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B RG R REHIT T, S5HRFRY] LRI RL SNP 5745 246 307 4>, BB FEAK I E] SNP {745 1 154~3 789 1,
13 A TRBERIM 245 B R 0.156 9~0.428 9, Z &[5 B &l 0.078 5~0.324 4, 1R 2 FE R E0CH 0.000 2 ~
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Abstract: Mining of single nucleotide polymorphism ( SNP) sites was conducted for 77 samples from
13 wild populations of Ardisia violacea (T. Suzuki) W. Z. Fang et K. Yao by using genotyping by
sequencing ( GBS) technology, on the basis, genetic diversity, phylogenetic tree, genetic relationship,
etc. of 77 samples from 13 natural populations were analyzed. The results show that a total of 246 307
effective SNP sites are obtained, and 1 154-3 789 SNP sites are detected in each sample. The observed
heterozygosities of 13 populations are 0.156 9—-0.428 9, the polymorphic information contents are
0.078 5-0.324 4, the nucleotide diversity indexes are 0.000 2-0.000 7, the Tajima’s D values are
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0.224 7-1.093 6, and the Shannon’s diversity indexes are 0.217 5-0.664 9, indicating that the overall

genetic diversity level of A. wviolacea is relatively low. The phylogenetic tree, principal component

analysis, and genetic structure analysis results show that 77 samples can be divided into 6 groups. The

genetic relationship analysis result shows that the genetic relationships among individuals of

interpopulation are relatively close in general; there are some correlations between genetic relationship

and geographical distance of intrapopulation. The genetic differentiation and gene flow analysis results

show that there are relatively high genetic differentiations among most populations, and there are gene

exchanges among populations to some extent. In conclusion, the overall genetic diversity of 13 populations

of A. violacea is relatively low, but the genetic differentiation degree of intrapopulation is relatively high,

which is related with far geographical distance and lack of gene exchange between populations. It is

suggested to give priority to conservation of three populations with high genetic diversity, namely
Guniujiang, Qimen County, Huangshan City, Anhui Province, Caijia’ao, Dinghai District, Zhoushan
City, Zhejiang Province, and Tujiayuan Village, Xiangshan County, Ningbo City, Zhejiang Province,
and carry out relevant breeding work to maintain and expand the population number.

Key words : Ardisia violacea (T. Suzuki) W. Z. Fang et K. Yao; genotyping by sequencing ( GBS) ;
single nucleotide polymorphism (SNP) ; genetic structure

HI 2R 4 F (Ardisia violacea (T. Suzuki) W. Z.
Fang et K. Yao ) 3 J& T F LR} ( Primulaceae ) 25 4>
)& (Ardisia Sw.) AU FHITL SIS 2 1
FiRE 2 5 W AR ) W 2 A, o R AT B WA A
PRURSZZTHE HER I [E] 4G B 50 4 2R HA AR & W0
FORN B, eAh, 50 G A= B v 1 Bt #
BIESHEYX R EEF RN THNRGE KT RA
HE AR E ; 2RI 2 5 4 A SR AE Y R 7 b
s AP AT L ) A R DR P | X AR 55 A AR SR AR ) (1) 5t A%
A RA B S Hl TAES Il D A &
(LR AR SRR 5 4 A B A SR B S A2 3
L, TR SURID | R X T R LR AR W)
ST MR ER Y1 S E N IPO A o S S VRNl |6
W9 T B P AE P LA AR IR AR Y L)
e B AZS T T OGS4 2 Ry A5 1
R ILARE

FE[H 3 B Y ( genotyping by sequencing , GBS)
BORZ—Fh R AL R P HoR . AR GBS HORA
RETR AL S A B R A, (H B D ol i | AR {1
%‘ﬁﬁ,‘ﬁm_lz] . GBS A H 2011 ﬁzfiﬂiﬁk( Zea mays
Linn.) f1 K ( Hordeum wvulgare Linn.) #ff 5% W & YR N
RIS Bz b T BEIR A2 st AL o it S ik
K 5E 7 55 40 8, 76 A 52 B 8 & (Avena  sterilis
Linn.) "™ Z5( Camellia sinensis (Linn.) O. Kize.)'"' |
& ( Oryza sativa Linn.) " | 8 K /N [ Triticum
turgidum subsp. durum ( Desfontaines) Husnot )} %
YRR T, GBS RS & 4 JE PR 24H SCHR 41
B, A BT AR 049 397 P bR B A DG A% S R L, f

