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Dafen of the Yushan National Park (YNP) is a critical habitat for locally
endangered Formosan black bears (Ursus thibetanus formosanus). The phenology
and acorn production of the dominant ring-cupped oaks (Cyclobalanopsis glauca)
potentially influence temporal and spatial movement and relative abundance of
bears. The objective was to explore the fruiting phenology, dynamics and acorn
production of ring-cupped oak, and the relationship between acorns and the
relative abundance of black bears and other large mammals in Dafen oak forest.
The study was further designed to examine the characteristics of population

genetics of black bears in YNP.

We observed 45 ring-cupped oak trees with seed traps monthly for one year
since June 2007. The acorn gradually ripened in late October until February, but
most of the acorn fell off in November and December. The acorn production
estimated by two visual survey methods indicated significant difference among
years. The acorn production was greatest in 2008, followed by 2007, and was
lowest in 2009 and 2006. Seed traps revealed the same pattern for the earlier three
years. There were positive correlation relationships among the three methods of

estimating acorn production.

The average amount of intact acorns, damaged acorns and total acorns
collected by seed traps (85 cm* 85 cm, n=195) was highest in November and
December, followed by October and January. The fallen acorns during the acorn
season in 2006, 2007 and 2008 were 33, 36 and 61 acorns/m?, respectively. The
damaged acorns were 35-47% of the total acorns collected in seed traps, and its
proportion decreased with the total amount of acorns. The acorn removal rate on
ground was 7-8 acorns/m? in November and December, followed by 2-3

acorns/m? in October and January, and 0.2 acorns/m? in February. Most



Fe R

(83%-95%) of the monthly fallen acorns were consumed, indicating the very high

pressure of acorn predation by wildlife in Dafen.

The sign surveys and camera traps both showed that the relative abundance
of Formosan black bears in acorn seasons was extensively greater than that in
non-acorn seasons for all studied years. In the acorn season, bears increased their
nocturnal activity, and their relative abundance coincided with the acorn
production among years. The average amount of bear signs in 2008 was
significantly higher than in 2007 and 2006. The record of hair traps showed the
same pattern. The result of hair traps indicated the same seasonal and yearly
changes in the relative abundance of bears. Besides, the relative abundance of
sambar deer (Rusa unicolor) and wild boars (Sus scrofa) in the oak forest also

revealed the similar seasonal patterns.

In 2008, we analyzed 155 bear scats collected in Dafen, and detected 69
genotypes. The number of allele ranged 4-13 (7.9£2.56), with an average
observed heterozygosity of 0.808. This suggested that inbreeding was likely not
detected in the population. Overall, our result showed that the acorn in Dafen did
not only provide seasonal food sources for black bears and many other animals,
but also played a vital role for monitoring the population and genetic structure of
bears in YNP. Moreover, we further suggested the necessaries of enlarging the
sampling area and incorporating other effective techniques to further understand

the population and genetic structure of Formosan black bears.

Key words: Ursus thibetanus formosanus, Cyclobalanopsis glauca, acorn
production, relative abundance, genetic, population monitoring
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RAPFRGPF T 28058 H8 B2 Er a2
(noninvasive genetic sampling) - = 4 2. fi cha G 2 EF P RIAR <« (242 5 %
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Ol fE o 1 s fEAp S tdp b o phsb i 2 I 04 B pF > A4 12 Wilcoxon
matched paired signed rank test # €_ % fa & 4> 5 g wipid e £ 157 F
(4T RIIHBRFE2Z LB PO EATRE X A B2 540 H)
SO0l EELFp 22 -

13



mz“ﬂ*ﬁpiﬁﬁéﬂﬁﬁﬁﬁaﬁ%ﬁa#
3 B PR

@@g?ﬁw$m=m) FER A EAABN=7)

PF RIS AR E R
R fefd > 22 2000 & 1% 10 % #r R chp SR8 A # =% ¢
M5 AEiepid(n=11)

X = I 5
. I 1300 H 2 ’
"-\___. v, o
S
% Ty,
h_.\‘]
b o
= e &
= I
|
"""B 17 =
el 2% =
™ o =
e S s 3 Raais 1ol
I35 i
JULl
o =l 1300 1300
=
p i 1300 U By
3 - -
1 1350 . a
g Fiy
60p & ol !
5
g ] - 2
iron 25p 110
s
N 4300 1350
=
7
il )
1750
"
a
kY 2100
_
ha e R, o
J -
1L e %
N 3
- %
i
1
3 l
AT
225, ,f
I
z 7200 !.f
S,
1350 A
2000 2400 - ;
g
o e
2 i
e

fﬂ {‘;"I 3 Bf 0 037 075 15
B R F I &
P;:ﬁ' HXa B dpras T AR
. B Xk g s — i
* %%ﬂ%maﬁi —— &R
s ARRFH e}

14

*‘1— L)]:r\
B

I+l

AN - ®
\\/ 7

W



Fo% PR AR

RIS 48 2

BREF h- X PE - R R (R BE) DA R AR
WP B ARSI HES £ ARF (BT R 1998)  Ft 0 A B RARHOTR Y o B
Pt p R TR AR SRR YR TR BA AR SRR
BB 2R 24 B FRRMAG LR T AV R F FDE T 2

PR ERARR -

PE Y RI(1998) KRR (2002) Ak E LR H - B2
B w2 (AR 241 PF) TR SIDRT » MIZ 8 R 1 TR s 24 )
PEeniz i 6 F BREELANL (T PElcAR & o gt vb o 3R E P A G 0 o B
WY R F R R S R AT R AL TRER Y 2
1L e R BARRE o ARG - X g

ﬁWEWH%Mﬁ@ﬁ%W#éﬂWﬁ*ﬁ&%ﬁm%#m@k
PR EER R (KE2Y D FFREEIAARS 20 - 20
E*“&ﬁﬁﬁﬂg3mﬁm%$gﬁﬁﬁ’%mw¢w$4«%Hnmm
FORMEAT A AR T ZF R T T ONARMTIRA SR A  (FR2R
%égﬁ*ﬁﬁw%ﬁﬂo“+’%WF%»M%&%mﬁuﬁﬁ’—é%
ALEIEE RGP e E 0 9 185km ¥ - S RII R LS
km s ig 0 FI > F 2k ﬁv(ﬁﬁﬁ):}ﬁ’fﬂmp’%?}ﬁﬁ(ﬁ23l)

SHA S ADNARAZ T o M E U BB 2B R TR
AR LEE AT RE AR 2006 F FRIEEFLAL L ARFY
FEEE A S B AT E S R R 18 B0 p 2007 E 10 AcR 4piE iT
¥ 2007 # 7 7 HE 4 B RAE > 002 B2009 # 8 7210 P RES A AR
P& E<d 52 RIpAAF REHE 100m b Bl4ck 4 B jis < (B 2-3.1)e

o Ferd i Woods etal. (1999) #75F 20 = ;N 282k » S Fld? & B o

15



ENN-E O Sty

l -
=
Y
=
=)
it
o+

BRAEHAPORS FAFHER FAL S 2mo e AT EEDFF
RA (oS F o~ f AT BB TR ) i fesk o SRR ko B SR
BT EREAR > - RN BLE T RRE D) o < NE D RARLS
ot 2 L ATF RA XA R F AL L B Fy H2 B kbR

?f}:i/’a\’}frﬁ'lu LRTF AR - B PR 'F.wj‘ Bojg B anedx? > o

ERR - N U R L
(- ) FehgRik

B 2006 % 107 22009 & 10 * > 2 LIRS FL BRI RHE 582
FeRi il o BB S 0 s B B ATERR ~ AR 2B Rk
MEARPBER ZHF o2 E He B F v FEHT A1 0.7 mm 3 E e
& }\ﬁ/ﬁ@,w v LR R }lf &Fﬁ%ﬁ,fﬁ’fﬂ;l’\ 23?”?‘?“4]

(=) FREAH

BpBEP I HF L RS R IR E j]{»at CEACEE RS2
Hi ¥ i*u B2 SE A 47 H O IRAE B (frequency of occurrence, FO) 22 4p 4+ & &
(2 Ap 88 F - relative volume, RV) » 3+ & = ;¢ %4 Hwang et al. (2002) - !
FAERFH 258 5 FOI(%)=(ni/N)*100> 2 ¢ N Z 8B # ni 5775184
Fr i e o Bé«t@i@ B2 2% RVI(%)=SVIN» 2 ¢ N % g#tddic YVi
;iaﬁgﬁﬁﬁﬁé%@w%*gwwmmgoﬁﬁﬁﬁﬁﬁaﬁaﬁm
FEP A EARANE EXINGRESIF LA ISR 2 R
CF PR - RERNEIRAPHE B BPFT 4~ )1 % #( correction factor,
Litvitis 2005 ) & 2 #7 3 7% & P M 7 3 (2009) 02 4% & B & I 4 28 #1ip) 17 2 4
oo it el il @ % PR %k #ik(prey mass presented, PMP ; # &
SR ER/BAVPAREATY FiL)RE R4 ip £ & £ - Corrected
relative volume (CRV):*+ & = ;4 5 RV* CFpymp (%) = RVi*CFpyp/ (X RV*CFppp)
*100-H ¢ RVi 21 8% ﬁ”#ﬂ?’f@“’ﬁ‘ﬁ‘ﬂ Mo 2 X PMP & ek B 5
2571 JI{‘% 92~ & %327 S EE 203 V??)"%‘h){ﬂ 11.4(F 3z & 2009) o 54
PUREFASTE (FRBLESFTZAFHRESST) PRz IRy
Eﬁﬁ%ﬁﬁﬁi%“°
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$- % Pyt E AT

FI& BB A0 T koo

S mA R R

PALB B ATHERE - AT AR 2 B BT ARRTRT 1-5m
EoRMP RS L HEE > BB LS 1 2 E =k % (Global
Positioning system > GPS ; %] : GPSmap 60CSx ) T_i o I %5 -2 ghix
EEAR S  FTERREEEPY - Fr R RIF Ek- PE2EHRAB
BE oA E M ISml g g o p g e 7 10mlFEE o U AR LG o
Penga 0 RIB i B3R > BRAMA Y 1ml hd 0 2t 3 a-2002
TR R o B 0 Stk F 0 R G 413 ml PR o 20 p R
FRL e HMHEY Iml @ o 2t g 32030-80C Lk T2 # o

