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Abstract

In order to understand, control and monitor the distributions of Polypedates
megacephalus in Taiwan, amphibian conservation volunteers were used in this study to
carry out nationwide surveys in 2015. We overlapped Polypedates megacephalus’
distribution sites in 5Skmx5km grid systems and selected 1-3 from each grid as the
sampling sites of this year. In 2015, there were 23 volunteer teams involving in the
monitoring surveys, and 8189 frogs belonging to 25 species were found. The most
abundant species found was Duttaphrynus melanostictus (1253), and the second one
was Polypedates megacephalus(1238). Polypedates megacephalus is found in Taipei
City, New Taipei City, Taoyuan City, Hsinchu City, MiaoLi County, Taichung City,
Zhanghua County, Nanto County, Yunlin County, Chiayi County, and Pingtung County
with a total of 858 distribution sites. Hsinchu City and Chiayi County are the newly
added sites of the year. The result of surveying 41 sympatric sites shared with
Polypedates braueri showed that Polypedates megacephalus was found in 40 sites
while Polypedates braueri was only in 17 sites. In 36 sites with Polypedates
megacephalus for two consecutive years, 30 were found with Polypedates
megacephalus in it. In 9 sampling sites which were surveyed for one year, only one site
was devoid of Polypedates megacephalus, showing that once Polypedates
megacephalus makes a successful invasion, the population will be stable. We
conducted Incorporating Network Analysis in Guanyinshan and its surrounding areas,
where Polypedates megacephalus has the most population and most sites has been
fully surveyed. We used the data collected from 2010 to 2015, analyzed the distribution
of Polypedates megacephalus, set up the spatial networks of nodes based on the
important habitats, and calculated the connectivity among nodes to find the key regions
which influence Polypedates megacephalus’ spreading. The result showed that the

more crucial nodes are located at the northeastern side of Guanyinshan (Bali and



Wugu), and the next ones are at the southern side (Shulin, Nankueishan, and Yingge).
The nodes at western and northern sides are sparse with less importance. In 2015, there
were 1040 volunteers participating in removing Polypedates megacephalus at Waziwei
of Bali, Bealong Temple of Yingge, Taichung Metropolitan Park, and Tianwei of
Zhanghua, and a total of 1006 Polypedates megacephalus were removed. Additionally,
we conducted five microsatellite loci of DNA fragment amplification for the DNA
samples of 117 Polypedates megacephalus caught in 2012. The result of population
genetic differentiation among sampling sites showed that the fixation index (Fst) was
0-0.1962. There is a significant correlation between Fst and the geographic distances

among sites.

Keywords: Polypedates megacephalus, distribution, network, control, monitor,

population genetic, geographic distance
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B) TN ERE R RS S 5 FApolygon s B3 73 Mg 3Xx3 2 2
Big e 28917 A A8F5 A 5 30 §- 5 A5 048R Hik s 2
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= BRIRe R 2 2 AR A L0BHI(R 17 1 AR IE - B0 X
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BHEies @2 B FTHEES LRSI PR LA T R LN e
AR A S s e P B PR AR R o 0t B RR R 4 5 £ %4 least-cost modeling
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2R F 110,000 0 F 7 i J1 % G blded 0 Bl 99,099(3 A ik ) -
AR R TR E R 43 5-09,990 0 ptAp $HliciE vt B ¢ R 0 By JLiprie
BREE s BLAATR 7 B R T > 4 least-cost modeling e % T 2 €3¢ 2 5 &
e 55 (Rayfield, Fortin, & Fall, 2010) - & 2 3 % 553 e 78 4o @] 4 ©
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4.1.Least-cost modeling

PRI BEA KBRS B PILRE 1R A T 08 & R
(400m 5 f3450 5 @ 28 € o FliE (7 2 B AR PO & cdy ) (5%, 2015) i@
Least-cost modeling(LCM) & ! & & % 2 annual home range (patch) - iz 4 patch

