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Study on Genetic Diversity of Oryza officinalis in
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Abstract ; Guangxi province has the most abundant Oryza officinalis Wall. ex G. Watt germplasm resource in
China. In this study,1610 Oryza officinalis individuals which collected from all over Guangxi in situ sites,were used
for genetic diversity analysis with 25 SSR markers. 181 polymorphic bands were detected ,and the effective number
of alleles(Ae)ranged from 1. 0094 to 2. 2674 and averaged at 1. 3568. The expected heterozygosity ( He ) ranged from
0. 0093 to 0. 5591 and averaged at 0.2212. The Shannon-Weaver information index ranged from 0.0393-0. 9296
and averaged at 0. 3624. We confirmed that Wuzhou and Nanning were the genetic diversity center of Oryza officina-
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lis Wall. ex G. Watt in Guangxi and in China as well. Mantel correlation test was carried out to examine the correla-

tion among cophenetic matrices,the results showed that more than 21 pairs of primer( no less than 10 pairs) would

be the appropriate number for genetic diversity analysis of Oryza officinalis Wall. ex G. Watt populations.
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2 HE A ( Oryza officinalis Wall. ex G. Watt)
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Fig. 1 The distribution of Guangxi Oryza officinalis Wall. ex G. Watt
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Table 1 The number of Oryza officinalis Wall. ex G. Watt

from different population

JERES JERE T i B
Population no. Population locality Sample size
1 7 7°-2 Nanning-2 73
2 FHE-1 Guigang-1 15
3 FHE-2 Guigang-2 28
4 F&M -1 Wuzhou- 1 55
5 P& -3 Wuzhou-3 384
6 FEM -2 Wuzhou-2 720
7 EM-1 Yulin-1 41
8 FEM -4 Wuzhou-4 119
9 EMR-2 Yulin-2 106
10 R T-1 Nanning-1 9
11 %M Hezhou 31
12 EHR-3 Yulin-3 29

dNTP 0.3 plL,15 wmol/L IE/Z5#1451.0 wL,5 U/plL
Taq polymerase 0.2 wlL,25 ng/pL DNA 2 pL,ddH,0
10.725 L, PCR JZ W 2% 4:95 C FilZEHE 5 min,
94 CA 30 5,56 CiR Kk 30 5,72 °C #E{H1 30 s, 3
33 AMEHR 72 CHEAH S min, § B P24 DYY-10C
TUFE FERA T H TR AN Y 8% 3R T M Tk iz v e A
FELUK 50 min, HRYSEIFHA IR, § 3835 B2 0 5k 1
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S BIANTE IHIC A — 1, B 2 B e ok

FREIRESE/TN
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(RM515) ,F34ME R 7. 24 4 8055 61 5L AR Ae 15
9 1.0094 (RM240) ~ 2.2674 (RM488) , “F- {8
1. 3568 ; M| 24 & i Ho 75624 0. 0019 (RM573) ~
0.1963 ( RM234 ) , - ¥ {E 2}y 0. 0391 ; JH B2 7% 5
He J5FE 7 0.0093 (RM240) ~0.5591 ( RM448) , *F-
YIE N 0.2112, SI9M 2815 B & & PIC JuFlh

R2 SSR3IMMEESHMERL

Table 2 Genetic diversity parameters based on SSR primers

0. 009286 ( RM240) ~ 0.461075 ( RM488) , “F- 1 Ky
0. 1765 ; Shannon Z 448 (7 0. 0393 (RM240) ~
0. 9296 (RM488) Z [A] 25 5y, F-15 4 0. 3624, ik
NFEHR PIC $880F Shannon 8 8078 Ak i & 558 K
FH SSR 51 bRic 76 245 FH BT A R AR vh RE e A 4y
b Sz e LT st 2R R

