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Abstract; To investigate genetic diversity and its spatial distribution, as well as the mechanism for
maintenance of genetic diversity via spatial isolation and seed-mediated gene flow in traditional rice va-
rieties, we analyzed a total of 660 rice plants representing 66 sample populations of 6 traditional varie-
ties from different regions and villages in Yunnan Province for their genetic diversity and genetic rela-

tionships, using 24 microsatellite loci. Consequently, a total of 133 alleles were detected from the 24
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SSR primer pairs, with medium or high polymorphisms for the SSR loci. The gene diversity as meas-
ured by the average expected heterozygosity (H,) was 0. 662 and the polymorphism information con-
tent (PIC) of all samples was 0. 615, indicating high level of genetic diversity of in rice traditional
varieties in Yunnan. The AMOVA indicated that about 58% of genetic variation was detected among va-
rieties within regions, 31% of variation among regions, and 11% of variation within sample popula-
tions. This suggested a certain level of seed-mediated gene flow (N, ) among sample populations of
different varieties and among regions. Cluster analysis showed that the 66 rice sample populations could
be divided into two major groups at the genetic distance coefficient of 1. 1. In principle, the sample
populations belonging to the same variety and having close spatial distance were grouped together, al-
though there are some overlaps of the sample populations. Mantel test demonstrated no evident correla-
tion between genetic distances and spatial distances of the sample populations of each variety. This
study suggested that the current status of genetic diversity among rice populations in Yunnan Province
could have resulted from the combined effects including environmental heterogeneity, spatial isolation
and seed-mediated gene flow via famers’ seed exchange between and within regions.
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Tab.1 The names and collection sites of rice varieties included in this study
i TR ~
g OB RHRRC Rt
. Indica(I)or  population .
varieties . No. collection sites of sample
Japonica(J) number
INEY I 10 1 ~10 £13 M ( Honghe Prefecture ) JGFH - ( Yuanyang County ) 75 [} ( Jingkou vil-
XG lage)
BIKA I 12 | -12 £ M ( Honghe Prefecture ) 7T FH B ( Yuanyang County ) ¥ 5.4 5 ( Huang-
LSG caoling village) \#5 H ¥} (Jingkou village)
Z1.99 M ( Honghe Prefecture) JGPHE: ( Yuanyang County ) ; 375 117 ( Puer Cit-
s y) VL3 & (Jiangcheng County) | # VT. & ( Mojiang County ) ; & T ( Yuxi
/%Z\N I 10 1~10  City) #FE (Xinping County) ; Fi XU 44 MM ( Xishuangbanna Prefecture ) i
1§ H (Menghai County) ; £ 111 17 ( Baoshan City ) [ #h H. ( Tengchong Coun-
ty)
ARG I 14 | ~14 JCFHE ( Yuanyang County) ; 3C 1M ( Wenshan Prefecture ) & T° £ ( Funing
HOKN County) ; 4111717 ( Baoshan City) & FH [X_( Longyang District)
I L gy TS Quiing City) BEBE (Qiin Distict) s ESUIHT(Kunming City) 41 4
ALN (Xundian County) . & H#]-H (Songming County) 7 #KE: (Shilin County)
£ M ( Honghe Prefecture ) 7K £ (Jianshui County) ; 3517 ( Puer City)
st 178 & ( Lancang County ) | # V1. B ( Mojiang County ) ; 2 Jfii /| ( Chuxiong
/i—ljl_(bN J 9 1~9 Prefecture ) A2 £ 2 ( Mouding County) ; 111 ( Wenshan Prefecture) | 5§ &

( Guangnan County) ; Iffi ¥ 717 ( Lincang City ) 7k f# B ( Yongde County ) ; & JfE
M ( Chuxiong Prefecture) ft 3= H- ( Lufeng County)
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1.2 SSR 5|9k

PR A T ELAE S R B

SE 14 24 X

SSR 51 WIHI TS BB 8L Z Rt
#FR. DNA FPHILLRAEGE (R ERYAIE WK 2.

