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Abstract: In order to understand the genetic relationships among numerous materials of common wild rice
in Hainan province and explore representative samples, this study used 32 pairs of SSR markers to conduct
genetic diversity analysis and core germplasm construction on 2038 samples of Hainan common wild rice from
11 different cities and counties in Hainan province. The results showed that the average effective allele (Ne) was
2.479, the richness Shannon index (/) was 0.975, the Nei'’s gene diversity (4) was 0.570, and the percentage of
polymorphic loci was 96.27%, indicating that the genetic diversity of Hainan ordinary wild rice is very rich.

There are differences in genetic diversity among Hainan common wild rice from different sources. Common wild
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rice from Lingao has the highest genetic diversity, while Qionghai common wild rice has the lowest genetic
diversity, and its variation is mainly concentrated within the population. The analysis of population structure
showed that when K=2, the Delta K value was the highest. 2038 ordinary wild rice resources from Hainan were
divided into two groups. The subgroup I has 1145 resources, which come from Haikou, Chengmai, Danzhou,
Sanya, Wanning, Qionghai, Lingao, Lingshui, Ledong, and Dongfang, respectively. The subgroup II has 893
resources, which come from Haikou, Wenchang and Chengmai, respectively. 192 core germplasm of Hainan
common wild rice were constructed using population first and multiple clustering methods, accounting for 9.42%
of the total resources (2038). The Shannon index (/) of the core germplasm was retained by 102.46%, and the
Nei's gene diversity (/) was retained by 104.39%, effectively reducing the genetic redundancy and duplication
of genetic differences in the original germplasm. The core germplasm of Hainan common wild rice represents the

genetic diversity and specificity of the original germplasm, and provides materials for the effective utilization of

Hainan common wild rice resources.

Key words: Hainan common wild rice; SSR marker; genetic diversity ; core germplasm

3 A R AR G AR A A R TR
P ery = R S S B/ S o VA R A S b 8 )
X, AR Ot AR IR AR B AR K
TR R EHAA A SR AR WA 2
— WA S E B AR (0. rufipogon ) | 25 WY A= FR
(O.officinalis) FPERLEF HEF (O.meyeriana) , FHo
S SREE Y G S E AR S - A f il 2 ol ol S E S
SR A BT M E R R A 7 b R X LA 0 1
HEWE o 3= VB b A 9 [ BE 1 761 e &k B
Y S D TR RN 21 3 AN T S R o BB/ A, S B T
CE RIS E ML E R A SR I X
IKFEE R TE IR, AR, AZ S 1ER
B A= R AE KA & R R A 7 v R 2R S B
PEIE R o JHE 5 i PR 2 o VA T B A T 1) o A A AR
ARG AT, JEE VPN B 55 , R BE & A Hh AT
B HATZK RS B A7 K 0 SR DG S B2 I, 0 TDRT AR
Z2 TR, QrAnT PR A 0 S R SR R B v
TR R R SRS EE AR R TR

A2 OB BT A& J& F Frankel 55 7E 1984 4F %
St i, B DLSR/ N B R0 B0 K PR i A 3R %)
Pl fe ZhebE . BT A 2R E# Rt T 3
R0 B 0T P20 W) A% O P B, KA /N LR
L AR AR AE S SO R R R RIAE
Ve F AL T EE MR L. BT, B RS
AN TR Ay A 0 b it (s AL AR AT 3K 70% ) 1Y
IR HE 81353 Sk 59%0~30% , BE 328 B HC AT ORI,
T B AR SR P 5 KR 12 S5 L e R 1Y 64 01
PRGBS 1T PU BT Y 283 NP A AR A AR

HERY 4173 1 W AR R AZ 00 Bl BT, BRURE L4518 8.41% .
X IR JL T SSR 43 Fhmic , A % A5 BEALIURE 1 X
193 43 /K R A ot B 5 A TAZ OO Fh ST AG A, 3145 T 20
PRI R BN 10%, BEHREE 2R FH 2%
WA, 18014 5 1 A ] s AR T 4 [R) 2R I e — A~
A A3 5% (1)) V30 B A A% O AR