AR A T b S B (BT R R AR R A R A
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b o) o 7 4 patch 22 2 BRI gt £ 40 0 7 AR R - B 3 (patch
cluster) o @ 68 (7% = =t LCM £ 47 » A BT 354 & pE4E 5 800m 12 it & &
i K FEAIR A 0 TR R B S & pEaE 5 400m FR3 T <0 patch/patch
Cluster & & - 45 d1wRut patch/patch cluster = 4pig % » 27 2 2 fF & 3 T+ i
82 e o
4.2 ¥ i§ ¥ & 4 F7(Habitat suitability analysis)

MG A FBOF FEELAH AL ERP S BREROBS TR -
A FriE * Maxent 3.3.7 5= > A # TRV L 284 FE A% % (comma separated
values) » T3 F]+ 3 * WorldClim £ % 919 B f i %#ic > $BonE £~ 5
1950-2000 > % % #cfz47 & 5 30 arc-secod(.§) 1km) » & * ArcGIS 9.3 & & 4% % &
3% ASCIH 18 > g2 % Fofdvi » 582 4 o Maxent 4258 4 (535 2L 9 U BB
A P RS A RBE R TR DI F - P B R E - 0 B (run) s de TR
B & (coverage threshold)z% #_% 0.00001 ; = & =t <+ *I(iteration limitation) = 500
= ;5 EB* # F E % = (max number of background points) % 10000 ; #& & 1} 3 enF

FEAF - FEeT 2 B 10000 B e o 31%1 15 A% # logistic output ;

phud

& & 2 P R HWIE R E(Negga 2007) » 558 A 1 5 ASCII 158 et i

s L
B o©°

|m}
w

4.3 L 37-4 e iR B 2 £ £ 4 (Network analysis: patches as
connectivity provider)

Rt dEr g8 R P TELRAeRE I RP I A F R > PR
patch/patch cluster & ## p 2 - 323 3 4% 3¢ (occurrence probability) o & {s #-2
patch/patch cluster i 3f & 7 (& 800m LCM 5 ™ &3 4pid) ~ T 350 mAb 5 95
> IRRRAE TR R R AT 0 SR E SR B R R s A S F R
TR M (HEMEER ﬁﬂﬁfgk) o Ayt A E * Integral Index of Connectivity (11C)
%% e g3l & 4p k(Pascual-Hortal & Saura, 2008) » 2 @4 a0 v £ 7 2 &

Frie. DNTABI)E S BFBBE T A L FW o 0BT Ao A T R -
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"ﬁ T 0 Feom Bt e BRI R A % e YR U ' K S48 metapopulation 2. % ik 2

P
R -

44 5 +71 E ficky

iz * Quantum GIS 2.12(QGIS Development Team, 2015):& {7 3+ 32 7 ¥ 330

RIR R RIE 0 0 A A A2 R E R 2 R MaxEnt i& (7 i

TR A F7 e 5 8 % GRASS GIS 7.0(GRASS Development Team, 2015)2_ r.cost 4 +7

A% B & 17 Least-cost modeling ; & * Conefor 2.6 (Saura & Torné, 2009)i& {7 4 g2 4

17 0 P s AR R 2 IC/IIC #KiE -

SmAE AT K HE iR 5T 3k
LA A HIRE
%
BB EE M
Yo kA HE R A 3
W3 2 FRER{E 344 % 4-patch/patch
5B IERE clusterrg 2 343
# ) JE #:400m | Least-cost modeling BT d M 5
Annual home range Conefor
(patch/patch cluster) % 44
# §) 3£ 3800m °|Least-cost modeling % patch/patch
&patch/patch cluster cluster#} »E i 4
REEBRIEHER HERERE X
pem AABRE Z £ % (dIIC)

Bl 6~ s pHEFHATHC AT AR
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(=) Au\—r;}iﬁtrbt’ 3R B A %

A E A 2012 £ B 43 2015 # S ok o M5 dvg o siRpE A F O RRT h

HH A U FAE R -

2. DNA x2~
SRR B SR A )% Master PureTM DNA Purification Kit (EPICENTRE)
5P~ DNA o Zpem o L0330 P chle S = =k (distilled water) e e =t
45 A Serdh i 17 DNA 5B~ > B #-iz % 9 DNA 2 4+ 7% % 60ul 0 Ix TE
buffer (10Mm tris,ImM EDTA, pH 8.0)¢ » ¥ &% *>-20C ka4 * o

