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Abstract

Keywords: distribution, habitat selection, population density, population genetics,
traditional knowledge

The Formosan sambar deer (Formosan sambar deer, Rusa unicolor swinhoii) has
been endangered in Taiwan due to habitat destruction and hunting, but expanded
rapidly in recent years. In some areas, the deer became overabundant and caused
negative impact to forest. For the purpose of management and conservation, this
project aimed to monitor the distribution and population density of sambar, to study
its habitat selection, to survey the deer damage to forest, to collect aboriginal people’s
opinion and traditional knowledge regarding the deer, and to study the phylogenetic
relationship among deer populations. The study areas included Taroko, Yushan, and
Sheipa national parks and other mountainous areas in Taiwan.

We set 31 camera traps which totally work 93,790 h at Batongguan, Yushan
National Park, and 29 camera traps which totally work 69,291 h at Mt. Xue, Sheipa
National Park. The occurrence index (number of effective records per 1,000 h) of
sambar was 16.7 and 3.0, respectively. These results combining with data from
previous years suggested the sambar was distributed extensively in these national
parks, although the population was relatively smaller in Sheipa National Park.
Moreover, Sheipa National Park had both lower number of species and relative
abundance of medium-large sized mammals.

We applied transect line survey to investigate the distribution boundary of
sambar deer populations. The range of deer populations in the east branch of Dalu
Forest Road, in the east ridge of Mt. Wuming, and in the Meilan Forest Road were
very close to major roads, although the population in West Xue Trail and Xuejian

Trail was limited in remote and high-elevational areas.
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By analyzing the correlation between sambar occurrence index and
environmental variables, we found that elevation and distance to road positively
correlated to deer occurrence index, while other micro-habitat environmental
variables had little correlation with deer occurrence index. However, we were not able
to develop a robust regression model based on the occurrence index. Other index or
mathematic model should be applied in the future.

Twenty-eight aboriginal people, most are local leaders or hunters, were
interviewed this year. Most respondents observed an increase of sambar population
size. However, the prices of deer velvet and meat are too low that few hunters are
willing to capture deer. Furthermore, the respondents worried about the decrease of
hunters and the hunting culture inheritance.

This project estimated the population density of the Formosan sambar deer and
evaluated the level of debarking at Bushin camping area, Lakuin river shelter and
Dafen area in Yushan National Park. Densities of Formosan sambar are 43.5 > 70.4 and
44.2 deer/km? in the three areas, respectively. Percentage of trees debarked are 8% >
47% and13.8%, respectively. Formosan sambar prefers Taiwan hemlock, Taiwan
white fir, Taiwan spruce, and Yushan Rhododendron for debarking at high elevations
where Bushin and Lakuin are located. At mid-elevations where Dafen is located,
Formosan sambar prefers Formosan viburnum, Tibet Lyonia and Alnus for debarking.

This project also monitored the debarking frequency over time of Taiwan red
cypress at Nanshi forestry road and found that the frequency peaks from March to
June every year, but the frequency was much higher in 2014 than in 2015. The
debarking frequency of Taiwan red cypress was not correlated with the activity
frequency and population density of the Formosan sambar, but was correlated with the
number of bucks renewing or growing antlers. The calcium contents in Taiwan red

cypress is the highest among the major forages for Formosan sambar (alpine silver
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grass and Yushan cane) and other trees. Therefore, this project interpret that male
Formosan sambar debarks Taiwan red cypress to supplement calcium for the growth
of antlers.

From 2012 to 2015, the incorporated research of Formosan sambar estimated the
population density of Formosan sambar and percentage of trees debarked or
antler-rubbed in seven areas. A total of 65 species in 22 families of trees were
debarked or antler-rubbed and Formosan sambar only preferred few of the tree species.
The frequency of trees debarked was not correlated with activity and population
density of Formosan sambar. Therefore, it should be the specific need for the bark in
certain populations instead of the density of population that makes Formosan sambar
debark.