JEERME R SRR E R R BT SR

B4R Z2 R e AEORT M AR ) RE R I A HLAT
TR DR Ak A e a8 A R R
BT T R A AL 1 55 B os R S E AL . A,
ABFFER I GBS FARX B 5 4 4= 13 D EFAE JE
77 Uy HE AR HEAT BB TR 2 5 P (single nucleotide
polymorphism , SNP ) i 24, 7E I BL Al 1, X 2% e
MR ZHEIE REE TR SR RCRFIAT T 04T,
A oAy 2t 5 4 2 14 0 b DR 47 R0 R e o i 5 D F
FARBESFE WA

1 ARAR 7 ik

1.1 ##

R i 2 2R 4 A M A R R A 0 AT RO R AR
N, LAAHABAE AR [ B 20 m VR A RIS R AR 3
TEHEN 54 4 00 A XN 13 /B AR T i rp R 4
7T AAEAS B A Joa P LAt B 1) AR AL AR | B bR 4R
2~3 MUEFRA B R WA R S T -80 C IR A7,
FTH, SEBFEAGFEULR I,
1.2 A&
1.2.1 A R4 DNA 285 GBS L AEME KM
Axyprep DNA $& UK & (BT A k2 (RIL) A
RN F] ) SR E R 48 45 2 DNA, SR FH BT i (R B 43 2K
2% VW B R W BE I FEL UK 70 BT DNA 5238 M, R A Quibit
2.0 B AN (L E FE R CHE R BHEE A W) RS i
£ DNA ¥R ;] Rsa 1 Fl Hae NG5S 4 B9 DNA
FE DI AR AL B /N B, /D i Be g i R g &
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Table 1 Basic information of 13 populations of Ardisia violacea (T. Suzuki) W. Z. Fang et K. Yao

BB

JERED 7R i WH/m MRAr A
. Number of . . .
Popu]atlonl ) Longitude Latitude Altitude  Stand type
sample

HLS1 5 E118°56'40.93" N30°04'13.28"  477-502  Hffk&—7 IR ZEHK Castanopsis eyrei-Quercus glauca mixed forest

HLS2 6 E118°56'48.89" N30°04'18.46" 503-611 75 X- AW IR Quercus glauca-Schima superba mixed forest

HXY1 8 E120°05'22.39" N30°11'41.67" 65-85 FEATEEMR Phyllostachys edulis pure forest

HXY?2 10 £120°05'22.47" N30°11'41.48" 100-125 K2 AK-FIRASH Cunninghamia lanceolata-Lithocarpus glaber mixed forest

JSL 9 E119°07'40.69" N29°26'34.64"  280-463  &thE-—FLIRASHK Castanopsis eyrei-Castanopsis fargesii mixed forest

HCX 3 E119°01'12.68" N29°29'09.38” 318 EEVUELWIN Phyllostachys edulis pure forest

HQG 5 E117°32'03.52" N30°00'53.31"  515-527 @M - WIS AR Lithocarpus brevicaudatus-Liquidambar formosana
mixed forest

JYF 7 E120°14'22.62" N28°53'15.72" 225-340 X -iEhEIRACHK Quercus glauca-Castanopsis sclerophylla mixed forest

NNG 1 E121°40'24.29" N29°23'50.37" 232 EEXUECIVIN Phyllostachys edulis pure forest

NXT 10 E121°48'39.60" N29°25'44.91” 85-120 TATHAbK, Aff— 5 BN IR A HK Phyllostachys edulis pure forest, Schima
superba-Pinus massoniana mixed forest

ZDC 5 E£122°09'43.97" N30°02'43.31" 26-60 BATLEIR Phyllostachys edulis pure forest

ZDM 5 E122°09'04.43" N30°01'54.34” 110-140 5% - 7 # 1R 38 Ak Castanopsis sclerophylla-Liquidambar formosana
mixed forest

TBY 3 E121°29'56.00" N25°10'26.00" 880 —

DHLS, WiiT A HuH il 22 XIS Shunxiwu, Lin‘an District, Hangzhou City, Zhejiang Province; HXY : #i{T.48 S 1 76 ) X = W47 4% Bamboo-
lined path at Yunqi, Xihu District, Hangzhou City, Zhejiang Province; JSL: #iiT.45 @i 5 B M7 L% ff JEMK X, Lithetang Forest District, Shouchang

