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WE: ARG, BT M, ShFARNKRROESZF. ARG L 5H TRMS 12 FF E ke 429 A SSR
FiL, W TEABSSAAFTRRRILAZAZING SIRKRRASHEE, hmiFheMnNiwitZrn 212
=, BAWKL &I 18 5, 4k 35, R225, R232 4= R250 X Ml &) % &M AFi0 49 %] 4 263,253,253,255 F= 240 /~;
55FHMA 61.31%.58.97%,58.97%,59.44% A2 55.94%; AL MG FH HEEH 5> A A 1.59,1.61,
1.62,1.62 #= 1. 72 Mb. %A SSR AL & T 2| ey FAL A W B 4 2~5 A, FHHF SSR 314 #m 5] 2. 35 A ¥4
AW, AFARAZRGEAAEESE0.1217~0.8967 [, B RELE S ARE ZMey-FHREIED A 0.8576. RES
HEEBARAEESARIA>ARKEE, AAECMZTMAERKGEE LR, I PRE RS RBRLELRG

SBAEAEEE L.
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FESES: S511 XEIRERL: A XEHS: 1673 -9868(2016)11 — 0001 - 07

IKFE R A b B EEY Z —, 2ERFRE AU 1. 5X10° hm”, B2 T 6. 0X10° ¢, 7K
R LA/ SE D A L A S AR AR 3R L v 0 I s L S R 3 . RN AL 2 2 P S8 AR I, B2
J Sy BT A A AL O S OB A KRV 2 A AR R e | BT L SRR R RO
PR i ) B PEOIR . QT A5 o7 RS B e R 77 AT 0 5k 26 52 e M R ) B8R 25 1 P

SR, ML SRR E ST QTL & 7 Fl e B 98 I 2% T o IR PAE R A R T QTL VR FIE L 5g
R, Jn R e AL 4 T BRI T A AN SRR, RORNsR T gL K S EMAERRIMBE R TR GE
FIRE AR 0 2 AR AT AR A R S 2O B, 18 T misfe 2 2 R 88 K. SSR dric A 2 &4k
L R ETERF . SRS PBE . DNA KRB S0, I A s L B A A 8 AL ZREVE BT e T A
7 B R R A R RUAE S FI T SSR BRICHE T 39 1 g B AR AP A 10 AL WS AR A R SSR
FRICHE 15 A F R M5 SRR 40 2 3 28, BREEAENY DL SSR FRiC /T 1 = R 4RSS R SR AS ] 1 3t 1% Z AR PE. E
AT LI RAPD R ISSR bRic 43 1 AR 22 A5 0K I DU A% 1A (14 33t 4% 22 5. W] L. SSR ARic I T8t 4% 22 57 43
Bl ol 268 7 58 U 70 AR AT 2K
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1 #MRERFE
1.1 R

HAHE FIO0 AR 2 R PGIK 18 5. 4%1K 35, R225, R232, R250. 5 MK 2 44 i V5 1 K2 K RERIESE B e 75
1.2 KEH*E
1.2.1 wWREAHEF &

2013 4F, fEF A HE HAHS . PEIK 18 5, 4%k 35, R225, R232, R250. B APRIFPAE 3 47, 4748 10
PR AT BREEST B0 26. 4 cm A1 16. 5 em. FRUVE R, BBUS 2 L BEAMOBR 2 Aot
1.2.2 DNA #R7 &%

DNA $#2BCRJH CTAB Bt mg ket
1.2.3 PCR KRB & ¥k

VEHIS ) B T K R A L TR ALY 429 X SSR 51 4%F H AR B I ACE AWK R Rk 4T 2800 0. PCR R0 &
RFH 12.5 pl, f345% 1. 25 pl # 10 X PCR buffer, 0.65 pL B 25 mmol/L MgCl,, 0.5 pL 4 2.5 mmol/L
dNTPs, 8.0 pL iy ddH20, 1. 0 pL (9 10 pmol/L 514, 1. 0 pL A DNA #10. 1 pL (4 5 U/pl. Tag DNA %
4. PCR RV FRF R 94 CHiAEM: 3 min J5, 94 °C 20 s,56 °C 20 5,72 °C 40 s, 35 MER, f)5 72 CIE
i1 7 min. X PCR =¥ 10 %6 E 25 1 2 TR 97 T Jie B8 M v, ik R R sk 4R G J5 A7 05
1.2.4 #H¥E%5 04