T B A4 AR ML Bk 2 [ RGBT A A P T T R AR A
SUH A A BN Z i+ 2405 5 R I F
S 9 T R 48 A [ Ml X8 2038 17 T6F T 2 A A e
VAL AR R A B R BRI 1 T A R R S 5
TE LR AZ X, A3 ST 43 1) B DR R A R
G353 AT RS AE Z RS AT 2 AT 43 B O3
U5 B MER A RORI o i, ARF 5T 36T SSR 43
FHRic, XF 2038 177 e 130 B A A T st A% Z e
Gy MRS 23 BT , B0 HORZ o6 R W R
308 A A A O PR, S 4 v i e A AR A 1Y
FIFH 2 B R i R SE R R I e Sy, Sy BF AR A Y
JR A B AN S AR AP R AR AR
1 MREFE
1.1 REMR

ML KR 2002-2020 4RI TR A 111
B 784 AR JERER) 2038 13 3 18 B A= g IR, Hop
1890 1y, V&1 67 1y, SCE 402 {03 &M 33 £, =
W25 3, 777 38440y, Bitifg 36 40y, I vei 15403, Bk /K 13
O3 IRAR S50 A7 11843 (2 1) o X BB H R #D
TRAFAE G B 48 T 3 Bk R BRI A8 48 oty B A=



1626 Mo ow fE

7Ol o

25 %

x1 BELTETEBREMERHER

Table 1 Source and population information of common wild rice in Hainan

. . Je e
R SR JE T S

. Number of X
Origin Total number . Population ID

populations
1 HK 890 33 1-, 2-, 4-, 5-, 6-, 7-, 8-, 9-, 10-, 11-, 12-, 13-, 14-, 20-, 21-, 22-, 24-, 27-, 28-, 31-,
33-, 46-, 47-, 51-, 52-, 53-, 60-, 61-, 65-, 72-, 76-, 78-, 79-

i CM 67 3 3-, 45-, 71-
XEWC 402 12 15-, 16-, 17-, 18-, 19-, 23-, 25-, 26-, 29-, 30-, 32-, 34-
&M DZ 33 1 35-
=SY 25 2 36-, 44-
J T WN 384 17 37-, 39-, 40-, 41-, 43-, 48-, 49-, 50-, 54-, 55-, 56-, 57-, 58-, 59-, 62-, 63-, 77-
3 QH 36 1 38-
1% LG 15 1 42-
BK LS 13 1 64-
IRZXLD 55 4 66-, 67-, 73-, 80-
#<J7 DF 118 3 68-, 69-, 70-

HK :Haikou; CM: Chengmai; WC: Wenchang; DZ: Danzhou; SY : Sanya; WN: Wanning ; QH : Qionghai; LG: Lingao; LS: Lingshui; LD : Ledong; DF :

Dongfang; The same as below
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Table 2 Primer information for 32 pairs of SSR molecular markers

