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Abstract

Due to road construction and urban development in modern time complex
forest-agriculture landscapes were formed in western Taiwan. There is
lacking of studies focus on the relationships between landscape structure and
animal genetic structure in Taiwan. This study is combined of landscapes
and molecular marker, and to exam the effects of landscapes on the population
genetic structure of the red-bellied tree squirrel (Callosciurus erythraeus).
183 squirrels were trapped in 6098 trapnights from eight sampling plots and
examined genetic variability by four fluorescence amplified fragment length
polymorphism primers. Gene diversity did not differ among eight plots and
also showed no correlation with six landscape characteristics. Analysis of
molecular variance results showed significance but slight differentiation
between regions and within region between populations (Prr=0.039,
®pr=0.085, P<0.0001). Assignment test and principle coordinate analysis
showed different genetic demes in west and east regions and admixed genetic
demes in the northern two plots, that suggest highway is a landscape barrier
for squirrel dispersal. Mantel test results showed higher correlation of genetic
distance and Euclidean distance in west region than east region and
landscape of west region is simpler and more continuous than east region.
This study also supported squirrels’ dispersal path is affected by landscape,

and chose nonlinear dispersal path which is less risk.
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# (Calson and Edenhamn 2000) iT# 2 fed A FIER > ¢ LA F
JEHED ko E R RHEPANE LGOS R R REASE Y ARB ¥

S M4 0 B TR B PR % b '6 (Saccheri ef al. 1998) - &
BoBURRTY S JEER T CEHE R A TN SRR IR OERE T E T A (L
2 & (Hirota et al. 2004) -

BEPAAMREFBERE T OBFARR DR GEF TR

AR e 2 res A2 & (Baudry and Burel 1998) » 3275 # & F1+ &

SR A B A B - L AT B AT R R B0
B S F B M Rd B AR N E P E 2T RS E iR

P2z B8R 265 ey P& Fama(Arnold et al.

1993) - ¥ B Kz (landscape barrier) it & 4 #F4cH B MR~ > *

Parped s 4 (Diffendorfer et al. 1995) 5 $H4c A& 4 B B
HdAp A8 B0 H Qe ¥ E 5 (Shields 1987) 0 %
FHEHDLRG s B AT F P as TG BEEE IR S
BT o & a7 A FnE et (Dieckmann er a/. 1999) - Bakker
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T P EF AL TS L OBHEFH RS EBE HicoiT
oo AR R R "U(Wiens 2001) - F -] R @ o v F
Fo T U B ORRE ORI BRI A R SRS
e B(Vos et al. 2001) » 4ok » 3% % ~ +48 & (Apodemus
SpPECIOSUS) SPEFH N + B IR b @2 B 4% 5 ARID B T H
$oo D P A F bR IR AR E # R R F AT N 0 Ml
oo itafe ke aiFg B 2 R (Hirota er al. 2004) -

B a3 B0 B O BEEY 6 T F LRGN oo
o pEarfE TP 24 (isolation by distance) (Wright 1943) »

B ERLAP T B > LR < PR R BT > S % §

X e gt e FIREAEAR T AR > B2 AR A H D

hat

B @ B A TR R i @ﬁ]}’%ﬁ—i“a‘]ﬁ °?'%f‘@.'ﬁf$% & ke
(geographic information system)en# iv » it 43 7 &&= et
PR TR R BT 4L B A TR T R

i iE3(least cost distance) (Verbeylen et a/. 2003,



Adriaensen et al. 2003) > t4rje (Capreolus capreolus)® & 5, e
HHRER R SEaF By St i A BHEF SR
BEEg S ] TR TARRE > P B D MR EAR 0 A TS A
EAR AR TS e > 2 g B 2 AP (Coulon et. al
2004) - + F S5t 2 W g (llartes americana) % 3 8o 0 LR
PR BT R DR E SRR dp B E MO DR B
R R AR B e b AR o WA e ML L B
% (Broquet et al. 2006) -

REEFS P ESE R R OFE T g F e B (Meffe
and Carroll 1994) > d >t kg e s slig 2 I 4 ® e 5 2 FH i
pa R T % (Epps et al. 2005) 0 = 3 A Ap iR AT
o EER AT M 4e? B (Keller and Largiadeéer 2003 )
% #58 (Reh and Seitz 1990) ~ L3k @ (Riley et al. 2006,

Strasburg 2006) % -
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arvalis) (g 2004) e 4 @t B e B¢ > S ¥ERE L LH
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P~ B (Callosciurus erythraeus) = & % Mtk ¥ Len
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>%¥ B BA& 2 Arc Map (version 8.0, ESRI, California)
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PEPREIERS BB SR B RS 6. 4% o

FlA& A Beatd s 5 Hho s 50 LR g tis T PE
HRREFRRDRPEEH A FHRAFE DRI EHE G Sl
B LTS IR e R R EORE o T F A W24 KiF S
EI-ES ¥R AR B R pERF & - R N> T FHA 0 20 6
RIAG BBNFERF O B ERHAEAREEHE RSP &
W1 2 E4 3K 3 % % > 3 4 % 32 ke Fl oW1 & W2 ehpedg i iT - 4pEE 1078
D% ApEERE S w2 W1 2 B4 R4 7889 &% o
3. % Pk BB

F1* Arc GIS (version 3.3, ESRI, California) # &5 Bk
BB EFAINAEAPROE IR E o TSGRl
Arc Map (version 8.0, ESRI, California) ®: £ /& 5 1500 = =
R 4] & ® B A (buffer zone) » * #-2 R A 2 R 2 HRA 2
o wEDEBREE S R AERA 0 FIE W& W4 5 df =
Loz & 2% § AR DF S RAT FR R F DR S
BIAADER a @ AARTY A DE A FRIA 2 L3 FDRA) -
#37 Bk @ % 3 (polygon) i3 5 = #(grid) 2 4] FRAGSTATS 3.3

(McGarigal et al. 2002)%4 +7 » FRAGSTATS 3.3 %-#ck = @ » @& *



& o 474058 > patch neighbors 3% @_% 8 cell rule > rpt 3k =3+
Ferfhwrl o P RMORETY 1448+ FF0 2 5 Forest
percentage ~ Patch density ~ Largest patch index ~ Edge density -~
Landscape shape index ~ Perimeter-area fractal dimension ~
Clumpiness index ~ Like adjacencies percentage ~ Interspersion
and juxtaposition index - Conectance index ~ Patch cohesion
index ~ Landscape division index *Splitting index fr Aggregation
index> M3 B EFHE HFF e F ¥R B 4 »¥7(principle
component analysis, PCA) &AL % B ey B 54 £ £ -
4 3 {2 B BRI