3. pcirrk A TR FR 2 T3
A4 * 5B e R A& F1 A& (microsatellite loci) 4 17 & 3 % s ¥ fhbd %
3 iE *f]{é » & %] 5 Pb168 ~ Pb214 ~ Pb284 ~ Pb293 ~ Pb327(f 1~ & » A % FHL) »

= Btk A FLoenw ¥ & F ¥ 513 (forward or revers primer) i 5724 5 £ 4 |

20 ) pr i A eh S 3 0 DNA A i< (template) » 1% R & sl 4 7 B
(Polymerase Chain Reaction, PCR)i& {7 & icferk A& F1 & 7 DNA 7 B 53
(amplify)-PCR F J& 4~ %88 4% 5 Spl> ¢ 7z 1ul DNA & % >0.25 units Go Taq ® Flexi
DNA polymeras (Promega) ~ 2-2.5 mM MgCI2 (Promega) ~ 0.1-0.15 mM dNTP
(Amersham, GE) ~ 1.0ul 5X Colorless Go Taq® Flexi Buffer (pH 8.5, Promega) ~
0.1luM # & fr& ¥ 315 - PCR %@ﬁzﬁﬁﬂé 95°C 5 A ddededn B F i 0 B ¥
EAFI T H30 B TR O5C 304 £ sl R AL L AF A 302 T2
CT30F » Bis L T72CHF 10 et £ F iy ©

PCR Z 4~ f1* ABI 3730xL genetic analyzer (Applied Biosystems)* m ¥ i& {7
Tk o A% LT PG Hc i GeneMarker version 2.4 #t %8 (Softgenetics® ) ¥ 3 &
BHDE AT SR A FPY ] o

4. ¥ G A
E BT B R pciEE A TR g F1A] 18 0 1 GenAlEx 6.5 i #8 (Peakall and

Smouse 2012)z:+ & H £ wlaytin XA Fl#cE R 2 & B (BB DR % £ & (observed
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heterozygosity, Ho) {4 3 ch 2 % & & (expected heterozygosity, He) ) - 2 Genepop
ﬁ%mwmmmmRw&ﬂ&%ﬁﬁ%wé%ﬂ@i@{?%@%ﬁl@2
(Hardy-Weinberg equilibrium, HWE) - 7 ;% Bk 25 Dememorization
number:10000; Number of batches:10000; Iteration per batch:10000 -

d @it A F(null allele) =% &> ¢ BRI F R BRELS TR
% > Tyt 12 Micro-Checker version 2.2 i %8 (Van Oosterhout et al. 2004) 4 ip| & »< ¥t
% 2 FE 5 (null allele frequency) - F# 7 A FIA 5 g »c B AL 7o Al € 4
A FA i@ * g4 ¢ Brookfield (1996) s 2 i (7 e > I #A4& {8 ek F]A] 0
GenAlEx 6.5 #rt8:E7:8 B & “ 2 & 2 7% & 3 % 2 & 7 (Analysis of Molecular
WmeAM@M%Eﬁ@%ﬁ&ﬂ%ﬁ’Hfﬁ&ﬁﬁﬁéﬁ@ﬁﬁ@&ﬂﬁ
#ic Fst (Meirmans and Hedrick 2011) % % & i* 42 & o 2 3 B B 2 7P 5 & PlH ~ 2
FRBRR il R X RE BN - BHE A EEHT - T L (L f2R 8 1T §F
AR B3R 4 5 12 GenAlEX 6.5 #it 88 ¢ 5y Mantel test #-2 513 iz 5 1) a5 #H F Fop

