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Comparative Analysis of Genetic Diversity of Commercial
Rice Cultivars in Northeastern China

XUAN Ying- shi, JIANG Wen- zhu,LIU Xian- hu,CHENG Zheng- hai, Hee- Jong Koh, YUAN Dong- lin
(' Rice Research Institute of Yanbian Academy of Agricultural Scicences ,Longjing 133400
*Dept of Plant Science and Research Institute of Agriculture and Life Sciences ,Seoul National University ,Seoul ,151-921 ,Korea;
* Agricultural College of Yanbian University , Longjing 133400)

Abstract ; Genetic diversity among 91 rice cultivars,which included 56 cultivars from three provinces of North-
eastern China( Liaoning, Jilin and Heilongjiang) and 35 cultivars from Beijing, Yunnan, Taiwan, Korea, Japan and
USA ,were analyzed using 68 SSR markers. A total of 293 alleles were produced,and the average number of alleles
per marker locus was 4. 3. The PIC value per locus varied widely from 0. 022 to 0. 825 with an average value of
0.313. RM333 and RM206 had the most alleles( 14 and 10) and showed highest PIC(0. 825 and 0.805). The unro-
oted neighbor- joining tree analysis and comparison of diversity parameters among provinces of Northeastern China
and other groups revealed that rice cultivars from three Northeastern provinces had narrow genetic diversity. Culti-
vars from Heilongjiang and Jilin, Heilongjiang and Japan, Jilin and Japan had very near genetic distance ,which were
0.083,0.084 and 0. 090. Liaoning cultivars had some different genetic foundation from Heilongjiang and Jilin. Clus-
- ter analysis showed that the 9 regional groups could be clustered into five groups. The first group included Hei-
longjiang, Jilin , Japan and Korea,the second group included Beijing and Liaoning,and Taiwan, Yunnan,U S A each
comprised the 3 ,the 4* and the 5" groups. These results collectively demonstrated that more diverse genetic re-
sources from far geography position should be incorporated into rice cultivars in three provinces of Northeastern Chi-

na in order to avoid the potential genetic vulnerability.
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Table 1 Rice cultivars used in this study and their origins

REMFREXRTR. MHES"FH 2006 £ K1
CEERRKBGBETRESHENRERRES
B, 2T FHIE 15 FREF BB
ERMBFET SN, FRABRTRIEL=
B F, AR A A 68 XF SSR 514, M KL=
EEIERG SR R A 6 A KRB SR ITRE
SRAE T, B IS R BY 4 (] o AN ) oF U 4 [a] B %
GRF,BEIRILABEH N RFERME K
T A o 0 8 £ T SR AL BB AR B

1 #R5FE

1.1 ##

ARBER 9 A FBERER 1 BERH
el Ba B, 2 51 BRI 15 6 F 4Kk 24 4
TV #H X7/ ZH 20 . FEEGE64#.H
A8 HESH.EE4 MR, URBARIE=
HH 56 BHREREESHX R, KA 35 fAK
WEARIE=E KRR RESHEE,

R B(R) P38 RS R (R) 3 B
Code Variety( line) Origin Code Variety (line) Origin
1 g6 B 21 5 797 &
2 A1 BRux 22 BB A
3 SEFHT 4 L-§ 418 23 k21 HH
4 AL 19 BRI 24 #HR1 "
5 13 BET 25 M3 28 &
6 GE7 BT 26 £4K 203 A
7 A2t -y 210 27 #F4£ 201 &
8 Ak 416 BRI 28 FHE6 #
9 4. DY) B 29 K*E1 EHH
10 4 19 EAIT 30 FEH 14 #
11 B#9 -3 418 31 21 #
12 B 10 BEo 32 jo3::8 HH
13 BES B 33 # 501 HH
14 55 104 BT 34 FE8E 20 1
15 BRYBE7 Ly 2u8 35 R 23 #
16 EH 308 & 36 £E 506 L
17 HRK 26 =K 3 R 19 EHH
18 kB9 HH 38 3. 7] #HHK
19 EEY. =K 39 HEHE 24 H
20 &35 & 40 {L1% 454 T
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KY RA(R) E 3% R4 AM(R) P38
Code Variety( line) Origin Code Variety( line) Origin
41 it X1V as 67 KunShaoXinGan HEEH
42 Tk 49 as 68 g 142 PEEH
43 T 16 as 69 B 65 FEHEM
4 TR 9513 as 70 B4 178 PEAN
45 Lk 9914 as 7 &1t 309 PEEGH
46 84782 aT 72 731 ®HE
47 W 4311 bid ol 73 b3 BE
48 LIk 265 s 74 ik wBE
49 & 606 iasF 75 ' L)
50 FH 201 i€ 76 — A
51 #¥x47 as 7 v iF WHE
52 #¥218 iLF 78 = L]
53 #h K 9958 as 79 173 5]
54 % 9443 ' ias 80 RH 20 B#
55 i H 301 is 81 4 ¢ H#&
56 k27 g 82 A 45§ H%
57 #HI% 126 Jtx 83 ax HAE
58 Fik 17 13- 84 L% 397 B%
59 & 321 e 85 — ot F:3
60 $14 9017 =4 86 +fE BA&
61 g4 9052 = 87 i ZE3
62 {9128 Jbx 88 M201 E:
63 #4E 9936 148 89 C18678 ES: |
64 BF15 =l 90 Charolina Gold E3:]
65 GFR 4 £y | 91 5201 2@
66 64 FEEHN