Forest Farm, Jiande City, Zhejiang Province; HCX: #i VL2 BN i &

2 EL 1] BHFT Xiangyang Village, Chun’an County, Hangzhou City, Zhejiang

Province; HQG AR T AR T B AR R Guniujiang, Qimen County, Huangshan City, Anhui Province; JYF. Wit i AT 75 1 Bk
Fangshankou Village, Yongkang City, Jinhua City, Zhejiang Province; NNG . WiVl T2 i 7 2. JH =1 Guiyun Cave, Ninghai County, Ningbo
City, Zhejiang Province; NXT; WivL48 T 4 1L E & KA Tujiayuan Village, Xiangshan County, Ningbo City, Zhejiang Province; ZDC : WiVl
FHUTT B X E R Caijia’ao, Dinghai District, Zhoushan City, Zhejiang Province; ZDM: WiTL A S 1L T 22 1 X B B4 JB| Maochenzhou , Dinghai
District, Zhoushan City, Zhejiang Province; TBY : A G dE R IX FHBA 1L Yangmingshan, Beitou District, Taipei City, Taiwan Province. —:

AT Not clear.

A R k| glifk  PCR 4G 45 0 B 57
GBS SCPEH A8 . A4k 1038 7 28 X SC PR A7 o i AR
I3EH 2% W B R W B IS PR UK O IS aliAk 5 4 H AR IX
(] P FFLE 178 SR 1 S5 820 P, SO TR 5 46 J5 1
LT S a0 F W7 F /524 Hlumina Nova 6000,
WPk PEL50,

1.2.2 A PF 4SNP 1% 54238 K FastP 0.20.0 %K
PEXEIN P A5 B T read FEATEE , 2BRTESk, 2Bk
T TOTE IS B Y LB R T 5% 1 read, KBk
R read (FTi{E Q /N T4 T 10 BYBLEE 5 LLAE
20% L b)) Gt R s Y B A A0 i AR R AE
1% VLT B9BRZE (5 LG (Q20) (FEIRFAE 0.1% LLT YA
FA(Q30) \GC & i, AT LR G VAN, 1 U8 S5 3k
19 clean data, ZJ5 X T A AN read #E17 R,
RIE—HL I read 1E N 1 ANFREE, IHHE L — BT 51,
K BWA 0.7.13 BAF 47 9 50 —2cvk Foxt, I
GATK 3.8.1 ¥ {4 F1 Samtools % 4 : [5] 3£ 17 SNP 45
W, e BRSRe/N A BE PR R T 0.05 B8 58 8 B2 K
T 60% ( RIS 1L 40% A FE PR B e 2% ) (8 A X
MF] ) SNP HEFT1d 08,

1.3 HiRES

KH R IET Y EAL Genepop v1.0.5 115 WL 4
B ZMERE B R 5% I B R 54 404k
FE0 R H vefools v0.1.14 BRI AZ AT e Z M 1E 45
;%I\Tajima’s D 1 . Shannon’s ZRETEFE L K ] MEGA
5.0 FAF 1 Neighbor—joining 7% 3& T p —distance £5 7
MRS LB, HRE M RECH 1000 W &
A Admixture 1. 3.0 B 4 5 B B 4K 25 #, R H
EIENSOFT 6.0.1 #A43E47 3 15 5041 ; 5k H SPAeDi
1.4 BAEHAT R R T 3 R TreeMix v1.01 {2
BT HEPR 3T o

2 BRI

2.1 SNP i =iz 1R

OIRTES SR R 7T Oy R e R R AR SRR AR
421.37 G A 8% Jo 2 0 7 48 7 349 R4 R AR 3R A
5.47 G H B, A S % 98.9%, Q20 fH N
96.0% ~ 98.1% , ¥t N 97.5%, Q30 {H 1 89.6% ~
94.0% , Y9} 92.7% ; GC &5 40.5% ~46.0% , 1]
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{4 43.1% , W0 PP 5080 o 1 3 v, P D FH T I 482
0T TT AR FEA TR AT R U A e 2 (R WA
B T 15 42 DXTE IS Y 1 AR BE(HLS2) B8 1 1 Af
A, HF54 816 017 550741, e/ B 02 & 3008 B 10 T A6
TR 2R % (HQG ) JRHERYEE 3 I FEAS A3 21 527 449
ST, R REAIRAS 5 BT R 81 36 557 933
2%, LXK 99.1%

XTI 5 5 34 47 43 B, FE 3R AR AT 2L SNP {37 55
246 307 >, TR FEAS KL I 2] SNP 37 45 1 154 ~3 789
AS(HIEH 3 199) o WVTAE AT 7 I 22 DXTE 15 1y
731 A JEAE(HLSL) 1-°F-¥ SNP i i i 2, A
3 652 A4, WiiTAA FHIL T E W X 225875 (ZDC) JR#ERY
SF-15 SNP A7 s B b AR 2 138 >, 77 A
A SNP AL 25 RN 11.7% ~37.0%, BI{H K
26.6% ; £ 5 SNP {37 15 1 464 24 63.0% ~ 88.3% , 1)
8N 73.5%.,
2.2 EESHEESWH