(A e fh FRREAAERE AREEAEERE Shannon $8EL O WINALEE WA ZHHEE R
Locus Chromosome A Ae 1 Ho He PIC
RM1167 1 8 1. 4325 0. 6158 0. 0509 0. 3020 0. 275807
RM488 1 6 2.2674 0. 9296 0.0851 0.5591 0.461075
RM240 2 10 1. 0094 0.0393 0. 0043 0. 0093 0. 009286
RM573 2 6 1. 0150 0. 0506 0. 0019 0.0148 0. 014756
RM251 3 12 1. 8051 0.7136 0. 0479 0. 4462 0. 360596
RM282 3 7 1. 0125 0. 0467 0. 0087 0.0124 0.012348
RM60 3 1.9503 0. 7095 0. 1559 0.4874 0. 374460
RM6594 3 8 1. 8058 0. 6768 0.0218 0. 4464 0.353555
RM17308 4 5 1. 6208 0. 5947 0. 0497 0. 3831 0. 312946
RM164 5 5 1.3628 0.4673 0. 0044 0.2663 0.238225
RM121 6 6 1. 4594 0. 5305 0. 0460 0.3149 0.269591
RM234 7 10 1.2193 0. 3497 0. 1963 0. 1799 0. 165191
RM533 7 4 1. 0688 0. 1556 0. 0559 0. 0644 0. 062629
RM23586 8 4 1. 0531 0. 1321 0. 0292 0. 0504 0. 049450
RM344 8 3 1. 7663 0. 6478 0.0342 0.4340 0. 343956
RM515 8 13 1.4861 0. 5472 0.0416 0.3272 0.278518
RM215 9 8 1. 0291 0. 0952 0.0186 0. 0283 0. 028168
RM242 9 8 1. 0743 0.1734 0. 0211 0. 0692 0. 067274
RM321 9 3 1. 0558 0. 1384 0. 0429 0.0528 0.051916
OSR15 10 7 1.0132 0. 0500 0. 0031 0. 0130 0. 012972
RM258 10 7 1.3822 0. 4694 0.0273 0.2766 0.240159
RM496 10 9 1.0132 0.0524 0. 0044 0. 0130 0. 014215
RM224 11 12 1. 9862 0. 7585 0.0186 0. 4967 0. 385166
RM287 11 8 1.0170 0.0615 0. 0031 0.0167 0. 016640
RM277 12 8 1. 0151 0.0536 0. 0050 0.0148 0.014782
F-# Mean 7.24 1.3568 0.3624 0.0391 0.2112 0. 1765

A:Mean number of alleles per locus,Ae: Effective number of alleles, 7; Shannon-Weaver information index, Ho; Observed heterozygosity , He ; Expected het-

erozygosity. The same as below

e 2 A LU Y, RM488 F1 RM224 5| ¥ 1Y
Shannon 58U =1, 43124 0. 9296 #1 0. 7585, Jf H.
PTG W4 14 0 A %5055 7 ik P8R 2. 2674 il
1. 9862 i T HAt 54, 15 B X WX} 5 | 4 6 AR Y
WA LR AR X 6T . 1518
FESATEREP AL ZREER bR R 3, AR 51 )

T B R 25, pn, fERE -2 BEAR T 518
RM344 () Shannon 5% 5% /& (0. 6575) , X 43 fig )1 %
o TAEAR -1 BEAR T, 5149 RM251 A9 Shannon $§
Bt 5 (0. 6930) , 2 B[R] 51 4 76 AS [ B4 o 11 X
SRETIARF(F£3) .
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Table 3 The comparison of different population’s genetic diversity index