R K S AT Z A0 B B AR AT AR IS N1, SZMEHE N1, AR RIS A2, 5
“QVARTE, MARIRFRIC 437, “4”, “57. FUAS IR Bys B e 7m — 3 [ e 2 A5 1.

VEWCGEAR B Z 81 271 %oy FAric, B —X a0 Fhric sl s il — 08, B — K2 8w —
AN SEAL P B TR R B B A BORE 2 TRD Y 5 4% 25 e NETY (1 7 35 015504 R R) 9 35t % BE 25 (D).

D=1—2M,, /M, +M,)

Horp M, FUM, 5350 PR R B DNA R B, M, S AR RE 2 2 BORC AR IS i st e B s . R
DPS7. 05 # 4 B2 B9 UPGMA #: (Unweighed pairgroup method with arithmetic mean, ARk
TIASCIC 20 122 3647 35t A% AH DL 2R 2 437

2 HRESH

2.1 HEABSSAKBM®REZRZER SSR #RiE S HES
2.1.1 BABLESAMERAZRZNA G SSRAFRALELER LG

i T 505046 T KRS 12 424 tafk iy 429 4> SSR ARid, 40#T 1 H AW FI b A K 58 2 6] 19 2 250k,
Ve H AR 578K 18 5. 459K 35, R225, R232 1 R250 2 [a) Y £ & AR 1C 504> WM 263,253,253,255 Al
240, ZAFHh 61.31%.58.97%,58. 97 % ,59. 44 % A1 55. 94 % (& 1).

W — WK E R ZBHARICAE 12 RP Ak LoamAR., 28 fg i ek e 1,2,3,5 M
10 Jeta ik, A/ B REE 11,4,6,8 FIZE 9 Yefa ik,

ME LR F i, R - Ek b, BARESARKE RZH 28R 08 b & AR, nE
W1 Uk b, HARR 505k 18 5. 4%k 35, R225. R232 Ml R250 Z [0 (19 £ B MEFRiC 54 5k 40,
33,35,36 fl 36.

2.1.2 BEHEFZFFEKRLBAHES S AKRBRILZNG SERErHEE

M 2 Al 1, HARK 5P 18 5 454K 35, R225, R232 1 R250 i 2 & PEbRic 7] SF X 9 2 H 55 A 25 A
K. R 1.59.1.61,1.62,1. 62 A1 1. 72 Mb/Aric. SR, Al —HiAEAS H AR 12 £ a0k Eirid
OYARE A B 225, HARN SV 18 5 2 A 10,2,5 1 1 e ik I 2 Bhrid o i % B R K,
BRI M) (48 244 B BE 25 43 51k 0. 88,0. 91,1. 07 F1 1. 08 Mb; Mi7EES 11.,4,6 F1 8 Yefa ik [ ZAbRic /1 %
FERN . S5 2.87,2.52,2. 31 F1 2.00 Mb. HAKE 5454k 35 ZMIAE4E 10,2,5 Fil 12 ek b 28 4rid
A3 AR FERCR, RS IC A A 4 M BRE BS 4 i 0. 88,0. 94,1, 21,1, 27 Mb; TFESS 11,4,6 F1 8 Je @ik I+
ZRMRIC A B R, 439k 3. 23,2, 21 F1 1. 88 I 1. 86 Mb. H A 54K & & R225 Z [ fE45 10,2,12
9 Y iR/ A 3% BEARIC R B Y9 BREE 2543 5158 0.92,0.99,1. 16 A1 1. 19 Mb; Mi7ESS 11.4.6 18
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Peta ik 2 BPRICA T B EERAR, 451k 3. 23,2, 36,2. 00 F1 2. 00 Mb. HARS 5K & R232 Z A 7E4 2,
10,1 Jeta iRk I Z B FRIC 0 53 A0 % BERR . BEbRic [a] A9-F- 2 W 380 25 43 0 0. 91,0. 92 F 1. 19 Mb; 1 78 5
11,8.4 F1 6 e afk b2 SARic /i S EHAK, 2000 3.23,2.15,2. 08 F1 2. 00 Mb. H AR5 R250 Z [A]1E
852,10,1 F1 9 Jefafhk [ 20510 700 % B K, bR (B 09 F 24 BRI B 3 5k 0. 96,1, 09,1, 19 AT 1. 19
Mb; ES 11.6,4 A1 8 Yetafk b 25050 A0 % AL, 200k 3.23,2.73,2. 21 F1 2. 00 Mb. A UL, JF
AR EAR S HAREE ) 28RO 12 ek A fig — Ik, #7E5E 10,2.1,5 Yo @R o1 2 % %
Ko, MIFESS 11.4.6 F1 8 Yetalh [ 28 bric 7 A % B 5K,