X BERAR 1 SNP A £ AT ST o0 b7, PEA A
R RERI AL ZREPE g5 R Lk 2, SR BR. 134
JEBER WL 2 & FE o 0.156 9 ~0.428 9, BI{E N
0.353 7, R E ML & SERUE IR R e Mg 225 13 A
JEREI £ 515 B & 8 4 0.078 5~0.324 4, ¥ {H K
0.263 4; 1T R Z FEMEFE 2R 0.000 2~0.000 7, 3¥{E
470.000 3, & W &5 28 4 2R AT R 2 1 A
13 AN JERERY) Tajima’s D {4 0.224 7~1.093 6, ¥ KT
0, 2= W] 25 5 4 A0 4% 3 A 32 7 A 38 B R A
13 M JEHER Shannons ZHEHEFEECH 0.217 5~0.664 9,
P 0.549 4, Horb 22 048 w0 i A 1T B A B
(HQG) WA F+ 1L 1§ X 8 R 45 (ZDC) ML
BT 4L EE R ER (NXT) JEEE) Shannon’s £
FEMEFE R, AKX 3 NSRBI 518 Z R AE XT3
o BERE , B A4l 2R AR AR, 45
JERERISE Z R —E S,
23 REREWSM

I % 5 2 ) 75 B SNP X S48 4228 13 A
JERE 7T AR RITRE R BRI, SR LK 1,
SRR 7T AT A3 6 A, | A S WL bt
NI 22 XZE G 1 2 A & #E (HLST  HLS2) AL
AR TP W X S W AT AR 2 A R BE (HXYL
HXY2) T A RS A5 Wi 4g £ 1l g i X
ERTS (ZDC) FRBEMEE 1 ML 4 I REAR Wi iTAs 4
AETTABETT 5 IR (YF) R T A AR AR T4 4

FEBAAEILTART ] B4 4B (HQG) JEERY T A FE
A% VAL Wi T A8 SR T 75 B Ak s (JSL) Fa B L i
TLA BTN TS B BH AT (HCX) J& BE R A T 1
T TR = (NNG ) R BEM T A B VA
WA A 1L T 8 T X B BR8] (ZDM) S8 B 4 T A R
A% VIZHA 3 Wi Vs 7 i 42 1L BB R A (NXT)
JERERG A GACT AL X P (TBY ) J& Y
BRI ZDC FEREIES 2 55 3 55 5 hkeAs, Hop
HCX . JSL \NNG .HQG .ZDC F1 TBY J& ¥ P #E 4K [i] 14
G R R, B RERAE— T ; HLST  HLS2 JR#EF Y
NHFEARFRE BAE R — AKX 2 AR BERRE
ABEERIE—E, ZDC B S AT R 3 M5
NXT Fl TBY JE#E AR AE—IL, 1 ZDC JZHER 5

®2 EMZES4 BIEHENBESEESRY

Table 2 Genetic diversity analysis of 13 populations of Ardisia

violacea (T. Suzuki) W. Z. Fang et K. Yao"
E‘lgflz) gy H, PIC P Tajima’s D 1

opulation

HLS1 03202  0.2336 0.0003 0.7245 0.4910
HLS2 0.3451 02600 0.0003  0.6825 0.5409
HXY1 0.3651 0.2748 0.0003 0.7726  0.574 8
HXY2 0.3756  0.2920 0.0002 0.4773  0.604 5
JSL 0.3783 0.2825 0.0002 0.7089  0.594 8
HCX 0.3670 0.2756 0.0002 0.6999  0.5556
HQG 0.4289 0.3244 0.0002 09103 0.664 9
JYF 0.3645  0.271 1 0.0003  0.817 1 0.567 7
NNG 0.1569 0.0785  0.000 7 — 0.217 5
NXT 0.386 7 0.3006 0.0002 0.2247 0.624 1
ZDC 0.4077  0.3086  0.000 2 1.0936  0.633 1
ZDM 0.3594  0.2680 0.0003 0.6023  0.5555
TBY 0.3421 0.2546 0.0002 0.8723 0.518 3
{H Mean  0.3537 0.2634 0.0003 0.7155 0.5494

D H,: W% 4 FE Observed heterozygosity; PIC. 2 717 B & &
Polymorphic information content; P 1% R Z #1448 L Nucleotide
diversity index; /: Shannon’s ZFEMEFE %0 Shannon’s diversity index.
—. TEHE No datum.

