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W5 - F2330% dEs 51 E 1 E B 0.27 kg/mi(40cm F iE) B 0 =+
23 5198 163 kglem® BB 0 2 A4k 116 kglom® =k 2 0w gk g7l e T
-0 & % 0.74 22 0.75 kg/em®

C;‘

Tl Rk EAL(LST)NE B AN AT RENESF LEF EAC)
BREMHBRB A FEFHD o BT A 27
QACra’ - 2 m 5% > 34300m > e L ~2 L5082 4

@AC I : 7/ 5%+ 2 &7 4 A% 54 2000m 1t -

2009 # ik FHMFEARKELZAAEED KL dF R F RERE S
Bh2 g g s L2 LI F o Acd Lle 2L LR R 2
12010 £ 2 LB A F TSRS 5 10 (P 2E-011T) 0 BB S
70 (73 9.027C) 0 EIE Y L ABMC - E %A E L 2284.5mm (IR
# 22 > 2011) -

(Z)2 LA RLEEES
iz Su(1984) ~ ¥Rii% (2006)4 4% AR A~ EF & F i H 2 L 8E(R 1-1)

FLAREET RAKB R AL 3600 m 2 L (Alpine
vegetation) ~ 3,100-3,600 m 4 1% +k 7 (Abies zone) ~ 2,500~3,100 m =4 1% Z 17
+# (Tsuga-Picea zone)£: 1,800~2,500 m &4k + & (Upper Quercus zone) - &
LEHF DA FEFLEE AR T LF 2 LHFEE BE(R 1-2) 1 &
ARAFHGEE > BERE TR ARBEAVENT L) ES- T LER B

L " (Artemisia oligocarpa) ~ % @i v zRfHGaultheria itoana) ~ 3 @i § Eﬁ-(Angelica

morrisonicola) ~ £ . #sv I (Potentilla tugitakensis) ~ % % (Festuca ovina) ~ & =
% 3" (Deschampsia flexuosa) % (& £ 2% - 1999 ; ¥ & §~% > 2000 2 ¥ & 2010) -
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AE R 3,584 m 3,405 m 3,142 m 3,100 m
P NE NE NEE SEE
L ESNER -y S p 1o . ENNIE
ik TamE amey g 2O
Ty @7 43 13 Bt
oo R F 90% <10% 30% 50%
g2 E2 & 60 cm 60 cm 50 cm
P35 g R (C) 45 5.2 7.2 8.4
Bg 7 Ti95 8(C) 8.4 9.5 11.3 13.0
B0 T35 8 (C) -1.0 -0.8 1.4 2.4
B R (%) 75.0 83.7 69.7 78.9
% & £ (mm) 2780.6 2,254.4 2,568.8 2,318.2
I 35k i (Ms-1) 3.9 0.6 1.0 1.8
B4 b g (msh) 25.8 9.6 8.0 17.9
p 58 (MIm“mon™) 4,595.0 891.52 4,834.3 5,291.96
PAR(molm™mon™) 9,300.4 1,704.62 9,673.2 10,644.3
# & (hP) 662.7 . . 700.0
¥ (C) 5.9 5.2 7.9 9.3
¥ 85(C) 5.8 . 8.1 .
# 2 10(°C) 5.8 5.7 8.0 10.3
¥ 8 20(°C) 5.8 5.7 8.2 10.3
¥ 8 30(C) 5.8 - 8.3 -
# 8 50(C) 5.8 - 8.2 -
2 &R E (MIm?mon™) -1.60 . -1.20 .
23 5k B10(m°m’) 0.28 0.30 70.9 0.30
23 5k B20(m°m’) 0.23 0.30 75.3 0.20
23 5 -k £30(m°m’) 0.19 . . .
5 2% (cm) 111.7 65.0 30.8 10.7
AT <0 °C(days) 56.8 48.3 27.3 29.0

AR R BRI

FHA SRR UERRE R iR G LA 0 2 AT R RITT
FEhL LA EERARE > A FEALF A HT BREARERF T <R
A2 AN LR S STE - B F - A G R B A
#8 (Ainsliaea) ~ %) ¥ # 1 ¥ (Elatostema trilobulatum) % # ik % » B4 % % &
=+ (Ribes formosanum) ~ 2. .Li-% g (Ligustrum morrisonense) & i# A (& &2 ~ % &
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ﬁ%ﬁg’Tﬁﬁﬁmgﬁﬁiiﬁiﬁ$$jgﬁﬁgé\i¢¢§\Mj
AR

i

L%~ B L=~ F 35 (Senecio nemorensis) ~ BEEAR G E o 11 F

ARELNEFTY #ﬂo
12 2LAELRAREFILF L

Z "'”/f{ Altitude Alt. (m) Vegetatoin zone Dominant Tm(C) Equivatent
AEY Zone | SHER e Taxa P Climate
3RS R IR 1% I%%i}o\%ﬁa_l A #Efé}ﬁrll;f%
B & Alpine >3,600 Alpine I L[l 4p <5 Subarctic
LA vetetation ENNIE S LR+
B LR
L~ 2 Sutlalpmg 3,100~3,600 Ablgs zone * ;%;f 1!/ 5-8  Cold-temperate
‘HQ i3 L7 lé*fﬂ‘% 3 w1 % /n.ﬁr‘*f
oL
- Tsuga-Picea L g L
Ciw 25500~3,100 5.0 RN
B2
% v o~= Upper 1,800~2,500  Upper Quercus 4% %= £+  8-11  Cool-temperate
+ montane zone Bl wE
R L s I |
= REBE L AN IE L 1,200~1,800  Under Quercus 4 %+ 11-14  Warm-temperate
zone AEFRB B R F
RS T K LR Y
L Ep

dOF LT 3R B RS2 PR s R B
WEAZFE N2 RBYIHREFE HELRZ RIS TR T A
A GRS W B R e - LA T A% R 2 T o
AL B RT3 L~ 3 L A7A § 5 (Neolitsea acuminatissima) ~ Z &
(Trochodendron aralioides) & F2 £ 4 ¥ 3|2 L L ¥ 37w L4 #4842 ¢ %
AR A (E &35 1999 ; 2 & 2vs 5 20005 3 FE 2010) o T LA LA A A
FREFTVRH R EFT U0 SR BN HES 3 g L
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(Rhododendron rubropilosum var. rubropilosum) % » &2 £ g4k B &% o 3 4k & 4

o\
M

SN
7

AL ER A 3 L8 2 L) # (Photinia niitakayamensis) ~ & b

(Lyonia ovalifolia var. ovalifolia)~ 4 % % g% + (Pieris taiwanensis) & & A 2 /& A >

s SRl S Gl *F’l (Chamaecyparis formosensis)ig k= (% & v v &4 & >
2009) -
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(Cunninghamia lanceolata) ~ % 24, &g 4k » &V EE N 8- E e 2 8
AP LRSI AE T RFEAE F AL LS 2R
% & 1% # Fg(Rhododendron noriakianum) ~ & L3 ~ &% e F o LW JE S B 0 4
A 4 4 (Symplocos formosana) ~ & L AT A &+ & g4 24 5 2 E & E gk (Acer
kawakamii) ~ j% £ B L4 % 5 KT 5 B L=~ 4 %% & (Plagiogyria formosana)
X 4 (2 7% 2010) -
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2300 _ Y
2 Il IORE
2100
2000
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Abstract
[ key words ) Mt. Shei, alpine ecosystem, plant phenology, vegetation dynamic, fire

In alpine area which is a particular ecosystem provide an extreme environment
conditions to plants and animals. For instance, alpine areas have low temperature,
high ultraviolet radiation and snow which are more restricted than low elevation
areas. Climate changes have become a mainstream to discussion, especially the
impact on global warming. Due to the average temperature ascent effects on
ecosystem in general, the alpine vegetation is under serious threaten. The alpine
plants are bound to change their strategy of survival. Vegetation in the alpine zone
exhibits a characteristic adaptation to the environment. And the phenology of alpine
species is a way to research historic, current climate changes and repercussion. We
observed plants to understanding when species grow in bud, tender, mature and
falling and the mechanism of breeding. We had surveyed recorded 181 species in
the phenology of seed plant from trailhead (alt. 2,140 m) to mountain peak (alt.
3,886 m) at Mt. Shei.

Fire is the main interference of subalpine which effect distribution of forests
and grasslands. The grassland near 369 lodeg fired on December 18, 2008 in Syue
Mountain. The burned area is nearly 20 ha. This study is monitoring restoration of
grassland habitat after burning and seasonal change of dominant, the status and
follow-up regeneration of seedlings of forest edge, the relationship between
vegetation coverage and small rodents at the burned area. This information will
establish a subalpine ecosystem of the region after the fire of the basic information
for the operation and management of fire. We set 36 systematic sample plots and 36

random sample plots.

In this study, we combined the climate changes to analyze and discussion about
the trend of plant phenology and the effects of fire on subalpine grassland. The
strategy of alpine species existence may give some information between alpine
ecosystem and the environment of climate changes to preserve these alpine species
resource in further. The survey could be establish the subalpine ecosystem of Mt.

Shei after the fire of the basic information for the operation and management of fire.
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(Liliaceae)=rg & & (Lilium) - &%E&(Malamhemum) - 4 %74 (Dipsacaceae) £
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SRR Z fES E M Baderetal (2007) R 5 A the HRUPEE 2 4t
IR~ B E etg s s s~ 2 ;E/g]&_?."r ~HTF oA A R NE S I#ﬂ EIL L

'
gl
= »

2-13



* Sy A2 ErF2 €& F1F o Germino et al. (2002) 77 4 1w A 2 73 B X
“f’F‘%F’&(?&?Fg F i’)‘:t) ZRECG s RRE)VEN 2B R

iF T
BT T o MAE MR 2 R RS U E AR L BRI AEE o
Kemball et al. (2006)#5 343 o X 'EAR R & R 2 BF #F 5 2w Fiedp I

BEZHT 2o A8 7554 LSl- BLEFREFEIRG > 7 L4
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2013 & ¢ 4 59-10% c A P EENESFAIEDFAFF LTI RFER Y
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AT S ERER20 P BRI FIRGPBEESS - TH 2 g
RALE » 2 ewl0sf e HP 30 3R R Hphipd Tl
T@Z@rvmun$@$§&ﬂ¢ﬁ#§ﬁ’Uﬁﬂ%i@—ﬁﬁﬁ°
K7 AL LPFE L BT e fEHREcE » ¥ 43K Datalogiz &
4*a$@ LREEFTH B EA T B35 ERAHE LG LR 2
g e %%wm%méiw EE T R HR RS I Rl B
2 ERRT °
224 2LARLRFGEEREF LB IEFE
W PP i - (WGS84) FEI G AKEmM) BED RS EUE
9 &~ o E24.38922  N121.26694 2 3,180 103.04.25
6 ik g E24.39055 N121.27800 2 3,185 103.04.23
10 1z .5 [E24.38957 NI121.26397 31 3,365 103.06.19  103.06.01
18 2 . dgy [E2438994 N121.27648 3 » 3,406 103.05.13  103.05.06
1 wEHTE E24.38772 N121.28347 2 2,503 103.05.13
w3 Fg E24.42313 N121.27800 2 2,587 103.05.11
=X HFh E24.38944 N121.26312 2 2,865 103.05.02
5 L4yl E24.38435 IN121.28639 2 3,172 103.06.05
13 =gy E2438479 NI21.28571 2% 3,138 103.05.06
14 3 0§ g FE24.38889  N121.27341 37 3,314  103.06.03  103.06.25
7 3 .4pg E2439362 NI121.25113 27 3,138 103.05.29  103.04.13
11 2.y E2439314 N121.25200 2 3,173  103.05.18  103.04.13
12 3 .4ipg E24.39463 N121.24487 2 3141  103.05.17  103.04.07
15 1 .. 4pg FE24.38860 N121.23629 3 » 3,314  103.05.29  103.04.16
17 3 .4 E24.38922 N121.26694 3 3,602  103.06.17  103.05.07
21 3.4y E2439055 NI121.27800 47 3,589 103.05.26  103.04.08
(FH S )
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Tz 4 LT E 4 4 3020088127 189 3 2 L4 B PG 4 920
ha; Vg4 3 S8~ 56£ 0 VES S v RS VRS ES AL

1 B AT LEAEF LI P ERBAPE L AR B EEL
W A SR B (B ETE02010) 0 AFTF Az A4 LER AR L

(post-fire) L34 W% B 3613 4 Sk R B BPEWH T2 VERTE » 2T71H
Teo HAHERTEE IR T A B202009#27 ¢ 4 230 i B A (V893
BY) > & Aa2009&4% (LVis 4B 2 )~92 (Vs 9B ¥ )~ 2010847 (L85
161 2 )~2010# 77 (15 519 2 )~2011&57% (X {5 5291 » )~2011& 7% (X
6931 7 )2 201329 (L {257 2 )it TA H > EFSX LV EELAE o
20139 BTV EPFH EAR IR TRALDPAAERT AL -

FETEQIUSH= >4 LETI R VB EAAFY IROEE LT
PER VERFNRAEE SR EREFT G W2 485 0 2 ¥ 2009&2
P44 n 4 ow] 5 1448 2 1546 0 2009# 97 H# 3 2848 > #22010# 47 3 #3848 0 2010
£67 £ 54746 > 2010857 £ 43448 > 2011#7% 23 24546 - R E R
d 2009# 2% 92.1%3 1 2009%9 " 35.6% - £ *+2010#£4 " % 2011 &5" 4 4 P+
BRIFAFGPRHEOTEESFOCRRFRATERF A= AL LB IS S
EAfP A RER - EETEQORNALLEFFR ) =2 4 LAITIEAY 2
BOVMESEE > ptpd R FR B PR PRLdn SR 2011 e > b il
X 3% $12010-2011 & ;}p i o

NEAFRBRFBRIR LI EER AN REGE -+ FER
BT DR E A LR 34 o Sorensenfp i A T R B A
AP FAAP IR 22 4 LR A R AL E20 ) Mg faage
BREHOA LI BEL BRSO RTEN B S L VA s e VR
PERY e 4o 0 e B4R 0012 G 4 B AB% > 200947 4 4 B % 212009£9 7 {02010

EAY A LB A o B VSRR TH S EERA AT 8
WEAIEFEr cDCAS S A REZ FEHRE IR A2 4p RS
ppd 0 Al 28 B DCASGRB LY 7 < RE T U185 L ATIRGR hpF B

ZR(¥Ev % 2010)-
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gi?aﬁﬁ\%ﬁ%ﬁﬁ%&~wmﬁ%&~mw%&ﬁ%ﬁ%“’“i
DCAA\%%—;—%;%ET‘F » 213,000 B LA f A EE T A A VER 28T <3

3

PRI -AEHRTURLE LB EFPAF2ED FEE NS TR (Y
.g %+ 2013) -

20p F|* L AGEA B RAF A VU LG F 8 2008E o) o AFT Y 3:2014£ 31
b = 2 Mg £ AR T DB 4R (R12-37) 0 T ANT P B 7 2 2 4 oD E N R
PR ENE D DRAAF LG GRET AR A B VRGN DAL S
LRV P fEA R VR CVERT LB LA R RS
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AT Z A4 LEBEEET A 2200872127 18p LS 2 LR L
A BK B30 F AR THEEIOB LR T o T4 WL 1S (post-fire) L 12 3
(2009#2" ) =tk H K B H A~ XA AT 52009847 (Vi 94 T )98 (L §2
GOTB 1)~ 2010& 47 (X {5161 7 )~ 2010270 (X s 9197 7 )~ 201157
(V1291 2 )~2011 &7 8 (L 12 9311 2 )% 2013897 (L {8 (57 P ) X
SHFRBAAA o R > =224 Lz 2014&817 16p £ B F* L 2 g 3 4
Ve VU 4 b BL L 361 K Stk H R 0 32014 ET70 (N STR Y )R
Lo AERLESHEIOR AR FHETZ A A4 L EEEX A #2008 £ 2014
Ed A NEL 2 EERE o VXA D L2 8~ &Flora of Taiwan
VI (Editorial committee of the Flora of Taiwan, second Edition, 2003) -