MW 2 Bl A/ i, e — Ytk b, RRKRE R 5 H ARG Z [ 28R o %R eE2S.
A 1 Yetafk b, FAHE 5 P59 18, 251K 35, R225, R232 fl R250 £ 25#RiC MUK 24 8E 8543 51 4 1. 08, 1. 30,
1.23,1.19 1 1. 19 Mb, e 11 M 75070 2% R VTR 18 S8/, Hifh 3 ANEEARCEAR [EAH R, 73
HEE 44 3. 23 Mb.

*1 BABEEABREZRANEFITENESUERERES LR EHNA

PN ERTS it 4K Pk 18 &= ZBHR 35 R225 R232 R250
Chrl 58 40 33 35 36 36
Chr2 56 38 37 35 38 36
Chr3 49 24 27 27 28 26
Chr4 25 14 16 15 17 16
Chr5 42 26 23 23 23 21
Chr6 24 13 16 15 15 11
Chr7 27 17 16 15 15 17
Chr8 27 14 15 14 13 14
Chr9 29 19 15 18 15 18
Chrl0 44 26 26 25 25 21
Chrll 16 9 8 8 8 3
Chrl2 32 23 21 23 22 16
A1t 429 263 253 253 255 240
Z2ER/% — 61.31 58. 97 58. 97 59. 44 55. 94
K2 HEABSSHMKBHRERESZFLAFLESIRINITEE
L S 34 Wy B R B / Mb .
IR Sk a = H AR 5 ARG AN WEy URAS
Mb Mb
7Ok 18 LT 35 R225 R232 R250
Chrl 43.01 1.08 1. 30 1.23 1.19 1.19 1. 20
Chr2 34.67 0.91 0. 94 0.99 0.91 0.96 0. 94
Chr3 35.12 1. 46 1. 30 1. 30 1.25 1.35 1.33
Chrd 35. 33 2.52 2.21 2.36 2.08 2.21 2.27
Chr5 27.79 1.07 1.21 1.21 1.21 1.32 1. 20
Chr6 30. 01 2.31 1. 88 2. 00 2. 00 2.73 2.18
Chr7 28. 59 1.68 1.79 1.91 1.91 1.68 1.79
Chr8 27.93 2. 00 1.86 2.00 2.15 2. 00 2.00
Chr9 21. 41 1.13 1.43 1.19 1.43 1.19 1. 27
Chrl10 22.96 0. 88 0. 88 0.92 0.92 1. 09 0. 94
Chrll 25. 85 2.87 3.23 3.23 3.23 3.23 3.16
Chrl2 26. 6 1.16 1.27 1.16 1.21 1. 66 1. 29
S 28. 27 1.59 1.61 1.62 1. 62 1.72 1.63