DHLS,; #7IT48 BT M T I 22 X% 33 Shunxiwa, Lin’an District,
Hangzhou City, Zhejiang Province; HXY; WL B i VG X =
#§474% Bamboo-lined path at Yungi, Xihu District, Hangzhou City,
Zhejiang Province; JSL: #f {T. B AR A E S PR X
Liihetang Forest District, Shouchang Forest Farm, Jiande City,
Zhejiang Province; HCX: i VL4 Bt M i & 4 B 7] FHAT Xiangyang
Village, Chun’an County, Hangzhou City, Zhejiang Province; HQG:
RO T AR 17 4 4 B Guniujiang, Qimen County,
Huangshan City, Anhui Province; JYF . WiVTl.48 448k BE i 7 1L
1§} Fangshankou Village, Yongkang City, Jinhua City, Zhejiang
Province; NNG: #7148 7 3 1 78 & 3 = 3 Guiyun Cave,
Ninghai County, Ningbo City, Zhejiang Province; NXT: #i{l.44 T I%
WA B B K FE A Tujiayuan Village, Xiangshan County, Ningbo
City, Zhejiang Province; ZDC: WITAEFILHERRXERE
Caijia’ao, Dinghai District, Zhoushan City, Zhejiang Province; ZDM:
WL 4 FF 1 17 ¥ X B Bk Al Maochenzhou, Dinghai District,
Zhoushan City, Zhejiang Province; TBY : 5154 G4t idt £ 1X FH A
1l Yangmingshan, Beitou District, Taipei City, Taiwan Province.
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HXY2(2)

HXY2(10)

I ZDM(4)
HXY2(4) HC
HXY1(5) HC;“”

HLS24) ©)
Hexg,

0.050

Suig i B
Genetic distance

HLS : WA BN T % XE Y Shunxiwu, Lin’an District, Hangzhou City, Zhejiang Province; HXY ; #i7T& 0 T 74 X 2 #4742 Bamboo-lined
path at Yunqi, Xihu District, Hangzhou City, Zhejiang Province; JSL: Wiyl BT 45 B bR 4 far B AR X Liihetang Forest District, Shouchang Forest
Farm, Jiande City, Zhejiang Province; HCX: #7124 i M 1 V& % B 17 BH A Xiangyang Village, Chun’an County, Hangzhou City, Zhejiang Province;
HQG: TRUE I AR S 4 Guniujiang, Qimen County, Huangshan City, Anhui Province; JYF: WiTLA 4T K BT 7 L A Fangshankou
Village, Yongkang City, Jinhua City, Zhejiang Province; NNG: #i L4 T° I 11 7 £ )9 =W Guiyun Cave, Ninghai County, Ningbo City, Zhejiang
Province; NXT: WL Tk 2B B A Tujiayuan Village, Xiangshan County, Ningbo City, Zhejiang Province; ZDC WL ST 8 i X 2%
P &0 Caijia’ao, Dinghai District, Zhoushan City, Zhejiang Province; ZDM WHTAA S+ T & 1 X BB Maochenzhou , Dinghai District, Zhoushan City,
Zhejiang Province; TBY: G54 &b JL#E X FHBA 1 Yangmingshan, Beitou District, Taipei City, Taiwan Province. &5 H 505 A FE A 4 5 The

numbers in brackets are sample numbers.

Bl1 EMHESHF BAERTTHEANREREN
Fig. 1 Phylogenetic tree of 77 samples from 13 populations of Ardisia violacea (T. Suzuki) W. Z. Fang et K. Yao

2 BYFEARY IYF JERFREASRTE i, Ui ZDC B R
Wist &k LK
24 ERSHH

TSNP 19 E ST A 8 R AR R 44 13
ANERETT HEARM RGN, SR ILE 2, 4518
7N MR E PC1 . PC2 il PC3 35X 3 A~ /L4, AT LUK 77
Py M2 S AR REA SN g 6 4H W TLAE B T I 22 X IR
1R 2 AN JERE(HLST HLS2) FHT VT2 AT M T 78 8 X

WATAE 2 A JERE(HXY 1 HXY2) ()T A ARy —
A LR B LT AR T B4 A4 B (HQG) SR #F R BT
FEATIWT VLA FF LU 2 1 X 28 KAy (ZDC) J& #E 1
2R Ry — 4 WV AR & A T K B T 5 L R
(JYF) VLA 2 4 BRI e far JE AR X (JSL) |
VLA TR B B G R R (NXT) &R 45 2
WA —4H WA T T T B A =W (NNG) (#TiL
BB T 2 B BEAT (HCX) (W4 1T e 1
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XEWRE (ZDM) Fl &4 G i b # X BB
(TBY) JEREM A REA K ZDC FERER 3 I REA g —
H, XHRGEK TSR, BB —E 8
X5,
2.5 BEEEMIWH