FRHRBEETIIN2PFHOALAETY TR ST 1T A
Mt e H R 103 20 2% 0 4 ELSAE o 28
ER{EEFHF A B P Z BB 1285 FHRIHER
& 14 Forane (isoflurane):& {7 frfs » & * @ Fif & @ cnja3| * L i
7o dpizdhie > BT hle o Ky moRIFE A L] E Y 0 R B
P~ BRI RprEE A TP E BT R
Foo PRI R L B E 0TS 4 Rl e ET R gy 0 R o BB
RS A RFRE TR v T RTE  KEEE ~

—20°C k48 B3z <
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= ~ DNA #Binfe

i# * DNA % 2~% % % (DNA extraction kit)®~H DNA(genomic
DNA) + % Fpder
D) #e] Bochpe Bl g7 s 2o r 4o g 300 p 1 ehie sk 2 dm e 73 37
(tissue and cell lysis solution)d ik ] g ¢
2) fvr 1Lyl end-o B A f2ps K (proteinase K) > 4vif 3 65°C a4
15 A48 > = IR T A4BdERim] > g8 R 1 37T°Ce
34 » ¥rpEYfs & 35 (RNAse A) e B> 37°C > ‘adx 30 4 4 -
RIS BN R T A4 o
AFF 4o~ 175w IMPC 3-v Fimk & s (MPC protein

precipitation reagent)* + # % 10 /48 > 2% » o L& 4

She

15000 g a4~ 10 ~ 48 > B b FR B » ATeb o g ¢ e

5)4c » 500 1 7% A A% (isopropanol) » %gte v T g Els g F 40
o0 4°CH 4~ 13000 & 10 » 48> %2 5 % (isopropanol ) B~
o L TORAVEHE e S & o

6)4c » 20l N TE 3 @3 f2DNA» A3~ 4°CrkfaFH 3% -

= ~DNAEFHHlg kR TE

R A KRR ERIEER 1 il s -

).

R R g

]+ £ BREHDNA R R B A 40-60ng/ 1 2 B - 2 & B3 7% 260nm
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21 280nm w3k B o pr 2 0r B AR <79 DNA 7% i 60 OD2oo/OD2so 32 2 1. 8
M BEHEIER S EF - RenDNA G2t 4°C k4 o

T~ P EER A (amplified fragment length
polymorphism, AFLP)

&P Vos et al. (1995) «nivix % & & + K 7|(adaptor):& {7
AFLP 3 (% » & = 384 > DfI* A &34 p# (restriction enzyme)*
ZIDNA > "Eis iz P ERRAFFE TR EF K/ EF R TR
(core sequence) @ ™ % " |fx & - B 7| (enzyme-specific
sequence) » 2)FI* &% & F ik H31F (primer) > i {7 E #1295
L4 # B (selective amplification) 51% & 5 - Ef5w B3~ -
BERf|pe s - BB EEH/ Mot ¥ B 7 (selective extension) °
HRNEFL 1P IBY EL RN T VU HIT 2R E PR
F R &% s w3k F & (pre-selective amplification) fri¥ %
193 ~ & (selective amplification) > PCR ¥ J& ¢ %8 31 + 3]
HoRmE G B33 NS S HDNA B EE BB F B
FHDL A ¥ RAHIET 0 ) RAREH T R L

(denature) 7 B Wk i f8 » 2 (7 A A $73H3 » ek & -
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1. *4|p#*» 3] (restriction)

g 5 2G| pF FcoRl/Taq” 1 fv EcoR1/ Msel +» 2] DNA > %] EcoRl
2 Taq"l » A UFIpe s BERF o Flt 2 LGRS S FFE > @
EcoRl/Taq“l R ¥ 12— 4= 1% % o
1.1 EcoRI/Taq”1 *2+4|fx > &)

FeoRl "4l % £ ie% » 85 b S 5yl 204 22541 ¢h
mEk ~0.25 1 e BeoRT *41p= (20 U/ 1) ~ 0.5 1 510X NEB
Buffer 34= 21 <DNA (100ng)> R &£3=23 1 » HHFER 37T Ca
FZ PP R EcoRl "UFpEr» B DNA > 2 6 2R 3 65°C o adF 10 »
&8 > I FeoRl %0 F & > &% E_Taq [ "UFIpeiv* > B F BUWH 5
10pl>B2p5 4. 15pl R Ek~0.2501 chTag"1~0.51 710X
NEB Buffer 3~0.1x1 100X BSAf- bl enTaq”l p% F & 1é e
FER &% (premix) » H4F A 60°CAaF 3 - 28281 80°C®
Taq“l &1t F J& o
1.2 EcoR1/Msel *4|pe+7 &)

EeaR1/ Msel Rylps itk i Al » F R PFiT® > %5 RWH
= 10pl> 2P 5 6.2501 e9ddH20 ~ 0. 25 ¢ 1 9 EcoRI(20 U/ 1) ~
0.5ul s Msel (10 U/ 1) ~ 11 910X NEB Buffer 24r 21 e

DNA(100ng) » iR &323 18 » W= R A 3T CHaFF= B 2 (52 R

13



265°CadF 10448 E'UFIprinlt F I -
2. & &334 (ligation)

EcoR1/Taq“1l & EcoRl/Msel chix & + 23L& chk izt ip ke o 7
PR A E R o BF RS 2010 HRAF 67541 1ddH20 -
0.5 «nT4DNA # & p% (ligase)~2ul 510X T4 ligase buffer -
0.375 1 & EcoRl 4 5 (100 pmole/ u1)~0.375ul enTaq”l
&3 (100 pmole/ ;1) & Msel #& &+ (100 pmole/ 1) > =101
e FeoR1/Taq” ] " 1fsr 2] s eng > %4F 4 16°C ‘adr 12 /) FF > 2
BB 101 A% 0 2 40u] s Tris Az (10Mn, PH=8.5) #-#8 » i
Fad’Crkin e
3. AFLP ® & g#é F & (polymerase chain reaction, PCR)

3.1 #4%3 F & (pre-selective amplification)

EcoR1/Taq“l & EcoR1/Msel e 38 & fsinAzAp e > F)b & @&

fodt o BF RS 20l HpZ 5ul 9 EcoRl/Tag T &

EcoR1/ Msel 4| pesr &) {8 S & +

DM

FEtsehagt ~ 16 11 = B
k~2.511 10 & PCR 3 i (MgSOs, 20mM )~0.5 ¢ 1 7 dNTP(10mM) ~
0.375 1 1 e EcoRl # 43 & Jis 51+ (20pmole/ 111)~0. 375 i 1 ehTaq“ 1
WM F R+ (20pmole/ 1) & Msel = 33 + sl +