2.2 HEABSSAMERZEAMBEESSH
2.2.1 S5 A5MAFL, 2EAREERASEARKA

WX 271 X Z BRI ARICY W R IEAT G0, 7E 6 KA R, LA B 648 X A4 3
A, B34S SSR AV AT A I B (S 7 S BCH ly 2~5 DA, FEIRIE R IR A4, P A4 SSR
IR IR 2. 35 NEFALEER (R 3). H s 1~12 QiR 47 89,65,66,51,70,42,45,30,45,64,22
59 ANSENEIE. oA ) S 3 B S bRiC SR R S A SE - =0. 97).
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F3 sHMERE. REERECEEZE
M || AT S| AT B AF Fo|| AT B AF £
fric ek ERE R ERE R e EWRE| B ok EWE R ok ERE| fR ek W
RM6464 1 2 RM6141 b} RM12177 1 2 RM1358 2 2 RM14327 3 2 RMI155 4 3
RM3426 1 2 RM3362 2 RM300 2 3 RM207 2 4 RM14340 3 2 RMI119 4 3
RMI51 1 2 RM6840 2 RM5707 2 4 RM7388 2 2 RM14341 3 2 RM3524 4 2
RM8111 1 2 RM6831 2 RM8254 2 3 RM14133 2 2 RM14350 3 3 RM5611 ! 2
RMI1201 1 2 A68 2 RM262 2 2 RM4108 3 2 RM14351 3 2 RM241 4 2
RM259 1 3 RM10605 2 RM6843 2 ! RM132 3 2 RM14356 3 2 RM7187 4 2
RM8094 1 2 RM11694 2 RM3688 2 2 RM175 3 3 RM14412 3 2 RM317 4 3
RM5638 1 2 RMI216 2 RM3874 2 2 RM3766 3 3 RM14396 3 4 RM3474 4 4
RM8260 1 2 RM6648 3 RM5804 2 3 RM5928 3 2 RM6849 3 2 RM1100 4 2
RM3475 1 2 RM11722 2 RM1920 2 4 RM2917 3 3 RM197 3 2 RM1153 4 3
RM7202 1 2 RM6387 3 RM1385 2 2 RM2835 3 2 RMI15191 3 3 RM6303 4 2
RM3143 1 2 RM11728 2 RM221 2 2 RM1940 3 2 RM15303 3 4 RM2010 5 2
RM433 1 2 RMI11762 2 RM1342 2 2 RM5864 3 2 RM537 4 3 RM3345 5 3
RMI1268 1 2 RM11787 2 RM5472 2 2 RM6266 3 2 RM8212 4 3 RM405 5 2
RM6950 1 2 RM5501 3 RM112 2 2 RM135 3 3 RM6487 4 2 RM5874 5 2
RM6696 1 4 RM3825 3 RM1092 2 3 RM5813 3 2 RM3471 4 3 RM3322 5 3
RM3602 1 3 RM2770 3 RM213 2 3 RM3867 3 2 RM3536 4 3 RM5541 5 2
RM6292 1 2 RM3732 3 RM3248 2 2 RM1230 3 2 RM3317 4 3 RM3328 5 3
RM5362 1 2 RM8086 2 RM6378 2 2 RM3346 3 2 RM5688 4 4 RM5994 5 2
RM5410 1 2 RM529 2 RM5699 2 2 RM3585 3 2 RM6314 4 2 RM7293 5 2
