAT KR HE N 4] DNA flii 4R B
1.3 SSR &#7

TEKFE 12 Z% Y (O A b e 2 51 M e L 99 4> SSR
PRl #EAT G Z AR ST, B ARG B B A T
W) TREAT BRZ A5

PCR W #£ PTC-100 §" ¥4 4L 317 . RA 10
pL OB AR F L P 4R 10 X PCR Buffer (20
Mg?* ) 1 pL. dNTPs ( 2.5
mmol « L") 0.5 pL, Primer (10 pmol « L") IE
545 0. 25 pl, Taq® 1 U, DNA 6 ng, &J5
FHR R a7k AR 2 10 pl, R ERF N . 94°C Fil AR
P 5 min, 94°C 281k 1 min, 55°C CAR¥E 59 H B
225 Bk 1 min, 72°CZEAf 2 min, 35 MEH;
5 72°C #hFEHE A Tmin, 1B KR E S MR http://
www. gramene. org/microsat/ssr. html /& 4 ” # 77

f9 SSR FIHiB KR . 978 ™ W1 8 o AR PE RN

mmol « L'

W BE M BE R oW Tk 4y B, B T2 4 R
GeneFinder 4% {0 30 min J5, 7£3E [E Ultra-lum 2%
Al Explorer 10 B AR R4 LI Hr . #5[F
— A ARiE B 2 A 2 AN UL R R R AN R W &
. ehRIC Il B 2 8 hRid.
1.4 HESH

B 1A SSR AR 1 AN, 1 A4HAEE
PEA N 1 AN 3L ARYE PCR 375 7= 4 (1)
HLKSE S . SR 0~ 1 jo i i B, MK —9
WAWWNAT, Awich 1, Tawidk o, A
NTSYS 2. 1 8 pFHBAT 5 2 A 5 b a) (0 1844 1 5
HR A i B (6] 35 4% BE B 4 A AR % B R 7 3 1
(UPGMA) #A17RE, JFLHIMRERERE, 0~1
K4t % M DataTrans 1.0 F2)F 8 4k 50, WA
Popgene 3. 2 TFH S0 FE AL (Na) . A3 2055 5
AL (Ne). Nei R ZHMAEE (He fFH 2
SHFEE T REIEE (PIO).,

2 HR55H

2.1 SSR#riEEHM

e KRG L R 40 B35 40 A 9 99 4~ SSR FRid
LKA T RIEAT Z M, L0 2 SRR
WA, ZERMAEESERTL TN, T14H2E
PEARIC LA I 2] 175 ASSFAL LR . AS R A 12 BT A
FNMEFMIEHBEE AR, BREER 2~514, F
Y1k 2,47 4, Hib RM168, RM473E biic 55 A8
SEcFEE, W 5 AN, KRR RM481,
J A AN s KA AR e R E] 2~ 3 AR
. FEHE Z MR He ¥ 0.716, 28R A
0.562~0.952; F¥HZEMFEE S HIEE PICH
0.393, AFMEH 0.124~0.760, &F PIC FEHIMHEM
ZBVERL S BUE 39 4, 1f 54.9%; Hr RM4T73E
M PIC i, w2 MRTEE.
2.2 BERLSW

T 71 A ZAVEARIC AR BE N NTSYS
A B BN B R A9 s A B B 0. 137 ~
0.820, F ¥ K 0.510, 2 i # fL HE B R H
UPGMA 7R 2 (K 1, 458 %£0, AR
HARIEMME 0. 693 bR APIRIEHE, H R Bz A
BRI 63S Ry 3, HHAAT RIEHY5
FEREES M 0. 531~0. 820, ¥ 0. 693, FI 4L
KIAE 25 o5 — REHALFE AT s K i) 4
WERATRMANCRBEAT R, LR LA
BIE 0. 507 b4k 3 ANWEHE, Hoh = RAH RS
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FRA M WAE, M, H#F AL 4G IR58025A, 23A Fl AL BN 0.327, WILIZWHEAE RBELH L
25A X 3 MAHZR, 23A Fl 25A J& IR58025A Al ZEgit, M, WREA SE21S. 45S, FJS-1. 863158
AR M A ERTE AN B2l 97A 4 7 4 HEAPNEEEAT R, XEAHREH W6111S
ZRAANFR, BB AR R 0,170 ~0. 527, AT R 164S EH KM .
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Table 2 The information of genetic diversity with 71 SSR loci in the CMS lines used