S0 gy AR

(- ) 4 DNA 55

i3 4% & P 2 35 (Hung et al. 2004) 507 % i& (7 £ 1 DNA 5B~ o 4 % 2
AP SBERP TR SFAR P T A B FIB A K
PREFTLY - o g et » 1.8ml 07 8 CTAB buffer » 2 ml s ¢ »
Sadso 2 (8P~ 1.5mlt G2 ¥ - de g o 4 0.5ml & 7 (chlorOfrom) » 2
B3 S EAFM I Bt i 13mle IV - Bre g o
‘v 0.6ml £ 5 Ao % -20C 10 ~ 4504 150 rpm 3 % 30 » 48> 20°C ™ 13,000
rmp o 5 a4 e F]3 R 0 4o Iml 709 0 20°C T 13,000 rmp FEs 4 4
4 o BLBA T IEH o 1 55°C 4 £ 30 4 48 > QIAGEN DNeasy® Tissue kit 4 it
DNA - £ 17 AE buffer (QIAGEN) /4 {3 » I 333 -20CH: B ¢ -
(=) R g v gy 7 3 teiciis DNA 7 &

AF 7 1% Shih & X (2009)7 444 5 #F 2 o v iE 20 10 Ehkhrh A F X
( microsatellite loci) 5!+ (UTI ~UT3 ~UT4 ~ UT23 ~ UT25 ~ UT29 ~ UT31 ~
UT35~UT36~UT38) &7 %k o it TR EF B F BRMHA 5 10pL >
¢ 7 Fk 6.85uL > 31+ (Forward #% > 1 uM) 0.5 pL» ¥ % 4= B (FAM,HEX
2 TAMRA) 0.18 uL » 351 % (Reversed #% > 10 uM ) 0.12 uL » ANTP(2.5 mM)
0.4puL > 10 % 7 PCR ¥ f#77% 1uL > MgCl, 0.4 uL > Taq & & fix 0.05 pL » & 2
lﬁ;ﬁﬁ’»:‘:mDNAﬁfﬂ?ﬁO.S uL o

il B P4 4] &k(Thermal cycler)i& 7 40 =t ehF & el 4 5 &> HIRIF
%2 3@ heT ATon
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ENN-E O Sty
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=
Y
=
=)
it
o+

(1)94°C 30 4y » & g7 DNA % {+4= # (denaturing) -

Q) Ta(ZLLER;FFIF 3 FF R B BR AT %A S F 6462+
56°C=#F R ) 304 0 4B R ¥ B 513 % & (annealing) o

(3) 72°C 204y » p* PER L fwit (74f ¥ F 2 F Ji(extension) o

(4)72° T ads o RE BH 2OTREEF RS o

(=) A7 A eipl 2

R LR F BPAP 30634 5 1 ET400 17 5 o 8 » ¥
1 Megabase 500 p # T_A % % Genetic profiler Version 1.5 #it #8 :& 7 2 F]7|
(genotyping ) |3 -

50 @4 & = A F):f R (allelic dropout) 3 it & i+ A F|(false allele)id =
T ‘Jz&r? A% BB g 1L E4F 7 = PCR e VR 0 B 2 i A T
F(Taberletetal. 1996) - & 2 L F A TEAF " o R g F o

h b ow koo &R TR 2] ET AL F1A) ik Jp 40T (Hung et al. 2004) :

L& B g {7 > Bairs ATIRE S - SRE RS

L5 G fed % - 20 PCR 2 65> iaw 2 b enfl BB % g 2 156
Uiy S “'{‘é‘%‘&\ 1]:% °

ILt% - % PCR ¥ et & » SiA 45 5 BAFAET A LB 25
(heterozygous ) # &_F 3] & 3+ (homozygous ) B A& F %57 7 i 47
PR PSS RS REATABECAF R EIRT AT - B
FEAFIER MRS RL TS LA %#{#EFEW’@/’W‘E&‘VFQ
=t e PCR 2 S# 0 3L F R o

IV. i 5(2{’1*" 7 PCR & > M HRAFA > PIH 25 F- &5 o
Silad S = N A‘—*ﬂ'.iﬁ.r— B2 BAFA  F % St PCR /LA
F13] e

V.5 H*5Ee = PCR#E > BF AmRAFLe Brult o b 272 871
FAA o

VI. El'-pu.)i 7'L%mf/fm£kr]fi i Pm’}’%ﬂ\’xi)\fééé‘&%/}’}ﬁ'o

(z) FHA47
#-% * GENECAP ix %2 (Wilberg and Dreher 2004) 2 3 3+ & B %8 8% &
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v

(probability of identity: Pup)) > Papysi & & 5 T %P 3 7 | B RE:e A 518 A 7
AR B Bk B oS | B g o2t 0.01 (Miller et al. 2002) -
BRERAEFEYA BB ms SRt o H- AT L2 Pop) 3
B 2 7\ 4o (Waits et al. 2001) :
n n-1
_ 4 2 2
3543 S

i=l i=l j=1

>

Hechp grp > ABEAFIREFE 1] BRFATHES -

g 2 B B s A s I Iap S o - * CERVUS 2.0
(Marshall et al. 1998)3* & & i AL %] & crpLip| £ 5 & (Observed heterozygosity,
Ho)# = 3% £ & & (Expected heterozygosity, Hg) ~ Ho # #& * % i ¥ p i @
REL YTy o - KA RFDOHEE A A DIEE T RE DT BRE
B o ¥ ¢big * Genepop Version 4.0 # 88 4~ 4758 A F) A et B A F) L F 2 &
¥4 T 7 (Hardy-Weinberg equilibrium, HWE) > # * % % /2P| % 2 (Fisher’s
exacttest) k3 F & Magrs B T Hro ¥ b3+ Y Fis @4 2 FSTAT #1048 (7 4
# T2 95% 1 #f % ¥ (confidence interval)(Goudet 1995) » Fis B e, & * k=
BEHLE BRHWE - ¥ Fio0 o 27 %H7 i3 TRIRAMA > £
2 Fis<0 B Rl4 7 7 a0 § B fecniing 4 o Fig - 5 % % 4o (Wright
1978) :

Ho

FIS=1

E
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44

B

s
i

-—
—

F-& AL0FFHF TR
AFTHER T A 2007 & 11 A2 A 2B TR E D 5§ kBRI
oI Ppw ik ey RFHET > Ak RETEER S
167438°C » "3 1167 2 9V B > ¥ 2002 2C2F»a it &
Prent 3o o] 3t 15.1°C (B 3-1.10 "dd— Do % 2 BB P 328 7 & 23.8C >
Moyt M IEER G 44C (e )0 P IR B < xAp iz (B 3-1.1) -
200 Tpmdn R R G 77.3%3 92.3% £ T HEadp R A S 85.6:3.4%( ik — )

FFEERE 2007 # 11 % 3E294mm - 2008 £R[ 5 F 6 fr 7

$ 428 100 mm (4 %] 3 122 mm fo 146 mm) ; %2009 # -6 % 1 9 ¥ eh % 4%
KRG BB ARG A HR AT e 1,% k% 4105mm > 5+
A F étﬁw BRI S RFAREELRE B L 87 h3225mm 9 P ih
267mm e 6 ¥ 2 174mme B @ 8 ek g E KR 3 100 mm (R 3-1.1
- ) e ﬁﬁﬁi penkfk sk R KF 0 12 2009/8/7 912285 mm i hF o H
B kR F & A 5 2009/7/17 ¢9214.5 mm ~ 2007/11/26 7 191 mm ~ 2009/10/5
e 158.5 mm 4 % 2009/9/26 e 114.5mm> H & cnHE p ¥ & £ %> 90 mm °
Hphpti-k 24238 150 mm F F AF] 5 S PEh 2 FFTD o AN
2007/11/26-27 1+ B ¥k 55 #5(MITAG) ~ 2009/7/16-17 this & de b % 4 %
(MOLAVE ) ~ 2009/8/5-10 7% A Bk % 3 5 (MORAKOT).Z 2 2009/10/3-6
e B Eeh 5IE(PARMA) (FR &R 1% 25 %k )
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B 3-1.1+2007 & 11 5 % 2009 & 9 5 + A ¥ % er(1) ¥ 38 fo(Q% k£ -

(1)? 238
25

20T

15 — 20074
—— 20028

- == 20092

10 FS

Cof ) B

1 2 3 4 5 ¢ 7 8 2 1011 12
A fF

(2)% k2

400

1 2 3 4 5 6 7 8 9 1011 12
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1
Sl
‘;H-
3=

FoH FRIBEFEFRZE ESRET

S F RS PR

FF R AR 2007 £ 5 7 g B 3 2008 # 50 0 53] - BEE X
Vo erdE st 0T A 45 #2007 #£ 6 % 5 2008 # 5% H 12 B Y fF- et
B o

2007 & 6% ~7 7 42008 £ 57 Rt ARG oA LFEFL 0 W
1-3753F% > 2 5 A A S A P A AZDERE > T L BEEE AR
r ,’L*ﬁf%‘*f‘-”x#?%ﬁﬁ: RTE R E 5202007 £ 81 3 90 ik
mApg B E (1-163F) > p 10 7 2 5 fsx £ endiR (252397 ) 387 i 4 3
127 (609%F) & 5 » H= 11 7 $r20084¥ 172w 496%;1&?491 35 (8
3-2.1)

30 YB3 2007 E 12 7 § 3323 5 o ol S i E AR 3
Z A 11 (2713%F) - L4 5B RHER 102 (1063F) 4 B4+ £ I
7R B3 T 2008 &£ 17 (3043 )EEE - EFFRIBEETE BB
AR S 3 20 p ST M A W S 3Efe 33 45 (W 3-2.1)-
mfr%z”fm#ﬂﬁmﬁ”zﬂ w B E Y LR (¥ =12913,df=8,P<
0.01; ¢ =1851.4,df = 11,P <0.01) » &7 F k|45 F 7 @ {fods o i) »

TIREES PEFLR

A rc 2 R S F T p 2007 £ 10 P B4 £ IRF 146
-

,—K’—,’-d:

ERE k5 2007 # 10 7 T 2008 & 1 ¥ hiE % R (24743%7) 2
ﬁiwa:m921%’,~v‘;‘aﬁ”f%ﬁzﬂxéiﬁmﬁ’f%ﬂziWS%’ ERE S

(968 3F) Mtk 2 & 45 % 5h92.7% « 29 % B2 A7 R enF BIHE S 7 4
B AR A10 0 3 J‘&ﬁl’ﬂ’T»'112’5;§m5’mﬁv#f'51095& 9 TR
AR FRRED > FP BB IIRE 1 253 > MRS EEE G