Tz A4 L EEE Y 4 2008 2220148 X ER e 2 AATHR R E &
B (ERRPR®) > & HEFESFSFASEHSHA > » % 5 B %+ (Lycopodium

-I-L’""’b

pseudoclavatum)~ % % ¥ (Osmunda claytoniana var. pilosa) ~ 2. .1t 3, ¥ (Lepisorus
morrisonensis) - 9;]1 @ =~ J: (Dryopteris alpestris) ~ i 33 B¢ 2 & (Athyrium
reflexipinnatum) % 548 s 55 e 4 5 A+ 4 = 207fi37 BA2fh > B 4 5 154
230274 H + F 4 3 541401548 (% 2-5) 5 M7 g ik e 2 £ 84 47

FRAERG BT THFELRRP

ZLZad LEFAE VG EALAFYP I RSEE LB, L A F
(Poaceae)®. 7 (744) > # #(Asteraceae, 444) ~ ¥ jicf(Rosaceae, 444) ~ f &
(Liliaceae, 4f&)R| 2 H = o £ A PR HFHEHAF S ® 4 FFET &4~

TWEMEDNEFI RS F A FREZLB R2ZESLTRNRIE BT ARFE
B2 PBARE A T RB 24N £ 5 2012) - ke 4 F ¢ (life-history)

AU S ERP(FARBTR)FATR S EA S Y  A R B2156(F
?%iigm%@ﬁy?Eiii#%ﬁﬁ“ﬁ%@oip”@%ﬂﬁ%m’

ZThza 4 LEREEAT A A2 N EREERERY ZFLlEL EFO LA
N2 LE LM E - RLE A S AL A (B> ¥ 2012) > Korner(1998)4p

NEF LRIy fE2dfiy 122 P BHPHRS - 3
LA fe s FIERGgr AR anTaphEE ledEr ¥ A2 LR ORFRF R
SHAFELFIEA RS AR LA T E LA B A2 RE Rt bk e
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%025 B4 LEWIY LS RAERLF LS

Pt gt ry ERER 2R3 By 5% 4
BE Lycopodium pseudoclavatum Lyp #+fl  f &4 Pt ¥ w3 .
T LR F Lepisorus morrisonensis Lem ka4 f § &4 Pt ¥% w3 b
SRR Osmunda claytoniana var. pilosa Osc % E4f &4 Pt e w3 b
MRS Dryopteris alpestris Dra @*p &2 Pt F% @+ b
$ILEFE B Athyrium reflexipinnatum Atr BEERA 4 Pt H& @3 i3
LR Salix fulvopubescens Saf pirft & AR P EE %% 1)
ENNTY S Dianthus superbus Dis ##n# &4 EA Cr %4 %% £4 b
L B Berberis kawakamii Bek ] 52 Ak P ¥& Pk B
PR E I EA
F & 3k Hypericum nagasawai Hyn & sifefl 5 &4 A4 Ch ZE %% i3
F L%k Hydrangea aspera Hya % R2¥f 524 Af%Er P e H % |3
FoE Rosa transmorrisonensis Rot s &2+ % Ch F#E &% &
2 .49+  Rubus calycinoides Ruc Emft s&4 44 Ch % P& #
£ p|% 49+  Rubus hirsutopungens var. aculeatiflorus Ruh & 4t 5 &4 x4 Ch ZE #% &4
BARY Spiraea hayatana Sph Fm#t s&2 A% Ch F& &% b ~&p
AT 5 Polygala japonica Poj A fEA XA Cr %% %% .
LT E Viola adenothrix Via ¥¥# se&2%4 Cr %4 %% ok
RETYE Viola betonicifolia Vib FFEH  FE2AxA Cr %4 %% ok
% ¥ ¥ Viola senzanensis Vis ¥ Ss#4%% Cr %4 %% 'k
s * ¥t * e
LERF Angelica morii Anm A5 S EA4 I A Cr 44 % |3
I g i % v A
NN o Pimpinella niitakayamensis Pin %3 f&4 A Cr %4 &% #4
ESNIE: 5w Primula miyabeana Prm dp&fcf &4 54 Cr %4 %% i3
% v skt Gaultheria itoana Gai HpgfEf f&4 1A Ch %% %% 4
fe 2 L45%  Gentiana arisanensis Gea #wfefl S EA ¥k Cr %4 %% k
=% L 4%  Gentiana itzershanensis Gei #HEfL S EA T A Cr %4 H% K
FhgE Swertia randaiensis Swr FErELL S E4 T A Cr e % i3
FHroy &1 Es A
1] % ps#7-  Galium echinocarpum Gae HFX £ SEFEA P T% H% 5
B oL Adenophora uehatae Adm T FE4 T4 Cr *4 %% i3
2 L% Codonopsis kawakamii Cok Hf# s&#2¥A Cr %4 %% £+
# X Lrg Hieracium morii Him & # EA T A Cr %4 ®% b
2. FFE  Picris hieracioides ssp. morrisonensis ~ Pih § ft FELEA Cr %4 W% i3
R Senecio nemorensis Sen F A FE4 LA Cr e % b
- kF Solidago virgaurea var. leiocarpa Sov  H At bE4 XA Cr e Bk b
4 B4 1% 2% Aletris formosana Alf Fe&f FE3F 4 G R 'k
E R I Lilium formosanum Lif F&f s#4%4 G e H % B
PR E Smilacina formosana Smf F&f  SEAEA G P kY #
TRV E Veratrum formosanum Vef FEf SEFFA G e H % .
+ &% ¥  Luzulataiwaniana Lut me ¥ 5 Ed XA Cr %4 W% #4
fwiEiLE  Carextristachya var. pocilliformis Cat yxf 5&E4EA G A R B
4 #4gp% Agropyron formosanum Agf # Af S ES A Cr %% % &5
% L J] % Agrostis morrisonensis Agm + AF FES A Cr 1 4% )
W Deschampsia flexuosa Def + &4 5#&4 %A Cr %4 #% I
ESRs Festuca ovina Feo # &f 2434 Cr e Ak b
B L Miscanthus sinensis Mit & &xf  FEL T A Cr %4 3% b
% %* = £ % Trisetum spicatum var. formosanum  Trs + &%  § E 4 T A Cr A % b
EANIE Yushania niitakayamensis Yun £ 4 FE4 A% Cr %% ;% &
rsﬁf:%fw i‘ﬁew Platanthera brevicalcarata Plb  #F SEAFIT A G e B % b
E 44  Platanthera mandarinorum Plm ff# 5EA T A G i HE 3
2RFAPLE RS P ezl ~Chod &5 ~Cra e d 5 ~Gayd fud o
e =X )
(TR KR 2FLFHR)

£26. TLzZ A4 LEHITT B RAPBFIFBESE L LEEEF &

(%) A B C D F G H | J
¥ % 40.00 1538 1250 19.05 17.65 1852 1563 17.86 13.16
% 45 60.00 84.62 87.50 80.95 82.35 8148 84.38 82.14 86.84

AZIZ 7 FFEIRERE
(FHR LR 221 FTH)
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FUHErALG L RERRE ﬁF@QZD’Wﬁ#ﬁﬁ’iﬁﬁE
2009#6-97 entr v TRk SR FHREF KREJFEL 200029 A A%
TP BB ERE BEIDF S IFH 4 o 4R 6-97 ke @R i A
e 4 K 2 f8F % Y o Eggers and Porto(1994)# F1 ¥ 4 & N Ak fE e
FF e R E AV o R R E TR A R A i
PR R REEF VB EIRR R e i P e TR R o F B
ot v 2@ kg 0 AV isd B (£2-6); ;M PFFI2009E27 B & pE
FHEESF A AR A BB PR ELAF TR - &40 218 gFL
CREREH e ¥ St b e 5 &2 R {8 52009247 A% o
PREEE VPR e A kit 0 F 20 BT A HCEMARE NS & 20 K
(recruiter) B £_#47 2 {(SAg LV (S PFRF SR Sem BB c VPP HBEFTR B R
Flhk g e e 70 B TS EACF A KRB aE R - E 2 {0
EA L h7 o2 ¢ it fa(Vogl, 1974) o 2 k@ § #f £ & (Guo, 2001;
Schoennagel et al., 2004; Nufiez and Raffaele, 2007) o = = 4 L 3@ E & 2 3 X
Bzt REe fifcF BN BRRRFEF VS EI A RBZF BN RS X
HigpF R FIR(£26) 73 ”&%i&ﬁﬂ\& RPN INTIE ST N - o
iFR R AT 0200927 (Vi 3B ¢ ) ﬁﬂfi&ﬂziﬂ o AR RF R B F
BE Bf 4 Ehend LB E AV EERY PGB VES G
e thk Bt 2 2L LFSY FRAGF FT > 22009E4 7 B
HREFESHce A= AR L EH A T EASEERET R PG AR A
L ishi ? TPk pr FibAEA T oo

2009847 112 L 7 5 NS4 T PEOB B fE B L L SRR
FTRFALLFAR TEZRS FEOHFE > R T2 LE D V4B NBER
B LER L EERELE - KR T A AR LE ALY A
TR (F2T)d WEFLTF LI LHAEF LS %%‘biy%ii b X R
A0 % Pe(if BARE PP & 0 1992) 0 fE PRI MR DIR T 1 ~ F oLid SRAEFE F S HE
P ABLCVER S A OA G Wﬁ\wmwgﬁﬁﬂ?iép Fenp &4
B IESIE 2L S R
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201047 enfg 4 B F R #2009#£97 MehRr FlA & 42 LT3 LE R
AR kehe A S L A Y B A(£2-6) 0 F14 S fcd 6201040 F A
R ONMER e e 4 R ERE M QA LA 2011E5 0 o WK F RN
NHSHERE R S SRR TS 2 2 LET AR AR BREF 2 F LT
LF A AEE P AR eSS LA S B A TR(£22-6) X A
iR A VEE F F o ooy s (Collins et al., 1995; Collins and Glenn,
1997) - B FBREFR-RF ZTEER - At A d > ZEP N
T%’iwﬁiéiﬁﬁkéﬂﬁo%iL%%\$¢

LB ERCE - BGRFELBTVEF  REREEFTE ERT
SR (£2-7) 0

2011257 frfe £71 BEF A B VEAAREVREFR - FLELRER
FER BTSN ILE AL TR ERAFLE A NS0 3N
FERFERRD LE S P &

# ik

FFgL=fF+3pE . ~EfFe el
o REFLETRI LG ARG A

BEA TR o =4 LEEE T A B L (5155

£(2013297 )eid B % % #2011 £7 " %%va%$w§1§§$@i¢%
PR L TRCAVATFRLEAREIFFIAET R o BRRE A AL 0
Fob=E kg2 FARA AMEFZ 2 LE D A wfﬁf ERE 3 B VR
Efod 3= 2 LEBEE T 4 202014210 L R VS H L ETHR ¢ (2014

AT )2 EARRAR e fF e 222013290 4p i o et L B E’gﬁ Llch b
Wk 75+ £ (Carex tristachya)i& » "\ pn e o

2. XA pEH2 485 KL

A4 LERE T A 620082127 L5 1201329% c A KEFET A
B E ARG RGPPAM)  F YR SRR S
FRUEA ié*ﬁiﬁ‘w4w? oo 62014 F25 VTR BRSSP
SRMEFER(228) = A4 LEREAT AR 22 A VL - BRBERZN
o H ¥ —}%,]Lp;fé R & iR "ﬁ: - G el RN P ';@éi%‘?'ﬁ
(8985 B ) 0 i@ B R RIS R B3 ARG S T -
LA %F“%“%ﬁﬂ?%’ﬂ%ﬂ“ﬁiiﬁiwwv?*mﬁﬁ
1 g 2T H P o Comnell(1978)3 5 F T 4 R E S E(S 0 M H R
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TUF LA RGN A

FAR)EH ALY F R - F41(Huston, 1979) > @ Tilman(1982):% 5 5
F- TR VEFFI - BHREFTDA T a7 5% o Overbeck et al.(2005)
FErEm > Al rleaad i - LERIBI AREFR R4 Br A
LA T g dp AR AF S A kN VB SR RE Y
ol 151 e {2 i 7] % 4% (Denslow, 1980) » & 3 -] A1fa+ ehfp 47 4 1-2# 2 i
PRAEEF AVESHFF Y D m(Ghermandi et al., 2004; Overbeck et al.,

£2-8 Tz A4 LEWEF IS RBERL SHEBAIEL

T a5 A B C D F G H | J
DL 9-Feb  9-Apr  9-Sep 10-Apr 10-Jun 11-May 11-Jul 13-Sep 14-Jul
%hEE(cmd) 2992 13391 373103 189203 632870 611597 697651 933090 715300
R E (cmi4 md) 0.002 0.009 0.259 0.131 0.439 0425 0.484 0.648 0.497
BEEFR (W) 021 093 2591 13.14 4395 4247 4845 64.80 49.67
no. of species 5 13 24 24 36 27 33 29 38
T yafs % & (spp./4 m?)  0.03 009 017 017 025 019 023 020 0.26
sd. of H' 0.18 015 016 015 014 014 014 013 0.13
Mean of H' 0.22 038 080 071 087 064 081 074 095
sd. of NO. 0.76 131 3.02 212 372 193 323 188 279
Mean of NO. 2.00 386 868 7.67 1194 7.17 1078 7.72 1381
Shannon-Wiever(Total)  0.44 057 110 09 111 087 108 1.03 1.18
Evenness 0.64 051 079 070 071 061 071 071 0.75

AT ARG ERE R RIS EIRERS -
(P‘}—-ilgﬂ *FE3 ‘f"’)

WEALHAEZLELREREL T AW O EELEL TE NS AEE
FEBIF B AR A ﬁiaaj > o BB E R d 20094 27 10.21%34 1 20139 %
64.80% » @ A fr2014E EA4v 2 X s 0201487 HBEMZRRERR D
49.67%(%4) « T d L RH A B V2 BER > ATF 22009297 (X {597
1)52591% 8% AR R RS F L L R1990#27 2 VA £ H (L BT
V5 28%)(4F FIALE BUp & 0 1992) - #1993 10 I 0 B RO BB A H R L
WSO ! T iE65%(M AR > 1995)R] T A L R oV a FlfAE s LR v
P Eaed AT RBELSFEF ARG M - Luciana et al.(2004)F 3 4
N VRIS RERPLE A B OR T o  { ATRG R AMIE L
W BT A ANRIE TS AR M

F1I* Sgrensensp iz 4p s 47 L 15 3 e pE ) HAE 2 NI R
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REV R IR PR S e o B T e A A i 40 (2 2-9 0 BI3-38) c Lz 4
LR A P 52009220 AL MMAEF B E AL EH DR AL EL R A