5149 Retifk Wy (bp) EmFA(5'-3") I FA (5" =3")

Primer Chromosome Physical location Forward primer(5'-3") Reverse primer(5'-3")
RM23 1 10705568~10705606 CATTGGAGTGGAGGCTGG GTCAGGCTTCTGCCATTCTC
RM499 1 389884~389953 TACCAAACACCAACACTGCG ACCTGCAGTATCCAAGTGTACG
RM212 1 33054643~33054712 CCACTTTCAGCTACTACCAG CACCCATTTGTCTCTCATTATG
RM250 2 32780209~32780278 GGTTCAAACCAAGCTGATCA GATGAAGGCCTTCCACGCAG
RM154 2 1084032~1084101 ACCCTCTCCGCCTCGCCTCCTC CTCCTCCTCCTGCGACCGCTCC
RM498 2 35397833~35397902 AATCTGGGCCTGCTCTTTTC TCCTAGGGTGAAGAAAGGGG
RM7288 2 9033665~9033734 TTTCTCAACTGAAACAACAT AGTTTAAGAGCGTTTCTAGG
RM16 3 23127699~23127769 CGCTAGGGCAGCATCTAAA AACACAGCAGGTACGCGC
RM442 3 35788668~35788737 CTTAAGCCGATGCATGAAGG ATCCTATCGACGAATGCACC
RM218 3 8406405~8406474 TGGTCAAACCAAGGTCCTTC GACATACATTCTACCCCCGG
RM349 4 32684550~32684619 TTGCCATTCGCGTGGAGGCG GTCCATCATCCCTATGGTCG
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514 Retafk PyBAE (bp) EREFFI(5'-3") B FPA (57 =3")
Primer Chromosome Physical location Forward primer(5'-3") Reverse primer(5'-3")
RM280 4 35174803~35174872 ACACGATCCACTTTGCGC TGTGTCTTGAGCAGCCAGG
RM3042 4 23018232~23018301 CAAAAAGGAATCAATGTGAA GGCTGTTGAGAGGTAGAGAA
RM267 5 2881434~2881503 TGCAGACATAGAGAAGGAAGTG AGCAACAGCACAACTTGATG
RM334 5 28547509~28547578 GTTCAGTGTTCAGTGCCACC GACTTTGATCTTTGGTGGACG
RM528 6 26555940~26556009 GGCATCCAATTTTACCCCTC AAATGGAGCATGGAGGTCAC
RM345 6 30865953~30866022 ATTGGTAGCTCAATGCAAGC GTGCAACAACCCCACATG
RM253 6 5426472~5426541 TCCTTCAAGAGTGCAAAACC GCATTGTCATGTCGAAGCC
RM125 7 5480452~5480521 ATCAGCAGCCATGGCAGCGACC AGGGGATCATGTGCCGAAGGCC
RM429 7 26807120~26807189 TCCCTCCAGCAATGTCTTTC CCTTCATCTTGCTTTCCACC
RM72 8 1468269~1468286 CCGGCGATAAAACAATGAG GCATCGGTCCTAACTAAGGG
RM331 8 12295397~12295466 GAACCAGAGGACAAAAATGC CATCATACATTTGCAGCCAG
RM278 9 19320405~19320475 GTAGTGAGCCTAACAATAATC TCAACTCAGCATCTCTGTCC
RM201 9 20174746~20174815 CTCGTTTATTACCTACAGTACC CTACCTCCTTTCTAGACCGATA
RM333 10 22443631~22443700 GTACGACTACGAGTGTCACCAA GTCTTCGCGATCACTCGC
RM590 10 23114778~23114847 CATCTCCGCTCTCCATGC GGAGTTGGGGTCTTGTTCG
RM216 10 5336203~5336272 GCATGGCCGATGGTAAAG TGTATAAAACCACACGGCCA
RM287 11 17233635~17233673 TTCCCTGTTAAGAGAGAAATC GTGTATTTGGTGAAAGCAAC
RM206 11 22480936~22481005 CCCATGCGTTTAACTATTCT CGTTCCATCGATCCGTATGG
RM247 12 3186600~3186637 TAGTGCCGATCGATGTAACG CATATGGTTTTGACAAAGCG
RM7003 12 6776248~6776317 GGCAGACATACAGCTTATAGGC TGCAAATGAACCCCTCTAGC
RM17 12 26988391~26988460 TGCCCTGTTATTTTCTTCTCTC GGTGATCCTTTCCCATTTCA
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M:Marker, 12~38,42~71 73531 it i 15 368 27 A A 05 R i 5 1-12~1-38 ,1-42~1-71
12-38 ,42-71 are the common wild rice resource in Hainan numberd 1-12 to 1-38 and 1-42 to 1-71, respectively
E1 #a4RE SSRARIZ AT

Fig. 1 SSR marker detection of some materials
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Table 3 Genetic diversity of 32 SSR makers in 2038 Hainan common wild rice

51 i AL o
a4 ) e R =% Ji Shannon Nei's JH  ZRMASA (%)

Primer Allelic variation Na Ne o SRPEEEN Percentage of .
1 h polymorphic loci
RM23 24 3 2.376 0.944 0.579 100
RM499 13 2 1.967 0.685 0.492 100
RM212 10 3 2.074 0.772 0.518 100
RM250 15 3 2.715 1.044 0.632 100
RM154 17 2 2.000 0.693 0.500 100
RM498 7 3 1.768 0.662 0.435 100
RM7288 16 5 3.438 1.384 0.709 100
RM16 9 3 2.188 0.849 0.543 90.00
RM442 6 2 1.994 0.692 0.499 100
RM218 7 4 1.527 0.658 0.345 100
RM349 8 5 2.115 0.831 0.527 100
RM280 11 6 2.604 1.168 0.301 100
RM3042 5 1 1.000 0.441 0.500 83.33