(20pmole/ 1) % 0.25u1 9 TagDNA F &% (B U/ pnl) - ri#
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TR F e FPCRE B F BiEE 52 72°C 604 > #% 94°C 50
> 56°C 60 ) > 72°C 120 ) » 20 B 7%k » B2k F fis - 96 ¥ & fuBx
nEEEEFLALTREIAL ST P Oul AR Y0ul Trisiz
7 (10mM, PH=8.5) #% > %33 & 4°C-

3.2 FHMIHMF K& (selective amplification)

% w a5l 3+ 2 & E-AAA/T-GAA ~ E-AAG/T-GAG ~ E-AGA/T-GAA ~
E-AGA/T-GAG & (7 £ # 1245 & &> LcoR1/Taq [ & EcoR1/Msel 8
B F BB RAPR > Bl & Hdy i 2 @A F POR F B eniF 2K
TR 0 LtE A B

BEBHA G Dp o dul w B BRI SAEF 10,3011
R Fk ~ 2.5 1 910 B PCR % =i (MgSO:, 20mM) ~ 1 1 &
dNTP(10mM) ~ 0.25 1 7 Taqg DNA R &ps (B U/ 1) ~0. 151 0¥
X FcoRl E#H M43~ K31+ (20pmole/ 1) v 0. 751 e Taq”“l
EEMHEMF K5I F (20pmole/ 1) & Msel :Z#H 3 F Kl +

(20pmole/ ;1) -

A ETRF i 7 PCR F & > EcRI/Tag”l ehF Jif 2 5 4
94°C 504y » #%F 94°C 504 » *65°C 1 ~ 48> T2°C 2 448> 10 B
(ks k- T2 1°C) &F 94°C504>56°C 144> 72°C 2

g 20 BHFBFRFT2CI044 Bl F B F 34 Co

15



EcoRl/Msel * igix 5 £ 94°CH0 45 » &% 94°C5H04) » *63°C 1 #
0 72°C244 10 BHFBECGH FR- T 1°C) » &% 94°C 50
#)004°Claa T72°C244 20 BTk ZFT72°C 10 44 i
b F s e d°Co
4. £ mg T A

#em A EH MM A B DNA tk ~ 2 ABI 3100 Automated
capillary DNA sequencer(ABI, California, USA)i&i={5peq i A
1704+ R iR & 5 Rox-500> & * Genescan (version 2, ABI,
California)#ic 8 & &% k8 o
I ~AFLP i & 4%

i# * Gelcompar(version 2, Biosystematica, Wales)j#47 AFLP
FoEM B Bepp R o BB AT Y > R ARARIER

BEE G BEE R A

o
\“"

15 B 22 0E T AL R et ik 0 PHiE H0bp
7] 500bp 2 B & 5 % A tkehikd o A F& (locus) 7 BHAHA 5
Fenigd D RRIBLATH 2HE- BPHAATIATEIEATH

BIPIR % T i T A 5 S T 1 B A ks

FAME 0 EAFTHERG O WmAFTHELIY IR RELT WAL
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2B FARLS
1. ¥ @5 2 2 (Genetic diversity)

1 * AFLP-SURV 1. 0(Vekemans et al. 2002)3*% Nei’ s
heterozygosity (Nei 1975) > #§ 4= Hj» #] AFLP & &g 14 4%3&(dominant
marker) » B2 E &G B HB AT IS > FPLBERE BiEF S - A
F1& (locus) » * BAF &Y 73 A B¥® L Fl(alleles)  #F 54
27 AEEMATA X EF A7 SEBEA A 1345 Lynch and

Milligan (1994)# 11 e R i g & 5 DF 4 i £ cg s & 7] 5 -

) IR (531
£EFEE S 3 e (narker ) £ R AP B 255 s hi=——
hi 2% 1 BAFAEGEER Piid 1 BAFIAAEEHRIHES >

>h.
PR PEERBRAR AT R AN S =Ll 5 REd

% AFLP-SRUV ek % @ > #9775 B R e AL H AR ® » 3> 247
HHaZamEd L R BREABELET G
(Hardy-Weinberg equilibrium) > # * % 33k T i@ 5 > ;A 2L359E
ko i B 58> 2 (bayesian method with non-uniform prior
distribution) 3* & £ F]= 248 & (allelic frequency ) > iTH % fie

GG F (Fm0) A wp B @ 2 RAEHDE LT S %3

17



B BE R R (Ht) #7){ #=t# (Ppermutation) % 999 =x »

J\

Ly

\

AP B AR R R R S R
B REZERETEE G BB
2. % Fif @3 (genetic distance)

iz * GeneAlex 6 (Peakall and Smouse 2005) 5 = ¥t % &

(it @ 5Ed (OPT) - OPT £ &4 ¢ Pt opT=_ VeV,

VAR+VAP+VWP
Ve s BB Reod 28R > Vs B2 inﬁ_ﬁmé’p e g
BoVeiBwp N @R o ¥228H Pyvalue #7) { ki

9999 =& > I 11 KTk H B BRI Phylip 3. 62(Felsentein
1995) % 4t UPGMA concensus #1473 %] -
3. &3 %3 4+ (analysis of molecular variance, AMOVA)

feF 5 378 Excoffier & 4 (1992)# 41 engd 8 2 48 h §E

. . . 2n, v
#&* (euclidean distance matirx) - E={giy}= n{ - an 'n = %3

MEAFERGEE X yRE233 2 prEABH nwidTs BAE
s s AMAFIREE > 7 FRWEFD GEREL .

0/1 F## 1@ % GeneAlEx6 (Peakall and Smouse 2005) ei#2 5% >
#183 BREZEFREL L AH O UFELIRIALS LA RE O FY

WG W~ s (raw data) ~ = ~ (binary) e £ 2 %

18



{ # 4 F# (interpolate missing data) > # 7] { # = # 5 9999 =% -
FTH PR XL GE (estimate variance) fri = A LA B 2 1L 5|
BINESE S (B TRy oo (Pvalue) o

4, & % % (assignment test)

B A AR e o 171 &g @
Structure 2.1 (Pritchard et. a/ 2000)i& {7 4 i%ik 2> K TA4oT
Length of burnin period % 50000 > Number of MCMC Reps after
Burnin % 500000 » Ancestry info & admixture model ° Frequency
model % allele frequencies correlate among populations @ ik
EEKL 138 27 3K LA > A RSk % iR