PR RS DB REF T T G AN B T AR E O REN B
H5 A VAP  EF VR R s P fid 04E G 4 B AR
2009&47 3 % % % 212009# 91 {r2010E 47 chj-#4p 14 £ B 24 < > 201145
T 2 FefiAn i dp e P19 B ehd§ o Bpom L m;‘g% e T B LR
R AR B G » o TR L E 4 B LRy P RS E  RE
MR R B BIER TR VSR A R AT B T 2 S
Bri wELBHABLF - KA T ABRPEIE ARV EGR
AME P & 0 1992) > H ¥ FE Boh o B AT c AR E 2 i
AMAE K VERP LT AWM I REDTE TR R AIEN TR

FIU P FEAR D dg e € MEE PE R B R B AR DERBNBH e o e ARV S w AR
PERE 3 S se 0 F phiEdeAd ¢ 0 3 i 42(Engle et al., 2000) -

290 ZuhzA4 LEHTE A B RRERT L LA o0t dy el - B

:_";«

09-Feb 09-Apr 09-Sep 10-Apr 10-Jun 11-May 11-Jul 13-Sep 14-Jul
09-Feb 0.31

09-Apr  0.56 0.29

09-Sep 028 0.65 0.20

10-Apr 038 071 0.80 0.31

10Jun 021 051 079 0.65 0.20

11-May 031 065 075 079 0.79 0.18

12-ul 016 049 075 064 082 081 0.33

13Sep 030 054 065 057 074 069 0.67 0.26

14-Jul 023 047 071 064 083 071 071 0.73
(FR %R 2FT FA)

d Cody 5 e A r 8 R 2 2 4 LET A ¥ VP AEEST ERE S
B0 (%29 F]2-38) > ¥ £2011#77 22013#£97 & = A 5 4piT2 4 £ %
o RAEY2 FEEREFL0IAEY BF 0 12014&78 X T $0.26
wﬁﬁﬁﬁa@%gﬁ%ﬁnﬁiaﬁ%ﬁ%ﬁ%ﬁ"\wﬁim#ﬁ?*
EPARr oA S R AR oA F AU 1S TR B A AR T
P FEE P R el e s o (e 2014 E 4 N (s > FI2014ET Y 2 FefE e
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12013 E7" 2 A EL.?#% A3 R A AR - %R A2ER2Z R % -Odum and
Barrett(2009) £ 7+ % £ X L2 R & > K T EREL L A N F b vE2
EEFRCIR)E O EAVEZ BRE S SIHE R EE OB -

0.8 -
0.7 -

0.6 -
=—Sorenson

04 4 —-Cody

03 -
0.2 -

0.1 -

05 -

0.0 T T T T T T T ]
A-B B-C C-D D-F F-G G-H H-I I-J
W2-38. 2z 4 LEMTE 20 RRHTE L FD2p kR AR
BFLW o (FRKR: 2P 5 TH)

AT LR 2014 £ 7 0 ;’%57 Foplgr 2013 # 9 7 2 2009 # 9 ? 2 F
FLipt (£ 2-10) » Hl"’z EY Fgﬁﬁdmﬁ’?ip’% LHPEER ué"’zﬂ | 5. p’f# FAB8BA L
SRS N 2 ‘*H«m v o AR pE) ’#a@ﬂk.w‘*% % 2014 & X (5

MR I HRTF2Z S MA H=0 5 20 F % (Viola adenothrix var. tsugitakaensis) 2 =
% (Festuca ovina) > & % 2014 £4 L iz £ - BRI REREN > Bf VT F
(Vi.biflora)~ 32 2 & iz 4 5 - g2 H -
%210 Z2hz=A 4 LEWITY 2 2 RPIHRF 2014 2R 45 A5 2013 & 2
2009 E2 A AFTHAVRIFBBFIATHE JA2L Rk

2013 2009

s a4 1y ) 32

R ® i ;f:'i Fe i ﬁé 1 :fi: ¥

i 36 =F LA 9 FHERE 36 LERECFE 15

£ 24 PR LFTRE 8 & gm 29 gE YT E 14

2T F 22 BRTEF 7 2LEE 22 3 LLER 10
- R 1E 20 Sy 5 ERiUE 18 LN
AR HE 19 2Ll 4 1% 16 3 L& 5k

(FA &R 2 TH)
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¥ =

R TR AR T (PR & foos BUE > 1997) 5 2008 w L R 4 pERY 4
%1965& » X UERFILH AT B40E o @ 2014 17 12008 £ 120 il B IR &
KBE > g Az A 4 LR E 4 22014810 L« ] (fire size) e 5 & (fire
line intensity)#2008& 127 /|- ; 1% = gt & F] & A4302008+# 127 L& » b £ &

B S R ATBA0E 5 4 1405 Eenfi kA R B A AR ER
BERL2014E 10 VIR A o B A RPN ERELVEBRE L] > N
ARG VR G VR REHRE SRR U E N i 2 afh
i R e ﬁﬂf‘i‘ﬁf;ﬁﬁ £ (Fh#P 45 4ot & 5 2002) o o 220148 L 5 B
B33 P EANE S s P3RS 2 A B BE R AT R
WABATE R F i i R 320082 120 %k 17 Bo(F 2-6) o d ¥ 4p e 11 4
SN R L R A B AR Fepl iy o R B AL T
Bl b2 g 4 o et e BH LR enfd 5 0L (8 dRE o
AT EE A F AP TR TR S LA o AT R 2014
AELY AR R E 2 RS R hig & £ 1020084 120 X uEl- 0 2
FAVRBERREZ PRI RERAF Ol R E DB F VETHR? kg
AR o

3N S HEAR AR R %Kﬂ FOORORE R R L g 4 pER S 0
FREEHCE R iR R BATEFEZ AL ER PPBRI AP LE
ZW&»F“&ﬁEZxk%% %W?&%K%%i’ﬁﬁﬂmm#¢&@
MOREPEED o F]t VR 4 PRV 4 2014 2 2008 E MMM E < K ehAw] o

3. Vi S HREEREA AT
Frfir PRFEAAFTZ A4 LEFEET AR L EFA S RIERR 2
H25(% 7 B 2-39) - .‘*%é‘tﬁ:r A2 PRNSHERLRERLEY R
&7 & ¥ (p>0.05) - A R REAE S EE L TR AR 6T
&ﬁ:ﬂ']n,gi?gm\ E%ﬁpi—g?ﬁ&ﬁaiﬁ}imi 22009 & 2 7 2240 2 FHER FINH
B3N T e ot pEEP (p>0.05) 0 B i e i 2 03] 5 Zipf #23) (or Zipf-mandelbrot)
2 ﬁ%ﬁtﬁ' W\ﬁﬁ:ﬂ ;22009 & 97 2 2010 & 4 7 pEo 4 - BLRS R
%3 iRl A £ 2 AR BN A £ B bt’“%i_ A AP HPBEFfE
WA FAF s ;2010 £ 67 2 2011 & 5 % 2 FOoRL s WA f «xg,t 4] 2 ETH
A EFEE ARG AEKRT 2011 & 7 2 FEREAY RPN S G
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TF LA BREREA S

it

LRGBS 5 BF > (p>0.05) 5 & 2013 # 9 ¥ 2 TR H ARG 2 Rk
2011 # 5% ; #¢ » %2010 # 5 * B4 > Zipf-mandelbrot 3]+ 5 2 143 &
PREp 2 B iR 6 2 T o
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Log(Coverage) (m2)

1e+0

1e-1

1e-2

1e-3

1e-4

1e-5

1e+2

1e+1 A

1e+0 -

1e-2 -

1e-3 A

1e4

1e+2

1e+1 |

1e+0 A

1e-2 A

1e-3 A

1e4

#® 2-39.

T

kL
.
g
&=

I

Feb-2009

Apr-2009

20 25

Null
,,,,,,,,,,,,,,,,,, Preemption
————— Log-normal
— Zipf
—i— Zipf-Mand

8 16 24 32 40

- Rank
AW+ REIREALLEE o (TR K
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TR
Pl
=
B
AN
W
<l
=
by
-5
\"
ci‘Z_l »
o
)
Yr‘;
T’T

TR AT R A IR
¥ 4 1%%’ﬂ“ﬁ*ﬁ@%
BT SR RPN VO RERRE S B N A E A
MEgFPRBIATREIRRERE DS AT € B Fo4od 2 BARAZ
Zipf #-3](Wilson et al., 1996) - ¥ #F » & % L {8 & pFHp 3~ 8 4R H07) ﬁiaiﬁ“/‘f E
2009 & 2 ¥ {4 * ek > b ig f gepFdp 2 Zipf-mandelbrot 03] 5 B iE 8 & 2 W
o2 EEQRI) ATy LERAFFVSBEHREF S AU HHERE A
HN(Fh> 27 BRGNS 3 i B> o R T S A lAp i TR B E
EAp i Y BRI LR 0 R E RGN A G AR ok o 2 iR ANRD
R Zipf B3 Y RA R SR BN R A R R
- ERZART LA AR BRI ERE EME 2 TR AF o LS4
o4 AR 2 Zipf R s e 2 T3 ifiﬂiérﬁ-ﬁﬁ(%%
EON ) A AEL BE P B e 0 S BRI OR A RGRT F R B A

1e+2

May-2011 Jul-2011

1e+1

1e+0

1e-1

1e-3

1e4

T T T T T
24 300 6 12 18 24 30
1e+2

1e+1

Log(Coverage) (mz)

1e+0

1e2 — Nul "m.\
............ Preemption
V| | mm——— Log-normal
1e-3 4 [} i Zipf PY
— — —  Zipf-Mand

0 7 1I4 2‘1 2I8 350 8 1I6 2I4 3I2 40

Rank
W 2-40. 2Lz 4 LEFITTF 2% 20112014 £ 3 bR BERZ ¥RE
AW -+ PEFEIZREBELEFF P o (TR IR 2AFLFTH)
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2211 2L¥ RZAL LERIF AP WL B A REFHZEREERJI? S
BERSIRELIEZ

Null Preemption Log-normal Zipf Zipf-Mandelbrot

Times S Dev. ¥ Dev. ¥’ Dev. x> Dev. ¥ Dev. 1

Feb-09 1 029 025 082 204 001 0.01 0.00 0.0 0.00 0.01
Apr-09 1 115 127 242 448 0.03* 003 003 0.02 004 0.04
Apr-10 1 2533 26.39 36.14 4865 6.11 758 7.04 868 4.82* 572
May-11 1 111.30 124.90 135.84 186.24 12.60 15.03 13.99 16,50 8.59* 9.68
Sep-09 2 30.67 30.36 44.70 5426 422 450 712 687 3.84* 3.64
Jun-10 2 66.53 67.15 6437 69.46 11.22 1164 17.01 16.94 9.47* 9.29
Jul-11 2 104.47 25.62 11511 2423 670 025 7.98 093 4.49* 049
Sep-13 2 61.99 179.05 58.18 243.36 2.18* 29.98 811 32,65 4.05 2040
Jul-14 2 157.85 6851 18494 7186 2543 194 2732 6.40 18.12* 3.15

Aféﬂrlv%i P25 R AT oM ATEFE 0 TG L PR -
% B if #73] 2. Deviance
(FHR &R : 22 TH)

BV BRI B iR s B4 7 B B N R iR A
ERBLHENT R wFrAes % 0 AT E T b A
l&%‘%ﬁii W] Gl (P fRdcz A R ARRITE AW R A ) Bl R

FRGORER L FPL AL REFREEZRLITE - T 2010 £
Pl g T RIS > P RN - B S e A B 18 ﬁ%'f ik
ﬁﬁ?i’ﬁwijﬁ*ﬁ/ FRIAE > Jibfa koo ippd @ ey 4p
N IR BRI 2 kAT SRR R REE G W d R
LAz BEEGF . 2378 (2011) Y RiTEZ S RARAAT EE K OP
AIRDSPHERAN(TE B ERARR) AR A T L OB S FEE
FEOSHFR EFAFTOER SRR L antg g { F %ﬁiév’ﬂi’é/\ ’
RS S R A F T A L S BRI B 2 B Ml ORI TR
feif 243 e £ 29 magx 2 &% frkgor Zipf-Mandelbrot #-73] 2 # i 2 #05% »
pt 7] Zipf-Mandelbrot #7382 5 Zipf #-3] ehae @ > 2 B AR 5
Bdoa - $8IFLEF Fa FRESLINSEL AR RS R
(Barange and Campos, 1991) > = % #&pF#p Zipf-Mandelbrot #-7)| ¥ 8% it 4 F
A ehpesf 128 o Chiaruccietal.(1999) v 1 % &2 2 4+ & e F A ¥4 8% i
A) 2 Zipf-Mandelbrot #-3]2 E# P F R > M H FREFHKRERDT R BT
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A A RS ED S

Zipf-Mandelbrot 53] » & 2. » 12 4 & i& {7 W2 TA R R fHled B A F
Al > Chiarucci et al.(1999):% 5 M F]lw B i € PF L2 F 7R 0 X
Zipf-Mandelbrot -3 2_ iz 3* S8 5 - Hp 3 Eefci G R » i s o R iE

% (2011) # DR E AL AT B nB T F 0 BREEL ES
Flt A Bp m#ﬂ?fé B Ed RFEA @ Zipf-Mandelbrot #-3] 4 iR 444

A AR RO R 38 4

STRHEA A ER R IR Al G B FW R TR X A Al
A GERSAEREF 2 MR ER ) L fElk S SRR § MR TR
AL AREERTELE R LR HREAY A L SR DR
FARETF L LE A B LR RS A R B AR T
FoowA Efofr o et 2 kR i e BRARY 2 »
SRR EF o AL AL E RS o RATZ (2009)F Ee 0 T p

R P PRI BR2ZAFHEZ R AR T EREINEZIREFTT B2
J{’ ’ lfiﬂ‘w:—» SRRl BERE- B R R IZATE I ER
4

PRATRLBREHES U EP2 BRPET AT A BRG 3434 ¥
S o) m%gb sz 4 Ap ¥t £ o Wilson et al. (1996)32 & %t %Li iR 2 S HEAE
BT A HRCT] ARF R PSR Fi¥ B2 pag A

A€ AP FETHBCA] 4 o

&
\i'lét

L= A 4 LEEN {2 T AR
WY EFEDSFANIRG 22 HREA TR R (F2-41 > £2-12) > 7
FRALIEDELBIR AR RV SIFFLERR L S5E RN BRI
LR ARIK AL WA TR R Blihlans 2B o Ao N (S enpF g gl
T e B NI E2008E 27 chite i bl 2 R 2T S L B IR A 2013£ 97 o
Fofh o fh2ene F IR B R IR 2009 40 cde fE o X {5 H 1502 & 42009 2
P(L{82 2 ) AP LT BB B Z D > 2B AP T BN
T VAR Ao BY CBREPAACAAY B REBER
TR ALY A G A F o R 852009227 2 A HE G R AES A
EF A IR CREBELSMRTSI REDLY At A F AN d AR
T ORT A R Y FERARELY A BB g a
o= AT AR s M AT LI 200947 MELE 5 2 2009# 27 & is

T\
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o % EPPGEEERE

Fhrhe Mmnfasg o 2 LA EMI000mME F L Rt 2450 pEE
PG o 2 N AT BT 2 R e 4 o Bell(2001) 4R

NS F ALY R s F 2587 0 - 5 F U (resprouter) > ¥ - 5 R fE
% (reseeder) » @ 7 i ¥TAVEEEERD .4 (Guo, 2001; Luciana et al.,
2004; Bond and Midgley, 2005; Buhk et al., 2005; Ojeda et al., 2005) -

life-form
AP

(o
HECr
oG

Axis 2
o

|
J
Mit
Yun
boj Alf
o vis Pin ¢y M
W o o X'J‘m Axis 1
A
Gei| LutVe
4% e Pty Hyn
Trs Saf ‘-QBe
Ho
| Gai a
Dis
- dﬂ
Gae
AH