84 TR REAE AR B Mt e

(=) 1
FES R AR R EE RN 2 RS F AT AL E R AT

AR AR IE S AL R LA R
Fled KEAFIREFTFLIEARGERTSIIMELEE L0 F {7 HE
—%i’ﬁ%“ﬁzﬁpmreﬁ;-! HBAIFRAR e BLPEFER LS F LR

S ORI o R R ¢ FE SR R~ Sk L P Bp 1 o
EAHE R AMEY o d AR E mdhw T8 200k Ak P R
P AL R ERDIAFIRNEAE AT AT RERES 9 B EY

P%i’ﬁ§ﬁﬁpfi¥OW%£WEM§%$%ﬁﬁO
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% 1-2015 & £ f% 4 24§ I
B B LA i R ¥
AL B B3k AEAES BEETFT R 17%-12
oAt B ESE ]
Frat ¥y KEAESEGEFETFAL E 17-12
g A e B
LB %:‘Tgrsg;}lf] AEXEd EERTAY 17%-12 7%
RS AR IR E RS A
350 B vk LEL B RFETFLE 17412
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2. - A RIS F

2015# £ 3704 i 4Rz ("ifdro ) B P BEE AR A st o AR N A
£ L4483 EFT 1 Facebookit B FASEL) A E B g FRTHAT R
FUFA3L)2 AU REIR(C FL TE T HUF > 128) c W FFF ¢ 46-7
PTA1E) Vi AT AR s R 0 F AR LG iR
BHEA T e BEX 5 et 6002 © T A R ER AT R ek R o

WAR R - BRI ()BTRS A 5 & 70 27 p AT
FOREAR AR N 2 P R F R AN RS o 2 R PR AR B
Rhp WA BIE R o F i Bhe BN R R FEEF AL F
A L s AR TR SRR R R - (2 1T ER 5
Fc 1 S & 81 25 pAFVIFT RIEAG N MR T B PRGRP S IR R ARE B
WG P oA L B AR AL M I e AF R o B P
xR @i hhid § X 4 S RF BRI R A R F e i R
AT MR s RARE RIS -

3. mREAREL LR 4T g

5 & 2012 # 1] 2015 & #7 3 paiimbs s F FAR (R 8) 0 B A F e Rl 7 45
1 BEAD od A R L S SFTAT FFD CFTH R RE 5P P
FHEF TR TR ERRE B AR £33 858 B A F gL H Y ATHAT
FEAEE AR B 5 i AT P (300 B) 0 H = A0 RR(183 1)y BIEE(179
B); B ehI AT EER LTy LA T EE-

ie— 31 2012-2015 & cha i o ] 8 B E 2012 E prre g B 0 A T
B L~ B F CATAAT R A T A it e SR o 2013 # ASE B
g P S RTAF S FFD P R P R R REE M F
BRI oA s A endidcic 4 0 2014-2015 & 4F 8 AT hna e
BeEEo T BRI B SRS - Beg fE R LR Bl L B Rl g B
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4. R EARD R

% 86 B T PIHREY > G 78 B M sIANE o AW R aNEREE TG O

5B BB AR 3o d BT drparihe R e A F B L EHL LT
86 M1k % £ £4-3,200 4 ~ 25 fEi4F ~ 8189 & - HP K F Eienf i s 2 e

334 (1523) ~ 3o i (1238) 22 %34 (1043) » ipat » B T 3 3 7% 34 600m & F B4
Yo fE (% 4) o

B A RREE B4l BHRELY (R 2) ShRE R 40 B0 vy k&

FIF S pREehEr i 17 B 0 R0 %) 58.5%(24/41) - F S g A AR R P A o
AHDE A PRE S a3 R (S AT TR IR A LER) e
b Stk AR F L g W s ghE s T gL
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HRAF LG AR S BF RS F E A S F ] R Ak
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#2~2015 & 3-10 " sa"haP+ E RIBED A % 5