(http://www. r-project. org)® “structure-sum(Ehrich 2006)

v Bk AR it e i A il T % (Evanno et al. 2005) -

VB fEATE BT AL L8 B 323 B3 (geographical genetic

demes) » ™ 2 H A fe 3%y 2 @S o

5. A &4 7 (principle coordinate analysis, PCoA)
NADEL B BT Gpgs e L TR 1

GeneALEx6 (Peakall and Smouse 2005) s it i& 7 2 B s 47 0 45

Forry BRFAFORLE  FERTLEZ AEL By~ AL S

A GEH R L (distance-standardized ) 7 PCoA #1722 » ¥

19
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EHREOEFAD Z 5% R b R b .
6. Mantel test
11 GeneAlEx6(Peakall and Smouse 2005):F & & %8 ¥ i} & jedf
1= & 4B (triangular matrices)® & MEEH = & 4B > b
% §E4L (least cost distance) R|d Arc GIS (version 3.3, ESRI,
California )= 4 -t #2 ;¢ Pathmatrix (Ray 2005):& & ¥ &> 12 Mantel
test AR E SMFEAE S B GEEgE2 B endp B > 10 2 BCb N RS
PR B adp o R A B B AR SBR[ g A e
T2 e AR B 2 3 .
et &8 (resistance set)®& 3+ 2
FEAD B ABIERT T S BTE AN B R ESR
#fr # R Bk (resistance layer) » RERIAE R T R AR
B A &2 &1 F gl onlisR S #c(resistance value) » & R4 a4 -
7 eh gL ni B foip B A= 7 (Verbeylen et al. 2003) %%+ = B 554 7

fentiag e o AR L R 11 AR BATAIR A LY BB 7

R R S e A AR REXE 35 Biam bk
f(resistance set) > &5 11 ¥ FHEAN(F =) - sS85kt £

AP R T ARTE B TP il B2 6 Henh o blde SR Sk



A1 AT B S g b PESARTE R B AT R en 28 10000 0 B2
TR G AR BITR R % 5 AR 10000 B o B ERH 7

B m i T P o 2R

“}&

Sfleh- wHa e %

RO:#+ 3 BAF 2 chise fdcios 1o B4 5 B hBF W1 surdp
PERBHEE By o
RI-R5:% B erkim s s §1Eas B ehthambtcs 1 &k

B enfag 58 s 10~ 100 ~ 1000 ~ 10000 = 100000 ©

R6-R13: = B Hist fdic 5 B &8 % FIIIE © § 4k B 473
T B K > B~ RI-R5ALb & g flice > Aitled bo x 3R

WME s R EE AR B A HRTmEaES 5102050 -
100 ~ 500 ~ 1000 = 2500 -

R14-R22: 2 Blam i % Bk -3 2 REEAF v b 24
e AR AR BRO6-RISAE & s fdice > iz
de r ARG E B WARBE R o] Boeplia fdc s 100
250 ~ 500 ~ 1000 ~ 2000 ~ 3000 ~ 4000 f= 5000 -

R23-R27:7 BH FHmidkE s R AMe i o L FREmEA » B

RI4A-R22 i@ f i chifigm S dicie » hsiie® 4o x 3renfim s & 0 X
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R28-R30:7 Bk Flamsikis B2 AFL B H L b FRERL B

i

R23-R2T A2 & & crfsg Sodicie > Bz e v » 3TN 3 & Sl
wZ @Ay e sEs 7500 ~ 6000 f- 5000 -
R31-34:4 B4 B Bt 8% %> 2~ R28-30 4 5 & vfied 8 5 % >

Aoy B0 B PR R ER B S HRRs S
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e

5
- B RFR

FofFHFETp 2000 3% 1 2006 % 2% >3~ BHRw 6098
BHRAF R EHFHIL I8 AR B 2P 2296 & > vp
1828 -5 & BHFIL LD mixyER iy o vy Pl ing
BrFEE oo " E3 7w £ (X test, P <0.001)% » 23204 % chip
Bpzeppprupt 51017 & u ik £ (X test, P>0.5)(% =)o
I~ HRFRE REHE

AR APRR A4S FREMAPERE(Fe ) - 134
(62.8%)% 5 = 2 & & $h(22. 3%) -~ B EA 2w F(F =) 7 212
85.1%% 2 - % - = 2 b & B R % largest patch index ~ like
adjacencies percentage ~ splitting index ~ aggregation index -
landscape division index = patch cohesion index > 7 T &k
#.(forest patch)ehm ## 2 & (aggregation) e & 5 i & ¥ >
% - = ipfhend & ¥R L perimeter-area fractal dimension fr
clumpiness Index * T #+k % B354k ch4f 32 & (shape complexity)
BEEORAREZAILLFFI - ABRETRS-E5 - A30EAS G
eEOWMEE A KR®wi-F W -WEE4L:-%>a W22E3:

~HORAPE RS R AR

23



BT ELATEE
. FHPBRERSAUBSIFHE2 @2

r sl g A4 B G Ay s s B s 24~ 20~ 27 e
18> £ 89 i F »ciFd (&1 ) L5 4315 7 KW 22.25 B § »xif
+ o B E & R AT b6bp 3 492bp ©
2. ¥ F BB RMj)MZ H &3 B Faanhl i

AR ROEERBH R RS E S W200.42) 0 &5 E3 &2 4
(0.35)(F =) EthBd B E R & PCA #rafrehis B B4 » B
o A P ghen AR F o T st pFEenkl G (Rle ) &
AU WA EE S R o I
3. ¥ RHmuEE AL L P

Bk B SR AR BT A ¢ B EA D Ry kil @
FRE AT AR £33 04 (AMOVA) RS T = &5 AP &
FrREE SRR 4 R B 2R AT A R 8. 4%
S ERBMIERFFORE > BT.%5 BNV RE (L) = &H#
FAEPRALENRREIARRTA AT REFEREN L RRR
g R T3 4 > (e 3o B F R (PO, 0001)  BE T = & B T A R

kTS BREFfeRBPEHERFT > ¢ gk @e o

Ln

2 STRUCTURE (Pritchard et. a/ 2000):i& 7 4 i%i&
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(assignment test) X3+ K=1~8 » K & # 12§ &3 (geographic
genetic deme) @ ® > :F* [ ;N (bayesian)ss 32 N Ak E o
e i K=3 A% % 5 f1* structure-sum (Ehrich 2006)3# &«
FE o kR K=1-8 ¢ K E(BT ) THELK) G A FE
15 K=1-2 v K=2-3 & K=T-8 2 FFen® g » L' (K) & K=2 ~ 3 &2 T p* 5
fot @ o L' (KB % 05 K=3 &2 K=T» AK &~ e K=3 - » ¥ Pt E
R EBT 2 AF RTF A ’;’.v}.\?’ml[%%é")jké}/qﬁ L o 7 F
WZBRBE(R ) E2-E3 & B4 BB o A arsdE > & 3
H- a3 gt eh%sW2-W3a W 5 s 7 i s
oA IRIIE A BB G E R S e % 20 T0% 5 Wl & E1 # A4k
FiE - i B3 il S0 60% 0 Flut W20 W3 &2 WA el @ gy
£ E2-E3 & E4>m W EEl k¥R 23R FRFLT Ad A%
s IR o

a4 A&k~ 47 (principle coordinate analysis)® = J & fiherfz
B4 ow i 24.61%~ 21, 75%F- 14. 18% » B4 5 60.54% > % - &2 % =