W24l 2 L=24 LEFTF2H I FFH2ZHRLSITHA2000 & 2 2
B:2009 # 43 ;C:2009 % 9% ;D:2010# 4% ;F:2010# 6 % ; G:2011
#5781 ; H:2011# 7% ;1:2013& 9% ;J:2014 & 7% o (FH KK : 8
TR
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2212 2Lz 4 LEWITIH I EFHLIHERESTE

Inertia=0.7254 ¥ - $h % = h R
¥ #c42 (eigenvalue) 0.19 0.15 0.13
REERF 26.67 20.21 18.11
ARREEES 26.67 46.89 65.00

(FR&A 2L TR

ZA 4 LR A B V0B A NBAER XM LR AT R B

e e 2T I R S E R ﬁféfﬂ'liﬁé_o NS0 A BT Ry :'1Iﬁz’v’ﬂ3f?'7f§_
3 BEE(Lyv) ~ 2L L R (Pih) ~ AR F ﬁfp (Angelica morii, Anm) ~ - <% =
(Sov) ~ & Ak 1% 52 % (Aletris formosana, Alf) ~ 3 L= (Mit) > 12 2 3. L4 75 (Yun)
FRA(E2-T > BI2-44) o VISHRF D H NRA= L nfE R B E(Osc)
2. & Sk (Hyn) ~ B3 5 (Sph) ~ % L & Ac(Rosa transmorrisonensis, Rot)
® b9 R AH(Gai) ~ 2 L FF(Rhp) ~ R 2 LA 5 (Gea) ~ & # B & (Lilium
formosanum, Lif) ~ 4 % & %%“(Smf) R BT (Veg)E 104 - J HEAS1TEE R
FHER AR P A BT AL Y A o LA EA Y A IR S
2 5 A(R4) > R ZAEF %?#4#%13:».@% A B B(8)2-42) > 7 (8 e o
B% o2 LHHE B LEH2000E20 12014870 F 5 A H 0 FI2HEE AR H
B2 P SR AP L R A F 0 22008 LB
AVAFAFT AP LA RS RES 212000240 Bl A REFR 0 RIK

Lo A, 4% P .
RTINS 2 RAR AR o

FhiSH R ar AR 12 5F > 4o LT F(Lem) ~ X 1Bk
* Jic (Dra)~ 5= g (Drc)~ & & L4 #E(Gei) ~ 2 L T %7 (Agm) ~ 4+ £ (Poj) »
2 L4 37(Cok) :}é@i%%ig(Cat) W & (Cas) ~ ¥ F(Feo)% » pagfe o ¥V
W d Ll 5L RN RS e R o AP AR Pe(Saf) Lk
# (Peracarpa carnosa, Pec) ~ ] % 7k 7+-7=(Galium echinocarpum, Gae) ~ % 4 4¢
% (Gentiana atkinsonii var. formosana, Gef) = 2011 & 7 * A 3448 - 2013
£ 97 3 LI (Prm) % & < .L¥r g (Hieracium morii, Him) 2 * pFgp 4 D 3860
Prflo (53 2014 £ A4-2. L > WA 2014 & 70 A L T2 ARG RIS U
#(PIb)z &% 2009 # 9 7 2 2010 # 5 7 = 3 # & Flen1 L 7 (Pimpinella
niitakayamensis, Pin) i 4t 4p $H 5 e ﬁ;ﬁ_;; PEPERALEREZ 2L
2.3 F|(k £ > 2004) 0 4- 2008 £ v f i T 2013 & A IR ensE ﬁ“ﬁr & >
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B G| R A R AR d A B A

FEURZ SR  FERFEFPHI L AESF S AL S

Lut
4
; B life-form
3 10-Apr AP
Och
WmCr
G
Rot
Ruh
Via
Gai
Vef Sph
£eR Anm
&
Smf
Hyn
Axis 1
Gea
5%
! Aa
Gei
Cok Lif
sen S
Def
Pim
Dis
B 5 may Sed
o~
w Prm -
life-form z 13-Sep
AP 8%
OCh 7%
HCr
oG
Saf Bek
A
Pih
Anm
7% 7% Swr )
20 3% 16 Sph Him
o Lut -Gea
Pim A8M | cok
vef Mit Def Adm
=" Yun Gei =
Lif el
Sov Vi
Alf Rot  [MEVis
& o
ae :
A11-ul Smfngf Axis 1
Dis Ruh
3% 3 o 3%
Hyn T
" S 17% 17%
V: Cat Poj
Pin o
m
Ruc
vib
Plb
Hya
14-Jul
(<)

W 242 2Lz 4 LEHTEIH I FREHLHBSFH 8

ALFR -

tREEEBAZPFY TRARABAZIEY o (FHRXR: AFELTH)
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:i¢3%i¢iii%%@zkﬁ\mmﬁ;ﬁ#mmmmu,q
(life-form):e (7 41 & (B12-41 » £2-13) » ¥ 727 f3 L S 454 AR 2 4 54 %
ABF o 2% 2 1 7% (2010) - %%viemapmiui%%ﬁii¢@
B L d Ak ¢ a5 A (life-form spectrum)Ap 2 o R EET I B L A4

L 1S 3 A AR AT ﬂ%ﬂéﬂ%k%w7%ﬁ°#%’d%kﬁﬂ SR

7 i,,:_j;];,g_’fg'j*r, 16;@;13 2z V\lﬁﬁi%ﬁi&‘ﬁ‘.‘_’r 4#;4 /’\—E"_TJ;H’L;P‘@ o
o~
cok 2 times
i
<C
A Feb-09
O Apr-09
i Il Apr-10
Gei
Dis < May-11
e
Vef %
PIm %»
Bek Atr Feo
Ruh ViaSph i
Pin Lut Gea
Def B
Anm Hyn A
Sen MW osov A Ayp
Gai A Axis 1
Pih @)
Osc (B O A A
O
© ©
O Alf

Lif

W243 2Lz 4 LEMTR 22X 5EF FED 2 FEHEL1TH -7 ben N
2AR2FH c ARGBABELT A RN (TR KRR 2P FTH)
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2213 ZL=A 4 LEWTEIH EE IR EBHRLS A

Inertia=0.7254 ¥ - $h ¥ = $h ¥ = fh
¥ #c42 (eigenvalue) 0.68 0.40 0.14
fh£ (Length of gradient) 3.09 2.96 1.89
FREEF 22.32 13.35 451
ARREEES 22.32 35.67 40.18
(FH & 2 27T FH)
times z Gag
A Sep-09 = Ruh
® Jun-10
W Jul-11
O Sep-13
Jul-14

Bek

Poj

Axis 1

Vib
Hya
Via

Lif

Vis

k Di
Col ra Atr

yn
Lem
Plb

Rot

Osc

W244 ZL=24 LERTXIPEIREARFHLIEEHBLITH - * F e
BRLA2R2LPEY A phEX ARAT A Rp - (TR KRB 2L TH)

%214 2Lz LEHET AP FE A RRHLEAEERASITE

Inertia=0.7254 % — b % = #h %= Hh
133 (eigenvalue) 0.24 0.18 0.12
fh+£ (Length of gradient) 2.20 2.23 1.70
FREEF 10.98 8.22 5.58
ARREEES 10.98 19.20 24.78

(FHR LR 221 FTH)
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XL Ear B(E &35 0 1989 ; 4§ WALE P & -
1992 Fufi 4 > 1995 M & {5 B2 - 1997 ; ¥f W4%; 2005 w0 % ¥ - 2014)
X S Ay R “"K#F D FRESAE AV 2-838 N T RARERITA N ED 2
Pl 2 AR BT F M E AL € BBV % iF 5 (fire dependent
vegetation) - @ 22 H 4 2 P g 5 V&g 5 f& (fire adapted
species)(Andrew et al., 2007) -
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i A }iJe

S B RAR(L95) BT T g o e by 17(4): 13

FTEESPI A S FEE A P 22 (201005 B rzesh O B 2 X F R PRl o
HREFEF T 23(6): 905-909 -

IR R AT L FE 5§ (2002)i8 B A TR o 4 B 47 19(2): 176-183 -

I RR974) S EB LY R2d k2 B FRE T REE LG -ASFT Y BT 41160

_}_pqi\i{g»w\_}g ﬂﬁ‘“ﬂfﬂ””‘ﬁi& (2008) LV b ia—ﬁ—phir}‘,fiiﬁi‘gf o
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e 2-l ZLEAMHEFGERBESFE

"
By, P gt Fu 2 &4 2 ; "
1 fl4p Juniperus formosana thf Cupressaceae EA P B
2 TRLY Abies kawakamii A Pinaceae ERES P B
3 TR ER Pinus taiwanensis gt Pinaceae RS P D
4 N LAY Tsuga chinensis var. formosana aft Pinaceae EIES P B
5 R g (o Acer morrisonense WAL Aceraceae A P D
6 E R NS Aralia bipinnata I 44 Araliaceae EIES P c
7 TEVE® Hedera rhombea var. formosana I 4ef Araliaceae AEEX P C
8 S RE Berberis kawakamii ‘| 4+ Berberidaceae S P B
9 ENURN-S Berberis morrisonensis ‘| B¥#  Berberidaceae S P AB
10 Engsh Cynoglossum furcatum ¥ ¥4 Boraginaceae ¥4 H D
11 ERCLTER Y Trigonotis nankotaizanensis ¥ I  Boraginaceae ¥+ H A
12 EINIPUE S Adenophora morrisonensis 4L Campanulaceae ¥ * H ABC
13 HBED % Adenophora triphylla 4 Campanulaceae ¥ H D
14 LR AT Peracarpa carnosa 4L Campanulaceae ¥ * H CcD
15 Gl Ry Lonicera acuminata LA # Caprifoliaceae AEEX P BC
16 NP4 Lonicera kawakamii %% 4 Caprifoliaceae A P B
17 ENTE Viburnum betulifolium LA # Caprifoliaceae AEEX P B
18 ST L E Viburnum foetidum var. rectangulatum % * #*  Caprifoliaceae AEES P CcD
19 i ® g Viburnum urceolatum % %4 Caprifoliaceae HES P C
20 L g E Arenaria subpilosa %% 4L Caryophyllaceae ¥ # H
21 ENNTE 1 Cerastium trigynum var. morrisonense % #*  Caryophyllaceae =~ ¥ * H AB
22 Ry Cucubalus baccifer %% 4L Caryophyllaceae ¥ # H D
23 ERNTY RS Dianthus pygmaeus £+ 4L Caryophyllaceae ¥ # H A
24 THE ¢ Dianthus superbus %% 4L Caryophyllaceae ¥ # H BCD
25 ERT LS Y Silene morrison-montana £+ 4L Caryophyllaceae ¥ # H A
26 T RAY Alnus formosana AL Celastraceae A P CD
27 48 e Ainsliaea latifolia ssp. henryi A Compositae ¥+ H BCD
28 ENNIE R Anaphalis morrisonicola e Compositae A C BCD
29 R A Anaphalis nepalensis A Compositae ¥+ c A
30 BLY Artemisia indica e Compositae A C A
31 filhy Artemisia kawakamii A Compositae ¥+ c AB
32 Sl fF Aster ageratoides A Compositae A c CcD
33 L5 Aster takasagomontanus A Compositae ¥+ G A
4 %4l ¢ P (phanerophytes) = #£7% {8 4 > C (Chamaephytes) = ¥ % {5 4

(Hemicryptophytes)
¥ (Therophytes) - #E# 4+ A &7

~£4alv’4fa#n ’G(Geophytes) sy EY T G-
¥ o BAALURT CATBIEY

¥ DA TR L K
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e 2-l ZLEARBEFGRBESFE (X)

4 5
By, P gt #* EAR 2] %i‘%
34 28 Aster taiwanensis ¥ Compositae ¥4 P C
35 N7} Cirsium hosokawae s Compositae & & H  ABCD
36 Ly e Conyza sumatrensis fo A5 e Compositae ¥ T CD
37 ENIE Y Erigeron morrisonensis bR Compositae S H B
38 3R Eupatorium formosanum e Compositae g S H CD
39 ARG Gnaphalium hypoleucum qf Compositae ¥4 H D
40 FS g Hieracium morii e Compositae g S H ABC
41 P Hypochaeris radicata P Compositae S H C
42 Y Ixeridium lagvigatum e Compositae g S H CD
43 ESNTS 5y Leontopodium microphyllum qf Compositae S H A
44 &g Myriactis humilis e Compositae S H BCD
45 TRy Parasenecio hwangshanicus e Compositae H B
46 ENTES: &9 Picris hieracioides ssp. morrisonensis ~ # #* Compositae ¥ H ABC
47 E -1 Senecio nemorensis var. dentatus qft Compositae H BC
48 w5 Senecio scandens e Compositae ¥ H D
49 - R Solidago virgaurea var. leiocarpa qft Compositae H BCD
50 ol &g Syneilesis subglabrata e Compositae ¥ H CD
51 d Sedum erythrospermum R Crassulaceae H BCD
52 AN E Hylotelephium subcapitatum A Crassulaceae ¥ H AB
53 EANTC 8 Sedum morrisonense B Crassulaceae ¥ H A
54 IS Arabis lyrata ssp. kamtschatica AT Cruciferae S H AB
55 HEFF A Arabis serrata T Cruciferae ¥+ H A
56 FHLAE Barbarea taiwaniana Lo Cruciferae ¥4 H AB
57 LR Draba sekiyana L Cruciferae ¥+ H A
58 ENNTNTE %) Scabiosa lacerifolia e Dipsacaceae ¥ # H AB
59 A A Elaeagnus thunbergii AR Elacagnaceae & + P B
60 B Lo SRA Gaultheria itoana BRI Ericaceae # C ABCD
61 9 IRAT Gaultheria cumingiana HEg Ericaceae E P C
62 % Lyonia ovalifolia BRI Ericaceae # P CcD
63 Wi RN Pieris taiwanensis HEg Ericaceae # A P CcD
64 ESNER Y] Rhododendron pseudochrysanthum BRI Ericaceae # P AB
6 LAR LR 5;: ?Z;ijzzgfgi;ﬁ:qromlosum g Ericaceae #* H BC
66 mEHFY Rhododendron noriakianum HEg Ericaceae ® A P CcD

4 AU p (phanerophyteg) “'_3\ ;}Li—_; ’]“_E’__.*;’ » C (Chamaephytes) f—a\ B 4 té_’_. ' H
I

.
(Hemicryptophytes) = X3 ¥ 454> > G (Geophytes) &z ¢ a4 » T 5 - £ 24 f5+ ¢

F= (Therophytes) - e 3+ A #4718 Lfe#E+ > B & 1A 44kF » C AT 42 42
A oD AT ERF A -
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e 2-l ZLEZARHEFERBESFE (F)
kit ¥t # 2 &4 j E

