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Genetic Diversity of 60 Japonica Rice Germplasms
in Ningxia Province
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Abstract ; This test focuses on the genetic diversity of 60 Japonica rice germplasms in Ningxia province. These
Japonica rice germplasms were analyzed by using SSR molecular markers. The results indicated that 58 of 103 pairs
SSR primers performed polymorphisms,and 212 alleles were detected. Each pair of primer ranged from 2 to 9 al-
leles,and the average value was 3.7 alleles. Polymorphic information content( PIC) ranged from 0. 032 to 0. 788,
and the average value was 0.403. High-polymorphic loci emerged mainly at chromosome 3, chromosome 6 ,and chro-
mosome 11, while non-polymorphic loci and low-polymorphic loci emerged at chromosome 1 and chromosome 10.
Genetic similarity ( GS) of paired varieties ranged from 0. 642 to 0. 958 and mean was 0. 790, while that of single va-
rieties ranged from 0.710 to 0.816 and mean was 0. 781. Genetic relationship was close among these single varie-
ties. UPGMA cluster analysis showed that 60 rice varieties could be clustered into 11 groups and the overwhelming
varieties were clustered into the same group.
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Table 1 Materials of 60 Japonica rice varieties

i H B R, SR I AE A B3 i SDS 2 42 B | 4l b %
e 4l DNAT DA K R S DR 4 B 9 % Chup: s/
www. gramene. org) 118 38 SSR 5| ¥ J7 31, ik £ 15 2]
O3AE TR R YL A K 1Y 103 % SSR 314, h dt 5t B RL
W AR S F A . PCR ORIV R 2 S K FL R 10
L, & 10 ng/pwL DNA #54g 1 pL, 10 x buffer 1 pL,
25 mmol/L. Mg>* 0.6 uL,2.5 mmol/L dNTPs 1 plL,
4 pmol/uL Mixed SSR 5|#) 0.7 pL,5 U/pL Taq
AW 0.1 pL, B PTC-200 % PCR 4" 84 4L #6479
B RN ARIT R 94 CHUAEPE 5 min, B 94 C
AF M 45 5,55 ~62 CiR K 45 5,72 C4EA# 1 min,35
MBI, B 5 72 CHEA ) 10 min,4 C 47, PCR
FLIE = I AE 8 %0 (1) 58 TN M T i o6 e b L UK 43 15, AR
Yemp a0

%5 LIRS %5 B2 B %5 LIRS

No. Name of materials No. Name of materials No. Name of materials

1 TR 16 21 1 98 41 2003Y-266

2 TR 24 5 22 5l 3 % 42 # 2003G39

3 T 28 B 23 T 43 B 43 5 A 03-6025

4 TRE 29 B 24 FiY F 208 44 L&

5 S 25 # 105 45 T 62

6 TR 33 B 26 % 9638 46 2004D4

7 TR 34 B 27 & 2000F45 47 & T22

8 TR 35 B 28 E = 48 980127

9 TR 36 B 29 H 3= 302 49 2004J-33

10 T 37 B 30 £1{ 520 50 HARO

11 T 38 B 31 2004J]-58 51 # 2000F59

12 TR 40 B 32 1. 0308 52 7 2843

13 A 41 B 33 WAk 9675 53 04-17

14 B 105 34 T4 2005 54 LDC-3505

15 1 94 35 F 4 5110 55 i #f 586

16 1 86 36 AR 9806 56 LD3075

17 192 37 ARG 11 57 % 9466

18 TR 6 & 38 F 4k 5130 58 WHE 8 5

19 Tk 142 39 96D10 59 04-27

20 TH 95 40 AR 8 60 200070
1.3 HESH o ARSI B T 2 S0 A B R 2

WY RO AR SSR G147 ST #r
X SSR GRS IN 1 ALk, AR S Z 3 O 1 A4
P A HFC N 1, JEAFIE ) 0, #57 DNA 45 8080

PEASE SR (PIC) ™" LIS AE R R B (6S) " i gk
A EE X 32507 3 (UPGMA ) I G5 343 BT 5 2 NT-
SYSpe 2. 1 HEAFBRAAHT , FEL2 HIREIR
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103 X§ SSR 5| #y %t 60 44 4 e Ft J5T A4 Ak 119 5k
2] DNA #E47 PCR 9" 14 I, 45 547 58 X519 44
A S VRN S 12 XF a1 s i S R
B— A, T2 S, 33 XS M A B Y &
WY AW AT, ZBNEE RN 56.3% .