SRR A Y8R L R e 2 RS W2~W4 & E2
~E4 S P il e sE o A Bl 2 W MEsEFHSRe(Bl-) &
b e B e % 4p 4 o UPGMA consensus #2 Bl ¥ B~ Bk % o4

m%(@’\) é?if* W2~W4 > iévip E2~ E4"1F'&/vhbi3: 1% Wl

25



BEl B i B TR RARE
4. ¥ B BHHH LD RRPICF 5 B F
fj‘uﬁ T [ e SRR EY R B REAR O TR0 B4 AT ﬁﬁr‘é AN
B d BEF O RS BEREI I REN ok i BiEg X &
BEHE AT N RSB hA T m e N LIT R i S Rh B
% (W2-W4,E1-E3) z Beid Birdgam = » L& B& PN INEESAp E 5
B % B (W2W3 ~ W3W4 ~ E1E2 4= E2E3) e @ pedg-T 355 0.068 » L &
¥ EEHAD & ik % B (W2E1 ~ W3E2 4= WAE3) e @ pEAE-T 32 3
0.128 > 71 7 B i SRIEIE TR & 0 R QRN 4o o
2 Mantel test #& B B8R i B EEHE T 1o 10 B S EEHL 4P B
Hoad BEHWIW) s LB HEI-E)E 3 B aE Bipipe s
MPEHIDR F AP > M BEE(r) 2 B (E Ao T F RPN B
RO i W REE e e 19 pEAr chdp B M (10=0.299) B N R ) &2
7% B AR M 1 (ro=0. 118)> @ #7% B AEeif B pEdper 3 SMppdpen
0 BE 42 M (re=0. 115) °
O RRE B BREEA P RBICOEE S L AR
Sl S 35 Blia S lice A 4 ok S R FE e GRS
TARMEE BEF (A4 ) HY ROp M s 0.1147 5 BIRmE

(R1-R5) R4 4p B Tk B (0.1482) » = B % % (R6-R13)HRT
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wo b Bk ® (0. 1494) > = B Ha % & (R14-R22) 0 R16 4p B % e
% (0.1495) » T BHRmE % (R23-R30) 7 R28 4p B % b 3

(0.1495) > 4 B E % (R31-R34)R31 4p B Txdicd 3 (0. 1496) -
M GBOEE RS AR A o R R R S ) - BHRE KT
B OB E o A B B 4o B § (10=0. 1147~0.1482) > & & B s
FoI 4 BRES ST &8P R e (ry=0. 1482~0. 1496) >
R31 5 30 ‘el ® & S¥c? PR 1L BB c— 2 o UARRE 1B § b

PRwEFEERIDIFFR A TR Az &2 F ¢ B itRiE > B5% 5

i

FREIREAT S FRER ORED A2 AF F e F T b kO
BAE(ABS ) i rAaRpEd o F2FA0 %8 FHITIRGR

[

27



e
- R RGE B RE B R R SN

PR B AR HE BR AP s B 4
B Wik ¥R D Beshie BT S 245 0 doe # friEdt(Honnay et al.
2006, Dodd er al. 2006, Rodriguez and Andrén 1999 ) » #& s 353
AR S BERE PR IT 0 N A ARV R R hR K (b i
bt B AR R A fe R B A 838 (Riitters ef al. 1995) -
B ARG L AR AR & RAEH RS
Ao 4 fAae FHFM NAXRATEZRZF FRONBERRR
A FEMA T o e HE R SR ) HRERREE
SRR B R BAGR SRR o PN A3 2 & LenEl B diTE a2
R TR R At R R € T3 L LI 8-
BBl Rl 2 W3k Ls 2 M7 Lih B4 ¢ 2 R TR g
THG AT CEERER AR R IR BE R R
Bed FERLEFWNELET PHRT E &k i) AR
BP &2 R2E FEGPSNE2 B Atke o - A ERAE
MArA R G ff S B E R ARR AR AR kg0 AW
W3~W4~El & E4 5 Rz FkRT > W2~ E2 - E3 & 40 $#pla ik

pt

¥ o
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AR EHEEETREEREWL W3 W4 El v B ehk s &
FHSERL 0.35-0.39 T3 B3 ERASEEW2E2 fr E3) o
Fas R R0.35~0.42) 0 — A 3 0 AWEE B Y GRAEREE o #
i@ B R R T % gl % (Hirota et a/. 2004, Takami et al.
2004, Noel et al. 2007) - d A3 # L * o fFRAEH D&%
PRI FTARAREL L H TN EZEP PR RE FTTRER
AR AEEE R OS R RE T XA A hEr § o
Bt s Bl d R L RBAGHEE -

F AR R SRR RE PR e RO R R T A (L E
) REFRTARCREEDLIE L3RR ERIFEPHLE
C A Al g B ER AR B R o Aozl § RARR o #
#s 4. 4 (Goheen et a/.2003) > Flpt 4 F H F A BBt 35
faengrit o 2 RER 1 (Sciurus abelti) ¥ & i = 37 ¢ o 3

Feth g A M 42%PF 0 g R S R FE R A K F T % (Dodd et
al. 2006) - #$53 L w I > R (Sciurus vulgaris) %= 37 0 § ik %
B fE A6 2T 0 T R AL RREAEl 4t 600 2 T Pk 4 B A e
F B F A 4 (Rodriguez et al. 1999) o } = 3 B & B #Ben
EHBEPEIPE IR SO EIRE A S B OSERo

BT HEUREDM % = H2FF 60.6%5 fF 5 Ak
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B EG RS ngthe i HHRRATORERTE ot e B R

=
=
(<l
=
)L;_

EINFEAERRG IR B R OR B FP N BR® D
BRC AR R BEG T o> R AR EEF R B R R APIT o

g 1904 & cn 5B F R (R dwak 1996 ) & 1986 & crdepk
Bl (& Bz Rl 2 #7pEtR ) B> @3 AR g frAeY - A7 TR
LR EE AP AT RRRSL ZFE(IHRE BAER) A
P WI~ELfrE4 p 1904 &2 K2 B> cnd 5 F4 0 FIHRF® RN
B A RAn o W3 22 WA B2 Bt TR B F B A S aiT 30
EFEHFE S SRR ES L o W2 B2 2 B3 2 kR AR By
BEE RS B ARS BT AR 0 e R4 5 g B 4
FFE AR SR T S SR RARE B R RS B EANED
S Ba 3 o W2~ B2 % B3 e B4 5 & 2 4 5 e o
Curtis et al (2003)4p 1 » 82 B3 2bfedkds 4 otk % > "EF MR
it ARZFHF D F o FHREHTRE > AFM RS OREEL
HABRFATRHDH > > 2 AT T 2L Bk o A Y LR
FAEHE AR BRTEAPELR > A EFL ARG AER