7% i&/p%ﬁ”ﬂt AiE 2 @:(619%)

=~ PARE

2006 # 3 2009 & % £:10  hF RS R EFHEH  J1 2E4P
WA F IR 2 Graves' S I e H 2 % B 0 & P eng SR AL
2006 & v 2007 £ 3201 B Wi F T ERS BT R F (G l) 3G 6
A w5 38% (n=518)~31% (n=529) 2008 & fr 2009 & R £ 11 F — & %

23



FLRRAF AL EEL B2 RTFY

% (Fp#2) 3 5B 0~ N5 34% (n=523)40% (n=346) (§ 3-2.2) -
ERERELAEDTANHATY R RBEINERPTEE (%0) v
WIEF ST HERS R TR FIO2008 £h i TR AR 4 (d3) fo
AR RE (dpdicd) P35 2008 & b f (F13-2.2) 0 Bfom 2008 & chaig &
AR H W 3 E G

Graves’ 1% it /& % 45 T #5912 2008 # . F > 220 (SD=1.15) > # # &=
52007 # (1.69+1.15)~2009 # (1.57£0.94) 42006 & (1.53+1.08) ( ®
3-23): ® 2008 £k %+ # s = & (Paired-t test, t =-12.684~-8.325, P <
0.001):2007 # = & % ~ »* 2006 & fr 2009 # (t=-2.54,3.06, df = 514, 345, P
<0.05)> #2006 & £2 2009 & & B & &g ¥ £ B (t=-0.044, df=336,P=0.97)-

B13-21-2007& 57 3 2008& 571 » % A3 % 45 BT [ E 1 fch 2
FRIEZ LR e 35T -

700
B Damaged acorn
600 -
O Intact acorn
500
_ﬂg 400 r
S
E
“ 300
200
100 r
O | E | | ! — — —
May- Jun Jul Aug Sep Oct Nov Dec Jan- Feb Mar Apr May
07 08'

Time
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1
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=
3=

B 3-2.2~2006-2009 # PARLE B A X A ¥ & ‘3‘ Bl¥eE % an % £ (Graves’
modified scales: 0=i2 § BB %% » 1= wIEF ST FR L E » 2=F - & >
AR LA EREE)

45
40
35
30
25
20
15
10

B b (%)

Garves' modified scale

B 3-2.3 ~ 12 Graves’' & dp#icfc K + & 3 % 2006 #-2009 # § ki chiz % &
(meanzSD) -

35 r
3 |
25
Bl \
g 1.5 7 § %
o 1 \ %
0 N i
2006 2007 2008 2009
Year
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ESNER I AN el o B ER S el 1 )

T 30 P EF R E TR AR ER Y R F L P (Paired-ttest, P
<0.001)°2008 # . % » % 56.1 3f/4% (SD=46.9)> & A& % 2007 & (35.8+40.1
3f/4% )~ 2009 £ (29.1434.4 3§/ ) §v 2006 & (15.9+19.9 3f/#% ) (B 3-2.4) -
prEFEEE R 2 ABE > 27 Graves’ 2 & #ﬁﬁzi [CRC R

B 3-2.4 ~ 2006 #-2009 & % & ¥ % ';?‘ Ble% &5 > 02 30 fl‘}%“'&f‘? iy Rzl
52 #%E (meanzSD) -

120 -
100 - I
s 80 - i
on
T
=
- 60
i
=40 -
s N
20 - \ S—
. N :
2006 2007 2008 2009

Year

2006 #-2009 # 2fEPARZEEEFERROGE L EFLHFLD
#n B (Pearson correlation, r = 0.831 ~ 0.913 ~ 0.912 ~ 0.872, P <0.001) » & 7~
SERS S Lot S ERRKIE/ES S E SR RY EeS - S IE S8 K
Pl % F oY 5 0 0h > 2006 & Graves’ 3 I ip#ich B im0 HF BV HFRCE
TE G oELR TRARALTRAL A YEDTIH30 43 R
#c (£SD) A %) 5 5.10+5.48 37/4% ~ 18.6+8.5 #f/4% ~41.6£19.1 i/ ~ 65.4+16.4
3p/4% 5 2007-2009 & B A %] 5 5-5.7 $f/#x ~ 35.4-38.5 ¥/ ~ 86.9-97.1 /4% ~
118.5-124.2 #f/#% (® 3-2.5) -

HeAen Graves s o dp e E ¥ L0 30 F53- e R BT L £ ¥ 5 B F 2
- (ANOVA, df =4, F = 385.3, 1210.1, 1036.3, 620.2, P <0.001 ) » &+ # I e
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¥

I
Sl
T:TH-
3=

il (14) PR FHFRIFRRDESE - R F - Graves’ 3 I 4 #ic¥7
BT 530 f3 dek R oL A F A0 2 R ERG LR %7 Gravesd
Bl hdEF P BESFRABT LR (df=3,F=0818,P=0.485) #
B E TR R R P24 (5o RIAESARE) ERE
¥ LR (df=3,F=46.0,138.4,242.9,P <0.001 ; B 3-2.5) & # 2006 & =
Graves'dp #c 2-4> &~ B ¥ e e § B d B s MOov L B 3 et iics & o
Flet 0 30 fyt it or B R BB 2006 EV AL 6 FIR AR 2 FlE A ik
4 o

B 3-2.5 ~ 2006 #-2009 # - 30 #j3-#c% Graves’ L fp#2 2P RE T E
FHRIEER A E RS Pl %k (Graves’ modified scales: 0=i2 7 BRE I %
FoleRe AUV HFRCE 25 - F=FE S A EREF )

140 r 02006
120 + N 2007
~ 00 ¢ 2008
Iy 2009
§ 80 |-
60
-0
wk
40
20
0

Graves' modified scales
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l s
=
W
=
=}
it
o+

R A

A 2006 %97 KE 2009 # 1% 7H=ZBFhESESE &1 5 sndfd
FRAL 184 2 195 B2 E > R A0 TR BRI i B B S
BE BT 2008 AEEAR TR T - 0 A R FEF B AT i E (T
3244 35 )> ¥ 5 2007 & ~2006 & chi7 = i o H ¥ 2007 & Tk F A 2006 £ o
FEE RS Bk 26 352 2497 (] 3-2.6) © 2008 # § RlHe % £ £
SRR TS 3o F B2 SELER LR L

b 23 e

?%le‘” (OSSmi”)“ﬂxﬁ:mﬁm%ﬁ%“?@# BR BT E

B L33 36%F/m’ = &L 61 3/m’e K eric B ik B

HE G Edaddn 2 RAEFE IR Gha PP EM Z Eik= L 133F -
I5%E ~293%F > B R A~ B 5 18 %F ~ 20 3f ~ 40 3f -

AATRADT T RIS R FT I S R g B R R 0 ¢ R
PERAapgaE FHRE  REST EE 0 LR WS —‘ﬁa?&% IR RO
10 7 fU* & f&p A2 (7 Graves’dp#ic® 30 fy3-#k) BRIt % £
dp B cdp B 428 R 0 2006-2008 £ cer g vt iy §OILAE ¥ 4P M (Pearson
coorelation, r= 0.399-587, P<0.01, n=169-195 ; %4 3-2.1)° %;'—r B 4e 5 F =
BA2dp (107 ) ezt %4 A3 > FBEEE (1027 ) &l
BB NS R e e G R %?;’K"Eii\‘g%c om ¥ ﬁf‘u‘%ﬁn‘%%é
B+ BT B L B R ARG S 0 BB 30 it d R Eeandp B TRk
(r=0.399-0.484)> & & § < 3+ 2 Graves’4p #cehip B T2 dc (r=0.455-0.587) -
Bor P ARE 2 30 #5387 3V & Graves’ :}Hﬁﬁ:i RFEPRRETREEE S

TioE R L R R ST R AW S F Ry
e 127 BF o B A 102 fek & 10 520 B (R 3- 6)° PR
EERF A E g9 0 1107 & 12 (S-12%F/Ka ) 3% - H P 2 H6 0 i

3 -

o ¥ = !

%

> LT 2006 # 2 ¢ v B o EH 120 EF o1l P 2 L E
Bt 5 107 ~1 % ~20 ofhz EX2 0 iz ez G % X 5T
FoR BAF IR EE TS 01023 B R ST T EmikE -
FHEE S ETHE AR AR % 22006 3 2008 £ & & T f %
Feg kg /»\“v‘la‘* BrRALZ 1I~11N153F B 5 F A E 5 st
AE P PGP 0T B2 B4 RRIFPOT R BRI E R 2 b B G
47% ~44% ~35% > Pt BISE T R R B R A AR o B E LT T 15
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Reorfe b et %8B 112 o127 g » adu -3 4
ZH107 2 10 5205 M (R 3-26) FRIBESZIHF > T B
s B R et B3 2006 £ 2 2007 &S % EEE(1 0 fo2 1 )i H
bochABE 0 B R L 38%-83%2 B ot 11 P 2 v 2B E iR T
5FFAD2008 £ 0 H 20 EHIL L 22%-43%2 F (B 3-26)-

% 3-2.1~2006 & % 200833—%'11# FRF oV REAE S R R ER
B Pl ST S B 3P AR 3% Find Pearson g M ik
B (B ¥ 149 <0.01)-

SRR PN X2 BT TS IS T N

Graves’ 1% i a‘ﬁ #x 2006 0.429 0.399 0.466
2007 0.560 0.420 0.526
2008 0.455 0.401 0.484

30 #y3+ 2006 0.430 0.467 0.512
2007 0.587 0.461 0.563
2008 0.465 0.455 0.522

TREE IS T G
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W 3-2.6 2006 # -2009 # > * 3a& B3 Ko (0.85*0.85m) %’;-}?- BligR s %

o FRRE R 2R
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EHE

oG FREE T DT R
%2007 & 10 7 T 2008 £ 2 7 B > 3L E R AR ';(A% A i
Omm)? % T R > U E FR I FRRFERT N0 2 YR
)

BE LR (Y =143.53,df=4,P <0.01; " =35.72, df=4,P<0.0l), 210
38 (1.03F/m”:37%) * izpFm vEE 2 2008 & 2 7 (0.04 %5/m” ; 4% ; %
3-22)c BB 10 P B AP HE - FHA S 1031 > L T0%F K
1031186%;1/& TR RAFTEESTEFR 2 1011 ¢ AFmRT
T2 GARIT 0 A B 5 37% 0 3496 B = A 2 Z chRHILT BRI
PR ENEF o1 2008 & 4 7 Ao MR AN E G RH G T RAFRRED
]&]f?%-ﬁ o