2015 & 3-10 *

# 2E5E ) BeT RER LA L EG b % B AL
e AL T - I 4 5 oAl o 0 0
pAH O PEI A ETF 2R S Y 1 1
e R - PRI 1 1
ST B AE B IE 1 1
oA Dy ke e A 1 1
e AR ey e A = 0 1
pAH ST 2B B 4 Fliro 7 6 1 1
AR R g -8 MR B 1 1
Fraad A mEEZER A T 1 1
A L¢P BB PR ETFAL R 1 1
A MFR-E28F SREREFETETR 1 1
a0 Ty SAHA 0 1
ArAH A L e 4 B ETFAY R 0 1
st ¢ el RER WAL AT 1 1
FEFF o L A 0 1
FED ORME B ETFY R 0 1
PR P2 FRERTET R 0 1

TR H K R FOEH KRB BEEETAL R 0 1
R I TNRS 1 1
P B FTAEE R L TNRS 0 1
v ® FTAET K 16 TNRS 0 1
L¢P FARE N 17 TNRS 1 1
v W FTAET K 18 TNRS 0 1
S¢H ATALT K 22 ¥ B 0 1
o® B FTAEE K 2-3 TNRS 1 1
L¢P FTAEE K 25 SREETAL R 0 1
o P W ATALE B 26-2 TNRS 0 1
o B FTAEE K 3 TNRS 1 1
s P OATARE B 32-2 MusicFrog 0 1
oW 3kl 3A TNRS 0 1
e B MusicFrog 1 1
RS- MusicFrog 0 1
SP R ATALR o7 BT 0 1
e ®me Y foder MusicFrog 1 1
59 cuf;rs4A t“ﬁ&iéé;ﬁ_ 0 1
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¢ gl iz o o ‘ar 2 3 . .

e B4 B ORI LA B hEF b % ADE AL
Z B TR 2 M s 0 1
BA I T BA R L B ¢ 1 0
Bd R < Rt ) 11 BAREELEF ¢ 0 1

Bge E BdEL K it §) 06 BARTE S ¢ 1 0
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B & 2 «'ﬁe‘;ﬁf%]m BAREELE T ¢ 1 1
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FeFD de¥ B FeF & LR R 0 1
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23 L fEFRL=

LEfh FIRE =
2 PEHE A 1523
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R 284
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£ A AhHE 03
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£ grk ot 43
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BlO~BF LRl REaBEL EL T H

AEF A TR Y AR 84 EE L RIE Y werE Hend 2 BT
Hp 3R A B F e d #.«f % AL REe e NIRRT A S L H;pg;;g_g\ pa
IR RESE AT A AR 2 3 B A R B g 5N
i & RA R (expertopinion) - BZiy * IR F i & fE S B A s RS e
WATR vy - R FERANEL AT (PR TR T R AT
23 E R R Al ) B B { & ARk e (Beier, Majka, &
Spencer, 2008) - % AP F IR FF R AT E TR AP TR IR E S BRI L

#l e remiEid ¥ € @ (% least-cost modeling & % i/ e = ~ 3HE IR E R

poigor ko (ie PR R S Y {3 A8~ #75 #+ annual home
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range %* i iE3ti% 8 4 ) (Stevenson-Holt, Watts, Bellamy, Nevin, & Ramsey,
2014) o Aot e T AT N 0 BRARF R EF T B RIERATT
Foag X 3] B fAAF 8 8R4 47 (Stevenson-Holt et al., 2014) o F] g S i
EHRU AT AR E LA 0 SHE BRI R AT T 2 LR T L e g
B MRERLA AT T2 R £ R R R L7 A BRI A 7T R
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AF TR R LR EE L B RSB E LA W AR N A
* B A IER S GlAo A 5 T M EANE B R BRI AT o 0t R RE LS

2 ig
LEER AT BF B (LRERERATTHOR UL ) R A R E

i
|
*
3

Brtiz 2 FFERIE o8 TR ?%*??Miﬁﬁﬁﬂiﬁiﬁ(ﬁf?}
Lo )M EHA Byng > Bl B2 B Bt KD F iSRS

PorBfES S 2 a2 p 2R s 4 G 1R es 38k s ((Urban et al., 2009) o

(Z)E i file 5t
HT&%%@&~§%?~§ﬂﬁg2@ﬁgkﬁ$%&w@ﬁﬁﬁo
1. a3 AL Ry HFEDRET®
B 2011 % 2015 # FF > 2 {75% ¥ - IR S ET AR EF FRFE
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@
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“f‘:fiﬁ KA R~ LW R S AR S EEE ~ B - ARARE LA MR RN S