RM289 5 3 RM7434 3 RM1132 7 3 RM1553 9 3 RM7300 10 2 |SWUII-33 11 2
RM169 5 4 RM5957 3 RM8261 7 2 RM242 9 2 RM4477 10 3 RM4504 11 2
RMI1237 5 3 RM5371 2 RM2715 7 3 RM201 9 3 RM4T771 10 2 RM5568 12 2
RM459 5 2 RM6458 2 RMI72 l 3 RM2144 9 2 RM6673 10 2 RM6288 12 3
RM305 5 2 RM2744 2 RM337 8 2 RM205 9 2 RM147 10 2 RM247 12 2
RM5642 5 4 RM7412 2 RM152 8 2 RM24537 9 2 RM474 10 2 RM7119 12 2
RM178 5 2 RM439 2 RM1235 8 2 RM4405 9 2 RM3590 10 2 RM1337 12 4
RM3321 5 3 RM412 2 RM3231 8 2 RM7048 9 2 RM5271 10 3 RM1261 12 3
RM3170 5 4 RM103 2 RM4085 8 2 RM1553 9 3 RM6404 10 2 RM1246 12 2
RMI8115 5 2 RM494 3 RM310 8 2 indl 9 2 RM3882 10 2 RM935 12 2
RM18119 b 2 RM6574 2 RM8019 8 2 ind? 9 2 RM7402 10 2 RM3331 12 2
RM18120 5 2 RM6081 2 RM8243 8 2 ind3 9 2 RM7217 10 3 RM1103 12 2
nSSR501 5 2 RM5672 3 RM7027 8 2 ind4 9 2 RM6271 10 3 RM5609 12 2
nSSR502 b 4 RM3583 2 RM6382 8 2 ind5 9 2 RM2504 10 3 RM3739 12 2
nSSR503 5 3 RM1186 3 RM223 8 2 ind6 9 2 RM216 10 2 RM17 12 3
nSSR504 5 3 RM6449 2 RM3262 8 2 RM5095 10 2 RM311 10 2 RM1226 12 2
nSSR505 5 2 RM5481 2 RM6976 8 2 RM2125 10 2 RM25151 10 2 RM1986 12 {
RM1985 6 2 RMI135 3 RM6845 8 2 RM8207 10 5 RM3717 11 3 RM6869 12 3
RM2126 6 2 RM445 2 RM477 8 2 RM3311 10 3 RM1124 11 3 RM7018 12 2
RM3370 6 3 RM320 3 RM8206 9 2 RM8201 10 2 RM3701 11 2 RM7376 12 2
RM5531 6 2 RM2966 2 RM7390 9 2 RM5373 10 2 RM4862 11 2 RM3226 12 5
RM3330 6 3 RM3826 2 RM5657 9 2 RMI171 10 2 RMd457 11 2 RM27819 12 2
RM3183 6 2 RMI1279 2 RM3700 9 2 RM1146 10 3 RM4601 11 2 RM27891 12 4
RM7193 6 3 RM455 2 RM1189 9 2 RM591 10 2 ||SWUI-31 11 2 RM27941 12 2
RM3827 6 2 RM7564 2 RM7048 9 2 RM7020 10 2 |SWUII-32 11 2 RM519 12 2
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2.2.2 BAML S ANKRE R0 EAEIE B R E S

