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Abstract ; Genetic diversity and structure of 316 accessions of rice germplasm from Southeast Asian countries
was assessed using 72 pairs SSR markers. A total of 387 alleles were detected ranging from 2 to 12 per locus with the
mean of 5. 375 ,and there were 293 rare alleles in frequency <5% , accounting for 75.7% of all alleles. The Nei’s
gene diversity indices( He) ranged from 0. 055 to 0. 855, with the average of 0. 623. The He of rice germplasms in
the Philippines was the highest,the rest counties’s He sequence were in Vietnam( He =0. 515) , Laos( He =0. 467 )
and Cambodia( He =0. 455) in order. The analysis of molecular variance (AMOVA ) indicated that genetic variation
came from different geographical groups,and between different groups with significant difference at 0. 001 probabili-
ty level. Neighbor-joining trees based on Nei's(1973) genetic distance showed that 316 rice germplasm could be
distinguished as indica and japonica ,but could not be classified better into groups according to geographical re-

gions. The result of population structures analysis indicated that will have a relatively obvious genetic structure when

RS EHE:2017-06-20  EEIBHEI2017-07-19  MEHARBHEI:2017-12-26

URL:http://kns. cnki. net/kems/detail/11.4996. S.20171226. 1503. 010. html

EeTH: BEXH AR RS HE (31560363 ) ; 7 WA %058 5SHEARIF LR H (RS 15104001-27 ) 5 )7 749 B 48 BF 4 B 4
(2016GXNSFBA380171 ) ;7 a4y 8 s R -1 H (201530) ) PR b Bl B BHE iR FE 4L T H (2017NZ03)

B EH G TT MK FEAR R 54 FIAF5Y . E-mail ; zhangxiaoli@ gxaas. net

WAFEVES S E P, NSRS T BRSO AR BT TAE, E-mail: gqgao@ gxaas. net



30 Mo o fE

O e

19 %

K =2. The secondly is K =5, it showed that Philippines population is divided into 3 small distinct groups with obvi-

ous genetic differentiation structure. The present study verified that rice germplasm from Southeast Asian countries

have rich genetic diversity and structure which is an excellent basis for rice breeding in selecting parents.

Key words :rice germplasm ;genetic diversity ; genetic structure ; Southeast Asian countries

Foft JE BT IR KA Al R L 7 B ML A B R Sk R
fiti, MTLEAR, H KRS B PR DR A AR
I B AN [ R HE A 18 AT, 5 ol o D A 35 A
Rtz R B Al ™ B A A G R IR
ai b T RN S0 5 BT A AN S BEE 52
B KRMF TR R AL KRS A o 8
22 B0 o3 A A S AR 3 B2 b IXC, R S 2 2R B I L
DX AR P BAGE S 5 R R | R 2 A
F i AR AL A [ PR MR 520, 5 3R 0 R e
DIASP UL i e/ S DN NESP A S RE Y R W R TR N
YRR R K HR AR 5 1 Z AR S R 2T

F1 SIHFRNES RBFHERIKRER

Table 1 The ID,variety name and origin country of imported resources
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TG4 0.2 wL,DNA £ifR 1 L, ddH, 0 ¥ % 5
RFL10 wL, RBHAEH 94 CHIAEME S min, 94 C
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Table 2 Summary statistics for the 72 SSR markers used

(Na) Nei SN ZHAESR R (He) 235G B & &
(PIC) U4 J¢BET Nei's 1% #5119 Neighbor-joining 2R
RIEHE, FEA L4514 R A STRUCTURE ver
2. 3.4 B T T, TR ALY
25t R M Arequin ver 3.11 # 4 v i) AMOVA
(Analysis of Molecular Variance ) 27115 F it &
(Fst,F-statistics ) , LAZMTAN R HEBEASHE ] 35t (% oAk

2 FHR5HMH

2.1 EfESHN

BEXT 316 13 A< B A BT 9% IR A4 R, 1 BT R
FHG 72 % SSR 5 W4 280 2850 (£ 2) , S
| 387 A7 HE R, A7 55 A7 i PR ER A8 iR AR
2 ~12 20,3k 5.375 4 i % < 5% B9
A 2T HE REX ( Nra, number of rare alleles) 7 293 4~
(%3), i TN FEF B 75. 7% . Nei JEH £
FEPEFE BRI B 7E 0. 055 ~0. 855 Z [A] , -5 K
0. 623, Z8ME(F B &/ (PIC) N 0. 570,

519 Ptk fir # (Mb) SRR R Nei J K Z 1R 4L ZAMEE SR
Locus Chr. No. Position Number of alleles Nei's gene diversity index PIC
RM3740 1 2.80 3 0.571 0. 508
RM580 1 9.61 11 0. 494 0.373
RM129 1 19.01 3 0.374 0.353
RMS5 1 23.97 4 0. 102 0.097
RM297 1 32.09 7 0.751 0.724
RM315 1 36.73 3 0.785 0. 760
RM1067 1 42.92 5 0. 508 0. 455
RM290 2 10. 81 6 0.716 0. 684
RM236 2 2.11 3 0.796 0.765
RM341 2 19. 50 7 0.628 0. 555
RM525 2 28.29 9 0.711 0. 654
RM530 2 30. 56 4 0.712 0.679
RM208 2 35.16 4 0.678 0.621
RM6297 3 1.75 3 0. 692 0. 649
RM6849 3 3.72 2 0. 549 0. 448
RM232 3 9.76 6 0.570 0. 506
RM6959 3 14.34 8 0. 127 0.119
RM16 3 22.93 7 0.559 0. 462
RM5992 3 30.32 2 0.359 0. 306
RM8203 3 31.19 4 0. 500 0.375
RM514 3 35.07 3 0. 748 0.712
RM335 4 0.68 10 0. 628 0.552
RM3643 4 20.13 6 0.761 0.729
RM1182 5 0.28 3 0. 601 0.529
RM3322 5 4.20 5 0. 682 0. 635
RM3381 5 9.49 5 0. 591 0.550