In this research project, the Formosan sambar deer’s feces sample from Shei-Pa
National Park, Danda Major Wildlife Habitat, Yushan National Park and Da-Wu Shan
Nature Reserve region were collected. D-loop full sequence amplification and
sequencing from the collected also completed. This year, new sampling region
included Jiaren Mountain in Shei-Pa National Park, Jyunda river in Danda Major
Wildlife Habitat and Antongun Mountain in Nenggao Cross-ridge, only Jiaren
Mountain failed to observe sambar deer’s traces. After filtering based on geographical
distance, 1084 sambar deer’s feces samples to avoid the repeated sampling, we
analyzed 552 D-loop full sequences, and then 20 D-loop haplotypes were obtained
until now. Phylogenetic analyses showed that these haplotypes could be further
divided into the Taosai-Sheipa major clade and the Central Mountain major clade with
high supported by bootstrap value. Through the calibration of molecular clock, the
coalescence time of these two major clades happened in the late Pleostocene ice age.
Moreover, we found two genetic barriers, one located between Taroko and Shei-Pa

National Park, and the other located between southern Taroko National Park and
X1
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northern Danda, presented by AMOVA and genetic differentiation index (FST)
analysis. Therefore, we assumed that the canyon inside Taroko National Park acted as
a geographic barrier during the glacial period because of the interplay of topography
and climate, and also became refuge of few sambar deer causing genetic
differentiation eventually. In order to thoroughly understand the possibility of animal
refuge existing in the Taroko National Park during the glacial period, we attempted to
learn the down shifting of vegetation by study the palaeopalynology of past sediment
in Lianhua Pond. Totally 13 core pellets were drilled. Based on the dating data at 193
cm in depth, the core could be dated back to 14,450 years ago after calibration. This
data suggested that Lianhua Pond might be a small swamp in the last glacial period,
and further indicated whether the down shifting vegetation appearance in the Taroko
National Park suit sambar deer’s refuge.

Recommendation for immediate strategies:
1. Monitoring the long-term variation pattern of wildlife by setting camera traps in
longterm monitoring sites.

2. Transforming this study into materials for popularization of science.

Recommendation for long-term strategies:
1. Developing a cooperative mechanism for managing wildlife resource with

aboriginal people.
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BRPWRE T AR ERIEAB R 2 e BB TS T B EFR
G R B RBETFG O MEFSH R ER AP o RBFF o I LER
HORZ-IHRIE 2485 K fr R 0 i@ * Spherical densiometer ] 2 5 3.7+ B B
BROBIEFINL- T ARY TS 2 fxﬁi(%ﬁsﬁ) - BB E
AR R iR (REF) R B AR Ry
ARLAR EIEEHE > F &ﬂiﬂaii~€‘é‘%mﬂkié’#?ﬁﬂwaﬁﬁ(M%%am
Cote 2009) - M<10m~10-20m~>20m 4 @R & ~ ¢ ~ M= B 3% 4,
BORRIESE > B R H R E R M 5.8 QRIS > B BARIT o & P EUR
4§ﬂ%434%ﬁ?“Hﬁiﬁ,Gﬁﬁﬁﬁﬁ&ﬁ’&€¢ﬁﬁﬁﬁm4“
FHRARS ST EETZ LEFER S LESFLEREZE TR AL RS DG
FHEESFELIT PR CREFR T i ® R EIT 8 B9 2
¥ % i (vector ruggedness, Sappington et al. 2007) » 4] * # > % 2B+ & @ ¥ ; 10.
SHEEHE R A EEERSOIEBREAE S LL e o BHe R GNR
BF B 13 =4 %A 5 mesic(338-677) ~ subxeric(68-157° ~ 248-337°) ~
xeric(158-247°) = &1 & (Whittaker 1960) ; 12. {543 A] > &4 £ BPR 4 X Ry #
Bl(#RA7 % 5 2009) » #Ap i Bfe o S 4 EHR - BER S4B ERE k-

FAR (¢ RBELERBY ) 8-

BrEFNLT L BPRFOFLS BERPPRPERER? e @b~ i



LR KRBREELET ()