HRAE 271 Xt SSR G FE 6 DN/KREFREAY B 2808, TH5 AR AR Z 8 0 5 58 Bt & B
B(D) SR IbR ME AL PR B AT e BT, AR RW L K oRAR Z M BB AA B B AE 0.121 7~0.896 7 ZJA],
R232 5454k 35 Z st BB i /N R 0. 121 7, HARRE S5 PGK 18 5 = 8] (18t 4% B 55 e KR 0. 896 7. 6 4
A Za] P E s A R B O 0.532 6. HACHE 5 5 D AEIRIK S R 8] /Y P B8t (L FE gy 0. 857 6 (K 1), &
Bl 5 AR RS B A 8] 47 760 K I 38t 4% 22 5.

HE— 2P R ISR BE B XT 6 0 2R A B BEEAT R A0 0T, BT A A B3 PRI E (B D). Z2 AR R A H AR I
H—W2, 5 MRE R T — T2, ERE R Wb, WK 18 5 5 HAh 4 MRE RifE 25 R K,
AP, 22 A/ R232 525K 35.

H g

I} 'l 'l '} A

0 0.17 0.34 0.52 0.69 0.86

16 NKRFEMBEEEERRKE

3 Wi SEe

I B AR BEAR T AR 21 28 %5 M8 QTL &#Fse QTL B AER 8 F B, 1R EBE R 1 #
HEEET 2RO AR EAR MR, —FHN G ER K. Z8MRICEZERN T QTL & i fl s . 5K
JRWT AR AE I 97 B FIETF AR FF (0. rufipogon) S5 A [A] 4G I 3 325 4~ SSR ARid . ik B 2 S5 Y 204
X, ZAMEHHI A 62. 8%, bRiCIH ML IE S A 8. 2 oM. i XA S BF gy 45 R W], KRN 74 5 6 4
BEIREAR R RE . TIR64, IRAT261 . M JE/K f2K . Lemont Al TAPARY) i 2 25 bR =22 18] (Y - 247 [&] B 47 /)N
F T 10.0 cM. RN 9311 M H AR Z LKA A ZEMMRIC 125 X, 28R 41.7
%, FHEBER 14.0 M. BEZE R 12 MUAEAR 5 Z R EARRBEA 74 B F ¥ 2B R R 50%.
Hop R AR AL 74 Z ) 2SR EE 70%, hiH 4188,1IR58025B HliE A AR AR, H/NF 40%. AT
UL, MERIBERZ . IACEAR B Z SRS IR S EE RN BEEXR, ARG Firic 28R, 8% K
FF X EIBE NN, K QTL MR R . L, A2, (IR 8] A 38t 4% 22 55 /DN T 3 52 o) 381) 9T 44 4 1) 1
FIRERRE Kt QTL R BE J1, HE 1 P o AE & Fhrb i i, AN (. R0k T R A 0 st % 2 IR Z R
WM EAETEENE L.

AR 429 XF SSR ARICTFM T HASKE 1 5 MR E R Z 0 28Rl 22 5. 4510kt H AR S
VUK 18 5 259K 35, R225. R232 Fl R250 Z [u] () 2 bR iC 80507 263,253,253,255,240. 2283535
7 61.31%,58.97% ,58. 97 % ,59. 44 %6 Fl 55. 94 %, HASZ &AL 2 #EIE B4 1. 63 Mb. 4541 K}
Z I s AL IR B AE 0. 121 7~0. 896 7 Z [0, HANGS 5 MAYREE 5 ] 197 B fL IR 85 0. 857 6. K4y
Frdts HARRE S 5 MRE R MR, RUIZIREAR B ALY 5 MUK IKRE R BIFATER K525,
I T 285 A 34 50 1 IR A TR R
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Polymorphic SSR Markers Screening and Genetic Difference

Analysis Between Nipponbare and Five Excellent Restorer Lines

ZHAO Fang-ming, GUQO Chao, WEI Xia, YANG Zheng-lin,
LING Ying-hua, SANG Xian-chun. WANG Nan.,
ZHANG Chang-wei, LI Yun-feng. HE Guang-hua

Rice Research Institute, Southwest University / Key Laboratory of Crop Genetic Improvement and

Breeding of Southwestern China, Ministry of Agriculture, Chongqging 400715, China

Abstract: Dissection of genes needs large genetic differences between recipient and donor parents. In this
paper, SSR markers were used to analyze polymorphism and genetic difference between the Nipponbare
and 5 excellent rice restorers bred by our own institute. The results showed as follows: The number of
polymorphic markers of Nipponbare and Xihuil8, Jinhui 35, R225, R232, R250 were 263, 253, 253, 255,
240, respectively. Their polymorphism rates were 61.31%, 58.97%, 58.97%, 59.44% and 55. 94 %, re-
spectively. Their average physical distances of per marker were 1.59, 1.61, 1.62, 1.62 and 1. 72 Mb for
Xihui 18, Jinhui 35, R225, R232, and R250. Two to five alleles were detected for each SSR marker and av-
erage 2. 35 alleles were detected for each SSR. Genetic distances among all parents ranged from 0. 121 7 —
0.896 7. The average genetic distance between Nipponbare and 5 rice restorers was 0. 857 6. Moreover,
Nipponbare and 5 rice restorers were also divided into two types by cluster analysis, indicating that the ge-
netic differences were all larger between them. These materials and results will be important for dissection
of genetic genes in rice.

Key words: SSR marker; polymorphism; Nipponbare; Restorer; genetic defferences
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