Bleeti B4 G2 e o0 B 1 8 1T S BUR A L B A e
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= B BREEEEAL LR

AR RERTILT S REBF N REPMREFIEG A
Gy iv IR g o B W W 4% 8RR > EAERE A R R
FEMEEHE G EFSMOALERFEEBSE . P S HEE D
P sy ok M FREIEIE T AF R A S
doig vz @4~ (Hirota et al. 2004, Epps et al. 2005) » gt
AR SRTER R SBRTAG AP RLG v HATE R R e

e T O U AREREF R A i B 2 e B
(genetic demes) = #c® £ & $ 4R % (Manel er al. 2005) » =
B2 FonA R = Bod B3 W2-WA 2 E2-B4 & 4 Bl g
W EElREIELATA BB B3> X004 hE%s Ak (L
Bl - ) UPGMA consensus #+3] Bl ¥ 2 e $f 4 3 03 % (B] ~ ) e Zamudio
et al.(2007) BF|g AR EFHHPRTF) P s BB BEOB
Bood W R kot o B WL & Bl 2 BRIFIhE
FAA TETAENERT TREN AL EWN Rl R §
et P TRET LI FhFE R FEPRERS 3 RER
BT i3 FEMOTARGE AR LRV EAEPREE A
RPFOBE SR BEORS > XY B RERLSOT 3 20 S

SR 0 R AR B A F AR R G R B
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d 3 RFT (T A R T K A B ede L KR g
REAR ST R B DL RS F A 5 Stk F (53%-T8%) 2 WL~
El4r B4 - B 0 kL PR enk A7 B REFENEHTFL
W WI~El 2 B4 %P o FIAERRTEFR LD FH 0 a0l
Fg RErAFA] > e P W EE] 5B piTaii® o Tt
FinE i AR B A A B R TR S RS R
i avR SR @3 B4 S A kR i RAE RO
L @3 o W2-W4 & E2-E3 chA i B2 % A thw 42 4 1R 0 )
P R TR e BUEFET 7 e ade L KR WI-WA g B4R L KR
52 &G FRNE L LR E2~E3 e BlAe L kR G = & A 3RenRE 7
LoLi%o EF AT A BB ORESIRS A LBEF L R
BRAERFEAFNR ) TRARS Z ZA PP ROEHE QL -
= FEHEHAERRFIFT S ARE

AT RFPNDOFEOREMUAERELT REFDATFR
o DR AR R F ol BEEAE(R B4 ) AR RS e B @
FEAL < g AR e B iedt(Hirota et a/l. 2004, Banks zeal.
2005) - Mantel test e % B B AR @ FEdrer B SpEdip b 12 &
g E F B R B A EREREE(ry=0.299) (L% ~) > K ®E*

AR CEE G GRS B REEAP M (re=0.118)F 2 > @ > &
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BB Ea e B AR M (re=0. 115)E K o 230Fw F ¢ > B 5 4F
Foeh? e A Ty B R BEE S ORicA 2 BEE > BE
sy g cnfp B 42 € T *% (Coulon et al. 2004) - & i@ 4pBE 1438
PRFDRF] . S FFRFRAFRF NS R eSS SRy

(LB-) @ B R 5B %o 125 Kok B R -

Rl

BERFERY O REMIEEE AT M FRE AR
¥ (Coulon et al. 2004) » Flfd 5% B¢ b 'a g0 2
M RABACRTHRAT 7T 5 A §EE3E(least cost
distance) o = & ® A4 ML Bl BEedrer 500 (Y sEYaAn B
(rv=0.1496) » % ** & 3 REEHndp B 12 (re=0. 1147) > 7+ B %4
i B g S 8 1 (2002) g W AR R Rih AT R E
BB R FATTRS R IR 2R AT TR B0
RO RS B LY O RO ALY B om S
#oo e fd s 10000 o SARRE AR Sdiche o ARG fEAR e
A H BEEA e B N R RSP ML S, > o RT S A
2R A EAE B AR W SO Wk BEE R B AR FIRR
Sdcd 1 /A2 10 7T PG a2 > 32 3354
L BB AT T B IR AR R & Y AR el BB e v Ot e RLPB AT

B?:*?%flj’if b %z» ‘_“;t] ’ "h’%‘pﬁ’}\g\{ﬂ—:’i}\lﬁﬁp ’W’H‘m 1}\
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(Tamiasciurus hudsonicus) £ R T EBEF T » F R Blaw 43 7 4%
B LE D4t P h(Bakker and Vuren 2004) 5 £ A8 7 %

P A G s B R S R AR o & RI6 Sl
MR ] Bk B B IR S0k 500 FF oo EAP B MR E o &
2378 FGARFER/ICOE TR )R- R 2R EEAS
o e 580 Bt ) A R T AR § o &R (2002)
HET Y0 ORI F B ART AR R (0 F AR ELS A& 5 oR23
FIR2T 2" M B SR BE AP Phwfde 4 9000 ' 2 5000 -

MR RS F A TR A7 B SREN RIS e L

il
)

N\

BWMaP Bipd R Z M ME AP m S > 28 7500 pF >

FRA M A T2 AR R ACTIRE P  B E 2 B

BE o pledrg BEARM IR AT TR T3 eRm S ke 0 T
BRIV FT REAZ &P FEF FAFURDF A Ko ez
5 R e

Fl#* R3] e fe & & BB hk > B (least cost

path) % % &7 > L 7 % & T B ORI LI95 K= Zhbos B
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Ay BRI T - FFF (LB L) #OEs > L BT PR TR
A BRI e SRR IR B TR BTRE
MK T ot ez & Rt Eatha - PRET AR

Fl G AT AR BB A B2 R A B A A
P

SR TR AR d tipk OB ARk RPN F i SR
T @SB L B A @ S MR
= e

FERYE RRHY FRLIES AP TR PR SRS AR
BT L R R 2 AT R - R IR I B " (Sciurus
vulgaris) s kT § R EEGT 0 FARTIEAT E 0 BEEAY 0 T Ak
R e L fh A T eop B (Verbeylen et al. 2003) 0 %

BRSNS AT G B R R R
&&%ﬁﬁﬂﬁﬁ$°i%%%@éTﬁﬂ&ww% CE R ehd B B

F 5By oR3 EIRRIA A S PRI TARE 2 X K%

ER R ERI AR TARFRORLEELT A RE ORI A

B AR OAER RS 0 B RE BICOR IR A H
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AETHT SN AP BRI EEEE B R RIS
FREBEPPE 3E ORI IRRESAT BT E REPRR
R @ it FiE AR BEEAE e b WRE cfp R M > & IR F

SR P A P B i -
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i 0 2002 2 BB B8 BBHE FHER BT 20 B SR R S b
(AR SLIE SEqE S S ER TR RN

FIp = 22002 - & iz Ly F® &Ly B(Callosciurus erythraeus) s ¥#{vies |
P2 E WM BAAEHA B ETATHLGRY c BL o
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Table 1 Landcover types in Sanyi, Miaoli County, Taiwan. Forest and orchard are
classified as Callosciurus erythraeus habitat. Bamboo plantation, shrub, and farm land
are corridors. County and small roads and bare land are incomplete barriers. Buildings,
highways, and water bodies are complete barriers. Small roads are <5 meters wide.
Highways include provincial roads. Water bodies include streams, rivers, and ponds.