M % ~ 2L F i 7 A4 47 0 2L 12 Pearson correlation 4 47 & ip 8 EL-K R Ol 2235 8L 2
BBFF 24K 0 R EZEFLGENRLPE Ol B FSF 0 T
one-way ANOVA & :E 25 Ol g | 3|k 8L 715 » B i f 11 fFa i1 > &

s hBARHE R (O1) 2k 75 2 B % (4 2 F 2005)

£ end GBT i € I AP 3 4 7 /R(Brunjes et al. 2006; Whitney et al.
2011) > #B A A B W A0 g w4 ol WA A g e R
ok e B R ARG e fie T oA 3 e oy TR E A 4 (Jiang et al. 2010) -
F]ot i 2 Pearson Ap B R A 4T = fERE Lk A X S B B (KR L
X ~ %)z Ol(Kelly and Holub 2008) » 12 #5342 8. F 35 Ades ~ 1 @Fepifa) o
Fohade » b2z Ol dp A 47 0 R R e 2L F 7 o B

R L)

- RARNBRTBILE

FEARYRROFZE BTk REFNE LT Utk h A @R
B BAHETHMREL LR G R R RS FER TER A SR O
AHE NI R FOFER I PN EME FED AL RE AT R AR
HE-WZRERFFERE @mxﬁw% AT ZREAHTF ¥ At

r;g\/‘rﬂili:" /“*":U ~ R I "‘EW/TAQIE?‘EZ‘

%?

AE S A TR A
PO ERTE? 2 BEFRTIH O FREI D HF U LR IR E R 3
Lowedsl T8 ERRZEERL(AF BB )20 FES N EFEF
3. ¥tk EAEAIF 2N 4 KRBV 5 B RRAPR RS o 3 A gt
Pl REFFFTIFRBA > UERPRABFLIIRZEEIRA PR E > KRR
HFB-F2kw ¥ (open-ended) ~ - - ¥ (closed) 3= 58 d By X B i * 7y
MAER MR £ o G $hg & X3 F Hl o R & SRR ISR RS F R

e

)LO



CEE I TN

iPi%fF%'EQMQ%?:;$ﬁﬁﬁ%&%E%Ea%i&@?ﬁ

KRR BB EEEE R

pPEARE T B ORRAEF R Z A5 B b o dp s ABUT -
SR AV IR enke BEZEZE > B RS2 B enRESE R B R < >t 100m o

ki E 4ok
KR B R FERRR  A)AL P chp AR Dldod R s R R s B A %] S
L CRIEE o FERBH S CARE:2 & MARK G B kA SHER R » I

BFALBRRA R R oy BN R R E R o 5 R T H P REEHG R

F B AKRAEFEL > A2 EZ RAEHEE -

S ERT AL RAF SAEAFIRRAR
3 SEFE (2009 0 2010) A * 2. 3 jE 0 L LR RS Fl % A L R iE B
IR S IR ST T AXT ¢ oo IR AT ART ¢ R BLIORERE T 5 100 2 2}
EPER Y- T ARF NFE S e AR 2 (ST 3ER L0 0% > F10 2% 2
FAXF A0S EAPMT AR 2 & & 5 120 B o3t T ARY ¢ sedhr AHE( @
’?%ﬁﬁi BoAREAEHE) 2 AN BE IR AR R (A5 AT
520 242 20 24 23 BEE)RAH GREERP S FERRETH
PARESFP3ETAAFT PG E L BLERLIBE O X520 A 2 2
Bloe x1oc ﬁ@ﬁ«,g%ﬁwgw; B sl SR (R 30 2
B2 HE (BRI 2L) A HE BR - RRER X AR MR
AT REXH2EHEOIR - REARZRRER -
e R PR S (occurrence index » Ol & » ¥ 75 1998 ) T 5 K AL "53¢
PEE R RApth MEER KRR N IR A B S E Al R R S AL B B & R

bl ePRE 4 o

A BB RAEY SR SRS (AR PR



PAKABSELFT ()