(VAL P EREN Na Ne He PIC g PSCREN Na Ne He PIC
RM315 1 2 1. 301 0.616 0.231 RM539 6 2 1. 642 0.696 0.391
RM428 1 3 2.103 0. 764 0.529 RM585 6 3 1.991 0.833 0. 498
RM443 1 2 1. 142 0. 764 0.124 RM11 7 2 1.142 0.562 0.124
RM462 1 2 1. 991 0.562 0.498 RM455 7 2 1. 991 0. 749 0.498
RM488 1 2 1.923 0. 749 0. 480 RM481 7 4 2. 368 0. 894 0.578
RM490 1 2 1. 142 0. 740 0.124 RM500 7 3 1.510 0.671 0. 342
RM529 1 3 1.718 0. 562 0.418 RM25 8 2 1. 142 0.562 0.124
RM543 1 2 1.471 0. 806 0. 320 RM38 8 3 2.103 0. 842 0.524
RM600 1 2 1. 301 0. 660 0.231 RM223 8 3 1.718 0. 806 0.418
RM6 2 2 1. 800 0. 616 0. 444 RM337 8 3 2. 419 0. 862 0. 587
RM138 2 3 2.103 0. 722 0.529 RM483 8 3 2.228 0. 850 0.551
RM166 2 2 1.471 0. 764 0. 320 RM201 9 2 1.923 0. 740 0. 480
RM183 2 2 1.991 0. 660 0. 498 RM219 9 3 2.528 0. 868 0. 604
RM211 2 2 1.471 0. 749 0. 320 RM296 9 2 1. 642 0.696 0.391
RM250 2 2 1. 142 0. 660 0.124 RMA410 9 3 1.718 0.711 0.422
RM263 2 2 1. 800 0. 562 0. 444 RM434 9 2 1.923 0. 740 0. 480
RM290 2 2 1. 142 0.722 0.124 RM244 10 2 1. 142 0.562 0.124
RM341 2 2 1.471 0.562 0. 320 RM258 10 2 1.923 0. 740 0. 480
RMS555 2 2 1. 800 0. 660 0. 444 RM311 10 2 1. 991 0. 749 0.498
OSR13 3 2 1. 142 0.722 0.124 RM330A 10 2 1.991 0. 749 0. 498
RM168 3 5 4.091 0. 562 0.756 RM590 10 2 1.991 0.749 0. 498
RM231 3 3 1.510 0. 951 0.338 RM21 11 3 2. 778 0. 880 0. 640
RM232 3 2 1.471 0. 779 0. 320 RM229 11 3 1.316 0. 622 0. 244
RM489 3 3 1.316 0. 660 0. 244 RM254 11 3 2.273 0.853 0. 560
RM520 3 2 1.991 0. 622 0. 498 RM286 11 3 2.419 0. 862 0.587
RM554 3 2 1. 142 0. 749 0.124 RM287 11 2 1. 991 0. 749 0.498
RM565 3 2 1. 301 0. 562 0.231 RM332 11 2 1.142 0.562 0.124
RM142 4 2 1. 301 0.616 0.231 RM441 11 2 1. 800 0.722 0. 444
RM273 4 3 2.103 0.616 0.529 RMA473E 11 5 4.091 0.952 0. 760
RM280 4 2 1. 800 0. 764 0. 444 RM4A 12 3 1.718 0. 806 0.418
RM401 4 3 2.103 0. 722 0.524 RM12 12 2 1. 642 0.696 0.391
RM159 5 3 1.510 0. 842 0. 356 RM17 12 3 2.273 0. 800 0. 600
RM233B 5 3 1.744 0. 678 0.427 RM277 12 3 1.510 0.671 0. 342
RM289 5 2 1.471 0. 809 0. 320 RM313 12 2 1.142 0.562 0.124
RM413 5 2 1. 301 0. 660 0. 231 RM463 12 2 1.471 0. 660 0. 320
RM275 6 3 2.228 0. 616 0.551 Mean 2.5 1.780 0.716 0. 393




1176 A8 Rk F IR

521 &

o
IR58025A Mi
S—

25A
Bili97A
11-32A
XI46A
423A
JEAFHA
A | | M2
FFIA |
458
SE21S
863155 Ms
FJS-1

J7Hi63S

0.137 0.276 0.415 0.554 0.693

I #HRAERNEBEE
Fig. 1  Clustering of the CMS lines used based on genetic

distance
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