AELER AT A (B 3) R K= 6 B, 28 X
HER 225/, HGET 77 B3 FEAS (9 35 42 2510 SR ST Wi,
FOAHE M5 420 13 DEBE 77 D REAR I e ft 4 418
H 6,
2.6 FEBERRDW

LS SR N ERS? SV EaE N
Bl 4, B AR B SR 208 RGOl [ — R

0.4

0.3

§ou b o)
02
0.0k ’ ) 0.1
0.0
—0.1F Zoa &
203
-0.2 ~0.3
202 0.1 0.0 0.1 02
PCl

®. HQG; ®. HCX; @; HXY1; ®; HXY2; o JSL; @, HISI; ®, HLS2;
©. NNG; ®. TBY; ©. NXT; ®. JYF; ©. ZDC; ®. ZDM.

HLS ;. WiV BTN T I 42 XS Shunxiwu, Lin’an District, Hangzhou
City, Zhejiang Province; HXY . WA BN 7 78 15 IX. 2= Wi 42 Bamboo-
lined path at Yungi, Xihu District, Hangzhou City, Zhejiang Province;
JSL: Wi V.48 #2181 77 B ARk % ¢ 7 P AR X Lithetang Forest District,
Shouchang Forest Farm, Jiande City, Zhejiang Province; HCX: Wil Ht
JH T % B m BH A Xiangyang Village, Chun’an County, Hangzhou City,
Zhejiang Province; HQG: LR LT AR 1T B g A R Guniujiang,
Qimen County, Huangshan City, Anhui Province; JYF: #7145 44T K
FET 5 1 0 #f Fangshankou Village, Yongkang City, Jinhua City,
Zhejiang Province; NNG: Wil 723 i 72 £ 14 = 1A Guiyun Cave,
Ninghai County, Ningbo City, Zhejiang Province; NXT: #i{L& T T4
1 B B K [ A Tujiayuan Village, Xiangshan County, Ningbo City,
Zhejiang Province; ZDC: i VL4 ¥ 1L T & i X 28 K & Caijia’ao,
Dinghai District, Zhoushan City, Zhejiang Province; ZDM: #7145 5111
i€ ¥ X B BE Al Maochenzhou, Dinghai District, Zhoushan City,
Zhejiang Province; TBY: 3154 G dbiidb4Z X FHEI I Yangmingshan,

Beitou District, Taipei City, Taiwan Province.

B2 ETFTSNPERSAMERNEMHESH 13)MFEH 77 BESR
Fig. 2 Clustering of 77 samples from 13 populations of Ardisia
violacea (T. Suzuki) W. Z. Fang et K. Yao based on SNP principal
component analysis result
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HLS ;. Wiy BUM T I % K& Shunxiwu, Lin’an District, Hangzhou
City, Zhejiang Province; HXY . WivTL48 BN i V8 i) X =45 74% Bamboo-
lined path at Yunqi, Xihu District, Hangzhou City, Zhejiang Province;
JSL: Wi LA @ 75T 75 & bR 3% 2t £ Y5 MK X Lithetang Forest District,
Shouchang Forest Farm, Jiande City, Zhejiang Province; HCX: #i{T4 4t
T4 B PHAT Xiangyang Village, Chun’an County, Hangzhou City,
Zhejiang Province; HQG: % %4 ¥ 1L i 48 1] B 46 4 F% Guniujiang,
Qimen County, Huangshan City, Anhui Province; JYF: #i{L4 4 4ETH K
BT J7 1 1 AF Fangshankou Village, Yongkang City, Jinhua City,
Zhejiang Province; NNG: #i{L44 7 3% i 7 £ JH = 1 Guiyun Cave,
Ninghai County, Ningbo City, Zhejiang Province; NXT. #i{L. T I TH %
1 B & %K [ A Tujiayuan Village, Xiangshan County, Ningbo City,
Zhejiang Province; ZDC: WA ML TERXERXE Caijia’ao,
Dinghai District, Zhoushan City, Zhejiang Province; ZDM: #7145 #F 111
%€ W X B Bk J& Maochenzhou, Dinghai District, Zhoushan City,
Zhejiang Province; TBY: B4 BILTIL#H X FHHI I Yangmingshan,
Beitou District, Taipei City, Taiwan Province. &5 v B R RE A g S

The numbers in brackets are sample numbers.