BA #R
67 =L g Rhododendron rubropilosum g =4 Ericaceae HES P C
68 =B Vaccinium japonicum var. lasiostemon #FE7=#  Ericaceae E S C CD
69 REF L Cyclobalanopsis stenophylloides CEE s Fagaceae & * P D
70 R Pasania hancei var. ternaticupula e Fagaceae EigES P
71 Lt Quercus spinosa S Fagaceae &+ P
72 FERE Corydalis ophiocarpa KA Fumariaceae ¥ * H
73 P2 Lids g Gentiana arisanensis FerEgL Gentianaceae ¥ * H ABC
74 X S Gentiana davidii var. formosana Fere gl Gentianaceae ¥ * H BCD
75 LA Gentiana itzershanensis FerEgL Gentianaceae ¥ * H ABCD
76 FrEE Swertia macrosperma ForEFL Gentianaceae ¥ * T BC
77 ESNTLLEV S Tripterospermum lanceolatum A PR Gentianaceae ¥ # H BCD
78 B o Bl i Tripterospermum luzonense FeHE AL Gentianaceae ¥ # H D
79 S0 AFEY Geranium hayatanum Y52+ 2% Geraniaceae ¥ & H AB
80 ERNIE R Hypericum nagasawai £ S Guttiferae ¥4 H BCD
81 b B Clinopodium laxiflorum A Labiatae A H BD
82 fr2 LTS E Y Salvia arisanensis BA;T4 Labiatae A H CD
83 Sou L REY Salvia hayatana B2 Labiatae ¥+ H C
84 LAERFL Taxillus lonicerifolius var. lonicerifolius % % 2 #* Loranthaceae  i# * P
85 BLBERY Circaea alpina ¥rE ¥4 Onagraceae ¥ * H B
86 EEE R Epilobium hohuanense rE A Onagraceae ¥ # H AB
87 AL E R Epilobium amurense ¥rEFf  Onagraceae ¥ # H B
88 *H A LAERE Oxalis acetocella ssp. taemoni FEF T Oxalidaceae ¥ & G B
89 L J'ﬁ%f‘ﬁf Oxalis acetosella ssp. griffithii ﬁi'f%?f%i Oxalidaceae 4 G B

var. formosana

90 ATk Polygala japonica BAE Polygalaceae ¥ # H CD
91 S Polygonum chinense 5 Polygonaceae ¥ * H BCD
92 E IR Polygonum filicaule ¥ Polygonaceae ¥ * H B
93 240 ¥ Polygonum pilushanense 5 Polygonaceae ¥ * H B
94 i3 Polygonum yunnanense ¥ Polygonaceae ¥ * H BC
95 ESNIE: w Primula miyabeana FEHTH Primulaceae ¥ A H AB
96 Kb i Cheilotheca humilis R Pyrolaceae A T BC
97 HEREY Moneses uniflora R o Pyrolaceae 4 H
98 EZR AT Monotropa hypopithys R 3 Pyrolaceae ¥+ T
99 ENNIY: B Pyrola morrisonensis R I A Pyrolaceae A H BC
100 R sE T Anemone stolonifera B Ranunculaceae ¥ % H B

4 %3] ¢ P (phanerophytes) = #&7 {24 > C (Chamaephytes) % » % £ 4 > H
(Hemicryptophytes) = X3 ¥ {5 4> > G (Geophytes) = P a4~ » T 5 - £ 2 fE+ 48
F= (Therophytes) - e 3+ A #4718 Life#E+ > B & 1A 44kF - C A 7422 42
A oD Ao kA K o
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e 2-l ZLEARBEFGRBESFE (X)

, e i
wy FE Fe # A P R
101 Bk Clematis montana Y Ranunculaceae  *F %+ P B
102 R Ranunculus taisanensis LR Ranunculaceae ¥ # H B
103 AR P Thalictrum urbaini Loaq Ranunculaceae ¥ # G AB
104 TR Ranunculus formosa-montanus LR Ranunculaceae ¥ # H AB
105 T EYE Fragaria hayatai F A Rosaceae g S H
106 ENNER SR | Photinia niitakayamensis F A Rosaceae RS P C
107 EE 5 Potentilla leuconota ¥t Rosaceae A H AB
108 Tlifee I Potentilla tugitakensis by s Rosaceae ¥+ H A
109 HENEBF Potentilla matsumurae var. pilosa F A Rosaceae g S H CD
110 ENTR Rosa sericea var. morrisonensis E A Rosaceae RN P AB
111 % obF i Rosa transmorrisonensis F A Rosaceae E A P B
112 ENNE - E R Rubus rolfei F Rosaceae AFHEX C  BCD
113 Tl 40+ Rubus taitoensis var. aculeatiflorus F A Rosaceae A C D
114 ER&F Rubus trianthus & A Rosaceae A cC ¢C
115 TERE Rubus pectinellus F Rosaceae *FEL C CD
116 S tiReT Rubus pungens var. oldhamii & At Rosaceae A C ABD
117 IEF Sibbaldia procumbens F Rosaceae S H A
118 F R Sorbus randaiensis ¥R Rosaceae A P B
119 BSHRy Spiraea hayatana F Rosaceae # P BCD
120 1 7% 7t Galium formosense A Rubiaceae ¥4 H  ABCD
121 EXRS Rubia lanceolata RS Rubiaceae ¥4 P C
122 L Salix fulvopubescens 1 et Salicaceae A P BC
123 3L Salix taiwanalpina # gt Salicaceae # cC A
124 < R REPRBE Chrysosplenium hebetatum REBEF Saxifragaceae ¥ A H B
125 + i Deutzia pulchra LB X Saxifragaceae & * P C
126 E R Herminium lanceum REBEF Saxifragaceae ¥ & H D
127 S Sk Hydrangea integrifolia LB ¥ 4§ Saxifragaceae rEFEA P D
128 ¥y Parnassia palustris %A ¥4 Saxifragaceae A H AB
129 TERERS Ribes formosanum LB ¥ 4§ Saxifragaceae # P B
130 A Ellisiophyllum pinnatum = Scrophulariaceae ¥ H C
131 FAART Y Euphrasia nankotaizanensis = Scrophulariaceae ¥ #* H
132 ENTRIA S Y Euphrasia transmorrisonensis = Scrophulariaceae ¥ H ACD
133 Bl A X Mazus alpinus = Scrophulariaceae ¥ #* H BCD
4 % 4] ¢ P (phanerophytes) % #&7% {8 4 » C (Chamaephytes) % » % & # > H
(Hemicryptophytes) % X3 # 54~ > G (Geophytes) s+ ¢ g4 > T 5 - £ 4 fd+ 42
$= (Therophytes) - 3% * A&7 % L{EHF B L n A 1% - C 474121

¥ D A R LA -
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N2l ZLE AR EFERBEFFE ()

. . i

it i ‘m PR uw
134 BLE A Pedicularis ikomai % Hp Scrophulariaceae ¥ * T AB
135 ETE 2 Pedicularis verticillata = St Scrophulariaceae ¥ #* T B
136 ESNIE Veronica morrisonicola 2 5q Scrophulariaceae ¥ * H ABC
137 [ Veronica oligosperma = Scrophulariaceae ¥ * H B
138 A A Symplocos formosana e it Symplocaceae &+ P D
139 Pt E A Symplocos stellaris Akt Symplocaceae &+~ P C
140 EEY A Eurya leptophylla e Theaceae EA P c
141 ZE Trochodendron aralioides ¥ A4 Trochodendraceae # + P D
142 ENNTE oS- Conioselinum morrisonense Hraj 4t Umbelliferae A H B
143 e Angelica morrisonicola oAy Umbelliferae ¥+ G AB
144 G BT Hydrocotyle setulosa A Umbelliferae 4 H D
145 L4 Oreomyrrhis involucrata FeA Umbelliferae ¥+ H B
146 ENNE Pimpinella niitakayamensis A Umbelliferae 4 H BC
147 B &K Pilea aquarum ssp. brevicornuta At Urticaceae ¥+ H C
148 ZERTY Triplostegia glandulifera re Valerianaceae 4 H B
149 EFHEEE Viola adenothrix TEH Violaceae A H BCD
150 BETEE Viola biflora TEH Violaceae A H A
151 TARTE Viola formosana TEH Violaceae ¥4 H CcD
152 A Viola mandshurica TEH Violaceae A H CD
153 Kb EFE Viola senzanensis TEH Violaceae ¥4 H BC
154 £fixak Arisaema consanguineum *akf Araceae 4 G CcD
155 L RUES Miscanthus sinensis L Gramineae ¥4 G BCD
156 ENNTE N5 o Juncus triflorus FE A Juncaceae A T B
157 R D Luzula effusa F A Juncaceae A G B
158 AR Y Luzula plumosa o E L Juncaceae 4 G CD
159 RSl A Luzula taiwaniana Fe XA Juncaceae ¥4 G D
160 T piEayE Aletris formosana BEF Liliaceae A G BCD
161 [y Aletris spicata e Liliaceae ¥4 G CcD
162 AT Helonias umbellata BEF Liliaceae A G D
163 R Lilium formosanum BEF Liliaceae ¥4 G
164 1R Maianthemum formosanum e Liliaceae ¥4 G B
165 BALEEY Ophiopogon intermedius BEF Liliaceae A G CcD
166 TV Veratrum formosanum BEF Liliaceae A G BC
167 B LB Cephalanthera alpicola WA Orchidaceae A G C
168 Bfow = Coeloglossum viride w3 Orchidaceae ¥ G AB

4 % 4] ¢ P (phanerophytes) % #&7% t2 4~ » C (Chamaephytes) = ¥ % £ 4 - H
Ao EA I
4= (Therophytes) - £+ : AL+ 8 LEEF B A7 4A 4% > CATH 2
A oD Ao #RF R -

(Hemicryptophytes) % X ¢ 84 > G (Geophytes) ¥ ¥ 484~ > T
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e 2-l ZLEARBEFGRBESFE (X)

, 2 i
i gt #* 4 %3 ea)
169 ERCE &N Goodyera nankoensis WA Orchidaceae ¥ G B
170 K sd Herminium lanceum WA Orchidaceae A H CD
171 B R L Oreorchis indica WA Orchidaceae XA G B
172 BREAS Y Platanthera brevicalcarata WA Orchidaceae ¥4 G B
173 S B o W SPSI;te;r::;;:kr)r;:zdarinorum WA Orchidaceae LS G BC
174 S Y F Ponerorchis kiraishiensis WA Orchidaceae ¥+ G AB
175 wE Smilax china gEp Smilacaceae AEHEL P D

4 7% 4] P (phanerophytes) Z #&7% &4~ » C (Chamaephytes) 2 ¥ % £ 4 - H
(Hemicryptophytes) = X3 # 454~ > G (Geophytes) z# ¢ g4 T 2 - #2 A+ 42
F (Therophytes) - £ 3% ‘A1 8 Lje#E+ » B L 744 4kF - C A Td1224
T D AT HT R -

2-130



I
Eicd
&

£
~a
|
=

7
oot

ki
qﬁ

Fif SW2EEBHE

gagitkap leomE el 3w
IR N S gy‘}’ig’%#ﬂl%g‘,gﬂ;zﬁﬁ‘l
Mz B A BRFF L

i &
MAEss B A~ B BRI S R

- NP %A
ZLAApE BT OE LR AL E ¢ HE B 360 LES
m i d? R RE c AEY o FRRIFET 2 FpBoa 0 H
Pk BB S o T BB A AR ET § W S B R
AARE ELEG I RRAFE LT f AN R DREERE
FoaS AT o TR L v BRI R RS A T AW
B3k AT MELE R 369 LEHITHEI L AR E PBARIE G RTE
MK Y BRI EWsdpih o PR B ANRS RHESDRIERRE ¥
ﬂg&%ﬁﬁiﬁ’Uﬂ%%%ﬁﬁﬁiﬁ%%1¢ﬂﬂ’9ﬁ%ﬂ”
CRFELEAT TGRSR~ BRL PRAE

R N T T A

3369 LAY FIE T E AR BARGE S A TRIE PR

EHF O RS REEL R e n REKRF HFE 50

iﬁ%w%uﬁﬁwﬁ’Tﬁﬁﬁﬂ?i“%%%Wéﬁiﬁﬂﬁ@
fa s WPERM AT o PHE T IR e R B T L e ERE R
TfRF R R hA TR R

LR FURSAG Sl e SRR RAT  UR A E R
R EATE 7 Pfﬁ%@m: FRL S F UM~ 2 ORFERL) RS RI(HEER
THRER)  BXp A HES PRIt L8 &7k BHD
Jﬁﬂﬂ‘ﬁ@\ﬁﬁ\%a%@m

ZNERER
1. ## 7 p 2009 57 3 2014 # 10 » B 447 16 48 794 & = -

3-1



152
e
<
e
Jra
‘m
[
=
"
i3
A
-
7
-
=
a3

§ 7254282 Al B S HYERF Ro VS BRIES
e e d b s db  FETZEHLBREEHEFE - ATH
AL FRIG o

2. ~37369 LEFROBARER OB ERHLIS? 725 o
© o BreRdh 7 £ 440 mg/100g i e kK X ?ﬁ%:f%gr%%iﬁ}i
FRENMT B VR gE S ERTRAR A AEBOTE S 887
ma/kg » B kA o I A e B %ﬁ*wiﬂ*bﬂfﬁw<

3. I pdApidinED QAL R AR PEIDEHF LAY
CfeBrpdt R L AR - R uhpFIHE A ERESR S T
MEANT2 B AE T R B HY - B R LG LPL o
Froh E BREY MR R p 6 7 AR Al AR T
65% iF| ik B Nia TR 2 I - A4 o FFHRPFIHHRARE
Mo ARTER 2 RLE G MR RS A KL Ag R F
EES L BE RS Bk TR A L B
HHE LA BRI AR so

4, 2014 #3310 " L B FHE 40 Lk K ol R R F AT
ik R b B A8 5 36 mg/dl ~ *EFER K & B & 330 mg/dl -
R SRR R B R Dok 8 LGG BHME T X AR

B HABHe AR B pE -

5. 8R4 LeiFe A BT 0 F S EBMAIIz R 2 S
B P mEEAIERE 0 P B BRERRIA DR ERERS 0 G
3eRMHRIFAFL 183 LA 1EF L FAFE
A ) S L E A oA W N A A VR

6. FEdmwm  BHOccd BB lLabrHzEER ~ P KB
WA Z2 0 TEBBNFLAR BRAKRDT FR %
ﬁ@@%ﬂ&k—%a’§¥5$ﬁ%@4o@%ﬂ?ﬁ%%ﬂ

%

B RLE AR EE R 0 AR T 5 O AR e R I
R B s T A A g g RIS

>~ ARZEHREA
RBFTHER > AETHEHERFT > RO T LMER o LT AE

3-2



I
Eicd
&
£
~a
|
=
T
m
ki
i_\ﬁ

B Tv Faudik ~ 2 R HERAMAE -
(=) =7 7k

fI* 2FRAFSFORT 2 BT 2 & TR LR ied =
Do LT B RE ) e F W FAFELERS %
P AR L "ﬁ#ﬂ Bréapd T L AR o
IPEBH 2 H R R FERT AL 5
FRPEWSRE L A R

LR LA R kA R R B R BERDBE TR AW
R TEE R SR BB A BT P DR TR WREL F R
REF A

LM 2 RRFDPET L%
FRpEps b R HE L

3-3



152
—
<
—
|
‘M
[
[e=
w
A
-
;\‘f“g
—_rz\g\,
uzs

ABSTRACT

Sheishan is a popular mountain-hiking attraction in the Shei-Pa National
Park. Halfway the Cottage 369 is the last place for hiker to stay before
reaching the peak. However, leftover dumped by a few hikers attract some
bird species like the most often seen Vinaceous Rosefinch (Carpodacus
vinaceus). This study plane to evaluate the effect by taking leftover of the
species on their health.

During March-October 2014, we set up automatic camera to monitor the
use of leftover by birds, and did the trapping, banding, blood sample analysis,
and pathological anatomy of banded birds.

A total of nine bird species were recorded taking leftover, and 72
rosefinch individuals banded in different years showed up on the spot. The
sodium content in the leftover (440 mg/100 g) was 147 times the amount of
that of the Poa annua seeds they largely foraged. This may cause some
damage to the bird's kidney for long-term users. The preservative and nitrite
were not detected, and nitrate (887 mg/kg) was not above the acceptable value
in the food.