x2 HRPAASY
Tab.2 The list SSR primer pairs used in this study

b 519

o g/ UREN SR AVE S AR
T onthe iEI] DNA F#51 K1 DNA J#51 P (A) R (Ae)
na.me of chromosome (5'—=3") (3'—>5") average number effective number
primers
No. of alleles of alleles
RM220 1 ggaaggtaactgtttccaac gaaatgcttcccacatgtet 6 3.713
RM24 1 gaagtgtgatcactgtaacc tacagtggacggegaagteg 6 3.748
RM208 2 ctgecaagectigtetgatg taagtcgatcattgtgtggace 6 2.726
RM263 2 cccaggelageteatgaace getacglitgagetaccacg 5 2.959
RM218 3 tggtcaaaccaaggteette gacatacattctaccecegg 2 3.562
RMS55 3 cegtegeegtagtagagaag teecggttattttaaggeg 8 3.562
RM241 4 gagccaaataagategetga tgcaagcagcagatttagtg 8 3. 361
RM280 4 acacgatccactttgege tgtgtettgageagecagg 5 1.757
RM249 5 ggegtaaaggttttgeatgt atgatgccatgaaggtcage 4 2.503
RM289 5 ticcatggeacacaagee clgtgeacgaacticcaaag 5 2.932
RM253 6 tecttcaagagtgcaaaace gcattgtcatgtegaagee 7 5.563
RM276 6 cteaacgttgacacctegtg teetecategageagtatea 6 3.628
RM11 7 tetectetteeccegate atagcgggegaggcttag 5 3.583
RM234 7 acagtatccaaggecetgg cacglgagacaaagacggag 5 2.364
RM149 8 getgaccaacgaacctaggeeg gttggaagectttectegtaacacg 7 3.304
RM44 8 acgggeaalcegaacaace tegggaaaacctacectace 4 3.330
RM215 9 caaaatggagcagcaagage tgagcacctecttctetgtag 3 2.853
RM219 9 cgteggatgatgtaaagect catatcggcattegeetg 6 4.752
RM228 10 ctggecattagtecttgg gettgeggetetgettac 8 4.752
RM258 10 tgetgtatgtagetegeace tggectttaaagetgtege 5 2.911
RM202 11 cagattggagatgaagtcctee ccagcaagcatgtcaatgta 7 4. 485
RM21 11 acagtattcegtaggeacgg gctecatgagggtggtagag 5 2.839
RM19 12 caaaaacagagcagatgac clcaagatggacgccaaga 2 1.992
RM235 12 agaagclagggcetaacgaac tecacctggtcagectcettte 8 5.467

1.3 DNA (388 LS SR DRI IR i rL vk

i EDWORDS' " I A5 el ik ) CTAB J5 %42
IUDNA, PCR SRRy 20 pl, % 10 x PCR
buffer 2. 0 L, 2.0 mmol/L {¥J dNTP mix 2.0 pL,
MgCl, ¥ 4 25 mmol/L {AF 1. 34 L, 20 pwmol/L
RTES14% 0.5 ul, 5 U/L Taq fif§ 0. 3 pL, 50 ng
(REHT DNA 1.0 pL, ddH,0 12.36 uL, ¥ T
Jg. M 94CHIAS M 5 min, 94°C 40 s, 55%C 30 s,
72°C 40 s, 336 NMEH, SRIGHE 72°C F HEH 10

in, SFFEEEFES] 10°C, ¥ PCR oL, &

T 4°CUKE 717 SSR % PCR =¥ % 6% B
I T IR L T A 85, AR R v A Pl Yk &%
1.4 SSR &5 UG 141t

SSR AL 1 o FhRid, BrLAR—X 54
PR 2 A2 T R — JE A 8 B AN R A 5

PEFEH . TEY B S R, SR FH XU B AR IE K
FEBEA LSS [R] A JE (R AL, 4l 45 356 D9 AR P A )
BE (4n: AA, BB, CC) #ric, 146 2 AL
FRERICEEN T (40 AB, AC, BC)
FRice DA PR AU bR O 45 S a7 B A 4, R
PopGene 8 Ver. 1. 31 75 2R 00, H
DLUR JUFP A #3884 22 2 500 K R L

(BRI AL ZRE AT . (1) P35
ﬁu%& (A); (2) FHRENFEFE (A); (3)

WS G (H,); (4) EBEIGE (H); (5)
Bﬁi’fjﬁj‘ REEE (PIC); (6) HEMNERE

(Fo)s (7) R (N,) o Xt 66 MKREHEAE
R 5y T 07 22 (AMOVA) J3#fr, Al igt {2 42

SEAE b DX PN ) R MG DX TR] Y 3 e AE .
NTsys 53 HrfF# Nei (1973 ) 35045 IR 25 X 42
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2 HRE5SH