R r’v’ﬂ;%?”f%ﬁmfué%‘w FALEGOFRRER S S G
Bk R AT A hab TR O RAS At R R R
GRERE G RAATERZIRGET > BAFTVRI S IN A F P E
G BRI el o110 3127 BRI G R RF 0 5 6976
$E/M° 0 10 7 fofp & 1P P TRER R - X (9 253%/mP)0 320 R
ﬁ%",éf BP0 H02%F/ m? (£ 3-22) Fj&%ﬁjﬁ;ﬁxf gt b kg 0 JE
1% D20 &R0 31 6 iR 2 83%-95% 3 4 5% BT B 4t
MAFIE RFREETEORIRS YA A HEESE2 3% (117
o127 )o

% 3-22-2007 & 10 % 3 2008 # 2 7 &% A FRIEAT FHIRESIDE

W o % H(N=45)fr i Kafd(n=194) & 7 e B F w' |42 8 % R chil g > 12
BLIARERLZFADG o

Al I B At * FEF OFG T

T Tmb ik IR F2 THRFHRIREF ?ﬁ»ﬁ%"f‘ﬁf A

Offim’)  F A b Gffimd)  F A b (E#/m’) F A6

2007 Oct 1.0 37% 3.5 39% 2.5 71%
Nov 0.7 34% 6.6 62% 6.9 90%
2008 Dec 0.4 26% 7.3 64% 7.6 95%
Jan 0.1 12% 2.7 36% 3.0 95%
Feb 0.04 4% 0.1 6% 0.2 83%

*pom RS Flms A+ 2 0.85%0.85m e
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ITLRFEF SR i EES i«afﬁ-’s‘pz‘

I8 A REFOETRZ S
-~ TARRRFN A

2007 # 2 % 3 2009 & 17 EF %% 2007 £ 40 KD HREEFHIFA
B ARA AL B X SN RS AR SERE L S
AR R(n=1,081)~ L X (n=734) 22 (n=128) 2T & (n=103)-
cHTLE (n=76)c FHRPFEKE B EER S (n=1,924) 47 R
B 90.7%(n=2,122)~H % 5+ % (n=94>44%)~ F ¥ (n=77>3.6%) ~
B (n=27>13%) (% 3-3.1)-

Ltz PR AHEEAEP S kAR (n=1,0050522%) L& (n=
6657 34.6% )~ 2.4 (n=101>52%)~% 7 (n=9147%)~H L% (n=62 >
32%)° B # kA (n=34442%) foi % (n=26>33.8%) 5% 2 >
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B 2009 F 1 1423 59 Ko A AM FREER 14 S BAR YN B
AR ApSF D F R (TR BcS 19,693 /) BF o o' BEE A~ @Ep s
SFgdp AN E e anip B0 D dcR G FERS i P e B R
PR R AP E AT 14 AT pER g S 0 B3 621 B3 AR R B
B o &0 pdeAptlerdp Il o dodr 2 Ol B 5 13.73-4424 % % » T B 2 enfr
Ol &5 31.53 (4 3-33)¢

b AR NBAMR KRGO AN A B SOl ERF 5 SAP
(Insectivora) fr & f(Muridae)#: 4~ (Ol £=13.56) # = % W & p # 4 (Ol
m=21.75)» # ¢ £ 2.0 % (Muntiacus reevesi - Ol & =4.67) &% » H =t 3
-k A (Cervus unicolor - Ol i£=3.86)~ %7 75 (Susscrofa-> Ol E£=1.37) %
o497 .1, % (Naemorhedus swinhoei » OI & =0.81) (B 3-3.19) & & P # 4~
G BBEOLES 31 8 ¢ 7 B F OIS 274 3 ¢ F vife( Martes
flavigula- OI & =1.07) &% - # = % i (Melogale moschata - O & =1.07) ~
% Ji -~ (Paguma larvat - OI i£=0.30)~ &% &2 (Mustela sibirica- OI i£=0.25)
{r & {55 (Herpestes urva > Ol £=0.05) (% 3-3.3)c BEAA N AP E
G107 4pHERIZ L > Ol @B 5 127 (4 3-33) & nfsiems p #2556 4 %
o b ET RS ME s .

B 2000 & 1 7423 107 17 p o3t 4 AR B4R d 2 LE RO FHE &5
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C-4300)frp (75 F 2 i » A fcip FoApts 11 o > APREF T 0 F chifa iep
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Pogp B s S BEZ IR A P ol B mokdp P AP R pED] 14 7
R e fLd e 0 B3R 1679 G/ G v B BAE o & 0 p B Ap s rdp Blef
fofe 2 Ol i@ 5 14.74-165.95 % & o L i3 * 48 Ol & 5 37.83 (% 3-34) -
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3332009 & 1% 357 »BRAY N FABLEL LR
#c(Occurrence Index, Ol)

N Bl AR RESRAAY IR RN RI

99

oy e 2 3 4 5 17357
— e #c Ol 4p5 8 OliE A5 #k OlE #4p5#c OlE 4p5# OlE Ap¥#H Olin
<AlEpE P ST 25 5.03 0 0 0 0 0 0 0 0 25 1.27
FED o R 16 3.22 9 1.98 3 1.58 28 422 4 2.44 59 3.00
¥ NI 32 6.43 15 3.30 8 423 33 497 4 2.44 92 4.67
gL 6 1.21 15 3.30 2 1.06 2 0.30 0 0 27 1.37
kA 35 7.04 9 1.98 5 2.64 16 241 11 6.71 76 3.86
ol LN 4 0.80 4 0.88 1 0.53 6 0.90 1 0.61 16 0.81
. 77 1548 43 9.45 16 8.45 57 8.9 16 9.76 211  10.71
[ Alap p RIE 3 0.60 10 220 2 1.06 6 0.90 0 0 21 1.07
3 anm 1 0.20 3 0.66 1 0.53 0 0 0 0 5 0.25
CJR: 0 0 2 0.44 0 0 3 0.45 1 0.61 6 0.30
3 IR 8 1.61 5 1.10 1 0.53 4 0.60 4 2.44 21 1.07
& & 0 0 0 0 0 0 2 0.30 0 0 1 0.05
o2t 12 2.41 20 4.40 4 2.11 15 226 5 3.05 54 2.74
B pa AR 2 0.40 0 0 0 0 0 0 0 0 2 0.10
itds Rl R 0 0 3 0.66 0 0 0 0 0 0 3 0.15
;;%E TR gg 1770 78 17.14 3 1.58 97  14.61 1 0.61 267 13.56
o)t 90 18.10 81 17.80 3 1.58 97  14.61 1 061 272 1381
% L E 4 220 4424 153 3363 26  13.73 197 29.68 26 1586 621  31.53
s TPk 4972.93 4549.43 1893.10 6637.82 1639.73 19693.02 -
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£334-2009# 1% 3107 ¢ f »d-p R IVNELEILARSFA A H FRAAT G F 252 KRN
3.3 #(Occurrence Index, Ol) -

LT E

, 1 27 37 4 " 51
R JP# Ol @ fpv#k Ol "% OlE fr#k OlE A %k Ol&
R SALR § 18 0 0 0 0 0 0 1 02
§E D AR 29 682 25 650 22 594 35 736 44 953
B 7 i 3 847 27 702 16 432 34 715 28 606
AP 4 094 14 364 2 054 7 147 21 455
KA 86 2024 94 2445 105 2834 72 1514 85 1841
AL § 188 14 364 8 216 9 18 17 368
I 134 3153 149 3875 131 3536 122 2565 151 3270
TR i o 0o 1 02 1 027 0 0 1 02
i g 2 047 0 0 0 0 0 0 1 02
i 9 212 0 0 0 0 3 06 1 02
4 g o 0 0 0 1 027 1 021 3 065
I 25 1 026 2 054 4 08 6 130
ERT Ao o o 0o 0o 0 0 0 0 0 0
if 5 8 4 RN o o 0o 0o 0 0 0 0 0 0
SHPfREEF 11 259 0 0 0 0 0 0 0 0
5l ) o o 0o 0 0 0 0 0 0 0
I 0o 0 0o 0o 0 0 0 0 0 0
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tisa e 424933 3844.77 3704.78 4757.07 4617.93
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g 67 70 g ! E 10 ¥ 173 10°
B 1 Olie Ap7#c Ol @ 4p 58k Olim Ap7 % Ol 4n %% Ol 4p7#c Oli®
<Alap P SHRLfE 3 0% o0 o0 1 03 0 0 0 0 13 029
L LR 10 18 43 4325 7 258 71 771 30 611 316 712
W i P ATE 48 892 75 7543 22 811 69 749 52 1058 407 9.7
5 R 2037 2 200 1 037 10 109 9 18 72 162
43! 18 334 23 2313 8 295 66 717 64 1303 621  13.99
L 9 167 6 603 1 037 15 163 13 265 100 225
P 77 1430 106 10661 32 1179 160 1738 138 28.09 1200 27.04
TSR P RE o o o0 0 0 0 6 065 3 061 12 027
0 g 11 204 12 1207 0 0 6 065 3 061 35 079
3 i 5093 4 402 0 0 4 043 7 142 33 074
& g 1 019 0 0 0 0 3 03 0 000 9 020
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of 5 8 £ B o 0 0 0 0 0 1ol 0 0 1 002
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(%if? wigy © 0 0 o o o o o 1 o020 1 %
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%ﬂ'f‘ FEEFTR415 2000 F 3 2008 £ 4 S HL R ETER
RPFNTARRD Y > AFTF R = ﬁéipﬁl T ERAjFE DR > A5
5 lkm p 973 iR Ay 5 50 2% 3 AR NRaER > 2
lkm p enji AP dics (M EESm P s RPER S - L iR E ). = &
2T ¥m ] km N e et R MRS S 1 61.244.7 (n=9)~ 10.5£9.54 (n = 11) ~
8.7+15.9 (n=10) ; jisaprch I AT R ¢ 70.3426.7% (n=9) ~ 26.2+14.8% (n =
11) ~ 16.1£17.8% (n = 10) (] 3-4.1) = % = &5 48 12 2008 & B § » 37 % +
*H 3 & (P % =0.008, Wilcoxon sign rank test) » 2007 & & % 3% 2006 & >
e = —‘ﬁ AZHFALE (P=0203;0314) & km - #ehj R d = - "$ 2008
£ ek kb2 b > 2007 # 5 8.947.0 (n=11)* ** 2006 £ 15.4+7.9 (n =
10)> w2 AFLE (P=0241) (B 3-4.1) e 7 4r= fidp 4120 2 ji i b
AR F BN - RenE B 5 2008 £ P AR 33 2007 £ fr 2006 £ o