1.2 SSR S| R PCR ¥ i

RSB 3k Causse 27 CTAB B # B DNA
FHi# 47 24k, # A Nanodrop ND-1000 433t % & it
(Thermo Scientific) #| & DNA ¥k, &L ak L
R4 ~8 3F SSR 514, 3 71 MBI MR A TF K
FEDNA #7 (% 2). PCRAZ(BEMAEBRY
20ul) & 10 x PCR buffer ( & MgCl,) 2.0pl,
2.5 mmol/L dNTP 11,1 U/pl Taq & 1l ,2 pmol/}
SSR E/472.0ul ,25 ng/pul DNA 2.0pl ,ddH,0 12.0
plo 3B E ¥ 95C Sminl; 95T 45s,60°C 45s,
72°C 45s,3t 35 MEF ;RS 72°C 10minl, 7518 B RE
FI0CHE MERHEACKBEAER. =Y
7E 8% i B TR 4% B Bk &F BX e 3K ( Model: MGV-202-
33,C. B. S. SCIENTIFIC company inc. ) R R{L Z &
(EB) Qe i 145 R,
1.3 HiEsH

&Xf SSR 5| I — MR R T

B -1 EMNEE, 28 hup:.//www.
gramene. org/db/diversity/diversity _view # {fit # SSR
FEHAFTHEEER. WELBHEEH H POWER-
MARKER version 3. 25" 47 & i S & 2 B
B ERSMEEFAE Nei's EHEEB . LE5FR
ER(PIC)R Fst Giit{H., R F T Share allele BB
B (share allele distance, Dy, ) # 4B 3 & ( neighbor-
joining) 3+ H REFE A , B MEGA 3 & ERH R
EEHE,

2 GRE5HH

2.1 SSR3IMEEHE

FIA 71 % SSR 51 ¥y %4 91 Y E R & Fh 1T
DNA L , K 3 M3 YEFMARBRMIAR
B £ A4 (RM240 . RM11 ,RM489 ) , & F| Fi 68 X
ST T REZHESIT(R2). HANE
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203 Al s, B SSREYEMERKTRE  (24.2%),H PIC % 0.805, ZUBREHN L4,
BAh2~144, FHESMREAK K434, Kb i RM493 RM296 .RM590 . RM7376 f9% fi £t K 45
RM333 RM206 (S EEEE L, 20K 14,10 HK98.9%,H PIC 0.022, BB EKHNES
N HBXMEIMEREB 2 A FAEE, HFY #, Nei's BHEHEHBE PIC BRI ERE,
PIC 57 0.096, % i % A 47 % & % % & RM206

%2 FFE SSRIWAHEXRESY
Table 2 Related genetic parameters of different SSR primers

el %gia Nei's oo sux TUER .,
s REK  EK wn ZEER oy pex omm B e FERR
Primer Chr No. of ﬁ: llele Nei’s fg Primer Chr No.of A“‘:‘:c Nei's i%
alleles /‘:::::’ index alleles ’j’l‘lu Y index