HLEF 202 GRFRINEEIDELS ENFELER (F L5204
MTANE200m2 200 23 BER ) BETAAFIPANFL/LANL L
SRTAFEN B EE R TR S CEE A ER LT 2R
PATE S TN o A R E B PALYE B A A LR
PlAX6BEs LI esrs 00F 4% £ ibair s £ A 25% 0 T ks 1o
25-50%zz4% 5 2 ~ 50-75%ze4% 5 3~ 75% 1+ e ATk A|iedr L 4 AR TRz
Ers Be M EAMET B AR AT 2 R T A A2 R

st (& 3973 7= 2 5B X RAFT2ZBHIEELG (2 72577

fF

{fp”lg\pb

EABM) L RETE A 2 BHISEAT > 2 EBRL S Es T 0

Bfa kR <2 T AP RS B S &L AT

= kA SR H P
347 % (2014) e iRk niedf A @R K k30 1000 e ioff o X
EHCR R SRTARRY R RERF]G M SR FRKAN S AR A 4
RIS A & SEEE R RN -F RN L E Sy R el L &
REAHE KR T RSEA S AL RAF LR T B
AET R F R R (2014) R g o FHE B R SR iR R
PTG e R BT AP B EAT I B AT 6 vkl 2
T fod AR RS o o SR CAREEE FM A AL AL
2B R RAP R BT o @ F U= N E R A e 4R gk (Debarking
signs) ~ i v & ff (Debarked area) = rf & % #ic ( Debarked trees) “f -
AR B AT 8 F LB KR A EL B &R ko

AdAkRBRE R R TR AL
CORE- S

2015 EFBHEAFEELTARTELSL CAPRARSFe B LRSS R
L ALRRLOF NI M E LA RS R 2ARNROFZ &R A H L LER
AR RAP R E AR BRI ER RS L SR RS

10



B AT Tk o A Y L GPS =i AR G E R AT R
12 70% i »+-800C T iy o F B F o R ABEC TR 20 B (e Bt RARLGE
BREFELFRAEFRATY) -
(=)~ £ 3k R£ Bk 55 DNA 3 5~

i DNAEB A3 [P % - IR A R AE 1 &JZ 2 DNA 4~ % 55~
FIPFERRIAIY BBz B DNAC A% - B d B H A § iz
g s X129 £44L 5 mLiFH (MERCK, Germany) 2 5mL 7 1
mM EDTA (SIGMA, USA) z_ % fir ’F e B A dEse e > 1 CTAB 3R
(MERCK, Germany) % phenol/chloroform/isoamyl alcohol & & ;& (25:24:1,
SIGMA, USA) i&{7 DNA 44 %P~ » @ {3i& » % = FFEd QlAamp spin column
(QIAGEN, USA) # - DNA -

#-+ R {4 ~ QIAamp spin column & 12 6,000 x g & {22 im0 £
fvon FIARR £ 0% 0 £ 47 it 38> 8,000 rpm 1 4 48 o 2 AWL 3 R - 8,000 rpm
Hroo 1448 0 ik column s £ e » AW2 3 e » 12 20,000 X g (14,000 rpm) .
3 44 0 i column ¥ 2 iRk (53 AT 15 ml fc @ s F 0 4o~ AE B R
R ok 2 8,000 rpm FOE T A 1 A48 e BB (8 DR) 0 R
% ¥ P DNA Jk & x5 7 %4k ) DNA ~ /| 2 55 o
(=)~ R & pvstgd ¥ & (Polymerase chain reaction, PCR) #53 DNA # £

& 4K AU D-loop # Bk - 1345~ £ NCBI Genbank t 3 % 2 5 71
(accession number: NC008414) %32 %313 » T 31 3 BHH A £ RIp 4 4
¥ % 1,256 bp ¥r 1,301 bp o #xi 4 4k Ak E 4] % DNA & 7] PCR & & 1%
% 50 uL £ ReAf A% 0 #-58 DNA 4 ~50 mM KCI~ 10 mM Tris-HCI (pH 8.3) -
0.5mM MgCI2~0.2 uM 313 ~ 100 pM dNTP 12 2 1 unit Taq % & fix o £ % gt .
U C r s d bt > HFIACFRLA4-60°CFRLA4&EME 72°C 5 J&5 15
bk 28 BT B ST2°CF 10L& T cPCRAY & 1.2% 3 %3 %

