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Study on Genetic Diversity and Differentiation of Three
Wild Rice Species in Hainan Using SRAP Markers
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Abstract ; Using SRAP markers with eight primer combinations, the genetic diversity was assessed within and a-
mong seven natural populations of wild rice species in Hainan,a total of 219 alleles were detected in 120 accessions
of Oryza rufipogon ,55 accessions of Oryza meyeriana,and 26 accessions of Oryza officinalis , the polymorphic loci
were 74.89% ,42.47% ,and 25. 11% respectively. Values obtained for Shannon’s information index (') suggested
that O. rufipogon were 0.3277 showing the highest genetic diversity, O. meyeriana were 0.2204,and O. officinalis
were 0. 1113 showing the lowst diversity. UPGMA cluster analysis showed that all individuals of each population
formed a distinct cluster, which according to the geographical origin,the individuals within each population of wild
rice with no cross to others. The gene diversity in total set of O. rufipogon groups were 0. 2135 ;and its average gene di-
versity was higher within than among populations, suggesting of genetic differentiation among O. rufipogon populations
was not significant, meaning most of the genetic diversity was due to differences within populations. Based on the re-
sults of Nei's genetic diversity and Shannon’s information index analysis, it was suggested that populations in WDL
and WDA should be given conservation priority. In addition ,in situ conservation should be carried out for both O. mey-
eriana and O. officinalis because of a moderate genetic differentiation among populations or a small population size.
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Table 1 The sampling information of different populations

YR AR SRS HURE R
Species Population name Sample size
P EEFERS 0. rufipogon Griff WDA 30
LH 30
DH 30
WDL 30
PRI A 0. meyeriana Baill LJ 29
BB 26
25 ST A A5 0. officinalis Wall BN 26

1.2 DNA HIIREX

WABHE T R R EE R Rk A R
FI CTAB i R S0 J (¥ 55 (K 2 DNA,
1.3 SRAP 72/ K PCR F=##&ill
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Table 2 SRAP primers and their sequences

e ERSIYI(S-3") |45k i 51#9y(5'-3")
Name  Forward primer(5'-3") || Name Reverse primer(5'-3")
mel  TGAGTCCAAACCGGATA|eml  GACTGCGTACGAATTAAT
me2  TGAGTCCAAACCGGAGC||em2  GACTGCGTACGAATTTGC
me3  TGAGTCCAAACCGGAAT|em3  GACTGCGTACGAATTGAC
me4  TGAGTCCAAACCGGACC|em4  GACTGCGTACGAATTTGA
me5  TGAGTCCAAACCGGAAG|lem5 GACTGCGTACGAATTAAC
me6  TGAGTCCAAACCGGTAG|lem6  GACTGCGTACGAATTGCA
me7  TGAGTCCAAACCGGTTG|em7  GACTGCGTACGAATTATG
me8  TGAGTCCAAACCGGTGT|em8  GACTGCGTACGAATTAGC
me9  TGAGTCCAAACCGGTCA|em9  GACTGCGTACGAATTACG
mel0  TGAGTCCAAACCGGTAC|eml0 GACTGCGTACGAATTTAG

P ONARZ R 25 WL, & 10 x Buffer( 2 Mg®* )
2.5 pL.10 mmol/L dNTP 0.2 pL.ddH,0 20 pL. 514
(10uM) %5 0.6 pL. Taq fiE0. 1 WL #i4 DNA(1. 2 ng/
L)1 wl, §HFEF R 94 °CFASME 5 min ;94 °C A8
1 min,35 CEAYE 1 min,72 CHEH 1 min,35 MG,
5 72 CHEMH 10 min 4 CIRTE,

PCR P& A 2 wL [ REZE vl (98%
M E BT, 10 mmol/L EDTA 0. 025% — H 2%
#H FF,0.025% /R B 22,25 pL Hil) IR, 7E 95 C
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Fig.1 UPGMA dendrogram based on SRAP showing genetic relationships for seven wild rice populations
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Table 3 Genetic diversity parameters within wild rice pop-

ulations estimated by SRAP

JE R FEARL S AREEAL Nei's 3£ Shannon £
Population Sample size N4{ Na JEFEL Ne ZAEE H FEHEAEECT
WDL 30 1.4932  1.2309  0.1491 0.2317
DH 30 1.5068 1.2175  0.1403 0. 2206
WDA 30 1.5662  1.227 0. 1475 0.2336
LH 30 1.4612  1.1980  0.1300 0.2051
T m T A 120 1.7489  1.3507  0.2135 0.3277
e B

L 29 1.3105 1.1267  0.0841 0.1332
BB 26 1.2557  1.1052  0.0684 0.1075
Pt B 55 1.4247  1.2366  0.1363 0. 2044
Fa R

BN 26 1.2511 1.1086  0.0710 0.1113
SR HE 201 1.9909 1.4719  0.2874 0. 4415
Overall
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Table 4 Coefficient of gene differentiation and gene flow a-

mong wild rice populations using SRAP

[ REAR RER REAA ST RER] .\J,} S
Peulation Sample % JLHZ JERZ LR
opulatiol m

size  FEVE He #EVE Hs BEVE Dst Gst
AR AR 120
PR EF A RERERE 55
I AR ERE 26
SVJETE Overall 201

0.2135 0.1417 0.0718 0.3361 0.9876
0.1360 0.0762 0.0598 0.4395 0.6378
0.0710 0.0710

0.2898 0.1129 0.1769 0.6104 0.3192
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Table 5 Nei's genetic identity ( above diagonal ) and genetic

distance ( below diagonal ).

fE b

Population WDL DH  WDA LH L) BB BN
WDL 0.8979 0.8766 0.8769 0.7303 0.6967 0.6424
DH 0. 1077 0.8631 0.9058 0.7608 0.7296 0.6811
WDA 0.1317 0.1473 0.9256 0.7623 0.7239 0.6562
LH 0.1313 0.0989 0.0773 0.7960 0.7392 0.6828
L) 0.3143 0.2734 0.2715 0.2282 0.8720 0. 6447
BB 0.3613 0.3153 0.3231 0.3022 0.1370 0.7247
BN 0.4425 0.384 0.4212 0.3816 0.439 0.3220
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