XA Z MR 58 XTI Mkt G it o b iR AE
PR BB Z RS a, 4519 T2, £2
By n 58 X SSR 5| ALk I B 212 4~ % 4 AF 5

(Ae) BB G I 2 ~9, XX 514 3.7 1>,
P 1 &M A T 75 ~ 350 bp, L 100 ~200 bp [y 4 4%
hBEZ ., 1658 X5y rh, RM8276 11 25 i 4% 5 %4
&%, i E] 9 A~ HR & RM1089 . RM1880, 45 i 4% &
ol 8 4> RM3850 \RM3826 45 5| 1) 55 v A8 S 4y 7
A A 18 X5k E) 2 NN AR S, AR 2.
Sl AL e 2 SR B A R (PIC) 22 IR K
0.032 ~0.788, -4 0.403, 24 RM7027 f# PIC
/N, B4 RM1089 (1) PIC f5: K., PIC KF FHH
) SSR {3 1A 29 1>, 15 50% , 2 B3 26 5] 4 % it ik
ORHA #5581 IX 43 fig

F2 S8ASSRAFIERMBMNEMNEFHURESTHERSE(PIC)

Table 2 Number of alleles and PIC values of 58 SSR markers

51 PASERES AL ZEUGERSE || 519 PASERES LG AE S ZAEME &R
Primer Chromosome Alleles PIC Primer Chromosome Alleles PIC
RM1254 1 2 0.320 RM3826 7 7 0.642
RM8105 1 2 0.064 RM1132 7 2 0.033
RM6289 1 2 0.231 RM1295 8 2 0.358
RM6190 1 2 0.033 RM5432 8 3 0.182
RM7075 1 3 0.315 RM3181 8 3 0.429
RM5389 1 3 0.235 RM7027 8 2 0.032
RM6696 1 6 0.710 RM6215 8 3 0.063
RM34382 1 5 0.727 RM3459 8 4 0.492
RM6141 1 2 0.124 RM6845 8 3 0.533
RM3703 2 2 0.033 RM1308 8 5 0. 647
RM6895 2 2 0.339 RM6475 9 3 0.303
RM3850 2 7 0.770 RM3700 9 4 0.419
RM8277 3 5 0.631 RM6670 9 5 0.695
RM3166 3 2 0.444 RM6370 10 4 0.536
RM3586 3 2 0.480 RM5348 10 4 0.235
RM5688 4 6 0.732 RM5620 10 2 0.231
RM3367 4 4 0.382 RM1108 10 2 0.124
RM6504 4 4 0.126 RM3451 10 3 0.384
RM8276 4 9 0.722 RM3701 11 4 0.579
RM4915 5 2 0.153 RM7277 11 4 0.576
RM1089 5 8 0.788 RM6293 11 3 0.575
RM3663 5 3 0.096 RM7654 11 5 0.717
RM2126 6 3 0.508 RM7212 11 5 0.289
RM6298 6 4 0.252 RM1880 12 8 0.736
RM1370 6 6 0.699 RM6288 12 2 0.033
RM1150 6 3 0.590 RM3472 12 2 0.267
RM4098 7 2 0.420 RM1036 12 5 0.706
RM6872 7 3 0.585 RM3739 12 4 0.399
RM7338 7 4 0.424 41t Total 212 23.359
RM3186 7 3 0.210 -1 Mean 3.7 0.403

UEAh, B4k L ) SSR 51 £ 5
PGB RASIE R 0.302 ~0.547, Hrp 35 6%
A SRR ZREEB SRR, 200
0.518.0.512 Fi1 0.547;4 5 9 2-F1 12 = 4 fa {&
Y2 EMER S EIRZ, 40 0.491.0.472 DL K
0.428;1 51 10 5 e (A (A7 ¥ Z 8 M5 B & & i
I, 404 0.307 1 0.302, H4E i B, AR 56 f7 1%