F/IXTBE isi2 = 4558 % o
11



LR KRBREELET ()

(=)~ sty % (D-loop) DNA 2 £ & 54 47

DNA & 714 47 B])2 forward 14 % reverse @ #5351+ - g pFig 7 iv* > &
2 ABI PRISMTM Dye Terminator Cycle Sequence Kit (Applied Biosystems
Division, Perkin-Elmer Cetus) & =z _ % 3730 DNA & 7|~ #7i% (ABIl) » 472
DNA 5 7] -

(Z) k%t DNA B 7| 7 i1t~ i3 Bpede ~ i @ 4 1 (genetic differentiation) ~
B R AL 4T

4 8K R ks 48 D-loop ¥ cytochrome b DNA 5 51 st %22 4 5188 DNA &
7 % g 47 Rl * MegAlign multiple alignment #ic %8 (DNASTAR Inc.) i& {7t
¥ o 41 * Jotun Hein Method (Hein, 1990) #-7 f B 7| & i (7 Bt 4 87 &
DR T3 H R X L8R 7558 2 % - BB kR 2 B D-loop
2 cytochrome b A 7| erif @ pE4r (pairwise distance) R i * DNA Sequence
Polymorphism (DNASP) #t 48 :& {7 4 #7323+ 8 (Librado and Rozas, 2009) - % B i
#f+ (phylogenetic tree) z & = %434 & ~ 12 &2 (Maximum likelihood, ML)
(Felsenstein, 2006) - i@ * PHYLIP & #%4%3:% [PHYLIP 3.6: Phylogeny Inference
Package. University of Washington, Seattle, WA % PHYLIP Version 3.66 Executables
for PowerMac. University of Washington, Seattle, WA] * & i & R o B F R
& (F-statistic) 3+ 2 ¥ [ Fst & (4 i“dp8K) 35 @& * Genepop Version 4 #&
2 (Raymond and Rousset, 1995) -

Neighbor-Joining (NJ) ~ ML 2 MEGAS5.0 (Molecular evolutionary genetics
analysis) #c %858 WH A F1 A2 B L% M %h o B pF o> 27 1000 =t e 5%
(Bootstrap) & Bt E BB GHE L A ¥ g5V 5 B (Bootstrap value) o
Bootstrap value = ** 75% % 7 3% 4 5§ 5 95%0¥ £ A& o

Bayesian Inference (BI)  Markov chain Monte Carlo (MCMC) = /% :& {738
oo et o £ i 5 @ (Posterior Probability, PP) # 7= & 4 st éh

S HE R o2k T Ax1071 & (Generations) & {7 B & 1,000 ~ BOREAEHE - = o
12



%%%%%ﬁ1%%@%%¢Mmmwd%E%%éﬂ%iw%ﬁﬁ)i%
(Burn-in) » Flepenid & & & (8 A 4 £ 3544 (Consensus tree) o

RS R AR RLF Y e B pFRFF 5 & > Pl 44 Douzery and Randi (1997) #+
# 4.2 %y 0 12 r=0.4-0.8x107 (nucleotide substitutions/site/year) ¥ 3 4484+

ﬁﬁﬁﬂ%i%ﬂm¢$’ﬂ»aﬁT:;
.

o B2V e PR o FEv %¥F L6 L 474 * DnaSP #t 4% Tajima’s D test

VU ok R B

(Tajima,1989) % Fu’s Fs test (Fu, 1997) &7 ¢ {2k B (Neutrality test) 4 47 > 12
FET R BRR P anf Bike 8 F 7 X5 (Selection) (g 8m TP o ¥ ¢k
2 DnaSP #i-¢ Constant population size model & {7 *%3 & & 1 8 B e i fh %
£ 4~ # (Mismatch distribution) » 12 % ¥ p e @ S R TR G %P ) B
2 R o feiBd fre R A 7 0 2 BEAST #rd:2 7 MCMC = 2388 - %
& 12 jModeltest 0.1.1 #t %2 2 Akaike information criterion (AIC) iE ## B if & 15 7]
] B ER D RRAE A TR F O E 20%:hP iR R Kk 2 1107 2 &
(Generations) =B~k » & 1,000 & APk - = o #w 10%P-HR L R o B fs Y
TRACER verl3 {7 b £ X ZFREF2 5 W0 o » TG R L B2 ’}]%‘. > 1
ANeCAv 1.2 g #8ie 7 NCA (Nested Clade Phylogeography Analysis) i o TCS
12 e A F1H £ 3| b H i £ B2 B A 47 Bl 3+ & clade distance (Dc)