B3 EMESF BAERTT BEANSA(A) R K=6 BpIERE
LMD (B)

Fig. 3 Cluster(A) and genetic structure analysis when K=6 (B) of
77 samples from 13 populations of Ardisia violacea (T. Suzuki) W. Z.
Fang et K.
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HLS : #iiTA BN T I % XE Y Shunxiwu, Lin’an District, Hangzhou City, Zhejiang Province; HXY ; #i7TA I T P4 X = G417 4% Bamboo-lined
path at Yunqi, Xihu District, Hangzhou City, Zhejiang Province; JSL: #iiT 4 #fl1 #4 B MG S M JEM X Lithetang Forest District, Shouchang Forest
Farm, Jiande City, Zhejiang Province; HCX: Wi Y144 AL M 77 % % B 17 BH A Xiangyang Village, Chun’an County, Hangzhou City, Zhejiang Province;
HQG : Z#E #1482 46 4 F# Guniujiang, Qimen County, Huangshan City, Anhui Province; JYF. #7145 4 &7 2k BTl 77 1L 10 k) Fangshankou
Village, Yongkang City, Jinhua City, Zhejiang Province; NNG. #iYL45 7° I 77 7" ¥ L 13 2 1 Guiyun Cave, Ninghai County, Ningbo City, Zhejiang
Province; NXT: #ivl4 7 I i 4 L E 8 K FE AT Tujiayuan Village, Xiangshan County, Ningbo City, Zhejiang Province; ZDC: #iyT48 S+l & W X 3%
FI5 Caijia’ao, Dinghai District, Zhoushan City, Zhejiang Province; ZDM . WA LT 2 X B Maochenzhou, Dinghai District, Zhoushan City,
Zhejiang Province; TBY ; HisAGdurdeT X BH B 1 Yangmingshan, Beitou District, Taipei City, Taiwan Province. S P BFE AR Y5 The

numbers in brackets are sample numbers.

4 EMESHF 13/1EH 7T BHERENELEXRRE
Fig. 4 Heat map of genetic relationship between 77 samples from 13 populations of Ardisia violacea ( T. Suzuki) W. Z. Fang et K. Yao
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Table 3 Genetic distance and genetic differentiation coefficient between populations of Ardisia violacea ( T. Suzuki) W. Z. Fang et K. Yao")

JE R ] AL B (e L) AL L R B (T

JERE Genetic distance (above the line) and genetic differentiation coefficient ( below the line) between populations
Population

HLS1 HLS2 HXY1 HXY2 JSL HCX HQG JYF NNG NXT ZbC 7ZDM TBY
HLS1 — 0.0590 0.1543 0.1513 03043 03291 03665 0.2811 0.2413 03127 03262 03012 0.3148
HLS2 0.009 3 — 0.1501 0.1477 02990 0.3306 0.3628 0.2781 0.2378 0.3043 03163 02904 0.3134
HXY1 0.1962 0.190 4 — 0.0638 03138 0.3273 0.3831 0.2230 0.2602 0.3401 0.3429 0.3089 0.3432
HXY2 0.1875 0.1844 0.0050 — 03076 03201 03678 0.2183 0.2427 0.3272 0.3377 0.2948 0.341 1
JSL 0.3367 03418 0.3553 0.3514 — 02052 0.3298 0.3235 0.2333 0.2811 0.3067 0.3027 0.302 1
HCX 0.3574 03774 03630 0.3504 0.2173 — 0.3297 0.3073 0.1645 0.3095 0.2813 0.3033 0.3307
HQG 03946 04052 04172 0.4058 0.3287 0.3170 — 03174 02917 03017 03316 03435 0.2968
JYF 03055 03112 0.2418 0.2396 0.3268 0.2914 0.3148 — 02677 03858 0.3472 0.3269 0.3938
NNG 0.2972 03105 03154 02941 02531 0.1228 0.2690 0.2549 — 02190 02275 02153 0.2439
NXT 0.3618 0.3617 03914 0.3834 03096 03189 0.3231 03984 0.244 8 — 0.2822 0.2562 0.2118
ZDC 0.2835 0.2872 0.3198 0.3118 0.2693 0.1277 0.2224 0.2750 0.0000 0.238 3 — 03251 0.290 3
7ZDM 0.3740 03717 03826 03727 03502 03309 03806 03590 02615 03100 0.2723 — 0.310 0
TBY 03705 0.3968 0.4230 0.4110 03479 03326 03066 03999 02091 02377 0.1666 0.3511 —