Blood samples of 40 birds were analyzed, and birds with the highest level
of uric acid (36 mg/dl) and cholesterol (330 mg/dl), respectively did not suffer
with gout and so with other individuals with lower levels.

Eight male rosefinches were brought to the lab for pathological anatomy,
but just three were alive before arriving the lab, whose intestine sample could
not be used. Apart from this, no pathological problem was found in other
organs. Three birds had been parasitized with coccidian, one with capillaria,
and another one with trichmonad. Communal infection around leftover may

be responsible.

[ Keywords] bird disease, leftover, pathology
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ZLERAEEGAFLFARFRFLOTREGS PR E
THB 2 REERELH BNTE A Feddt 3p
FARe TR (B 4o ® > 2010) 0 AR ReFRT o 2 FE AR L
BPRAOLFET DA PRI HES O FEAE LR AR E RS
o BEREFRARMAEF > Rmdrs FREEFANRDEREF BT AR
G g o ¢ AERIE S O A gl o~ Aar o BRI P s (R P
£52012) § RS EpY aF SR Y A R EF L A2 LEF o
AFTEEBEFET AR FRAAEfTEE Y h B2 D £ ELs R
TBEB BRI AR E S s § AR T HRagS P8 B
Y chd b o @ F2EE AR B E R G otk A 0 2010) -
ERG O REFESFAIHDEL 0 FRL ENEND BRI
FPEPRELTER L FEH TR NG HFRELRE L D
5o ¥ B B 5 d ez E 5 2 At oLy % (Townsend et al., 1999; Moss and
Cottridge, 2000; Beddard, 2007) » ?X m &tk 4k 8 (7 5 frée % a_;;; v 51k
F 5 ERE F‘ ek ﬁ—‘k 1134 # (Jones and James Reynolds, 2008) > 1 & §_d %
iftx,—‘:{:,% A RN P T g W2 EREFL PP E2HAES
Po R RenEAR > 4 T A F @ b enfasg E - ‘mﬁzﬁu@kﬁ,ﬁw
oL v aFlaasfid o~ 5ERE A ¥ A It (Brittingham and
Temple, 1988) - 5% > i3 R ¥4k ¢ T > ¥ RFHhéag £ 2 {fé%g
£ G AR f;}rfﬁ, v ARG AP mvzgkﬁnxofkmxﬁ, TR B
FEERERE > YR D TE R AR & 'X#LJ#@T’%‘*«J o e
Gapd o hEg %’ﬁd%%ﬁ*&m R S AR $ P
J#}%ré#ﬂ]‘é\:mk'*fﬂ] ’.ﬁ‘.%c)\g;ﬁ\li T3 NEEF L a B
SRR ERERIREEEW T 2007)0
.—._L-'q—\#fl’éﬁéibwfﬁiﬁ\..rﬁj‘éﬁ‘\’“ £ FIHT Y oo Bl Ak
Fo A s HY 24 AEMBEN S RBA S ERFA S F LA
FLEBFGDELSE - N0 F LH § P8 BeE 369 LESOEH
2P OSIRFIRAREGERG B X ARG R S (TR ok R
Hu2m®o%igﬁ%%4ﬁﬁ%f*ﬁ%ﬂmﬁﬂ’@iﬁ*¢éﬁ

3-5



152
[
<k
|
‘m

NSRS

EEFE AT ER AT A RFEAFERLE 2 AT o A1 3
SRS LR ERAEDS T A R ES RS
FEHY /I KRN EHEBI RS S 6 T A1 S TP A2
MESEGFE Hapd v E? SREUA) & REARPC)Z L
EFRRTI - A G > G AL G R R B E F K
v AARE R A g R RA B B EAEF 2 (Ishigame
etal, 2006)- e H i 4L407 4 £ &5 & % Brépd X 55 & 1 sk B b h R

B it e

Aw o AT EMGFE2010 2 7% 12 2011 # 11 P P27 2 L 5 853
ﬁﬁ%ﬁ’ﬁﬁi“%?@%éégﬁgﬁﬁm@,gﬂxugﬁag
% B~ & Breb et GRS E (5 B 450 2012) - 1345 A7 5 B p 2011 & 3
P15 P 3 57 B 369 LA BRI IER B FAp i dn R 0 B AT ALdp T
g J%rfkﬁitﬁﬁx"’ & iFe 4t 0 2010-2011 E g hFT Y ¢ o EEEE T
PR AR REF LR A AT R RRIA P ¢ HERE  EF
B> A B T OUF RS AR SNt o LB %% D DR RE o
e AZBFERLE > F L BPROREEERS (@~ oA > 2011)
BPh g RAR AR RIS AEBHAY TR T ALLT B
fend fy ¥ fec (i p > 2012) -

TRBE LA ROFREEEL B T S FN K AP
D % 360 LTI L AR R BRI LR TE o R AR
SR ANER IR SEAFAPESGBHLSY L R
&
N

\\‘34

o

BAREGHBERDRIEAR T HARFFELSGEM LR 02 G
%%Aﬁ SE BT LGN RARETE FAKRENEE FILE B
@

ﬁ‘ﬁ)ﬁipml’p%{



(_ ):é# ﬁ%ik
R DR R R

APELERF 5
B

I
Eicd
e
]
|
=
W
=%
\qﬁ

S HRE R R
T LA kM e 369 Lk B
2

j&ﬁﬁi"fi& :
3,00m) > I LH LR B EERES(F 5T 2010) 0 B

“#’Lbi—l-:f_l_'fa‘%,% °

pd
.--"'f/f

-#_I

260 g

- . '
i \ ’
. \
: - -
= ] 0 1300 1000 Miiplery

AN

B 3-1. 2 ik % 369 L% B o
(FH &R @ 2577 THL)
369 LA % Rl

RO Y 0
A f’r:}’ﬁ’j&\’ & 30 A~ 4 e

APy p 2009 & 57 BANEA R

BT B S A 2 6:30 1 16:30 2~
- X BIEGRGFRCREFF > FEI B Lo 0T A& B FR
CRETIR R oy BRI AR ER S ER Y ERRE IR B
~dpRRiEer LR

Sy >y
Si=N {
WA Pend R LTRSS TREFATRE
Frim s @ i R

B~ ERNET s AP (3 e

(= VErae A~ 17
LY Pl LA ER T A PE s T et R 2 fE i
2 ')"\g“é? PR TEBELEELI R ST DE KRN
FLA AR R E G

M*F-*

%
3-7



152
e
<k
|

i 2 Fi:;%i&i‘ #ﬂ‘fﬂ‘\z%ﬁ

WwHY 3R AL Al P 3009 chEARIEF T L 0 R 2IVRE 1S
AR LSS AT REAPH AT R REASRRY v & URAHR D
oz 2 RIETALTE Z G I‘ﬂ@*ﬁél(o SRR F TR 2 RPEpR) R4 AI(H
e~ LA -

(Z)p B A4

LR TR T Y - R BR - S EN R B
(E121.254, N24.392) > 4p 4 AP~ & chipo X % BRI TR & > 27 B
Rprd > S BMSPYZEFRF BYREF - Lav s c HEFEX
S EERLEE ST S E R WL LN L TE Y R N
P HRALPE LWL £ AT ek - BARAhB- Gk Gz BB S Ry

FELLIES AR IR-BRLER L o

(2)5 &g d it A4
LB fRELE A Bk

AT i ? A (UA) 2 3% g (Total
Cholestero; TCHO) 2 4 825 » &
2

BREW R E 0 0 27T LA R AT
75 =% (heparins)#Ljf o & cHL fm g v Br

-

FI% > G R s
%% %) 30-50ul > ko~ 0.2ml chpc B AR P (S 0 RET R gk i E A
Wi Fge g 15 A4 Bro = (54 e RN R 0 2900 SR A D
YEE R 0 3T L8200 Mk okar 2R F AT o
AR L4 e % ()% FUJI DRI-CHEAM)iE /7 » #1348
i ’Ju‘,i Ao 3 AR (ddHO)HfF 2 5 > o B 10pl 35 & &5 058 -
i JeF o EH R E AT WE B R K PR LR R
B st T AT il iE B ‘?"?hlﬁ?f$ 112 e - Mann-Whitney U test & (7 #& T_»
L R A MEEEE G B hE B oo Pearson 4p B A 17t TEA
BEfrFfe A P DREI R EFRERER LT 5 ApH -

(T)iFfer 33 L 4

AN Xkl WCEE Iy i S e} A U B 3 S b R A
Boh o WA T LEI LS AHAREN Y KER I EAEL 0 &
FRIme o A RA SR FRFF FRFFEF 0 AT B
gﬁ%%agﬁaﬁ ¥ o2 L F 5 b op e (gout)

b ﬁ;% /n



In
Eicd

- BB AL R FEERBES K G
i (

—BREBEHFY (P4 2 EHLd)-FERRY
_}v*“‘g (p@"c‘g;-‘yﬁ"‘gi‘%}‘gF‘;iﬁ)lo%#\%,ﬁif’]&rﬂi
wake i

— E R WAL P ER T &3

_Hﬁ7k ) }.iﬁ;é’ i—E_7_9*71_7L ) ’vaiiﬁi‘y 4‘3(H&E)’if{l’l

3-9

£k
5

|
[e=2
@

E



(- )5 FHx

AZABYPF P3P I L0 FRP LT EF 6% 53
42 B iEx > L3ie 7 1635 B ) pRen#Era 1> R PP T] 6
862 &t > & 7 35 LATHCRH RO BA 27 L v B > &30
f 2009 # 5% % 2014 &£ 10 * B > 445 1646794 &= > & 5 4 542
LA B B ERPWRSNI R VEFBHIES . AFETHFR
62 & B o Pk chic B A5 (45 & 5 T3%)  hEE T E 2
(78 11%) =% +kag5 &= 8% - £ ¥ A 2 &(F 3-2) » x> 2014 &
8" 1l pHf#a3- &= F& 99 g e d B gg(Emberiza jankowskii) & & ¥ ¥
TR AT BAD A (B 3-3)-

SEAE 3=
L e 2% = bae
3% 8%

SBALAREE
73%

W) 3-2.2014 # 3 % % 2014 & 10 * ﬁ!,'*-&i%&;ﬁ‘*kﬁ—,.% ﬁ—.ﬁ Ny
(TR kR 0 2273 TR

3-10



b
I
el
&m
e
~a
|
=
™
2
A
-
qﬁ

W33 2Ly Ry Redind Ay
(TR &R : 227 FH)

(= ) Br&ta %
L2 Pk hERR!

EVHIER AR BAE T F L AL EHIT B ADPT 6
VR E 04 T o ikt 39250 BreehEALS AN LE5
L322 7B LA N (F34) o f 57 29 P AT H R RS FIE LA
B FIR#7 Jo 3 > B RF T L] BRI A RGE S % 69 0 B
R AR > e AR

8

7

6

5 |

4 -

3 |

2 |

1

0 - L LI [] | I[:
35 48 55 65 87 97

W 3-4.2014 &# 3 % 1 2014 & 9 % 369 L% ﬁ]&ﬁ#ﬁi‘& °
(FH S 2P TR

3-11

(Fos> o)

W EBREREE




@’
I
hat

G ST N I #F] o

it

2. Bt sk it %
WAL 369 LiEE % FlenBrad o N4 BAAC SRR 5P SR IEE(W
3-5) > #r 0 WA A S FER R RN e (T & (& 3-1)0 F H B AT i
A BB EI k%KY AT B R R T BrAAOs 2 £ 5 440 mg/100g
#2010 # crBpaRAh 5 B2 kehF (£ 3-2:33) a A pL Bz £ 5 887
mo/kg b K Ao Iy A fa B A 01 (£ 3-2)c &2 L w s & e Bk i % AP (3%
Agofrik A 0 2012) 0 2014 # 3-5 7 Bréksh 7 R L P4 AR R EF
ERA24p7 8 m14713(%\33)

W35 RESP RS SREIES
(FR &R 22 TH)

4 3-1.2014 # i o SR BHeR F 00

W EhEkRBARAL (BB HEBRMAEE L 3000)

1 s Ed E R FRT R
2 éﬁ‘é%ﬁ%‘ﬁ'é“ga#‘?%’b‘vi\?’\%;{\f{g;g
3 SRR F AN N N

(FH SR 2 % TH)

3-12



% 3-2.2014 & Brap & A A

b

I
Eicd
e
~a
|

o=
@

o 5 75 P RN AR B £
7z e 0.5 mg/100g 440 mg/100g
7 KA

ek 0.005 g/kg e

E 0.005 g/kg e

3 kpm 0.005 g/kg 4
A )

b2 licd 150 mg/kg 887 mg/kg

LA e 1 mg/kg A

b

FHRER: 27T TH)

4 3-3.2010 & 2 2014 & e A 15 i

AT P B4 7 £
2010 # 5 3 A 40 2 £ 3 mg/100g

2010 & Bréwdh 7 £ 114 mg/100g
2014 & Frépah 7 £ 440 mg/100g

(F‘}’;\/ﬁl *F 3 ‘}"‘)

()5 F4p 484 45

201437 108 3 20144 97 30 p 3 4pk 178 = > 4ot 3 4
PR RS > 4 19746 EPE P AED L TR 0 Bt 1,228 £ 5 o
30250 pEDEFNLE AL 4 X2 ap 6 EipHED e

21530 &= 00 (] 3-6) -

3-13



500
400 -
&
%
A 300 -
200 -
100 -
0 ‘ : _omm O sem O mw
3 4 5 6 7 8 9
B

W3-6.2014 %33 193 fiipHslbame= .
(FHR*R 2P TH)

pED A F ORBEN ek T E - £FE9 R~ &
FHag 4888 cWEMY ~FL Y 0 AR L o B LR
B LB T AL L Bk F 0 £ 3 676 B (% 3-4) -

S

4342014 & 3% 10p329% 30p pipidipik

EfLH & =
Rkt 1 676
AER - R 212
£¥5 R 209
A % +k98 58
e 29
4578 22
v /98 12
A EATE 8
% 2
o2t 1,228

(FHRI : 2L TH)

Fredd f 35 0 B EIE P olcR a2 mEEE - 4
FoA A HEE LM & 35 ) SHEF EBTEORE > A
6-0 1 ¥ > I HEI| £ L LB 0 LR B B S0P BT Y () 3-7)

3-14



IS
o
o
S
I
it
I
Tk
~a
|
=
T
\qﬁ

@ BARE

= 1§IEEE

NEEHE

i EEMIE
%S
i gEHE
3H 44

58 6H

7H 8H 9A4
W 3-7.2014# 3% 3908 pdipdHpTLEMNRER -
(FH KR 22T TH)

7 3

¥

AT R 2009 E B AR 542 B2 B om A dpdE

E)

3

2
HE 178 X p o v p B AR SR P AT EED T M PRRad R g 0 R

EAEPREER S T URAD T2 B R RO b RS 1) 2B
RRANL BN AT E TR 13 c AT HRag2 8 EL Y
14 .