34 Mo & & w2 W 19 %

x2(8)

519 UASERES L # (Mb) AL L PR 4L Nei HEH Z MR EL ZEMER &=
Locus Chr. No. Position Number of alleles Nei's gene diversity index PIC
RM164 5 19.11 5 0. 750 0.713
RM31 5 28. 45 7 0. 694 0. 639
RM5973 5 23.23 4 0. 498 0. 432
RM7399 6 1.05 4 0.758 0.729
RM204 6 3.17 4 0.815 0.789
RM003 6 19. 15 7 0. 671 0. 616
RM3827 6 21.95 7 0. 604 0. 537
RM6071 6 24, 64 4 0.768 0.732
RM340 6 28.22 10 0. 696 0. 657
RM1353 7 3.35 3 0. 499 0.374
RM542 7 12. 66 9 0.753 0.716
RM11 7 19.20 6 0.733 0. 688
RM436 7 21. 04 2 0. 659 0.611
RM7351 7 23.93 2 0. 606 0. 540
RM248 7 29.29 9 0. 855 0. 839
RM38 8 2. 11 7 0. 552 0. 470
RM3572 8 3.92 3 0. 804 0.777
RM337 8 14.70 6 0.719 0. 667
RM515 8 20.28 7 0.753 0.719
RM447 8 26. 54 5 0. 677 0.623
RM316 9 1.02 3 0.714 0. 662
RM5526 9 7.26 5 0. 786 0.755
RM566 9 14. 65 11 0. 563 0. 481
RM257 9 17. 67 8 0. 660 0.593
RM278 9 19.32 4 0. 466 0. 390
RM474 10 1.80 6 0.388 0. 360
RM5348 10 8.08 7 0.759 0.721
RM5620 10 16. 96 4 0.723 0. 677
RM258 10 17.57 5 0. 629 0. 559
RM3123 10 21.32 4 0.514 0. 438
RM333 10 21.92 7 0. 641 0. 605
RM590 10 22.59 2 0. 499 0.375
RM6334 10 24.97 2 0. 539 0. 477
RM286 11 0.38 6 0.703 0. 654
RM3717 11 1.17 6 0. 566 0. 481
RM167 11 4.06 2 0. 634 0. 580
RM206 11 21.63 12 0.512 0. 462
RM224 11 26. 80 7 0. 687 0. 627
RM20 12 0.97 3 0. 658 0.597
RM3483 12 1.61 4 0.572 0.531
RM247 12 3.19 8 0.787 0. 762
RM101 12 8. 83 4 0. 055 0. 054
RM1337 12 12. 04 9 0. 589 0. 501
RM519 12 19.97 3 0. 820 0. 800
RM3726 12 23.31 5 0. 497 0.374
RM235 12 26. 18 6 0. 845 0. 826
FHI{E Mean 5.375 0.623 0.570
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Table 3 Comparison of genetic diversity of different country populations based on 72 SSR loci

E2EN S AR Nei M ZFEHEHE 5L AT 25 3 5 PR B ZEMGERSE
Population Number of alleles( Na) Nei’s genetic diversity index( He) No. of rare alleles( Nra) PIC
&1t Laos 274 0. 467 71 0.417
HH Vietnam 244 0.515 48 0. 448
BRI ZE Cambodia 294 0. 455 84 0.412
JEfHE Philippines 358 0.619 90 0. 565

M 3 AT Y 4 N E ZREEFEAR Na  He
Nra F1 PIC {8, JER = E Z R RHA L & T HALE K,
Ui HGE S Z RO F6T , B I, 2 AR I
FERFIAR IRt A% Z2 RPN o [ 05 5 ot R R AR 7 3t
1B 2R ZEA T, T RE 5 AR REAS (1 e 1 S 8 B
A—ERFR, 1WA FAEREE F SRR > )
W% > BR > WES, FRUUE B JE A A o R 2 4
FI RS R A 2
2.2 BEEH

F4E SSR Z A MEbRic B4 3, R Structure
ver 2. 3. 4 BRPFHEATREAR AL S5 44 73 A, B o A i

K{&

A# K (the true number of clusters) & 1 ~ 10,5471
Length of burn-in Period 1 Number of MCMC Reps
after Burn in 435115 & 7 50000 I 100000, &:4~2%L
IBAT 5 W, HrEE R R LoP (D) {EREE K (B A F54E
S — BN () La)  IFR B A E— 2Pl 5
AK {H, RIAE K =2 iF AK fEH B (E  BS7E K =5
I OB (18] 1h) , B K =2 I, RIS # 3
B AE, RAFATE2 DREME (B 1e), X5
Neighbor-joining 5 2 [#] T Ji& 9L 1) 45 SR AH — 2, 43
2K/, 4 K =5 W, S R 3 2 45 218 T
W, A BT B R AR 22 S AN e B . (H

200
b 180

160
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<100

K&

K value

K=5

e P

a: WA KM LoP (D) RS b AK EIFATRFARE ;c:316 /K RERr BT IR TR Y 85 45 4 ]
a:LnP(D)value changes trend with the increase of K value,b: Estimation of the number of populations for K by calculating AK values,
c¢:Genetic structure of 316 rice germplasm resources based on model
E1 FelkEMREREESEES T

Fig.1 Analysis on genetic structure of 316 rice germplasms from Southeast Asian countries
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Fig.2 Neighbor-joining trees based on Nei’s (1973 ) genetic distance
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