Landcover type Area (ha) Area(%)
Forest 6060 60.6
Orchard 1030 10.3
Subtotal (habitat) 7090 70.9
Bamboo plantation 750 7.5
Shrub 660 6.6
Farm land 640 6.4
Subtotal (corridor) 2050 20.5
County road 30 0.3
Small road 90 0.9
Bare land 100 1
Subtotal (incomplete barrier) 220 2.2
Building 430 4.3
Highway 60 0.6
Water body 150 1.5
Subtotal (Complete barrier) 640 6.4
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Table 2 The 35 resistance sets with the assigned resistance values for 11 land
cover types in Sanyi, Miaoli county, Taiwan.

Land 1 2 3 4 5 6 7 8 9 10 11
cover Water Highway Buildings Bare County Small Agricul- Shrubs Bamboo Orchard Forest
type bodies land road road tural plantation

land
RO 1 1 1 1 1 1 1 1 1 1 1
R1 10 10 10 10 10 10 1 1 1 1 1
R2 100 100 100 100 100 100 1 1 1 1 1
R3 1000 1000 1000 1000 1000 1000 1 1 1 1 1
R4 10000 10000 10000 10000 10000 10000 1 1 1 1 1
R5 100000 100000 100000 100000 100000 100000 1 1 1 1 1
R6 10000 10000 10000 10000 10000 10000 5 5 5 1 1
R7 10000 10000 10000 10000 10000 10000 10 10 10 1 1
R8 10000 10000 10000 10000 10000 10000 20 20 20 1 1
R9 10000 10000 10000 10000 10000 10000 50 50 50 1 1
R10 10000 10000 10000 10000 10000 10000 100 100 100 1 1
R11 10000 10000 10000 10000 10000 10000 500 500 500 1 1
R12 10000 10000 10000 10000 10000 10000 1000 1000 1000 1 1
R13 10000 10000 10000 10000 10000 10000 2500 2500 2500 1 1
R14 10000 10000 10000 100 100 100 10 10 10 1 1
R15 10000 10000 10000 250 250 250 10 10 10 1 1
R16 10000 10000 10000 500 500 500 10 10 10 1 1
R17 10000 10000 10000 500 500 500 20 20 20 1 1
R18 10000 10000 10000 1000 1000 1000 20 20 20 1 1
R19 10000 10000 10000 2000 2000 2000 20 20 20 1 1
R20 10000 10000 10000 3000 3000 3000 20 20 20 1 1
R21 10000 10000 10000 4000 4000 4000 20 20 20 1 1
R22 10000 10000 10000 5000 5000 5000 20 20 20 1 1
R23 10000 9000 9000 500 500 500 20 20 20 1 1
R24 10000 8000 8000 500 500 500 20 20 20 1 1
R25 10000 7000 7000 500 500 500 20 20 20 1 1
R26 10000 6000 6000 500 500 500 20 20 20 1 1
R27 10000 5000 5000 500 500 500 20 20 20 1 1
R28 10000 10000 7500 500 500 500 10 10 10 1 1
R29 10000 10000 6000 500 500 500 10 10 10 1 1
R30 10000 10000 5000 500 500 500 10 10 10 1 1
R31 10000 10000 7500 500 300 100 10 5 2 1 1
R32 10000 10000 7500 500 450 200 10 9 8 1 1
R33 10000 10000 7500 500 400 150 10 6 5 1 1
R34 10000 10000 7500 500 250 100 10 8 7 1 1

46



4= w%*aﬂp E¥ FOAEREHAFH e 70

#HE(W-WH 2 & 24 % (E1-F4)
e HP I TR pREE B A ER P n G (GRIE/ PR o

A

Table 3 Western trapsites (W1-W4) and eastern trap sites (E1-E4) in Sanyi, Miaoli
County, Taiwan: trapping effort and success in capturing Callosciurus erythraeus.

Iﬁ;gl Trapped individuals (N) Sex ratio
Trap site Traps Nights Male Female Total (male: female)

w1 170 1010 12 11 23 1.09

W2 90 560 10 8 18 1.25

W3 80 490 14 14 28 1

W4 120 560 12 15 27 0.8

El 68 408 8 10 18 0.8

E2 70 490 13 10 23 1.30

E3 80 560 22 6 28 3.63

E4 80 560 5 8 13 0.63

Total 758 6098 96 82 178 1.17
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Table 4 Principle component analysis (PCA) of eight trapsites
landscape structure in Sanyi, Miaoli county, Taiwan, by using 14
landscape characteristics as variable.

Landscape characteristics PC1 PC2 PC3
Forest percentage 0.816 0.464 0.030
Patch density -0.860 -0.194 -0.105
Largest patch index 0.958 0.196 -0.039
Edge density 0.771  0.632 -0.048
Landscape shape index -0.875 0.459 0.032
Perimeter-area fractal dimension -0.082 0.915 -0.053
Clumpiness Index 0.230 -0.913 -0.063
Like adjacencies percentage 0.970 -0.214 0.082
Interspersion and juxtaposition index -0.036 0.209 0.968
Connectance index 0.764 0.485 -0.343
Patch cohesion index 0.921 0.229 0.065
Landscape division index -0.900 -0.348 0.106
Splitting index -0.970 0.002 -0.118
Aggregation index 0.963 -0.246 0.064
Eigenvalue 8.73 3.13 1.11
% variance explained 62.8 22.3 7.9
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Table 5 Polymorphic loci scored from four amplified fragment length
polymorphism (AFLP) primer combinations to analyze the population genetic
structure of 183 Callosciurus erythraeus sampled in Sanyi, Miaoli County, Taiwan.