=~ jE S R

2007 # 1 % 1 2009 # 10 * HF > < 2 g ®F G F RS DY R ETT
BBEYNT2% (M=29) £ RS KA S5TT VS derp R bz S 2 A
Fed o o BT 402 RS 0 B IG AR L Rt E 138 1 S 0 1k 24% (n=
577) o X3 3| je £ en? (A% 5 2007 # 597 2008 #2~3~7~8 7
{=2009 & 10 * o

AR RS e st Bl b 0 T8RS e D K
BB EA2009# 17 5 75%(n=20)> H= 3 2008 # 11 * 67% (n=21) ~
2008 # 12 7 62% (n=21); {5 % b & @A IR A 2008 & 11 7 5 3.48
% 2008 & 12 7 % 3.05~2009 & 1 7 % 2.50 (@1 3-42)° & 4 5§ @ =
B3 M A 2008 £ Py kR EF R T ARE TR $19m20094¥ 2-4
' m’ﬁ #M%’ B G s L At b (43-57%) 0 (e TR - pn L B
BT 0 3% % (0.38-0.90 4k ) o BT g # B end = 3% 8 A R & 2006 £ F
W] ,...g—a:ﬁ (2007& 17 % 53% 1244 )-2007 £ %% % (2007 & 12 *
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A 2006 & 10 7 2 2009 & 11 # * 3 LR OB R RIF & “r40 & cn 5 8
Zicidd > APE ST 465 PR A B FRIREEFE 463 B A
(2006 & 3 2009 & itk & Heik =t 5 67 ~ 88306~ 1) 2L W45 % F 5
2008 & 2 B A o PP FaEEIP R 154 (£ 34.1) H ¥ 89%:n
PR ZF -y e

(=) #dp 742 MR A (FO)

EHZ BT RS ETH AP 2T RS F L (98.9%)
R A s b4 (63%)f S84 (3.7%) % (1.9%) TF (1.5%)
2008 & it Bl % F o NRAR PR E FEERRS (P 50% > @
344)c AR EFHOFRESEF > TRATY S Y ARERET K
(98.5-993%) (4 3-42)c § % afenfd £ 458 4 > ¢ W44 % 5/‘?‘5"’
Feo $ 32006 E F RIS E FHER > H 4454 TG F R

(Z) P 2 HF2HEEPERV)ERE 82 ¥ £ & 2 (CRV)

FHZEDNFRIBRESEFITH  ARZTIPHEL LTS HER
(983%) &R & 33»‘% (0.8%)~ & i (0.6% )~ 5+H 4 (02%) B (<
0.1%); I * f& 1 T,’iﬁgt%iﬁ B kBT 0 PR AF (95.9%) BB 0 =
a8 (2.8%) '3]{?% (1%)~ s 584 (03%) =& (<0.1% B 3-44)-
AT R F e s BR RS R R R E N 240 % (4
50%): 1% fe i iR ® (P R AT T E A 5 68.8% 0 A A 31.2% -

EFEROT RS ST > TREZMFLLMEY 555 0 2006 £ 1 2008 #

SpHE &S 97%-98.9% 0 d K Bl E 2R 5 87.2%-97.5% (%
3-42)-
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% 3-4.1~2006 & 10 * %

2009 & 11 * > 3;\11@3]

~FAFF Feho PR R

BAY Bdk2 SHMEY -

2006 & 2007 & 2008 & 2008 & 2009 #
LRl gt ToREE FRIEE AT RE FRIEE FRER
(n—67) (n=88) % (n=2) (n=307) (n=1)"

¥ 1 1 1 5 1°
7% 66 87 305

Rk Cyclobalanopsis glauca 62 87 305

o AR Juglans cathayensis 4
# % 1 2 7 1

o Viburnum luzonicum 1 7

o B 5 Malus formosana 1 1 1

cEE R Cinnamomum osmophloeum 1

LR T Prunus campanulata 1
hof) 5 6 18 1

ik A Formicidae 1 3

1 %7 (W "& 37 P ) Apocrita 3¢ 1

B2 p Coleoptera 1 4 15 1

Ho BB 1 1 1
A o 2 2 13

NS Muntiacus reevesi 2 3

et S LT Naemorhedus swinhoei 6

S il Cervus unicolor 2 4

“2009 & F RHEF AR ALIUTFEARED N TR FFZEI0Z 11 A A HF o

PFiin s £ {4 (Ranunculaceae)
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B AP -,?-ﬁ’v']#ﬁ‘.s%-‘ieé(lo PoppE LY n=463)$-'??h7*- BlgEEE2 -9
1on=2) A SFEHALEEZQNBMR - DAHER S R (OR
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% 3-42~2006# 10 7 2 2009 & 11 7 » T LR RAFIANFF S 2 2B H A9 > 2 SFgEuFREF00 7 -
RELI)ZAFRIBEXZQ2 797 )HIRIFR FO(%) ~ FHEZ L RV(%) > M2 REBFRFER I
(CRV=RVxCFpmp, %) » ® i ik (CFpvp) %% B £(2009)2 Bl & L ' B L RAIE -

2006 2007 2008 2009
TEES 3 ke m=67) F R E@=88)  AFREEM=2)  FRIEEO=307)  FEIHEE@=1)"
FO RV CRV FO RV CRV FO RV CRV FO RV CRV FO RV CRV
T 15 o 0 11 11 32 50 50 688 16 0 0.1
% 985 97 872 989 989 968 997 987 975
% 10 0 50 50 312 23 09 12 100 80 529
] 75 3 124 68 0 0 59 02 1 100 20 47.1
FREF 3 03 04 23 0 0 4202 03

009 & FRHEF PR AL VNP ERAH L EmEE 102 11 PR AHE -
b,-é]; f_g,_-‘,]\%’; 0120 %‘\7:['
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I & cAR2ZREA
F

- AR
#2008 £ 2 ¥ "J 12 7 > At % o Refe B 155 B iR % A8 7 DNA
FEeo 41 102 A SR s A F R T B (£ 3-5.1)0

nﬁszéﬂ&,:,,ﬁﬁx 5w =t PCR# g >3E M2 30 7 B2 8 aik P& ek
ABA D E 84 B HASTDNAFBXHF L 54%; FHE T8 BAFE R
= 74 :’ic;f;\ 389% °

T8 et A o d SR TR 2 4'mgc#;}«"zm R DRI

; %AW”’&”Gﬂéﬂ 6 F&FI (£3-51): 47 a2 F 1
@Aﬂﬂiiwm’@%ﬂwﬂ %éﬂi°&ﬁ9ﬁéﬂﬂmﬂmm
2.670x107° (% 3-5. 2), )33 eid B 43 Pap) A& 3 & 0.0 1 (Miller et al.
2002) 0 i * 0 B ORHEE o AL AP ST T h 10 el TR
TR AR %Y 0 B3GR EEGN S o

%351 2 LERAOFIAAH H2008# 27 A2 g REERE AT

) i 2 3 4 5 6 7 8 9 10 11 12 ot
A n ) A A A A A n n ] =SB

FER R o o0 O 1 o0 0 0O 0 0 17 137 155

A 7134 o 0 0 O 0O 0 0 0 0 4 66 69

SN AR HRZE B ER

1945 69 B & F1A ¢ (% 3-52)> % = Fl#c P (number of allele) 5 4-13

Tl% (Z35 7.9+2.56) » T iapp| R 7 & (Ho) = 0.808 (0.583-0.925) » & 3512
R B R (He) 5 0.728 (0.531-0.844) » #icdp bgom T 3opp| R 5 AR ~ »0 T 191m 5
E—?’r}i ER IBELPE‘-?E Py A AR TR -

‘fl]’li’ ‘;M' J\‘H: ,PJ‘%},Z—I B P _ﬂiér‘]}j ;ﬁ#ﬁ’p/\ W_Igf’ J-%%F,,r § 5 ]B;é
Fld (UT3 ~UT4~UT25~UT29 22 UT35) 5k F £ & mhdpes B T (P<
0.01) A&k TRE & T %E RS ET§ - §1* Genepop Version 4.0
P E N FsiE > 5T 10 Baghms: RAFAE )3 0(P<0.05) -
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FLRFAF B2 EELEE FTFY

% 352~ 269 B 2 AR A BAA T2 kiw:t DNAAFIHL R R > U2
AFEBEH A (KECAFEE CHoORPIEFTR HERZHEF
B Pvalug S HmER%ZFE T RBELETHEF Poo: BHEYSF N
SEISEE K

Locus k Ho Hg P-value Fis* Pup) N
UT1 5 0677 0531 0.1323  -02775  0.200 62
UT3 9 0794 0751  0.0054%* -0.0568  0.065 63
UT4 7 0.896 0742 0.000%%* -02084  0.092 67
UT23 9 0925 0844 03802 -0.0973  0.005 40
UT25 70776 0727 0.000%%* -0.0685  (.108 67
UT29 7 0870 0763  0.0064** -0.1401  0.090 69
UT31 13 0860 0844 00814 -0.0194 (o011 50
UT35 § 0868 0792 0.0002%%% -0.097 .07 68
UT36 4 0583 0561 03919 -0.0411 0057 48
UT38 10 0831 0729  0.1372  -0.1404 093 65
Mean 7.9 0.808 0.728 - -0.115 - -
overall 2 670x107"3

FSTAT #k 2 ¥ 2@ (Goudet 1995) » 3= % # 4_F i34 § T #r(Hardy-Weinberg
equilibrium) » Fig>0 77 *% % 7 & A e b 0 F 2 BlE o
**(P<0.01), ***(P<0.001)
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Fr ¥ it

Fo8 FRBEIFEGR
-~ =X /’a\—i 1 4o ufﬂfr's]t, %

BApesamd B RgHEE > A L5 TBTTRT > MR R
BRSO Ay EMAL SHFHL - £ F](Johnson etal. 2002) - F BIHE T2 o
L - %Mﬁi%#ﬂufﬁﬁm%w ) ’—‘:'i’l’b?’/;aﬁf%ﬁ
(600-1,700 m) » % fE# % 2004) » 2 % = & B B 72 Bl T (400-1200 m - %
A 2000) B E K A RAPR o < A B FRHEEF 0 {010 ¥ TS
BREFR4EE 1LY IRELY S 5F S RDFE o