£ nested clade distance (Dn) &_F i 43t P endg FE 815> & 11462 4 (Inference

key) fEf 4 rs kP i rigend Bip i e £ o
1 g AP ERS A HF R 2 A SR AT AR e & S

“-‘éy’ir_ﬁ'g ‘f ’}‘?ﬁxa_i,.mfﬁ “H“?»ﬂ;m /H/f" ﬁ%ﬂbffﬂ*’” ’ }%'r_‘]ﬂ-\/\: /}:‘l/f*’

R APHE R R R A B P S SR T R

k“\’é"—

s T R R e E 0 E DR s F B Bl

v
S
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PUER H B R TAE S FHEFRE 2 1§ EERRE DR c BEP P
[# ks erm i ¥ e § R T WAL B B
AEHEFFTOFRER LRI T A F R REL o

AP FLRFFPMDTRPAAETT S AT E NP2 1T 52 AE
B iep g2 88 233l L iR 4 RNt ivs TR R /R B P

ChriEy g b2 2 F ERRFOFREPN B - §& kofid b 2icf iz

o ot 2 ik PRenl R ETE > B E A 20013007 0 K g
121°29'20" > /4 #:% /& 1180 2= > Hp =~ & B = A fLv 4 Tgsilungy» R4pk %
PR SREE S BB Y BRI R LS TR o R A B LRI

F75 05X 229200 2% > 5 /1529 kFEG 162 > # kkiRi%a

BEEIR o BT o TR s k2 A L SR EE > § B 5 iE
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(<)~ FBApie &%

2014 & 4 % 3 2015 & 10 ® 0 MBS R K 23R 36 BAP IRk 0 dof AP
o ZcH a5 o £ B 31 5k 93,790 h en T Bl 4L 33 4425 58 4 2 B (% 3-1)
AQiB 134807 4 of Su s b o KR AR Ol 3 167 > L £ 48 Ol 5 18.0 0 £.3pa#4p
HEF RS ha s 0 R LE Ol L 3.0 @k 5 BEFD 08 7 540 H 5] 39
5001 5 040 6 PodrplietrfFrale 5 KA @IE -6 o 22

-

FefRenQ ko £ 29 5k 69291 h ch % RI FERL 0 43t 1262 55 »cBR ¥ (% 3-1) - 4
P leh s b EORA s L E S R B LE CFFRE KA Ol L 3.0
£EROl 5 49 EH L L 550 £ MES 3.2:a F p i HiedT| b
fd fou 13k

2013-2015 #7753 A B A X G R R FAF P80 L% ~ B EE 8 B
2R R FfpithE 2 A MR T 2 2 HE R FHE L B (f 52
MIZ2 LG HEZRR) VP EPWYEFTED IR E R EERRAPB L DT
BOIv R ZHF R FAVER ~ L% TR ip R ok §F 830
PR3 A RAFDEE B (TEERRER)R AT RER L X EEE
Ead AROREE-FERE A RERREAAEE I (RI3L) 0 2 R

AP T FRES B AL IR NS EREEERIER AR BB

B
e

Pew it (R 3-1)f 0 Z bz b Foifp e f B 4G kB REE T

AAREE 3P L RAPHR S (B3] LA LRREFIFR 85
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Wik dp T 15k N M Ap T 3 5k o
(=)~ kA= ki

PR ARz i mfls R AMEF- A4 > g 2205kAq #
TR R BER > SEF AARE Rt E 0 AR R R PB4 > 2 0-05K 2 PR T &
FREFRRAF > R 0SKHIT L% KA FHL F Db > o F B F &
ART 0 g ARBF FHE L AFLE S LEBREYE 04 0k 19K
kw R pFNTEERRF20E L X3 8L E o