12 fEskaf o E Pt 2 i E B f onT AR (2 PRt A ~ P RIARE
B~ FAL S A BeE)® 2 iR 7L R KR 10 T s pid 2011 & 32015 &

WA AL R R R R 2011 & 0t & % 59.8%(67 /112) » 2012 & B ik
62.9%(455 /723)~2013 & it 37.9%(714 /1844)~2014 = it 45.54%(746 /1638) 2015

# i 53.88%(382/709) « + i B A BA VAL L IR H 5 & F 1 LBy BE
p 2013 & B 4ppa i i dnt 5 5 prd]  60%1 T o Bprie i e L AR A
M R AL N AR o) bk 0 iR B 2013 & £ B Aot iR E B 4 o B3R
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e e FACY W EAREE TR S EE B 1 Kl “$ Pl s R AL R
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R E 0 R FIT A BRI § 4 iﬁﬁﬁ%%éﬁ@* EF e FAFFHLE S
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2. PCR &3 %

G414 2012 & cHDNA &P > BB 2 R R RIE LT BAY > TR A
F g e DNA ¥ B 2 A7) %3] o5 Bakrh A% Y » B4 2 BAFE
(Pb214 4 Pb327) 3 #2 % 48 = # 5 = chf FIF| X3 - ¥ *b 3 B A F] 4 (Pbl168 ~
Pb284 ~ Pb293) =k # +§ & #ic ik > (£ 10) o F]pt » 10T g chi @ A4S 0 % R
#-4+ Pb214 v Pb327 &7 B A FI & & 54 67 BRI A AU AT 12 & -
FeF)H 138 ¢ d 68 R4 8 F4RER22 B4R A (4 10) -

3. AFEIHKRMEELETH
A G A FIHCP k0 AR F)k Pb214 4118 AL FlHc P & § cha ATA B h 9

BB Mi oP AR AT A P327 i AF P B 5 hLATA DO B B
2 L9 4 (3 11) o L HREEE YR A TR ¥ s A Fl#ic(numbers of
alleles) » 7 »x ¥t 18 A ) (effective allele number) » 17 2 35 %08 A Fliic
(private alleles number) & % 7|3t % 11 -
B Aespdp £ % & & (observed and expected heterozygosities) /338 i> > ¥ Fl &2 T £
S Gk FIk P214 ¢ 3 B F hAeA B T H A ATt B 51 R EA & Pb327

7R Ry R T (& 1) -

4. Null allele %~ 37

d 4 5 R e TR A T ren TS T it & 2R b )
e L_l‘/k’@ » . ¥ tﬁf’rst;_L. °§*§=&>ﬁ:l’ il\r‘]ﬁ_ Pb214 % P\ s ,1 ‘f’ﬁ/?] 4

null allele » fe #X %] /& Pb327 A F £ 374t e’v’ﬂ%%%i’%ﬁiﬁlj:’z’ﬁ null allele « F)pt > 4+
#75 null allele % %% > 2 Brookfield * /% & Ph327 ek F13] 18 » 452 &
AT L BEFREBL AT 0
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5. B BEHA T

PR e A gy i For 420 0.-0.1962 2 B » 53t 8 % BT o #7447 on
FEHRB BT TEET Y RFALAE ORI S IR EEET s REFLE
WORHEPAEFLR(Z12) - A3 REL TS T AT § 63%4FHE K
BOTBAEN o F 24%p Y BT > 5 13% %k pATEE (L 13) 0 aif BEEHYr e T iR
Berfp i oA R R REEF il B AR R (Fer) & 3 JLEEER 5 A F dp B 1L
(R2=0.7056, p=0.0082) (®] 18) -

% 8-2012 3 2015 & 58 % Bi D chna i pPE 2 R AP

& 2012 2013 2014 2015

S 10

Frat 25 24 27 25
b F] B 21 7 29

o® 25 29 26

351 B4 25 25 26 25
2 ik 25 14

@ PR 24
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9~ LA AR RS R R EE D