RM267 9 2 2.000 0.693 0.672 100
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51 SRS ERSGE  cshogm  eommon Nels B BEIHLAEINL)
Primer Allelic variation Na Ne i R Percentag.e of .
1 h polymorphic loci
RM334 9 4 3.050 1.221 0.722 90.00
RM528 9 7 3.598 1.415 0.680 100
RM345 7 4 3.126 1.239 0.667 87.50
RM253 4 4 2.999 1.206 0.535 80.00
RMI125 6 4 2.150 0.846 0.586 85.71
RM429 8 3 2.418 0.958 0.589 80.00
RM72 8 4 2.431 1.038 0.500 88.89
RM331 8 2 2.000 0.693 0.600 88.89
RM278 12 3 2.502 0.989 0.623 100
RM201 8 4 2.653 1.069 0.675 100
RM333 9 6 3.078 1.273 0.637 100
RM590 9 5 2.755 1.148 0.365 90.00
RM216 8 3 1.574 0.586 0.736 100
RM287 10 4 3.792 1.359 0.728 100
RM206 13 6 3.680 1.458 0.597 100
RM247 11 3 2.479 0.975 0.588 100
RM7003 8 4 2.425 1.006 0.648 100
RM17 6 5 2.844 1.199 0.500 85.71
V-3 Mean 9.688 3.719 2479 0.975 0.570 96.27

Na:Number of different alleles; Ne: Number of effective alleles;/: Shannon entropy index;/ :Nei's diversity index ; The same as below
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Table 4 Genetic diversity of Hainan common wild rice from different sources

SRR 2 (%)

& J& Shannon Nei's 3&KZ  Jofi Nei JE:[K

iiiljﬁ Percentage of golymol‘phic %E%&ng Aﬁiijg (i34 FEPE 2R
loci 1 h uh
7 [THK 99.68 3313 2.363 0.906 0.537 0.568
T CM 95.84 3.146 2.428 0.906 0.542 0.557
XEWC 95.81 3.398 2.399 0.922 0.544 0.555
&M DZ 93.75 3.656 2.486 0.953 0.540 0.549
=iFSY 93.75 2.703 2.703 0.808 0.511 0.597
Ji T WN 91.92 2.756 2.756 0.780 0.491 0.555
Bt QH 84.38 2719 1.985 0.700 0.450 0.456
I LG 100 3.438 2.483 0.971 0.570 0.590
Bk LS 96.88 3.063 2.307 0.884 0.538 0.560
SRALD 91.41 2.695 2.695 0.777 0.486 0.535
477 DF 95.84 3.448 2.346 0.918 0.542 0.550

uh:Unbiased diversity

£S5 AEMAETEFEREENEEERSNEEIURY

Table 5 Genetic distance and genetic differentiation coefficient of common wild rice populations in different regions

U5 1 bisels] XH s =il NN Bty I =5 7N IRZR Vv
Origin HK M wC DZ SY WN QH LG LS LD DF

T 1T HK - 0.077 0.036 0.149 0.216 0.063 0.313 0.186 0.215 0.111 0.126
BV CM 0.042 - 0.115 0.266 0.308 0.112 0.516 0.279 0.300 0.168 0.176
E WC 0.019 0.061 - 0.164 0.233 0.073 0.318 0.197 0.231 0.146 0.157
&M DZ 0.074 0.103 0.080 - 0.412 0.166 0.844 0.397 0.512 0.223 0.306
=i SY 0.113 0.129 0.122 0.129 - 0.220 1.060 0.554 0.551 0.388 0.404

7T WN 0.030 0.049 0.034 0.068 0.095

Bitify QH 0.136 0.153 0.134 0.165 0.216
I LG 0.101 0.120 0.107 0.121 0.184
K LS 0.115 0.127 0.123 0.149 0.176
RZR LD 0.055 0.068 0.072 0.074 0.137
7R )i DF 0.060 0.069 0.074 0.105 0.147