RM1 1 7 0.516 0.649 0.601 || RM345 6 3 0.736 0.411 0.361
RM237 1 4 0.856 0.253 0.231 | RMS528 6 6 0.78 0.376 0.357
RM24 1 4 0.956 0. 085 0.084 || RM10 7 4 0.809 0.323 0.294
RM297 1 5 0.802 0.344 0.328 || RM214 7 6 0.758 0. 405 0.382
RM315 1 4 0.923 0. 145 0.139 | RM248 7 3 0.978 0.043 0.043
RM493 1 2 0.989 0.022 0.022 || RM429 7 4 0.879 0.217 0.202
RM5 1 6 0.322 0.751 0.708 | RM445 7 2 0.978 0.043 0.042
RM600 1 5 0. 400 0.684 0.629 | RM501 7 7 0.596 0. 600 0.566
RM208 2 5 0. 462 0.685 0.636 || RMS0S 7 3 0.615 0. 489 0.389
RM250 2 6 0.461 0.649 0.586 RM152 8 3 0.830 0.296 0.273
RM263 2 3 0.978 0.043 0.043 | RM264 8 7 0.648 0.540 0.507
RM279 2 4 0.835 0.292 0.278 | RM38 8 5 0.648 0.502 0.436
RM300 2 7 0.856 0.262 0.254 | RM42 8 3 0.934 0.125 0.122
RM450 2 4 0.934 0.126 0.123 || RM219 9 3 0.744 0.391 0.330
RM48 2 5 0.356 0.737 0.692 | RM257 9 7 0.307 0.782 0.749
RM22 3 5 0.769 0.383 0.354 | RM296 9 2 0.989 0.022 0.022
RM232 3 5 0. 868 0.240 0.231 | RM409 9 2 0.978 0.043 0.042
RM570 3 3 0.978 0.043 0.043 | RM566 9 4 0.956 0.086 0.085
RM131 4 2 0.956 0.084 0.081 || RM216 10 6 0.789 0.356 0.328
RM317 4 2 0.978 0.043 0.042 RM258 10 2 0.923 0.142 0.132
RM349 4 3 0.703 0.424 0.343 || RM333 10 14 0.313 0.84 0.825
RM518 4 7 0.56 0.553 0. 469 RM590 10 2 0.989 0.022 0.022
RM5687 4 5 0.709 0.462 0.427 RM202 11 4 0.802 0.340 0.319
RM13 5 3 0.978 0.044 0.044 RM206 11 10 0.242 0.827 0.805
RM153 s 2 0.747 0.378 0.306 || RM209 11 3 0.908 0.169 0.158
RM163 5 5 0.582 0.583 0.529 | RM21 1 7 0.330 0.776 0.745
RM169 5 2 0.923 0.142 0.132 | RM224 1 6 0.736 0.439 0.419
RM249 5 7 0.556 0.643 0.612 RM332 11 2 0.659 0.449 0.348
RM437 5 3 0.921 0. 146 0.139 RM17 12 3 0.879 0.215 0. 196
RM480 5 3 0.670 0.467 0.392 | RM247 12 6 0.890 0.204 0.199
RM598 5 2 0.978 0.043 0.042 RM270 12 4 0.586 0.503 0.398
RM162 6 3 0.835 0.287 0.266 RMS11 12 3 0.934 0.125 0.121
RM225 6 4 0.385 0.672 0.603 | RM7376 12 2 0.989 0.022 0.022
RM276 6 4 0.747 0.397 0.347 || F89(%) 4.3 0.756 0.341 0.313
RM340 6 4 0.813 0.323 0.302
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Table 3 Analysis of genetic diversity of three northeastern provinces as well as other groups

FEEM

B sran  TUERN pay Ne's ¥ EEHEEAR
No. of K . HBHEERF,
Group Sample Major allele Nei’s index PIC
alleles/locus

frequency
Hk 24 2.4 0.808 0.268 0.239
REL 15 2.2 0.813 0.252 0.222
pig 17 2.3 0.791 0.291 0.254
=% 56 3.2 0.782 0.308 0.281
HABBk 35 3.7 0.737 0.364 0.330
BAFK 91 4.3 0.756 0.341 0.313
EHRAOBRIT 39 2.9 0.801 0.274 0.251 0.084
EHALT 41 2.9 0.780 0.276 0.278 0.134
ATMERT 32 2.9 0.773 0.277 0.283 0.178
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Fig.1 An unrooted neighbor- joining tree showing the genetic relationships between of 91 rice cultivars
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f1 7% 4 ] I, 7R R U e A K RS A R R R
TREE R 0.076 ~0.323, FEHHEHR 0.1691, FKit
SHEMBEEEEREEN0.083 ~0. 144, {4
¥ERE. BARBRER . BASFHSHE R E
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Table 4 Nei's genetic distance matrix among 9 groups

K,EREEN0.197 ~0.226, L EAHERRK
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KRS o L ot /0 I 2R 7 BE B 5 I 3t B s B A
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BESALZEKBRARBERREGER. Rl
& BE B K /N UPGMA B2 ,9 R Ak I s B9 K
BEMHADR S MREH, BENHEERI—/D
B BREIMERBERIZANE REF/PE
BHRE I X8 LT THNE D XHPRE
B.oE EE&RMER—KERE SHNAED 5
VA% VEFE2),

* %K L5210 EHH aF =H HEE HE HzZ
Origin Heilongjiang Jilin Liaoning Beijing Yunnan China Taiwan Korea Japan
23 0.083
as 0.144 0.11
s 0.134 0.12t 0.117
=# 0.197 0.206 0.226 0.189
FEE&H 0. 146 0.128 0.159 0. 145 0.216
HE 0.118 0.123 0.153 0. 106 0.191 0.137
HZE 0.084 0.09 0.148 0.123 0.188 0.117 0.076
*H 0.244 0.248 0.255 0.271 0.323 0.249 0.254 " 0.268
i B, T4 4.0 4~ X% ™ FF 37 %F SSR 319154 3%
= BUNAMERLRBMYEBEHSTTRESHESES
” o B AR WP 186 MERER, FHH S 1A FA
. T &P H A 36 X5 Hy%t o E 23 4 KRS Rt
o 11T SR T, SR WD 358 MEG RN, F
= =W #H9.914, REFFEP, A 68 XHH LAHEH SSR
> e ——— B3 9 MR M 91 HEREMATRIES
0.00 0.08 0.18 026 0.34

IBAZEEE Genetic distance

2 394 kFEIBA UPGMA RASITH
Fig.2 A UPGMA cluster dendrogram showing the

genetic relationships among 9 regional groups
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