bil JE R (VRS EZ S &Y BREEA WG WREAeA R JEHRF Shannon  JEHER S Shannon [
City Population LR Pa( % ) HEREL A FHEHEL Ae Ho He i gl EER I GlEY
FEMN T FEM-1 44 1.44 1.1950 0.0160 0.1240 0.1914 RM224 (0. 6930)
Wuzhou Wuzhou-1
FEM-2 52 1.52 1. 2041 0.0194 0. 1343 0.2154 RM344 (0. 6575)
Wuzhou-2
FEM -3 52 1.52 1.3030 0. 0490 0.1713 0.2522 RM251 (0. 6740)
Wuzhou-3
FEIH -4 40 1.40 1.1533 0.0276 0. 0966 0.1529 RM6594 (0. 6709)
Wuzhou-4
i 1.47 1.2139 0. 0280 0.1316 0.2032
Mean
FARTT EM-1 36 1.36 1. 1055 0.0323 0.0743 0. 1242 RM488 (0. 5816)
Yvlin Yulin-1
FAR-2 48 1.48 1.1756 0. 0265 0.1150 0.1829 RM60 (0. 6870)
Yulin-2
FE#k-3 36 1.36 1.1147 0.0317 0.0791 0. 1267 RM121 (0. 6325)
Yulin-3
¥E 1.40 1.1319 0. 0302 0. 0895 0. 1446
Mean
Fg T -1 36 1.36 1.2618 0. 0356 0.1574 0.2163 RM164 (0. 5196)
Nanning Nanning-1
B2 48 1.48 1. 1959 0. 0390 0.1181 0.1844 RM224 (0. 6885)
Nanning-2
¥ifE 1.42 1.2289 0.0373 0.1378 0.2002
Mean
BN T i 20 1.20 1. 1351 0. 0039 0.0757 0. 1084 RM6594 (0. 4293 )
Hezhou Mean
BT Fik-1 12 1.12 1.0259 0. 0057 0.0215 0.0373 RM488 (0. 6931)
Guigang Guiguang-1
i) 40 1.40 1. 1471 0.0171 0.1027 0.1616 RM6594 (0. 5623)
Guiguang-2
BifE 1.26 1. 0865 0.0114 0. 0621 0. 0995
Mean
JERIN ) 1.39 1. 1681 0.0253 0.1058 0.1628
Mean

2.2 THAGABLEBARBHEEESHFESHT

AWFFE A 12 A VG 24 FH 37 A6 A e i 4R 4y
A FERILISE, PS4 .5 .6 .8 J& TAEM T, Jm i
79 12 JETEMAT, EEEL10 B TR T, JERE2,
3B TR, EEE 1 BTN, E 2 P52y
FHEF AR RIS T LR 5, 12 4 FE BB R R R 2R
SEFIEAT A MBS A ), R DL e B P R AT
%53,

WX 12 AR SHUN AT DL A

Wb A>T s A ZREPE Y 22 57 (R 3) , P
FEIBCA N 112 ~ 152, R S R B Ae Hy
1.0259 ~ 1.3030, W I 2% 5 BE Ho & 0.0039 ~
0.049 W B A2 A 1 He }y 0.0215 ~ 0. 1713, Ji5 B
Shannon F541 1 73 0. 0373 ~0.2522, H &, A
JEREZ B AG 2R AR R R ER . 12 N2
A T R AR 38 1L 22 RE P38 B0 KO INHE Y by AN -3
>ET-1>HEM-2 > FEM-1 >FFT-2 > T2 > 5
W2 SHBEM-4 > EAR-3 > EMR-1 > BN > Fis-1,
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FEN T A RS T T fE BE A AF 29 Shannon 8 %X 1
(0.2032,0.2002) | £ &% & i & KL Ae (1.2139,
1.2289) WM Ze4 B Ho (0. 0280,0. 0373 ) A BE 4
B IE He(0.1316,0. 1378 ) # /& fw i 19, R WIAE M T
AR 7T o) VY 2 R A R s A ARG
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Fig.2 Clustering figures of Guangxi

0.77

Oryza officinalis Wall. ex G. Watt populations

2.3 SIMHETANBRELERNIMN

¥ 25 Xt 51 W4 PIC (ERETHEZ HE4T R AT 15
(1) SR S IR Sy B B[] s 75 1) A 35t 4% AH 8L 3R 2500
PR RERE UL S BB 0 b 51 ), 15 5] 4 4
WAL AR AL 2 BUAE B R SR 2K &5 W] B 4% ] PIC {E T
Jr EHEE A5 05 Ah 4 A5t 1% AR oL 3 806 [ Fn 2R 2
Kl ik 8 A ist AL AL 28 B0 B 53 5] 5 B B 3
TR S B | % BLICTe MR AR 5 | P HE S 5 =X, B
SR, A RE & B A, 5 Yk
PIC fHFFHEFF I, 5 X514 (10 X 51 HF0 15 %51
Yy o)Al AL, R B B S5 RERE AR OC R B () 40
R 0. 4396 ,0. 4460 ,0. 5977 (r<0.7) , FHCHEAR
20 XF 5 | 9y )35t A2 AR RL 2R B8O B 5 ) R 1 A OC 3R 8K
9 0.8866(0.7 <r<0.9) , MM 8, SR %
BT 0.9, HHE M. Nei™ 4518, MM % 2%
KT 0.9, 23X WA~ 353 4% AHALL 28 B8O B A 35 B
WEFC, 1E20 ~25 X5 Z Mg 4 45341,
3R 21 X 22 X 23 X 24 X, AHAL M 2R O [
SRERE AT ARG GG K BE (2 4 R 3) , 4518
2T 21 XFIE AHOCPERI R T 0.9, BEHT 21 X5 514
PRI RELE R G 25 X5 PR 15 09 R 45 1AM
M Y5 Y R PIC (EFE T HESIET, 10 XF 5] AT,
FHNME R BGAF] 0. 9246 (r>0.9) , 3B B 7 HEF
F, AU 10 X5 RIS RI ]3R5 25 XF 51 A5
I LR G BT i — 2 A T RIS B A5 3 5]