Primer combination Fluorophore label Polymorphic loci (N)
E-AAA/T-GAA 6-FAM 24
E-AAG/T-GAG 6-FAM 20
E-AGA/T-GAA NED 27
E-AGA/T-GAG NED 18

Total 89
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Table 6 Genetic diversity of Callosciurus erythraeus sampled in
Sanyi, Miaoli County, Taiwan, from the western and eastern
region.

Trap site n Hj S.E.
w1l 22 0.39 0.014
w2 21 0.42 0.011
W3 28 0.39 0.014
w4 25 0.38 0.014
El 19 0.37 0.016
E2 22 0.39 0.015
E3 27 0.35 0.016
E4 12 0.35 0.015

Hj: Expected heterozygosity of genetic diversity
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Table 7 Analysis of molecular variance (AMOVA) of 89 amplified fragment
length polymorphism (AFLP) loci of Callosciurus erythraeus trapped from eight
sites in Sanyi, Miaoli County, Taiwan. Hierarchical compare genetic variance
between two regions separate by highway (west and east), and populations
according to their trap sites. The P-values were calculated based on 9,999
permutations.

Source of variance d.f. E.V. % P Value P
Among Regions 1 0.7 4 ®PRT 0.039 <0.0001
Among Populations

within Regions 6 15 8.4 ®dPPR 0.085 <0.0001
Within Populations 175 158 87.6 ®dPT 0.120 <0.0001

®RT: The correlation within a region, relative to the total .

®PR: The correlation among individuals within a population, relative
to individuals from the same region.

®PT: The correlation among individuals within a population, relative
to the total.

d.f.: Degree of freedom.

E.V.: Estimated variance.
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Table 8 Mantel test for correlation between pairwise genetic and
geographic distances among Callosciurus erythraeus individuals from
Sanyi and western and eastern regions in Sanyi, Miaoli County, Taiwan.
The P-values were calculated based on 9,999 permutations.

Population My P
West 0.299 0.001
East 0.118 0.001
Total 0.115 0.001

ry: Mantel correlation coefficient
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Table 9 Relation of least cost distance and genetic distance tested of 32 resistance
sets by mantel test in Sanyi, Miaoli county, Taiwan. r,, represents mantel correlation
coefficient The P-values were calculated based on 9,999 permutations. The best
sets are given in bolds.

Resistance set rxy P-vaule
RO 1class: 1 0.1147 0.0001
R1 2 classes:10-1 0.1272 0.0001
R2 2 classes:100-1 0.1473 0.0001
R3 2 classes:1000-1 0.1413 0.0001
R4 2 classes:10000-1 0.1482 0.0001
R5 2 classes:100000-1 0.1476 0.0001
R6 3 classes:10000-5-1 0.1493 0.0001
R7 3 classes:10000-10-1 0.1494 0.0001
R8 3 classes:10000-20-1 0.1483 0.0001
R9 3 classes:10000-50-1 0.1459 0.0001
R10 3 classes:10000-100-1 0.1434 0.0001
R11 3 classes:10000-500-1 0.1381 0.0001
R12 3 classes:10000-1000-1 0.1330 0.0001
R13 3 classes:10000-2500-1 0.1308 0.0001
R14 4 classes:10000-100-10-1 0.1495 0.0001
R15 4 classes:10000-250-10-1 0.1493 0.0001
R16 4 classes:10000-500-10-1 0.1495 0.0001
R17 4 classes:10000-500-20-1 0.1494 0.0001
R18 4 classes:10000-1000-20-1 0.1491 0.0001
R19 4 classes:10000-2000-20-1 0.1489 0.0001
R20 4 classes:10000-3000-20-1 0.1487 0.0001
R21 4 classes:10000-4000-20-1 0.1486 0.0001
R22 4 classes:10000-5000-20-1 0.1483 0.0001
R23 5 classes:10000-9000-500-20-1 0.1492 0.0001
R24 5 classes:10000-8000-500-20-1 0.1491 0.0001
R25 5 classes:10000-7000-500-20-1 0.1488 0.0001
R26 5 classes:10000-6000-500-20-1 0.1483 0.0001
R27 5 classes:10000-5000-500-20-1 0.1481 0.0001
R28 5 classes:10000-7500-500-20-1 0.1495 0.0001
R29 5 classes:10000-6000-500-20-1 0.1494 0.0001
R30 5 classes:10000-5000-500-20-1 0.1493 0.0001
R31 9 classes:10000-7500-500-300-100-10-5-2-1 0.1496 0.0001
R32 9 classed:10000-7500-500-450-200-10-9-8-1 0.1494 0.0001
R33 9 classes:10000-7500-500-400-150-10-6-5-1 0.1495 0.0001
R34 9 classes:10000-7500-500-350-100-10-3-2-1 0.1495 0.0001
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Figure 1 Landuse and location of the eight trapsites of Callosciurus erythreaus in
Sanyi, Miaoli County, Taiwan. Western trap sites are W1-W4 and eastern trap sites
are E1-E4.
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Figure 2 Land use in Sanyi, Miaoli County, Taiwan, classified according to the
effect on Callosciurus erythreaus dispersal: habitat, corridor, incomplete barriers
and complete barriers.
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Figure 3 Principal component analysis of eight trapsite in Sanyi, Miaoli County,
Taiwan, based on 16 landscape characteristics.
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Figure 4 Linear regression of Callosciurus erythraeus genetic diversity (Hj)
and six landscape characteristics from eight trapsites in Taiwan, Miaoli county,

Sanyi.
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Figure 6 Population structure as inferred by assignment test of Callosciurus
erythreaus sampled in Sanyi, Miaoli County, Taiwan. The three genetic groups are
represented by black, grey, and light grey. Each block represent a trap site in the
western region(W1-W4) and eastern region(E1-E4). A) Individual membership
coefficient in the three genetic groups. B) Mean membership coefficient of each trap
site. Probability of W2-W4 assigned to grey and light grey is >70%. Probability of
E2-E4 assigned to black is about 70%. Probability of Wland E1 assigned to the
three genetic groups is about equal, indicating the squirrels trapped in W1 and E1
are a mixture of eastern and western populations.
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Figure 7 The first three principle coordinates showing the genetic relationships of
Callosciurus erythreaus individuals sampled from Sanyi, Miaoli County, Taiwan.
These principle coordinates accounted for 25.57%, 22.17%, and 14.18% of
explanation.
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Figure 8 UPGMA consensus tree of pairwise genetic distance (PPT)
from eight trap sites in Sanyi, Miaoli county, Taiwan.
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Figure 9 Correlation of pairwise genetic distance (®PT) and geographical distance
among Callosciurus erythreaus population in Sanyi, Miaoli County, Taiwan.
Triangles represent the correlation among populations separated by highways.
Circles represent the correlation among populations within the same region.
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Figure 10 The least cost path between Callosciurus erythreaus in Sanyi, Miaoli
County, Taiwan, eximated by R31.
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