» B¢ nd s G LPL b kR DI (W 3-8) 0 xR
At 41 =% > A dp T 1,391 R Y o K 17T X o 2p 60 4 p (s

&

AE P TP 5% LPL ehR Y » 2 A L EHFRI] > HBEHABT
f
7

GRHARM PR L 232 A4 B4 D6 BARSBTERE L A
YRR S A LA

¥ LPL £ 2+

b = 2

’

b B5%(\idr 1) - ki A B RF 0 E T B

FE g

17 = $oit dp 43| 2 # > B = 5 OM #t4a B3] 14 < 4 Bt
% AR AL T g 3 HAR A5 X R 0§ B196(A 1) -
‘?" ;’Et *1“;]:%? 7% ]

PEX2L BRILM IR 64T BAER Y 2 B
MYY WM 2wk 105k R 7 o4hsp WX 13 L enimgm i @ % 37 10-16
P2F &3k

Braes IR 81 = > 11 E ELH k4T MP B
SEECEE TS TOS SR SIERD T E

4 IR 26

3-15



3-8 5% :s;ﬂswmm,mzf; % § LPL -
(FH LR : 271 FH)

(B)E g2 L¥TE%
L fledde 2t or s
2014 # 3% 10" P B4 & 40 Bipic 4 % o R e
(7R pa R Rl efR A B s 40 B AR T 5 S 158+63mg/d|,3s_§ ;}é
B A 5 36mg/dI(M 3-9) 5 & T A A AR kR Pk A 35 B
BEFR T ioE 1886 + 48.1 mo/dl JEAR H B B A : RAY i 330
mg/dI(#] 3-10) - §1* Mann-Whitney U test & > ik 2 "2 B ff e f &) 2
By ¥ £ 3(% 35
2010 # 7 % 3 2011 & 9 ¥ hiFpic 4 K 5 3 (- HciE g 2014 & 3
107 ifped da ks P lE- PRHEAIGRY » 7 UERINA B
R A e 2 58 0 R B 0 % (] 3-7) (M 3-8) -
T oh i Pearson 4p B A 47 iFY 4 K oL R SRR PEFRRBCE 0 e
Breb R B enhl 2o & % AT A i B F (P>0.05) o
2. £¥9 hE AT gL R LT R
LPHAILEAFHEE 3L EE A THEELRAITREE
REFREE > BY XY R BMEHLET A (% 3-6) -

—A—

3-16



b
I
s

SHA R

4 3-5.2014 #iFpc 2 8 F P Buehs 2 4 i € (Mean £ SD; ¥ = mg/dl)

7 P oy n 25 n P&
Fe i 17.0+ 6.7 24 14.09+ 5.3 16 0.202
e % 197.6+ 55 21 175.5+ 32 14 0.293

(FHR K : 2T FH)

/ /
40 / OF)-]
®cs
o
w—
o o
®
o
174 @ e © “
Q & ® O o 0
3 2 . .
@ o ®
~ oo lo) 2
o
— & o o § oe
e e eoe
o ° %o
0 o 00 ® o
10 e o eo e e od o ®
000 ™ s o ©
3 ° o
e H
o
o
E
o
0_
T T T T T T 7/ T T T
2010/7 2010710 201171 2011/4 2011/7 2011710 2014/4  2014/7 2014710
HEA

B 3-9.2010 & 7 7 X 2014 # 10 % jpy= & B WA E3cH W -
(FR &R 275 TR

3-17



//
350 / O 28
o ®=E
00 @
o
250 o o 8
[ oz o 6
Bl (o} 8 °
= o
§ 20 © @ &
z o o - 0
3 g & * ¢ ¢
o o é
= o o *4
150+ o g (o)
o o E oce®
@ o 8 ©
o
100 ® o @
oe &
. °
o
50—.
//
T T T T T 7/ T T T
2010/7 2010710 2011/1 201174  2011/7 2014/4  2014/7  2014/10
HEA

B 3-10.2010 # 7 % X 2014 &# 10 % jFjic % & BHREFAMKT F -
(FH LR 2L TH)

436 AP HaBE ¥ 6 B ehi s v @ (E = mg/dl)

AL L P " F i
& 4 trag A32916 13.8 -
£¥9 R D26650 9.2 128
£¥v R D13357 14.4 118
£¥9 R D26605 9.4 102

- AR EF R RBEEFHRR -
(FH KR 271 TH)

3-18



by
In
Eicd
oy
£
5]
[
fo=3
™
m
_?J-t.
&

I)herdfimitey

¥ %é\ﬁ%%w*8w’é*ﬁ%$ osxﬁ * & te il
#e 1XPC4¢M6ﬁ%NH?T$?"ﬁI SR AP HEF T Lo
@&%%TLwﬁﬂ&ﬁﬁé’&@ﬁﬂ?i?@%f%ﬂﬂﬂ55%@
B R A SR BRI S 5 g 1 F 2 o

8 &Pk ® 2 kA4 T 15 7 PC-14-446 ﬂ%‘%&p?i%f;;é?% £
AT A F ARG B 2 BT B s R X () 3-9) - g
PGl S RERT A A Gk BT 2 BAY £ 2
e S B EF R AATIREAAR B EHT 8 LM
TR R L 0 e 8 LMY ¢ 7 B SRR R 36mg/dl ik g
LGG & » 4 F 4 T L FfRaa 4 0 wRF Rk gk o

HRAFL AP ELY Y AR AF A E R
?Uﬁm%g%*%m@w+p3%’%3%%Wﬁ%m¢ﬁﬁ%4@
3-6)(Fl 3-10 ; M 3-11) » H ¢ B 4% PC-14-448 % if Zbk ¥ L3k B %2 3k &
v (B 3-12) -
fﬂ%mpom4w%¢mwﬂr?ié@ﬁ%ﬁl@&ﬂ»%ﬁLMs
F PG L AP g P (& 3-1) 0 PC-14-450 % i b B g dm e BB

22k
% 7] f%wi$@w4®o

3-19



BUBLAE AL BRERENE
437, g kRS
3 5 A4~ =% 33 }7’ V",\_ L }?é{:_ — ,)
maegm | T Bl nn kR R A
g | (mg/dl) |(mg/dl)
AR N AR T
pC-14-443|LGG [po11aom3 |0 T R AR T R AR 36 | 282
LA F A
B:r—r?*“gg{ﬂ s Pg BV‘E_{E' LER Y v
PC-14-444|YAG |2013/10/20 | T ooh T A Fl o8 -
/l’i"ri-é‘f’ﬁ }%Iﬁi 19 :
mmmmzh&%ﬁ‘mﬂi?
PCA4-SILRA OLUSIZS | o 214 | -
A GG D K BT AR
PC-14-446|& |47 4% . DA - -
HF2
WLV B s 5 R 1
PC-14-447|RRP 20101066 | L B25 176 | 206
BRI
T LA
HLFL S HEAEE T LG
PC-14-448[XxX |2012/10017 | ** e f] T 168 | 218
kB rE s i e P ARG
0y P
ST T LA oK
SRERDE A S FA
PC-14-449|MAG|2011/4/28 Hk R Fal 28 | 128
%’ 4N EJ’—P*‘"ﬂ ’s%,b N NJ;-}E‘*K,;\
m.k";&—)éj 718 % it~ s % it
B B W 2 ROE R
RTINS FLRLE S 2T AN
PC-14-450|LLP |2011/5/25 | L ERE T 074 | 250
F}ﬁ@_ﬂ; N R R L
RIS
$ %7 2(1/8)
A F 2 (3/8)
B4 25 > 15 % 1 (5/8)
L A(U8)
< a2 (1/8)

(TR KA : 2L FH)

3-20




B 3-11. 4§ PC-14-444 R I R H%*fﬁ
(Hiiiﬁl 73 14)

] 3-12.L i %8 PC-14-443 ’%iﬁi&”i’ﬁ w ELI.#% 2
(P 7“?»/57 *F '}"L)

3-21



TRl s EEEREN A

A ossar OR8N
; : ' ’v . T :

'..
»
‘ 4

: : ’m LA : ‘ .
VN

vim N :;?;;.:‘ :
W 3-13. B4 PC-14-446 B+ AR A F 2
(FH LR *7L TH)

W 3-14. B %Y PC-14-448 B AR ¥ LIk A2 h A ek
(FH LR *FLTH)

3-22



(FH# % 25 T

S - i ' » i
W 3-16. 48 PC-14-450 %53 > € Lpimie 2B > » 2 B
(FHR LR 27T TH)

3-23



152
E
<
E
|
‘m
[
[e=
w
A
-
;“f“g
—_r;uw\,
T

- i

(-)5gkx

Gl B e L o i~ F AR N AE S R L e
B EEDER - AHRBAERRF OPBELH G R F L
AP A 1 ER AR E T S (Carignan and Villard, 2002) - %
ZEw S i‘ﬁ%“*{#ﬁ“#&“ DRk R AR R B S B
FAFPFTREZ L ®RE %Pig&;fﬁéﬁfﬂibi;bl{/ﬁ 4% %L ¥ %A
BRF KA EFH 2000 £ B E D AE R B4 BT
Bk e S R TR R R A BRI R AL A
N R E R AR S THEER L HIEE TR
ool A

FRagh BT ERE 0 AR RSN 8 ) B AT B
R e s 32 PA-PS T At ¥ 5 LR NN REILIRD Akl o ATH T 0 2
Wi B EI YK B A REMF RIS S0 Fle g
GRIER TS S EUE N RS U IEEE

(= ) Brée s 47
& 72 1 #k(Leave No Trace) TSR RBEB EEE I KK
P & (Powers, 2013) ) A2 RO FlE g Fe GfadFr A > Ao F

@”,uméL@W£¢wﬁme$ﬁzwk’A@QW B4 A
bR fEfo-RBEL 2 Z 40k 0 4 Flt B BT AR R MR E R E
*ip e e

Brap s A SRR o BRI LA B BAR D o KB ARG
2RI S S EF PR D8RR R Y PR VE FRREE R
FLARBEHINES A na*p @5 ap l5 REHML G
0.07g/kg ™ T o AB P Y LT HEBAT T BFFEA 0 S5 R &
Bry it enhf m ERE MRS DKo 2 PH B Ms ¢ ERGARK
BOEREMGRFN 2012 c BB EEFHE AT A A0S - Hp ¢
¥R kFriplmpFpd £ FRIRFLFNILG REARBDTVE - &
FERSHA BB AEEE FEY # 2 TE 5 2000-4500 mglkg

(http://ec.europa.eu/food/fs/stp/fer/fcr02_en.pdf) o * 77 7 & &k B4k @l fié

4

E

3-24



B E:887Tmgkg R FIHEBE b A ARy > LER
ﬁ%ﬂ%?m%ﬁT’?%ﬁlgé*5ﬁﬁﬁ%x§

B ZESG LI aF R BERET AL G Y DT EA
MR IHRESFERA ST ERN 14T B cEESEFEL B NS P
fRupp oS FERFEL AR B RPN A E
#4 3 (Laverty and Wideman, 1989) - & w 4r» ¥ U5 iBHRS 5 Sk P
Ggh BT e R R (A 0 2003) 0 ek A i R B YR TAN BT iR ¢
n"_’lg/g\ B2 g 100ul> ¥ Na"~K'~Cl = 33+ 2 F R i 2> L TR
P~ 5 B e R 30 300ul A RS R - E0] A B F R4 B3] 100pl s
iﬁﬁ%ﬁﬂ§ﬂﬁﬁTi?ﬁﬁdﬂﬁﬁﬁ/%iﬁiwi¢’ﬂ?iﬁﬁﬁi
Eé%&imbv&%?*ﬁ%i%?%ﬁgw%@@’rﬁ%? mml
i FAZEFHPRFI /L FEEERE - AR ANE 3 FF A
o ARAECDERT > EFY AIRERE AT ﬁ&miﬂﬁ
o

(2)p EAp i~ 45

- AP IR AL 8 B R L B P E(Howe, 1977) SR a LA A
BRo? RELR T 369 LAY BlOiFc A A AR BT B S pE T L R o
A oRFPREEY BRFFFL @Bt AR 0 2010) 0 Brék S
i & T g ?‘SE' | B3R 8B o

<

3]
rﬁﬁw%@% 671,228 &= § &8¢ » 12 3 0 2 5 9 3T ok
%fx; ’ "z @6 * f;#ﬁfnjm’%&g‘_\*g'—pugi 30 @x:»(u_r ' i

frféréﬁﬁxﬁﬁﬂ%i“i@%“fﬂ?ﬁ '35 P EEEER S 04 P2 0@ 6
VSRR RE A F T o AR A d 3 2014 #5029 p 2 H R RS
B - AR 0 [Bra7 jr 2 0 2R T | BRI 2 R
FOBELFLUIRBGAFREY EE RS FAR NERS A §
Braed T LA o ET 3B o A ARG $ok 06 Brae R A o
e g g MEF B RP RIS B SRR P

pEARis Y R aliFe ki 676 ks > MBS REAFET
o dp ket kg 0 HEAEET S X AR BRI -
Flrod 8 35 FARpHEIhR P g &brt 2 o0 p3H 44 I iF (&

3-25



LN NS SRS P E

BT F A B TE A EY o~ FFRII 45 ) BT ik
B3 T R R TR 45 B f e i RAY a %A
FOOABEREE AL T 0§ ERPEI BT ERERS 6 1
BHeR g = Wy b iR 0 S S G ERT B S IR A RARIE R o

G Pe kB (LPL) Mt p BeAp e & ¢ if 41 = > 4k dp # 1) 1,391
%%H’@F*4ﬁ b 4R PE > 4 2010 & 10 7 5 p e = Ho R
A KRG RS w P R B LPL > T oa ehR T ¢ 48 o S
BT AL Ty - IARFEL > L ERY PR RN A
(MacArthur and MacArthur, 1974) - JF," FAREFAFHI] o ZBME 6
P4 PRATEABEBITER-RBY TR TR BHMT B E
FIRHB R AR Pa0H DB > 2 FEBHRELTe 57 > FL A
e FIZHEM-

%%ﬁ%@ﬁ&iﬁﬁiﬁz%’E&m%&AZ%’fﬁﬁﬁa
ll%%*"mi’%iﬂ” ¥3 28 AR 62 2= PR EFHRagd 2 E
R M X J%rf#mf*‘?""é‘br%% Lo gt 513 TaukEE R EY & 3
' 10-16 B2 AR BRX B AR Y AT BL S 0 05 kA
£ hRE o FL B MP RS 26 o Rt S A E Ry T
T Ra O Ak g BRI GIGE R Gk o T Ald TR
PRRE o FI S ne LS e B0 il P il B
TR o BRI A L SR B A A R Ko

/

(B)Fpek s @2 AY

WALV L v E M Y REER DR IARE < RER
P~ 2BV 2R A PRSP R SRR )
e E A ik B OZ %J}’I(Gavett and Wakeley, 1986; Villegas et al., 2002;
Moniello et al., 2005) - #7 3 77 4 % 3873 Gpdpr & 2 R F T 390E
EPER R AAMHOTIE > D 2B AR PRI T o E
FF o LR Ed IR Fhal kRar sz ka7 2R (Gavett
and Wakeley, 1986) -

AT TRl i E AR 0 P K R P R o TR
it > BcE b F B A W REER 36 mo/dl ~ BEFmEE S 330
mg/dl > fe v F & FREERS FOTRrm R kBT - Gp P RER

3-26



o=

EEA BB LR

I
Eicd

FNA BB E RS ek d B LGG H ARk R F i 36
mg/dl > fe f23 B % ¢ T ABT G AR OTRAER AL > B R AL WY
BRESAAAR RG> T E\'Tﬂ%m%ﬂ?ﬁ""“ fe Tl RS B AR
B (k3 E > 1993; %~ % > 2009) > N S gl S C R
FIRBALGG 5 R b R Flpt P ey @ iR R EE R A A
@g G\'FJ?E ’P‘«f].i*-%\'étlﬂ‘@RAYEZ‘B‘@H-?IQ*%%Bﬁﬂ?ﬁ 2013 £ 3