¥ Bk TR (&) :s;;:}?z(i..‘sg;) SAH AT Fe o § R 2 R

e 25.01521 121.55734

Fraw 25.16793 121.41680  22.07

FeF 24.93981 121.30113  27.18 27.84

P 24.20790 12059845  132.00  134.79 107.88

AR 23 90696 12052829  161.10 166.17 138.68 34.09

2 KB 23 72076 120.26802  194.08  198.15 170.95 63.58 33.60

B R 23.90722 120.69222  150.85  157.77 129.98 34.64 16.69 47.91

% 10~ 2012 # 117 & paie s 1 4 crpctir kA F1& PCR #3474 & 7
SRR B2 s
Atk K TR F743 (n=24) LG 5 v 7 o R T HRR(N=24) FHH & 7 A (%)
(n=21) (n=24) (n=24)
Pb168 2 5 1 2 13 23 (19.7%)
Pb214 13 15 11 17 24 80 (68.4%)
Pb284 5 1 13 19 (16.2%)
Pb293 7 12 3 2 22 46 (39.3%)
Pb327 12 13 11 17 22 75 (64.1%)
5 i 25 FI& 3 = % ek A i 0 3 0 0 10

Pb214 £ Pb327 = # ik »~ #k 12 13 6 14 22
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F 11~ P HRBEEF S A TR 2 $g A Flep (Na) ~ 5 »chis 2 Fl8c(Ne) ~ + 5 $18 2 Fli(Pa) ~ £ 5% & & B B (observed
heterozygosity, Ho){= £ & & & #p ¥ & (Unbiased, expected heterozygosities) 2 &_F i &tv4 f L 7P| % 5 @ (Hardy-Weinberg equilibrium

P-value, HWE)
A F& Pb214 AT Pb327

+8 fkA#HK Na Ne Pa Ho He Puwe Na Ne Pa Ho He Phuwe

2TA 12 9.000 5.878 3 0.750 0.866 0.1746 9.000 5.647 6 0.417 0.859  0.0001**
<0.0001**

Fe [F 13 7.000 3.885 2 0.538 0.772 0.0114* 7.000 4.507 3 0.231 0.809

L9 6 4000 1.714 0.500 0.455 1.0000 4.000 3.130 1 0.667 0.742  1.0000
SRR 4 14 9.000 6.031 0.857 0.865 0.4353 6.000 2.227 0.357 0571  0.0344*
2 HREL 22 5.000 2.338 0.545 0.586 0.0485* 3.000 2.166 3 0.364 0.551  0.1543

# +x * HWE: P<0.05*,P<0.01**,P<0.0001***

12~ 97 B ahpairwise Fsr B2 £ 2B F HAp 0 oS P i

Site Frae Fe 7 o P AR Z Ak
FTA B 0.0001* 0.0001* 0.0001* 0.0001*
#eF s 0.1102 0.0066 0.0016 0.0003*
s¢w 01563 0.0626 0.3864 0.2895
§;1 21 0.1954 0.1313 0.0000 0.3965
2 +kpr 01962 0.1408 0.0074 0.0000
L=

AefEE B ELA A For A F WAL 0o

45

PEARY ST 24 i FeriE o 22 455 PE(MP Bty 59999 St e i E o B FERE =0.05/10=0.0005) °



213 AL T RELPTRSE

23 KR df SS MS Est. Var. %
EER 4 15.286 3.822 0.110 13%
[ -0 62 60.363 0.974 0.211 24%
»fap 67 37.000 0.552 0.552 63%

Total 133 112.649 0.873 100%
0.250 -
y=0.001x-0.0101
5 0200 - R*=0.7056
% 0.150 -
5
)
£ 0.100 -
I
5%
%
0.050 -
0.000 . . . . .
0 50 100 150 200 250

BREG R B SR (Km)

Bl 18 ~ 7% 4% & 44 717 4 pairwise For % # 18 pEd codp B A 47
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