DHLS . Wiyl il 2¢ X IRE S Shunxiwu, Lin’an District,

Hangzhou City, Zhejiang Province; HXY . #7148 #it M i P4 il X = 1§ 7748 Bamboo-
lined path at Yunqi, Xihu District, Hangzhou City, Zhejiang Province; JSL: #7148 AT % B IS YEM X Lithetang Forest District, Shouchang
Forest Farm, Jiande City, Zhejiang Province; HCX WYL A8 WM 17 5 22 B i B A Xiangyang Village, Chun’an County, Hangzhou City, Zhejiang
Province; HQG : LR I AR T B A= Guniujiang, Qimen County, Huangshan City, Anhui Province; JYF: WL A i A 5 1 B A
Fangshankou Village, Yongkang City, Jinhua City, Zhejiang Province; NNG: WiVL44 T i 7 ¥ B I3 2 Guiyun Cave, Ninghai County, Ningbo
City, Zhejiang Province; NXT WirA ikl BB ZE R Tujiayuan Village, Xiangshan County, Ningbo City, Zhejiang Province; ZDC Wi
FHUTHE WX R TR Caijia’ao, Dinghai District, Zhoushan City, Zhejiang Province; ZDM: WA FHL T e i X BB Maochenzhou, Dinghai
District, Zhoushan City, Zhejiang Province; TBY ; HEA G Ib i AEHE X BH B L Yangmingshan, Beitou District, Taipei City, Taiwan Province.

ST A (18] 5) R WA Tl gl

LB Z B R (NXT) | #7 V048 F+ L E 8 X B R A
(ZDM) FIHTVLA S 1L 1 X FE AT (ZDC) JE SR
H—3Z; HXY1 HXY2 Fl HLS2 S5 #ER Ry 55 — 35

TBY Al HQG J& BE 0] K @i v 7 Pl v 7 0 B 13 2= 1)
(NNG) FH#TVTAA U T ¥ 22 B ) BHAT (HCX) J& A Ta]
HYIEAL OC R A& JE T IR A7 E — B A i R A2
Mo 76 NNG JERE i B ) HXY2 JR =4 T 3



% 6 3]

JAZETE, 4 ST IR (GBS) HAR My #2244 i AL 454 43 B 19

PR 76 NNG Al HCX & B 40 AR I B Y 1
o NXT JERES 8 AR Rk K A2, b B DA ST B 4
FIAE e K5 FF HAE NXT HLS2 #l ZDC S5 #EE Y
AR 4 52 B S P SR TR SRR

HXY1
/( HXY2
JYF

JSL

IR
Migration weight
o
wn
-

____—HLSI

I
o
1

NNG

HCX

7ZDC

L 1 1 1 1 1 J
0.00 0.02 0.04 0.06 0.08 0.10 0.12
MIZ%0 Drift parameter

HLS: Wiy A B I 22 X NZE S Shunxiwu, Lin’an District, Hangzhou
City, Zhejiang Province; HXY : #IVLA UM 1 75l X = i1742 Bamboo-
lined path at Yunqi, Xihu District, Hangzhou City, Zhejiang Province;
JSL: WiVl 48 @8 7 5 bk 37 4 4 9% AKX Lithetang Forest District,
Shouchang Forest Farm, Jiande City, Zhejiang Province; HCX: #iiLAHt
P T ¥ 22 B [m] BAAT Xiangyang Village, Chun’an County, Hangzhou City,
Zhejiang Province; HQG: %848 # 1L T A% '] £ 4% 4 & Guniujiang,
Qimen County, Huangshan City, Anhui Province; JYF: #i{L4 44K
BT 7 1 [ AF Fangshankou Village, Yongkang City, Jinhua City,
Zhejiang Province; NNG: WL Tk T E 3 =00 Guiyun Cave,
Ninghai County, Ningbo City, Zhejiang Province; NXT: Wiyl 4 T T4
1 B & K [ A Tujiayuan Village, Xiangshan County, Ningbo City,
Zhejiang Province; ZDC. WiVl 48 A 1 i % M X 28 K 75 Caijia’ao,
Dinghai District, Zhoushan City, Zhejiang Province; ZDM . #7145 511
i %€ ¥ X B BR il Maochenzhou, Dinghai District, Zhoushan City,
Zhejiang Province; TBY : AEE ST ILE X HB L Yangmingshan,

Beitou District, Taipei City, Taiwan Province.

Bs5 EMHZEE4 BAEHEMNERRSHT

Fig. 5 Analysis on gene flow among 13 populations of Ardisia
violacea (T. Suzuki) W. Z. Fang et K. Yao
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