WA SRR gk 2 X1 FIRE JF S I Sl A
FiE o~ B R B R iR R A (Greenberg and Parresol 2002 » Koenig
and Knops 2002 - Lusk et al. 2007) = 2% A 57 3 5 4303 & ik B Fl & FAL 2 B
FER? > A2HERPGOERFRFLEFE LS TRE S REFRE
HpendF G T op o LHIE B R IR R 8 o

#2007 & 3 2000 & %% -k B o AW kf (B 4-11) 0 &0 2% kB fops
FA® gz &9 i § pAEL w2007 # fr 2009 & % -k £ #6it 2008 &
FAN3IAR TR CEBEFH o BRAEFLEHFHBETAES
BERP B PRR G LEBTOTRITEA L RF > L %R TR
FAAFEEH S AREF T A AT HE P03 110 > 3 0 3k
EEMEZ FRIETEIRNEF AL -

‘3\

s

A HRP W EA2008 EF 2 EREOF RFAfeRTHESF T
AL CRa— R IR L A iim E IR HEY L BE(R A 17TC )
18C) AR AR E2wg 05 B(x 4~ 10R > li'»95}§i)’zw A 2008 & =
BT ing BAR o AR hEE R EP S X A R 2 26 B(% 4 701mm;
4. 1,808 mm) ﬁﬁ«@%&mwﬁﬁ%&oﬂ PEE D B end i i
i”@%m’%9&m%345#&mgﬁéw%ﬁ%m§$,a \ 6-7
TR AR IRENE S > RGO E S > 5-10 1 PG A
&ﬁ?%%M&ﬂ°ﬁ%*&ﬁ&mmgﬁﬁ$Eﬂ1322’&@Wﬁ;@
SR S 45 S ERE TG - B 2000M b AHERILIE > be b 4 AR TG
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TLFRAF AR EEFELLEE BV AY

S RE T RAS AL LB G ARBEF G
A F G R 2 23 AT R IO TG U B R
?iﬁ**iﬁ%@@°*r%ﬁkﬁm<&»&L;ﬂﬁﬁﬁ%_%a@r

1 =

B 32 R FENCTNE LR TR

%ﬁ##v?

= FWH';&-‘%

k’\f&

W R

FLERB AR np GREFRFRES T 0D 107 2 g
ROBFRMIOIREFHLR2Y I BHEREF CHEXE 124011l 2 (F £
%iZW%’@ﬁﬁi$%ﬁﬁ%%EEU1lﬂikﬁ1 A R E
RHERBFTHER > 3P mEF o EF T E R L
% i\%%bt’«f"ufﬁlf—-fg%—ﬂ’l 'a‘—‘ﬁ ggﬁﬁ;%yﬁgq«g\%i 48 5% %
M RN IE ) NE Nk g MER L RO TE o d A
FRAAT R R DT oo s a2 R R R 100 B RIB T <2
B Aol e 1% ch > T f g

iMﬁ%?ié’ﬂ”ﬂﬂznmp 24
O FHEFLL A 20 R HARFREL L LY TR A
10" 2m& 17 5 Fhigs%a Q%ﬁ’#{%?ﬁ%%&%Jﬁ#mM%

o

FHEF DT NIRRT REHEFTTLELEFE > A R ORBEE 7 B A
e #7758 355 b2 £ & M (Houle 1998)° { #77 ;% & 3548+ = (seed
rain) ~ # u & (seedling bank) - f& 4t & (sapling bank) ~ 3 34 + R (soil seed
bank) ~ pi iE(sprouts > Garwood 1989) - 1 f&+ & ~ I EHF R 5 1L & { ATk
TefEHE S L A SR & AF 1 18 8 & ket K2 4 (Depuy and Chazdon
1998 » Tekle and Bekele 2000 » +k~ #F% 2004) - + b|#f&+ 7 & (kR 7 5 >
B A 20 B A (recalcitrant seed storage) > 7 @iz & o A g ok FoAR K
%ﬁ@ﬂ%#ﬂl%@ PR E AU YT KB Fr e rERBY
FRIFT 529 R FRAFITAF A A sa 254 > & FEF R
3R AHEY oA EE RS RS LA (TR TE 2004) -
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ALRFAF AR EEL B2 BT

AT R R EAE 2009) 0 4B R RS B R F RIHEE Y |
MiiEd R SHBEM B 50 47 %k F
gooomE sy fﬁ;g_:s v B 537 10% 8% 4% i (8] = g 2000) o B2 2R iz
CHENREAF T AF T o A EIPEER T o B A RFERE S

ﬁ%ﬁw##ﬁﬁﬁﬁi#%f’zﬁf%ﬁ%’zﬁ“ﬁﬁ’%ﬂﬁ{m
B EGE A 'Lg%iﬁEZH@ﬂQMﬁ' A4 AR
I %%mgh*ﬁ%ﬁ’#*ﬁ% R S s S
ot B H IR 2 R KL RAD I 0 ok HARRR AR T 4 S

(acorn predatlon)m@ PAF A FREALBEHE ZE L A DRI
(Chambers and MacMahon 1994 > Sun et al. 2004) -

Y& L6 4 5 @ (acorn predation) E_FL ke { 7enE & Fl R 2 -
(Chambers and MacMahon 1994 > Sun et al. 2004) o 3 k| = #+& % » 2 g ot
iz (Du et al. 2008) » A % & & 3~ i§ & cref & (browsing or grazing) » “f 1R R
SRzt s EF G R K YY fofas R EH Y > Hivr H 3
Foaw A gk AU R $ i A7 5¥(Baraza et al. 2004 - Cierjack and
Hensen 2004 - Pulido and Di"az 2005) © &4 fed 517 » 27 7 (Sus scrofa) ¢ # >
HT A Q. ilex) ) - L % 57 (Gomez and Hodara 2008) o =« 4 3 % < 3| ¥
4%#pﬁ m’%lr?3ﬁ74’§J*ﬂ®#%%a‘%ma\%?
SE AR Th g g i I P Pt Aent kItga T 0 R
dfF AR BT Renda EFEHE{ITORAT A E X Rl
RHBEZDEAE AL HHRARBEF 2 Lomaitr s 5 £ s g

EFHEF ATt b RARBRRZ R HELIH: %y &% &
T F RSB EFREFT - LG Be Rl R ERRE N B
N8R EFHR TR EF T AR o

3
=
-

"ﬁﬁ*ﬂaﬁﬁﬁpﬁﬁFmvhﬂ BX PP g2
L5 4 B s b o # W”FEF"* s il o Bilde o p oA
,,,,,,, Fengit oom NI R A RE R 0 FlE RIS
#m B ey FEHOEEEESE S 3k (Izumiyama and Shiraishi
2004) o 4vt AP BRI - CEREJLE Y e L R A
SR e DI R . X 3R 5 (Koike et al. 2009) -

N
~

beic :
roah ' R
- _\g;, e
= g

e

o> ok 3wl

Joh
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AR S FRAFE L0 FRIEETRAEE S Y B R
Bk I X I T 02008 & 10 P 2 E 2P W A Y n
RAF SRR BT S E 40-80% AT FRIHEE T LW T &
B TR LB oot & o d R RBERSFR  H g kRS
F' 1 £ 5 B # 4% "§(Nucifraga caryocatactes) ~ > 7§ (Garrulus glandarius)f-
~4(Treron sieboldii) % » 12 2 if FL it > & FE P8~ WE ~ 2B HE -8

FHRBSFEIH G BT RESF R 4B AREFERY > ok
PoooEE L] A RS FEES S RS “*“'m&}tfrv#ﬂﬁ’»'ﬁﬁmfiﬂﬁ,
A1l 3 120 B w‘;u%“,éftév’v%?ﬁ'xlfﬁiaﬁ?%?/m » 18R RE
(%) 3%E/m%) > @ 3] 2 TSR ERIL R A2 13f/m?(#% 3-2.2) - “'F‘q'*‘ﬁﬁ
yaiﬁﬁﬁﬁam%%i’%‘ﬁi+ﬁﬂ*mﬁaf%7*’**z*
EF M R REOEEFEIL PR - VRS TREG OB R g o
FA0 P ZHEE2Y AR EIE G R P E G ARE T0%R B8 o
HERIDET > AT R R EAEOE S R SRS Y e S .

&@?W‘ Py a6 bk B 2 G i [‘]/};ﬁvﬂ_ﬁl .
P BLDEE R TG Omm A G R T mme 1 F A K G
0 JEm B BT %Ea%}tﬁ% "f m%fﬁ@qﬂrw B o fe 2
AR AR R T e LB A 10 0 F A Z”ﬁ&;&m%ﬂﬁmgﬁﬁp
b s SUEE § Skt S R BRI L et
FhcoR11 P 288 37 5 '}?']*3'”#3‘? AR RIS RBAE S P o

A3t B i 9 {0k (optimal foraging theory) » &4~ 41 % & 4 € K2 >
& pe ¥ (time-miming) ¢ 3 *c #&2~ iy £ (energy-maximizing) » i & 7 &% 1 _:721
FOvEEFH2G 2 LEFOIRBERAF RIS XD B o A
Fragmeyp 97 Qg FhEER > AT R NRIFER > R
A % i foib 405 % B gt BB J'&iﬂfr"‘*mig%c’ T 2008 & 1% § 42
B % & A EF T * E(R] 3-21) 5 b m BB RS DikcE e
Wi o p 10 7 (2.5 3E/m? Jl%)@igi 12 * (7.6 3F/m? > 95%) > 1 * % 2
DAL R (R 3-22)  MEFF R ER OE S FREIR A1 {012
T ARpL PR ek G %*Mﬁt%ﬂf Wbe B i 90%-95% 0 BT < IR R A%
TP AR 4 9 (¢ fr“'v\?ﬁti&k (S588) ° B vt BITE R AR G
FrmE 17 (95%) Rt R REBE D iR G kR AR L HERET

=

o
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LR RAF S BRGEFEL R RT Y

aiﬁlrmafh~io$ﬁ&ﬁﬁ#ﬁ;TMRWWWﬂﬂmﬁﬂﬁhwﬁf
AP E R AR PP 227 > BEMBYFROMNTFAFAZTEEAR &
EB S A A R R A R M o L T IR SR DT R
HERCE ARTEHPFRRAABH A A h BT, 30127 810 4
B AR R o