P NS LR ARANEETLFHFEFALE SR AL T LE LT
Az - P 3 Z LT E LIRS P RFIRAKRAR > KEBL FiTA B

e NIRRT o 2 RIARINA > LB E S I HERDI R EHERE T RE AR

oA 3 REBE R FE AR A R B AP SRR ) &
IR ERRI A RLER 2R EFR T LFHFENL o d B LR L

RMALE LT BRI F AHEHREF AR AT LIRS KRR - B T
&%ﬁiﬁ»wﬁwl‘ﬁ?%m$&ﬁw’ﬁﬁgﬁ%Ebiéﬁ@’$Wﬁ
RIS RPREBIR D 2R N L2 AR PR AR AT H N R
PR PRAEBRRAR O B P 2 LR F- LoRR O ET KA 2L
FARGFEFEDRAERSH R ERITA 2 LERILEFLETERAP

WA E AR T - A A (T BB (79 25N gt - 4 i
Pz (78 BEEE X HRE 5B g » 22 5 100-200m » 397 5
BokRehmph o & 32 B R ~ 2 P2 SR Rk Y EORAR R

e mpagEp LA HEREEF- AR E D BE2HE LE RRTET F 0

M EA N BRAR AP FERE LT - 22 LRIV FREE KRR
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% 3-1-2014-2015# 2 LARLSFAENP FHRZERRSFZ L HFRZ 4
RpFPPTRIEE o
A~ B (n=31) 2 1 (n=29)

k< R # Ol T 35 Q| e & Ol T 32 0l
1 iepEgc (h) 93,790 69,291
491 1,570 16.7  20.0+33.3 207 3.0 2.8+ 3.0
NIES 1,685 180  15.9%227 342 4.9 48+7.1
&L 279 3.0 2.2+33 410 5.9 5.5+5.6
B 39 0.4 0.4+0.6 14 0.2 0.2+0.5
4 B R 481 5.1 5+8.9 225 3.2 35+4.6
¥ B 12 0.1 0.1£0.3 0
¥ R 5 0.1 01+0.2 0
i 16 0.2 0.2+0.8 1 0.0 0.0+0.2
SR 2 0.0 0£0.2 1 0.0 0.0£0.1
2 ji 3 0.0 0£0.1 0
=t 20 0.2 0.2+0.4 23 0.3 0.3£0.9
B oG RER 0 14 0.2 0.2+0.7
g3 200 2.1 20+7.1 0
FHrg 32 0.3 0.4+0.9 0
¥ 5 24 0.3 0.2+0.6 1 0.0 0.0+0.2
#i g 46 0.5 0.8+ 3.4 24 0.3 05+1.9
A 2 0.0 0+£0.1 0
bt 9 0.1 0.1+0.6 0
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S A A PR R LB

AT E®RRR S L E S L XERE TG 2 APM (R 3-2) BFRAFKIED
BAYFF 2 - AARARG o 0 KRB L E H0IF ARF  LERF 2 o
g R ePEEE R Y - B AT TG o IR RARE O KRB L X Ol G g A
Bl R ARITE RS TG L RE POl

ZEEHZEE 0 £ 9B Ol FHE ¢ (£ 3-33-4 1 3-5) v 4k B-chmki
FF R A o TAPFT A BE T B EHE Ol 1 rkE FF 0 24
SRR FERAER LR A G BRFF R0l - TR D
ARREME o EERE A T o BN Ol enfEfacd g o

AT EHERRR-LE S RA-LE s LE-LE S L E-F rejee 2 Ol
R PR AERE P RAR-LEELE-LE 2 AL E L EES
BEDARM (A 3-6) B X S licenfedtiph GO RY AENIHF > F-
fedt? PR B 24P Gllcr f B3 - R(% 3-6) FHlIm T » Tw fadtr 2