- 0.336 0.183 0.200 0.122 0.139

0.118 - 1.033 1.248 0.581 0.539
0.083 0.176 - 0.619 0.301 0.324
0.089 0.199 0.180 - 0.329 0.321
0.051 0.141 0.107 0.115 - 0.176
0.056 0.152 0.119 0.117 0.064 -

XL 7 B R FT 38 AL B 5 , %) f 2k b7 I B R AR A3 A% 71k R AR

The value below the diagonal is Nei genetic distance, the value above the diagonal is genetic differentiation coefficient between populations
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HEESrE, 0.15~0.25 Z A2 4R, KT 0.25 RoR
SRR, T e T A R A ] P A IR Ak
FEIE 4 0.095 , 2 AN [v] by Sk U5t Fry e v 5308 B 1 A
FEA [R]85 A b T S5 7K

24 EEEEFERBEEEHASH
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A, EEAERIE LM X, D ATET IV
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Table 6 Analysis of molecular variance and coefficients of gene differentiation of common wild rice populations in different

places
A SR LA (%
A 4 STy By ity 2 ST (%) LR AL
Proportion of total .
Source DF SS MSE Est. Var. L PhiPT
variation

EZUNE! 10 7955.640 795.564 5.032 9
Among population
TER N 2027 97358.283 48.031 48.031 91
In population
JEREN 2037 105313.923 53.063 100 0.095(P<0.01)

Total

DF: Degree of freedom;SS: Square sum; MSE : Mean square error; Est. Var.: Estimate variance ; PhiPT: Gene differentiation degree
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Fig.2 Principal component analysis of 2038 Hainan common wild rice
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Fig. 4 Population structure of 2038 common wild rice in Hainan

2.6 EETEFEEZOTRME
G545 1 A 3 B AR R 0 A (] M PR R K SSR
S FARC R G B TER G 5 8, B H AR R T
2/ — AL OFEAR IR E R P R H] 192
19y Vi i 3 0 T AR R AR ORI, o S PR R AR Y
9.42% , X HEAZOFI BT 43 HICR R Wi SCE AE
PN =TT B R BEK URAR AR 11
Hi 8 781 HARJERE, BAILER 7,
27 BELTEFARBZOMREGSHEERREER

X

b A AT R B T e A M A A O A BT Y 2
SRERE A L PRR B 0N 98.82% , A S SE R B8 T
100% , F= & & Shannon 55U R B T 102.46%, Nei's
LR ZREVEIR B T 104.39% , Z2 5 PE 07 15 1 43 Ho AR
BT 100% (3% 8) , ik FEHAZ ORI Bk my b R B8 1 Dt
TRIR B AL ZRE M, FAZ O R B SRR T I i A
FRIABAL TUA BE A AL 22 5 FINEE R i T sl
ZREPERREL

x7 BETEFEBZOMFRERER
Table 7 The origin of core collection of common wild rice
in Hainan
el OB JERECE BLORh R (%)
Origin Total Numbef of  Number of core Proportion
number  populations germplasm
1 11 HK 890 33 83 9.33
il CM 67 3 6 8.96
LEWC 402 12 34 8.46
&M DZ 33 1 3 9.09
=ESY 25 2 4 0.16
TTWN 384 17 36 9.38
IifE QH 36 1 3 8.33
IHE LG 15 1 3 20
FRK LS 13 1 2 15.38
IRZKLD 55 4 5 9.09
%J5 DF 118 3 13 11.02
it 2038 78 192 9.42
Total

o FG A P B B R

Proportion: Number of core germplasm/Total number
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Table 8 Genetic diversity parameters of core collection and initial collection
HRA FWEEShannon  Nei's H[N BAMAAES (%)

Hel TARE  EREIERE " .
-~ AR R | BEL ZFEE Percentage of
Type Number Na - .
Ne 1 h polymorphic Loci

[N 192 3.675 2.479 0.999 0.595 96.27

Core collection

IR AL 2038 3.719 2.479 0.975 0.570 96.27

Total number of resources

5 1 (% ) Proportion 9.42 98.82 100 102.46 104.39 100
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The core germplasm resource numbers for 78 populations are listed in table 1
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Fig. 5 Cluster diagram of core germplasm of Hainan common wild rice
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