1

pLeb s B g enfis 55 1 & 47 (phenols, 4o ¥ B L) 2 4 44 (alkaloid)sh g £
i § BEW A #513% 9 5 P @ £ 8 (laconelli and Simmen 2002) o

A R mg%,ﬁ—iﬁﬁﬁ%?$%$ﬁmﬁ¢zmm’&%
E$ “(tannin) 7 32 037% > & <012 7 h01% - E @z EX %7
kN ‘tﬁ;ﬁ ﬂ‘(fﬂ? 2 2007) e p A > I 2 v & * = (Prunus jamasakura)
%g BELEFARBEE PRTEEIRAR FAHI D B i
% Tz%é‘ﬁﬁm s %amﬁaﬁV# RS R SR B e
A1 7. (Koike et al. 2009) * &&%m%ﬁ%a«»i WA % 5 0

ﬁ@mﬁloemaam&ﬁ é%ﬁMr&m%—ﬁﬁ-hﬁm%ﬁﬁ&
ByH-BH2p o HBPIEBFSELFREE T RRBT LY -2
BT RS E R FRIEE S L SRS 100 ¢ 2
(B RE AL L pFL 5 RS e % BT 40 3K R (Hwang 2003) -

Lo SRR W B S F R T oA R 0 R T R
mé»g{g}‘; EAE R L & (U FARS A DT o

o R AR R

Bebzr sy ¢ #F 1#Fcna €7 & #cnaE g (Koenigetal.,
1994; Greenberg and Parresol 2002; Koenig and Knops, 2002) o %7 3 14 P 4R
TRIEAEEFHBES AL " HRe 2T RIELEL AT 4
REZERAPNNEFRSAER - FLABIRGEITEALLF R
i% ' 4 2006 # 3 2009 # ¢ > 12 2008 £ F Kt R ¥ A A0 H = 5 2007
#2009 # > 2006 £ A ERIB AL cBEAR - BPARFPZIAEESFF PRI

RONEFEEFERT > Ra AP FROBPAMZZATEDENR/Y + &
TR o Graves B Rl TR B F I BB wERF- AL FH
T LA RN L E A R (s AT K ) ek R
BT R EARRE > 2 g Rt IR TS R B A R BT O RR B et
RE2 P @ PR D A G iR S o Y - B
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CAR AP HEFRLFEERE VPR ARV AR T B4
# Ol uaf“mg—;f-m BEFYHFAAFREESE 0 A T30 L B
AABIOR A2 ER D2 BEE FRIL BERFLANELERE ﬁ]!mp”»],:
%”ﬁéﬁﬁqw;ﬁ%wkmtﬁuw%iﬁf%Kk%“mwé%$ﬁu’
FOFIPL A by KB o FRIERF L AR T REA &,ﬁp‘gm
§¢y+ g ]%L ‘B ;kfrﬁ%ﬁa(fg » fo#b M) AHEFEE R AR R T
TF FRELEPE S LRI A A R PR &ié'ri%
Joip $HEcE hg s o

cETL ARy ab KR EESFESS R Ao R
Fo5ERELHERF 9% B S Ye P  HaBak i E g
MEb e AL A At FRINT R :% Ao B BAPE R F { AL
Eha L)ﬁz(Hwang etal. 2002) - £+ 2T SR it kT 0 127
Lﬁﬁﬁ*ﬁﬁiﬁ@%%’*w%ﬁﬂﬂWOﬁAa¢ﬁjwﬁggM
(relative volume) 1 76%4r 95%(Hwang et al. 2002) - 477 3 & 7 % 3+ = & 1
PRAFER098% R F b ah o Ptz B hREETS
TR R DI BAER Y fkuﬁ 90%(92 5-99.7%) » 1A ¥+ & & 24 JRAZiE
90%(91-99%) > fe W]} % 5% 3t 2 ji i@ 3 St 3t & F’&mf}za“lﬁifiiiuw
wmﬁmgaeﬂﬂ Befop dAenf v 2L a B gL FAp e R RS
AFE F 0 HEF £ % 5% 48 5 4 (Schaller et al. 1989 Reid et al. 1991+ Huygens
and Hayashi 2001 » Hashimoto 2002 » Hashimoto et al. 2003) - } 4= ?ij 24 0
g s 2 .:mzﬁaﬂﬂ(ﬂ* F)ARGHF TR AL FRAESAE TG b
BEEFF 5 5 Oy BIEEL QR NRfodTRRE

EEDSFMBELE R SR AT 155)
AR EA S NI RL4-6% 0 AR 2 AP E £ 20.2-06% > = f;ﬁ_;h}lgt? Y
%+1998-2000# #f A 933 % % % (Hwang et al. 2002) o d >t L Hp crp= 7 0L 5 &
FREAFRIES R BT &3 BF N AR AT LA
SRR AR o AR T E RS DAL s P d A D
% E]]J-/w\&\p o A ﬁh"‘ikiﬁv WEFRZ ke RnK @ 2
A B S E R S ot T E el R 0 T RIS
F DR ol S T

MEEF LS G W g Fl it F 7 e oo MiE T R FRB
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76



I R

(Hewitt and Robbins 1996) « AF 7 e % F R » ) (L TR B hE F ok B >
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*f’%ﬁjﬁﬁﬁ‘m PR R EG et A s SRR TR

LB R R R ‘f':l*' SRR AT A D AL T RS o Ht
Vﬁzbﬁﬁéﬁ«f"m’f | AR T 1L °q*uﬁﬂ\$&; HFREESEEA T AL EE

B ot o 54 58 (FO=3.6%; RV=0.2%):& >+ o #p mgji..%%(FO—9.6%;
RV=6.7% ; Hwang etal. 2002) - p* £ 8 ¥ F &2 § L e~ (L X 2 280 0 X)
e R R L" B oo Pl EFE- W TR

AFET3AEY F o b Pl o AL B P N F RIS E A E
BEEREARD S AN A DT RSN B A REP 55 TR
WER ERZEFLIEDNEFERANIFfoREOL T2 -5 8 S8
AMERFT FRECFR N SPL AN FRIES A SE Fha i
Mo rT‘Jﬁ';'z—}_*m P A E PN T LR RSB R E NG R R
FAREEEE RN ES L HLE o TP 3 AAR RN SRR fiehd
yjt s AP ERE R AR RER S At 8 R LB

BB EFTEE > PREEZI Y B e 2B ERIRR 0 AHN dofl* 2
JrEER AR L UEFRER M E IS AEAREABALS FAofl S
:ﬁaﬁ;t’ K%* T A 47 B R4 f8 L % (Robbins et al. 2004) > »2 8 = & & IR

b RS FpF 02008 £ 4 0 FARMD A riesin L e > 2
T2t iﬁ%ﬁu 3L B s 2I0E LTSRS 0 TRFER
¥ i

LRI BB A T A, > 2 BRI < o S P 40 A
57 H LR F SRR Fpt > L8 LR FRPAEZETRIEE 4
51 ivd Bk irenR Fl - 0 2452007 £ 57 2008 & 4-6 7 chil
SLp B RAPES > 102 2009 £ 5-6 7 cndiciz 3] p B RAP IS ATIp T 0 ik 4P
AT AR A LRIEN 090 1100 FHIMG F E R CH e 4T
Rz e LaAPe NARRE 3 ﬂ’f?—*”’fﬁ‘k‘? ’ 5'75 o AR S A
oS AR o B B P AR ETEE o
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d - AR Al b e ey R Lha s ¢ ﬂ}%%%?i}ﬁﬁﬂ? #ix
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A eip g A 4 PR g B M en% it (Mauritzen et al. 2001 > Edwards et al.
2009) © Glde > EM R GNHF ¢ FHRF 02 A > A B E L R FiEH DR
¥FoBBIRED G EH Y ik % (Garshelis and Pelton 1981 > Vaughan
2002) o B AL HE T F €I B A %(2,100~2,300m) > 37 A

FoR € TR MAHE %(1,000~1,500m) 0 AR foF S A RaF
3 (Izumiyama and Shiraishi 2004) -

ST AFRER IR, A Lg% F A b 2008 £ 50 T iR
Hm¢mm&®Wﬁ%ﬂ<9miﬁﬁﬁW&~ 3% F 2 b o 2 pch
FERRRY T2 HR/B BT AL RO € rﬂﬁ‘*’fa’ﬂ*’”’ M 4t £
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(Hwang 2003 > Hwang and Garshelis 2007) » iz k' ¢ HR < A3 305
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Ol i+ ##7 Sk M F RIS £ 2 52008 & o sn 41 5+ o
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NBAER AP HE Ry 1212008 £ S BB o T i PAp T E F R T RIS
mﬁ@%“’ﬁp%ﬁ%?éimﬁﬁﬁﬁé%wﬁ’”ﬁﬁéﬁﬁ%kk
AT Bl % - 3% (Hwang 2003) o

pofs PRAR 8 T3 e ) R 4 (O index)"f“’ YLIE G RO Gy

ok ol TR BT LN R A R R(ERSE 2004) 0 F)p o F b
WERERAEHETE R ERF A BEIPE c AT p B4R
W 2 AT P BRERG > BRI A REE R E P FEL A

EEEFRFHARFBEDOEA, cF I g TWRRRARS P
o e 4579 B HE(Schaller etal. 1989 » Reid etal. 1991) » p 4 (Yamazaki et al.
2008) - 12 2 5 A (Hwang and Garshelis 2007) - — #7737 7= 48 L > § #7 4

ALARETERFESFDLIFL 2 a0t J ERFRE S DE S
;v A& 4 2% (Amstrup and Beecham 1976 - Garshelis and Pelton 1980 > Hwang and
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Mék— ~2007 & 11 % 1p 3 2009 # 9% 30Pp * A3 % hbidk2 939F (C)~ 53 P
398 (°C)~ &4 p 398 (°C)~

ToBR (%) fo " hRfE-RE (mm)-

2007 & 2008
N 11 12 1 2 3 4 5 6 7 8 9 10 11 12
T 3238 (C) 152 129 123 110 136 173 188 207 209 209 200 189 149 10.8
5% P 3R (C) 196 158 157 160 205 21.8 231 229 223 222 220 206 196 141
B % p 3938 (°C) 95 58 50 56 82 118 148 169 191 189 186 175 82 6.0
T 39:% B (%) 900 860 888 923 856 853 855 817 831 832 895 884 887 847
%4 5 -k £ (mm) 2940 05 645 61.0 315 205 630 1220 1460 395 305 160 715 35.0