R e A R s P BE R B o
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i

4

%32-2012-2015 &8+ §R ~ 2 L~ ZERESFILHF > p 4182 kA Ol

21753 F]3 4p M 1 (Pearson correlation) » 5] St Pl BITHEF K E

(P<0.05) #%]F o

A 9O R R T E B oRIREEY VAR 219 i BEAE B R
r P r P r P r P r P r P r P
KR
%7 0.288 0.061 0.425 0.004 0.343 0.024 0.282 0.067
~id B 0396 0.027 0436 0.014
= -0.323  0.087
MRS
=% 0329 0.031 0.266 0.085 -0.453  0.002
N i B
2. 0.390 0.036 0.358 0.057 -0.376 0.044
I %
% -0.660 <0.001 -0.527 <0.001 -0.285 0.064 -0.403 0.007
~ i B -0.294  0.108
2 -0.321  0.090
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233 kAEePLE > NEMFF-Z2LHFOIARRFF2LRFLIT-
B SE P
% Intercept -38.582 24.936 0.130
PEE s 5.264E-03 9.845E-03 0.596
T E 1.546E-05 7.805E-06 0.055
8RR R 4.962E-03 6.867E-03 0.474
B B BEYE -1.056E-03 1.275E-03 0.413
AN iR Intercept 3.152 43.529 0.943
e o -0.020 0.040 0.619
B i BLEEE 0.011 8.866E-03 0.246
50, Intercept 14.869 6.855 0.039
SRt R -6.450E-06 3.638E-06 0.087

234 EBLEGEPLT S CHMFFCR2LEFOIARRTI 2R FA
¥ o B HF 5 AR BF K E(P<0.05) -

B SE P
% i Intercept -7.620 18.627 0.685
L o 0.010 8.007E-03 0.205
B BFEAE -8.684E-04 1.109E-03 0.438
BT R R R -0.144 0.053 0.010
il B Intercept 7.719 4.379 0.089
PEE o -71.324E-03 4.006E-03 0.078
BE BIER 1.893E-03 8.919E-04 0.043
2L Intercept -32.482 27.840 0.254
PEE A 0.012 0.009 0.185
B2 KR BE -6.392E-04  4.205E-03 0.880
N/ 3158 -1.652E-03 1.055E-03 0.130
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135  LEAGBLT A

iy
In

Ricd

LS

PR ZLyH Ol ZRBFF 2R A o

B MF 5 Bt B F kB (P<0.05) -
B SE P
% i Intercept 365.028 75.908 2.408E-05
PEE s -0.143 0.030 2.596E-05
B RBESE 8.116E-03  3.882E-03 0.043
i E 3.387E-06  2.376E-05 0.887
2 /58 8 0.041 0.021 0.060
N iR Intercept 59.155 31.438 0.070
pEE s -0.028 0.029 0.344
grip pLpEAE 3.433E-03  6.403E-03 0.596
Bigy Intercept 26.652 12.501 0.042
21y BLpEAE -2.578E-03  1.465E-03 0.090

£ 36420122015 £+ 4B 2L - 2HEREAFEHEF > kA~ LE VLK
% w222 Ol(occurrence index; & 3o& -+ ] p§ sxfR 2 #)IPM LA 5 - #kiE 3

AW Gl B 5 53t BF K (P<0.05) -

KR -LE CRR-LE LE-LE L E-FrRR
g@LE%E® 0075 -0.062 -0.071 -0.060
EERY  -0.168 -0.161 0.392 0.044
MEE® 0371 -0.143 -0.086 0.655
it 0.338 0.629 0.553 0.335
~H B 0.050 -0.064 0.496 -0.055
£ 2 -0.151 0.145 0.182

& Pearson correlation

b Spearman correlation
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TR IRBBEEFT ()

= RANBRTBLE

FEARTRRO R SR R

-rx\q.

REPF AT AER AL 104 # 3
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Population SP (75) NTS (107) CLNK (117) DCT (60) NYS (67) SYS (36) DWTT (88)
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RUS04 | 54 - - - 1 22 3L - - - - - - - -
RUS05 2 - 2 - - - - - - - - - - - - -
RUS06 | 81 28 2 1 - - 29 13 2 5 - 1 - - - - - - -
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