2.1 JKAF SRR AE 2RSS

X 6 A HRFEAS [FIZKF S AP 66 P EASRE (43
660 M ELRR Y 43 AT J IR, A5 A6 PRLBSURI A RS A
JHRB ) AR 4 T E 2,208 ~ 3,417 1 1.403 ~
2.307 ZIa], KoK IE G (H) 1
ARAE0.2191 ~0.5120 Z 6], FHERELS
 (PIC) #0.2530~0.4553 (#£3), x—4

REW, 6 > mm KRGS AN EA LR FE
BB ZAEE, X 6 A dh Rl s Z B TE K A
BRI Ry . 25K > BSTHE > KA > /M >
ZIFERE > B SRR . X 26 A Y B A A 2 REPE K
Ay e, WIEHZL A R 0.6623, PIC K 0.615 4
(F3) o MR R AR SRR RE A EAA 22 (1] 1) 2 R
IAACEREL (), 0l LLHEWT A5 5 00 A R R A
RZRfEEE R e i (R3), RUW=mM
(A R Rl N T AE AR 3 i Bt A 2 RE 1, i HLOR
AN TR X3 ) ] — i P oA B 2 38t 1% 4 4k SSR
S FAReA A R SRR R, ok AR TR L X [
— R ARRE AR Z B — e KR (%
3), BTKRZE T ALY, Kl
) {14 32 PR T R A2 P s X R] 4 3 45 T s A

£33 KB RMPBZBEESHESH

Tab. 3  Genetic diversity parameters of the six rice varieties studied

o g W2 (H,) WEZRAE (H) VHEEERER (PIC)  BIEMERE (F) LI
varieties observed expected polymorphic gene diversity (N,)

heterozygosity heterozygosity information index index gene flow

/NG XG 0. 000 8 0.3223 0.2790 0.728 4 0.0932

% k4 LSG 0. 0000 0.3588 0.3798 0.614 8 0.1214
kG ZN 0. 0000 0.5120 0.4553 0.9439 0.014 8
41 5¢kE HOKN 0. 000 4 0.2922 0.2579 0.7479 0.0843
Ji] ik ALN 0. 0000 0.2191 0.2530 0.7829 0.069 3
T ks HKN 0.000 5 0.4826 0.4454 0. 8677 0.0381
B overall 0.000 3 0.662 3 0.6154 0.8869 0.0319

2.2 JKAERLRNIEAL Z R A LU BGBRAE G R
N TR AR REREA ) 8 2R 2P A T

g1, EFEXSREATHAR AL AT T 20107

25081 (AMOVA 7341) , A B = g /K A 1 7 it ol

AR AL S T R AR AR D N REAARTR) (58% ), Tl
MDA A as A Z AR i 31% , BER NI sHE £
FEPEA 1% (R4) . X—45 0K, SREAFK
BAREARRHR Z NBAF e —E BB e 5

x4 KTE6 M @MTARAREN AMOVA 547

Tab.4  Analysis of molecular variance (AMOVA) for all simples of the 6 rice varieties

S A I %

A SRR H Jr2E A B E A
percentage of
source of variation df sum of squares o P — value
variation
HIX[H
n_ 8 3366. 83 31 <0.01
among regions
HoIX AR
sk 57 5934.79 58 <0.01
among population within regions
HEARN
594 1 186. 00 11 <0.01

within population
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AT X 66 A KAEREARZ 7] Nei i8t4% #H 25 1 11
B, BRI Z 8] B B AL BB A B AR S, A
0.0006 ~4.766 1 Z[a], FH{E M 1.2615 , F£H
oK S AN [ A YA R Ao A R AR 2 i) A A ] ) 3t 1 5
Z, AMEEAZE CRelRR—mFAN) RE5R
AR, BAEHE N 0.0006 , A WA AZ
B CRealE M2 E]) SRECRMRIE, BRI
GURIIR, EREEARTEATE B LR 1.1 KK
EIRRPIRZE, oSO, i — 2R
R, A UTRIREFDRE RS ot M 2 (A A7 B Y 38 % o1k

L B B I B I T T
1.86 1.65 1.451.24 1.03 0.830.62 0.410.21 0
genetic distance

B 1 66 MEABEHRER
Fig. 1 Dendrogram of 66 rice populations
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