9 SSR 51 4 £ 745 Pk B, BB TR ) 3 4 1
SSR BRICZ ATk R B AR — B0 75 2 A4
RIETES 56 S 11 SRk 1,4 5 9 512
SRR 2 T TG £ A5 VB AR 2 25 M A E B R
LSRN0 B Ak EL B BoRE RS Y
RM6845 X 3- f8 Ff J5 9 U5t g PCR 47 44 vl vk [T
IR 1~ 20 S fltitb R R R [ 9 SSR A A
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Variety codes of 1-20 are the same as Table 1

B 1 3514 RM6845 3 &3 o #E 78 Fh B 41 #1 #9 PCR #1845 R

Fig.1 The amplification results of PCR reaction using RM6845 for partial Japonica rice varieties

2.2 SSR#RiZE AL S AR K (CS) MR 5 AL A1 D) R BOH 8 At
MR 58 XF SSR 5I#7E 60 3l wE i rh BTk 43 A R B GS B SF S (R, IFOR LS RO i
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Table 3 The paired genetic similarity of tested Japonica rice varieties

%> T {E fR/ME RRME %> - E fR/ME R RME
No. Mean Min. Max. No. Mean Min. Max.

1 0.786 0.698(34) 0.851(6.23.49) || 32 0.784 0.698(34) 0.865(58)
2 0.763 0.674(34) 0.874(23) 33 0.802 0.712(34) 0.940(36)
3 0.763 0.651(31) 0.935(8) 34 0.710 0.642(5) 0.781(46)
4 0.787 0.684(34) 0.879(27) 35 0.763 0.647(34) 0.874(30)
5 0.716 0.642(34) 0.786(19) 36 0.813 0.726(34) 0.940(33)
6 0.799 0.707(34) 0.884(16) 37 0.782 0.698(34) 0.847(33)
7 0.795 0.721(23) 0.856(33) 38 0.784 0.698(34) 0.958(42)
8 0.764 0.679(31) 0.935(3) 39 0.777 0.712(5) 0.916(46)
9 0.756 0.651(34) 0.851(30) 40 0.747 0.679(34) 0.833(53)
10 0.782 0.693(31) 0.916(17) 41 0.739 0.651(5) 0.935(22)
11 0.786 0.679(31) 0.930(16) 42 0.807 0.707(5) 0.958(35)
12 0.773 0.674(34) 0.870(10.17) 43 0.809 0.721(5) 0.888(54)
13 0.796 0.707(45) 0.940(46) 44 0.793 0.698(34) 0.916(18)
14 0.790 0.665(5) 0.861(43 44) 45 0.750 0.679(34) 0.828(10)
15 0.779 0.674(5) 0.865(10) 46 0.811 0.730(45) 0.940(13)
16 0.810 0.726(5) 0.930(11) 47 0.779 0.693(31) 0.856(14)
17 0.768 0.679(5) 0.916(10) 48 0.782 0.674(34) 0.874(52)
18 0.785 0.684(5) 0.916(44) 49 0.802 0.707(34) 0.888(19.46)
19 0.790 0.679(34) 0.888(49) 50 0.795 0.726(17) 0.870(55)
20 0.766 0.661(41) 0.842(06) 51 0.786 0.684(5) 0.949(27)
21 0.782 0.693(34) 0.856(49) 52 0.816 0.726(34) 0.935(36)
22 0.749 0.661(5) 0.935(31 41) 53 0.785 0.674(5) 0.907(51)
23 0.761 0.670(41) 0.874(2) 54 0.806 0.730(45) 0.888(43)
24 0.745 0.670(34) 0.828(58) 55 0.805 0.744(34) 0.879(46)
25 0.802 0.716(5) 0.874(26) 56 0.799 0.716(5) 0.916(42)
26 0.810 0.721(5) 0.888(57) 57 0.809 0.726(34) 0.926(36.52)
27 0.794 0.688(5) 0.949(51) 58 0.809 0.726(5) 0.884(26.,57)
28 0.784 0.679(5) 0.856(26.54) 59 0.790 0.698(5) 0.870(56)
29 0.772 0.707(45) 0.842(8) 60 0.756 0.679(4) 0.828(48)
30 0.751 0.651(34) 0.874(38) ¥ Mean 0.781 0.691 0.889

31 0.741 0.651(3) 0.935(22)

155 TN BOT R 2% 388 A7 B 2% B3O IO 14 40 R A 5 5% 0 4 5

The number in the bracket represented the Japonica rice variety number corresponding to the genetic similarity
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Fig.2 The diagram tree generated by SSR data using UPGMA method
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