2009 £

RN 1 2 3 4 5 6 7 8 9
T 328 (C) 94 151 146 150 18.0 207 21.4 218 207
5% PR (C) 135 193 199 191 211 231 227 238 225
B i1 p 3238 (C) 44 95 93 104 152 187 191 197 177
-+ =i (%) 843 801 849 905 773 833 833 851 86.1
% 4% ' -k £ (mm) 35 05 735 535 405 1740 4105 3225 267.0
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He= ~ 2006 #£-2009 E 5 A A F % F R FFT FF KoL (0.85%0.85m) fofk § K]
& B2 R e
i

ER RS =I5 "
P R L - i (5 24 %) o (%)
=2 =2 A P — — , P
AP I ) & e 5 & e BN 5 B

g Tiaw  SD w g IimiE SD K TiaEg SD 2 #rc Tiaw SD
2006 2006/9/30 2006/10/24 24 177 270 15 - 324 18 - 594 34 - 545 ; ;
2006 11 2006/10/24 2006/11/21 28 187 1006 54 63 633 34 78 1639 88 128 386 284 311
2006 12 2006/11/212006/12/12 21 194 897 46 68 731 38 114 1628 84 153 449 370 344
2006 2006/12/12 2007/1/18 37 195 181 09 17 412 21 34 593 30 40 695 610 40.8
2006 2007/1/18 2007/2/26 39 195 41 02 05 62 03 08 103 05 10 602 274 431
2006 2006/9/30 2007/2/26 149 2395 127 2160 115 4555 241 47.4
2007 2007/10/2 2007/11/5 34 194 496 26 57 363 19 67 859 44 108 422 148 298
2007 2007/11/5 2007/12/6 31 192 911 47 76 651 34 80 1562 81 141 417 226 311
2007 2007/12/6 2008/1/1 26 192 1018 53 95 631 33 92 1649 86 168 383 320 36.0
2007 2008/1/1 2008/1/29 28 192 372 19 7.6 492 26 142 864 45 215 569 501 43.8
2007 2008/1/29 2008/2/28 30 194 13 01 03 66 03 08 79 04 08 83 396 484
2007 2007/10/2 2008/2/28 149 2810  14.6 2202 114 5012 26.1 43.9
2008 10 2008/10/122008/11/10 29 187 873 47 7.9 247 13 42 1120 60 106 220 194 306
2008 11 2008/11/102008/12/10 30 184 1477 80 171 1101 60 21.0 2578 140 363 427 245 320
2008 2008/12/10  2000/1/8 29 186 2253 121 137 1252 6.7 153 3505 188 242 357 243 260
2009 2000//8  2009/2/3 26 194 746 39 79 264 14 40 1010 52 93 261 129 231
2008 -] 3+ 2008/10/12 2009/2/3 114 5349  28.7 2864 154 8213 441 34.9
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B0 Bk iR R A IR £>0.50m 2 50k T % R
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4= ~2006 & 10 # 1 2009 £ 1 7 » < &3 %47 AP
BELe 2 Mgz D ndiEk (Ol &)
2006 2007

0% 11* 12° 1*» 2% 31 5% g1 7@ g7

<AGE P SRR 0 098 275 0 0 0 025 0 0 0
FEH R 883 391 550 162 189 284 28 625 341 295
8 B2 NFES 6.62 7.82 1253 945 636 457 858 829 627 853
kR 883 366 428 729 378 410 273 285 275 350

LA L X 000 415 153 1.08 103 142 099 150 121 1.20

SAPER 662 1173 1375 378 1.03 126 087 421 143 197
)t 2207 27.36 32.09 2160 1221 11.36 13.18 16.85 11.66 15.20

A& ¢ P i 0 024 0 081 052 047 050 0 011 033
X an 0 073 153 0 103 063 050 109 0 022

B 0 049 122 108 120 221 149 258 198 0.77

v g 0 049 0 0 1.03 047 050 150 0.11 055

Rt 0 0 0 027 0 0 025 014 0 o011

)3t 0 195 275 216 378 379 323 530 220 197

RS B AR 0 024 031 027 0 0 075 027 033 0

E v B 0 0 0 0 0 0 0 0 0 0

Erp R 0 0 0 027 0 0 0 0 0 0

5 oG RER 0 0 0 0 0 0 0 0 0 0

)t 0 024 031 054 0 0 075 027 033 0

A REEE e P 9.93 21.01 2017 2457 6.02 394 634 1549 836 9.29
# A 0 0 0 0 0 0 012 0 0 o1
o s 3t 3201 5154 58.08 4887 22.01 19.09 2386 37.92 2255 26.57
54 bRl d 0 0 0 0 0 0 0 0 0 om
FEg 0 098 092 108 172 174 162 177 165 131

SIF 0 0 0 0 0 0 0 0 0 0

4 0 0 0 0 0 0 037 014 0 0

ELE N 0 0 0 0 0 0 0 0 0 0

| 0 024 031 027 08 0 0 0 0 0

bR 1 0 0 0 0 0 0 0 0 0 0

Kb g 0 024 0 0 017 032 050 027 011 022

318 0 0 092 081 103 032 0 0 0 0

3t 0 147 214 216 378 237 249 217 176 164
w3t 40.84 56.92 6572 5265 27.68 2429 2921 46.35 27.72 3117
i PRk 906.0 4093.6 3271.6 3703.4 5816.8 6339.6 8045.5 7357.4 9090.3 9144.7
4 redn g 2 10 10 9 9 9 15 18 20 19
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ae= () ~2006# 10 * 3 2009 £ 1 9 » 4 A ¥ FoF
T AR SR R (Ol B)o

2007 2008
91 10 11* 1217 17 2" 31 41 51 6"
SAlapp SR 0 0 036 111 0.10 0 0 024 140 0.25
P ES-) v E R % 727 356 408 4.79 2.37 136 466 494 399 3.93
1 B 4 NN S 10.07 730 10.79 545 6.40 592 527 765 885 9.70
43 291 327 312 501 6.50 310 649 729 550 270
sAm.LE 145 056 012 0.89 1.34 078 243 176 205 246
gl 112 075 096 4.23 3.10 1.07 081 047 086 0.74
o3t 1555 11.88 1498 1558 17.35 1086 1500 17.18 17.26 15.60
ARG R PR RER 056 056 048 045 0.62 0.10 051 035 0 0
+ &p; 045 0.09 084 0.33 0.31 116 030 024 065 049
2R 034 094 084 0 0.52 087 132 024 032 111
v f o 056 047 012 0.56 0.93 039 172 094 076 0.86
ER e 0.22 0 0 0 0.10 0.39 0 024 032 0
3t 213 206 228 134 2.48 291 385 200 205 246
ERE R AR 0 009 0.24 0 0 0 0 0 129 0.86
L& 0 0 0 0.11 0 0 0 0 0.43 0
i R B 0 0 012 o011 0 0 0 0 0 0
0 om BB 0 0 0 0 0 0 0 0 0 0
o3t 0 0.09 036 0.22 0 0 0 0 1.73  0.86
A RgE s B p 794 1067 11.39 3.56 2.79 310 233 224 410 418
His A 0 0 0 0 0 019 0.10 0 0 0
AL 2562 2470 2937 2182 2271 1707 2129 2165 2654 2334
53 e 7 0.11 0 0 0 0.62 0 0 0 0.76 0
TEHRg 213 065 072 4.01 1.55 204 233 376 259 061
138 0 0.09 0.12 0 0.10 0 0.30 0 0 0
8 0 0 0 0 0 0 0 0 0 0
Sk A 0.11 0 0 0 0 0 0 0 0 0
78 0 0 0.12 0 0 0.10 0 0 0 0
0 FE% g 0 0 0 0 0 0.19 0 0 0 0
& v 0.45 0.09 0 0 0 0 010 024 o011 0
B 0 0 0 0.45 0.31 029 051 129 0 0
o3t 280 084 096 4.45 2.58 262 324 529 345 061
B3t 35.69 29.10 34.40 3105 2767 21.05 29.20 3188 33.99 27.88
AL TR 8938.9 10687.2 8342.1 8984.5 9685.8 10310.9 9864.0 8499.6 9267.6 8140.8
PR 1 B 20 19 19 18 17 18 18 18 19 17
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ae= () ~2006# 10 * 3 2009 £ 1 9 » 4 A ¥ FoF
T AR SR R (Ol B)o

2008 2009 § wcpe
0 [
7% 8% 9% 107 11% 124 17 S
A epE P SR 0 0 012 086 449 599 533 144 072
&L SRS 498 874 58 666 501 259 293 844 423
BEA L X 10.18 1603 561 395 553 490 613 1524 7.64
kA 420 933 537 568 570 558 932 939  4.70
S#TLE 111 219 244 136 121 123 107 285 143
ST 089 131 085 074 155 177 133 384 1.92
] 16.37 28.85 14.28 11.72 1399 1348 17.84 3132 15.69
1Al ek B ¥R 011 029 024 025 069 177 186 83 042
i ap 011 0 012 0 0 014 027 81 041
i 5 089 087 122 037 017 027 027 179 090
6 f 033 058 012 012 017 027 0 112 056
& 2 022 0 024 025 O 0 0 23 0.12
|3 166 175 195 099 104 245 240 478 240
RSB AR R 0 029 0 062 225 08 0 62 031
e & 0 0 0 0 017 0 0 0.03
R R 0 0 0 012 0 0 0 0.02
FG B 011 0 0 0 0 0 0 1 001
|3 011 029 0 074 242 082 0 73 037
R RN 332 525 696 741 812 1471 1784 1528 7.66
A % 011 0 012 037 0 054 027 15 008
o FUET) 3 2157 36.14 2343 22.09 30.05 38.00 43.68 5370 26.91
(% FLpi 033 044 012 0 0 0 0 22 0.1
g 133 175 110 234 173 191 373 363 1.82
538 0 0 0 0 0 0 0 0.03
38 0 0 0 0 0 0 0 0.02
ek A 0 0 0 0 0 0 0 1 001
N 0 0 0 0 0 014 0 11 006
RS T 0 0 0 0 068 0 7 004
5 v 9 022 0 012 0O 0 0 0 25 013
g 0 0 0 0 052 0 0 43 022
] 188 219 134 234 225 272 373 482 242
ERS 28.43 47.07 30.63 31.10 37.31 4331 5033 6696 33.55
o iR iR 9038.8 6862.5 8195.5 8102.6 5789.9 7342.8 3755.0  199577.0
4 edn i B 17 17 15 18 17 18 13 420
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