4 R S, 20 5 RS (1 2) X A, LA R
HE— L IE R
F4 FRMBSIMEFHRHT AR THOHELRY

Table 4 Correlation coefficients of different primer num-

bers in two permutations

5| ¥4 I8 PIC {E T+
HEF Primers sorted

in ascending order

2| W IR PIC (I

GIE k3
! HEZ Primers sorted in

No. of primers
descending order

5 0.4396 0. 7984
10 0. 4460 0. 9246
15 0.5977 0. 9765
20 0. 8866 0. 9957
21 0. 9295 0.9975
22 0. 9524 0. 9987
23 0.9671 0. 9994
24 0. 9865 0. 9998
1.200 ¢

B [%)¥Descending
JF)F Ascending
1.000

0.800 -

0.600 -

0.400 -

FRKZRZEL Correlation coefficient

0.200 -

0.000

5 10 15 20 21 22 23 24
5|94  The number of primers

B3 SI¥MBEXEREXENRm

Fig. 3 The relationship between correlation coefficient

and the number of primers
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L AR L Z RV ERT S AR ) ORI B A%
OZ—, T e R A AR A RE AR A
FIYIFEAL HR AR A7 10 0 R R R 45 2R, DR IR e A 1)t
e o R Ly OB A 7 S A e A i AR X PR 5
ARAR 2T AR I RE T, USRS T iR A
11 2R R A R LS8 A 5 A B D, T v R
BORR A A1 B PR IP R T RO T KB R Rl Hen
SRAE SR S Hb il il 7 45— L X T2 Wi e )
P ERIFTT BT AR 1) ) 52 , AT A H80 T X ) o i e 1t
e ZREPERIBTTINR,
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A,B,C and D four maps was the number of 5 pairs,10 pairs,15 pairs,20 pairs,respectively. The same as below
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Fig. 4 Clustering figures of 12 populations based on different primer numbers sorted in PIC descending order
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Fig.5 Clustering figures of 12 populations based on different primer numbers sorted in PIC ascending order
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H AT AR 2058 A 5L SSR # e #E 47 B
ARG AL ZREME BT, (BN VG 24 FH B A R A
Z RS BT O F 5 AT 2 B, B ST AR T
VG 24 FHEF AR G 1L Z R B D L AR TR
MAEICA 20 2t 70 4R PG 5% 2 i i & 2R Y
SR W A R A0 A L, AR AT 2R O T LA
R, TEARWE ST b, RO 34 45 0 3 R 4K
A B REEALFEREL Ae Shannon $858 T W 25
Ho MAHBA G JE He 5515t 1% Z FE MR HR AR 4T 207,
A5 10 )V 24 P T A R 3 AT 2 AR 0 S A N TR
T XA 2538, FAR A B AR M T AR M -1
FEIN -2 FOAE N -3 210G = £ X dsk A K2 1 5 T A Rl
T-1 T2 A, Ao SRR ST TP 2 T AR
e 0 B A R DA B o7 S A B AR B a5 B R
SR

FEMF SSR 5 W 5 W 0 1545 Z R BT, 5
L — B 1 5 | PR B A8 1A U S,
DA A (bl i) 22 5, DI HEA 738045 22 RE I S AT
MRS, AR5 AR AL A R, i i 2
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