: ﬁﬁﬁéaf&sm”"mﬁ%&mﬁmg % it 330mg/dl + 4 7 B3 T35 B M 0
BRI 2 X 2 AG EHEERY I EI A FEIBMAREE S
e A m%@a‘ff?'ﬂﬁﬁﬁ’i P FP TR AT Pl R B 8 B R

K o

(T)iFp=t a3z
Fleddd T LB REFS FREBEFRL FIZ 2TV
Brépie 2 ¥ - S A AR EAFF AT BT AL P g B A
PR e AR T LR Y o R R R R T L
v R B R (TR mﬁ**‘*‘;‘ RGBT T Lk e ”7?’4@;]*
FERF T TR LA 0 BEAS B2 "q*ug R R
fo (R A E > 1993) i ¥ FIH i mFIR G o T d g BL B
JogF o Fpt 8 L Fp03 & BT OB IR ARL Y E R
o B b BIBFY R R A ERG INSRE R T T I
FoH? A BT kgkind & BAES (SR AL B 0 S ) BT
Lr 5 R AR TR {8 L S BFE R X W ~H#?’?§i€@i gé.rg'—;q;onlgf
TR FEEIFEEF L RWMTRERFY A L @
Wioovep BN g gk Jul;g]w}g ﬁ\,u;ﬁr L E IR R R
SR AP RZR T A 369 LEMIT A B ck EATE LR
B F LK g e E e AR o F - E&ﬂ?f:;éa B R
hood BRI B S o om AR ?L B Bl ROm R iE
RS FOFR S Rgkihs TRG I F LG A RIRIEE FehR
B2 REBROAKR G TR

-+ J.mx[}%}%"v‘ s B

=

=)
#
38
e
/%:;E
=



o~ a st ARPIEEAY 5 L RIADRE RS 2 HT G RAPL B
BB ARAT - LERPp 0 FLRABFEL S FAI LS ME LK
B LA ERERLAF FLEIFIR R (B ARE
1992) » G4 £k & B (Eimeria)ensk B A58 > = F4p g 3 %

HALDE AL FPFHFIRARY Z
Tomley, 2014) -

AR 6 T & TRk ke k5 E T S T

P

S

# > KB+ (Blake and

R SRR o RAH BRI Z L F’“‘ai AR Fd AN FALEE
ErBap e gzt g o oa il X R g H;?Lp\;mneﬁi%;go
KPR FEaL g ;iifiéi?:".ﬂ’%ﬁﬂ""%rﬁﬁ—’nb SR N SRR R 4
IS OIS (5 T A BRI E - B TR b

¥

ﬁﬂﬁﬁﬁ%’%ﬁﬁQW%W%J%ﬂf%ﬁi,lwa
BRI T LA A E B 0y 3L BT OB R

Em
A
N
3
RS

3 &
C JRIIR A B /f;]"%‘»” ZEICS - T ;FL%?[_&
R L RARGE ORI TS e LR ERFERCRZRR
P owivEE S PRENfEI| R A o
F AR ENA ,;aJ%v o ¥ B EL R R EL o T
@%@ﬁ’@% @%ﬁﬁ%ﬂmé%’ﬁﬂﬁﬁéﬁﬁﬁ$@

B H )5 4m.-’ﬁfwﬁéﬁam%iwé,gﬁpgﬂgu
ﬁ?ﬁ&ﬁﬁ@%’mﬁﬁﬁéﬁ%%gﬂt%iﬁﬂ£%&%$é@

P(E B EE1992) AT AR AZ LR F Liskil o v R
A ST R AP R R AR % T AR LY C TR
iﬂﬁﬁﬁé@%%méi’ﬁm3%@@%%ﬁjz&ﬁo

KoK R Fla R B fod w3 ¥ B W R A0 8 b ?jé %R
B ¢ R 8L AR A5 1993) P-4 E e o 4
V- RS E S MRS B &2 #kuﬁgfaq;uM%/L . H %
Fis i e R BB e S B Y m ke s o BRI+ R

—\\

3-28



I
Eicd
&
£
~a
|
=
7
oot
ki
B

MRS ARG o L REEFFEREF > P ERFULE g 4 o

SQﬁﬁ%Eﬁ%b%%mﬁ&ﬁ%wﬁ&ﬁﬂiﬁﬂ%ﬁ%E@E
RO S - B EE A R S BRI THRE g5
THLREET X REB M S SN HaE Y Flesegy
SRR BT SRR R P F S (L AR E 19020472 F o
2009) = P A Gk 0 BHEHIE Y 0 AR 369 L E ¥ Bl * Brék i)
REF R R Pk Rl REER S HLGG S AF ik FL

AT LB RIFCAER AN FAADRIE > Tl AR P
AEARRETH S ARERFDER > BWa T 0 Pk d Fzka
FARBEQY g Ard > PR A AR ek - B PGS s
PLQ Vi@ 8353l 58 e et i BRES AR A
AL MG EEY B Akl IR R R e - ‘&:féﬁ;
GO AT RBELAF MV EEARAES AR &
BEEDRRL T - d T RF FEAREF L LR 4#%40“?4
T EAFEES T FHFE AR A LR YR AT B
FRERAZB IR TR T -

(3 )RR E B S en

Femg o BEEELSIT o THUFRSFY AFRT T ﬁgm¢ﬁ
oz EPRERS VN5 R E B (Laverty and Wideman,
1989) - i3 HAF T Z X E TP AE Y EF FABMARE S
P TR A BT AL S BRGR B E 2012) 0 2 i £ S L
B suipm e AR SERINBEAFRIFCAE T LR
Mo R FBHAEABMES AR - HE 0 FESAARORAEL GF S
Fd L BN R B AE R o AT PR TR 0 Gk ke
o Bk dER BT B BREER &Y T RE
Gend T M@ B fotk AP > 2011) -

BReOB YL ¢ T+ 2E9 p - BETE IFL
BoRI T A MR AR AIER Mo P R E X DIRARREE G
PR BERE K G il g 4 AR o

BRI R R T L2 % 0 B E A S G flene 2 R 2

—=

ETS

3

3-29



P ERALEN A

EINTE NI A
f;l’l;h ﬁ‘fﬁ‘ﬂ% I‘Qm'ri‘,‘il7 L) l%_?i?ﬂ]]\’%
@’@ﬁﬂﬁﬁ’ﬁ%ﬁ%ﬁ&%Aﬁ;ﬁ%g

Y TR B

B

#
i
‘@

B AT r‘ﬁjﬂ—ﬂ 3

’J'y q}liE‘é'}’/‘\LI—I 34

3-30

ip &
E

W

OR

mow oS
4

ey
3
PALN

AN

[mr v
=



by
In
it
oy
£
5]
[
fo=3
™
B
=%
&

EQNET TR

() B

1.

AP p 2009 £ 50 % 2014 # 10 ' o H4a0 1646794 £ &
g¢SMQJHMﬂw@¢$P$%%WnéJﬁ’vﬁn@%w !
PR h ks R B EITS S BRI R ATH &S
iR
17369 L B RER KA BEBFLE Y ET25 T3 2o
@%@%§4anwwihﬁﬁ%ﬁﬁ%%%%&%%i@g%w
U7 5> F i g > 5 THAR - aApPz 5 887 mglkg >
ﬁﬁﬂ#ﬂﬁ&#%ﬁ*’ﬁ*bﬂfﬁﬂ°
FI* podpthdp ] O 65 ik B #ﬂ%f'léﬁ% A ES T35
it @0 iR - RO I A ERESR S T UEA
372 &k ZFWﬂ@W’ﬁﬂ—-ﬁ5ﬁwq~éLmjﬁﬁﬁiﬁ
BAEEF Mo 60 1A E AaRRlY AR AT 65%F)e &
RNBGREE D - Sdhe BT HPE P ALY KoM 2 R
LB NRARS APE ML AT P REEA BB
Braeo BT R e A R 2 b B B 6 BB T D HHR
4 e o
2014 # 35 10 " mE W EHE 40 EPe gt pEiFA 0 R
fhik B % cnip 4 5 36 mo/dl ~ *EFEE R A B % F 5 330 mo/dl > 2%
AOAEHR L B BB P & % LGG B RE R3] 0 X A H A B
fim > HpBS X5 7R B -

BF B L d SR T L 2 RS 7§ BRSTY
£7 47 = > 49 B e RN > A KEY P &2 T2
d o F 3L BMERDG %i\l%?émﬁﬁ~1§$é@ﬁ
FLoT iR AR PERE RS GRS FLARAEA

o

FEA T O BMBHIAC AR OB RIS G TR EF O B
FrAe TABOE LA BRAKRNT AL RE L FARDBHE
PR B R FER AR B BTV IR 4 R

3-31



GERoBEFNEE BN FHITHE£FY A FLY 2 R
TEE SIS L N AR IR K TR L T B
Fents oo

(=) 2%

1. = %7 (72 %
AyEBH C ZHR RS FIFETF L%
E3kad AR aty - ELe

ERFEE

P ZHERFAFPRT 2B ST 2 E LR Rt T
Lo WL REEE A BHEE ) 2 MA(CHES 3-2) 0 2 Wity HA4R A
SRS RRE O RPLE \—"‘L’fi}rfﬁ?%"ﬁirmﬁgd\ PE A o

2. RHIEREIE
ERb e s 0 R e QA R 3 e 2 A= S
PR L A R
ERER
2R LA k2 R SR BERDBETRER S A4
TR T AR R ZRP R BB WA BHOREE TR WwiEL 5 R

REF -

3-32



b
I
Eicd
&
e
~a
|
=3
7
oot
=%
&

R SR
%%z\‘ﬂgﬁ\m;g\@%%\gtﬂ~s£v"? #a‘?lﬁ%‘
Pt RE - RFELF SRFpIE - %m%g ;

1993 -

LEF-EAR-F O] CRFERT ARFFLART o 7 FLHARF
B o s 51992
VAR S Z;_;b‘g‘ S B2 s HRTEE gkf?t% 9@&?55;’55?'/”‘*’?% o ¥ E
%@%§§§°S%’%%
AP 2010 T LE RFLALAED LI AN AEFTT 5
ﬁ%w4wpzoi§W?2®§ﬂf LA

b

{\-4
»

3,/:’:;"‘ & “H‘:%T’PL > 2011 - ;l._‘.\_.rP‘V fprﬁL-i,‘;é,%{gpi,‘;é?%ﬁﬁp;i_,%éf

HEEL AP  ZRAFS AR AL =R

Tppr s thBP 2012 2 LB H R LA B AL I EDETT K G
Fedpwrmy oo »ﬂ@i&ﬁﬁﬂééﬁpiﬁé°

R 02012 g h A Y e Rip B A S ek A 2 S s
A3p BERLEFH -

£ 2009 5#a e BIFA R #}"fﬁwﬁlﬂ'%‘??"o[&]i&iﬁﬂﬁ%

?%??»ﬁi%?°

Wil 0 2007 - sef Brép Ay et 5T L8 AR LT FHETRE - W2
ExF0FPE MRLme o

Bl dos T 2 ERS S D SR T Bidr cFE S 20100 S E dEk o
Frle B ¥ LR €4kirh o ot o

5520120 2 L RICOLEIFE A E NS AT o W2 B L RH
BWA &5 TR AL HY o

Beddard, R. (2007) The Garden Bird Year: A Seasonal Guide to Enjoying the
Birds in Your Garden. New Holland.

Blake, D. P.,, and F. M. Tomley (2014) Securing poultry production from the
ever-present Eimeria challenge. Trends in Parasitology 30:12-19.

Brittingham, M. C., and S. A. Temple (1988) Avian disease and winter bird
feeding. Passenger Pigeon 50:195-203.

3-33



IEREE SRR Y E E Y

151

Carignan, V., and M.-A. Villard (2002) Selecting indicator species to monitor
ecological integrity: a review. Environ Monit Assess 78:45-61.

Gavett, A. P.,, and J. S. Wakeley (1986) Blood constituents and their relation to
diet in urban and rural house sparrows. The Condor 88:279-284.

Howe, H. F. (1977) Bird activity and seed dispersal of a tropical wet forest tree.
Ecology 58:539-550.

Ishigame, G., G. S. Baxter, and A. T. Lisle (2006) Effects of artificial foods on
the blood chemistry of the Australian magpie. Austral Ecology 31:199-207.

Jones, D. N., and S. James Reynolds (2008) Feeding birds in our towns and
cities: a global research opportunity. Journal of Avian Biology 39:265-271.

Laverty, G, and R. Wideman, Jr. (1989) Sodium excretion rates and renal
responses to acute salt loading in the European starling. J Comp Physiol B
159:401-408.

MacArthur, R. H., and A. T. MacArthur (1974) On the use of mist nets for
population studies of birds. Proceedings of the National Academy of
Sciences 71:3230-3233.

Moniello, G,, F. Bovera, I. L. Solinas, G. Piccolo, W. Pinna, and A. Nizza (2005)
Effect of age and blood collection site on the metabolic profile of ostriches :
short communication. South African Journal of Animal Science 35:267-271.

Moss, S., and D. Cottridge (2000) Attracting Birds to Your Garden. New
Holland.

Powers, G. (2013) Leave No Trace. Xlibris Corporation.

Townsend, D. E., Il, R. L. Lochmiller, S. J. DeMaso, D. M. Leslie, Jr., A. D.
Peoples, S. A. Cox, and E. S. Parry (1999) Using supplemental food and its
influence on survival of northern bobwhite (Colinus virginianus). Wildlife
Society Bulletin 27:1074-1081.

Villegas, A., J. M. Sanchez, E. Costillo, and C. Corbacho (2002) Blood
chemistry and haematocrit of the black vulture (Aegypius monachus).
Comparative Biochemistry and Physiology - Part A: Molecular &
Integrative Physiology 132:489-497.

3-34



I
it

£k
5

-

ﬁ_\"_ﬂa‘
T
A4
2
e

4k 3-1 p $4p 18 2014 # 3 7 3 O % RIEI|E 3 BrARI g X

4% | dRes | BB BYREK A K|\ Lav s |E3 T A4k
e % | LPL | B45531 | 1391 17 41 23.2
iFl=%% | OM | B25068 | 265 14 17 4.4
Fl=4 % | GGM | B45547 | 163 11 13 2.7
e % | MGM | B45507 | 147 11 15 2.5
iFl=% % | MRO | B25096 | 288 9 14 4.8
iF=%% | PRL | A29370 | 157 9 11 2.6
iF=%% | YRR | B25165 | 133 8 12 2.2
o4 % | WWG | B45627 | 78 8 9 1.3
iFe% % | ALA | B45508 | 67 8 8 1.1
iF=% % | PGA | B49862 | 138 7 8 2.3
iF=%% | YRW | B25182 | 381 6 10 6.4
Fle4% | MLG | B49878 | 323 6 12 5.4
Ptk | YAA | YAA 63 6 7 1.1
=4 % | GOY | B25106 | 58 6 6 1.0
iFli=% % | RMR | B49869 | 66 5 8 1.1
Fed % | WG | B25072 | 227 4 6 3.8
e % | RMA | B49885 | 184 4 5 3.1
=% % | ARR | B49873 | 131 4 7 2.2
iF=4% | YRY | YRY 75 4 5 1.3
iF=% % | ORO | B25003 | 56 4 4 0.9
iF=% % | RRO | B25179 | 46 4 5 0.8
iF=% % | LRR | B45602 | 221 3 6 3.7
iF=4% % | MGP | B45524 | 108 3 7 1.8
iFic% % | MRR | B45610 | 65 3 3 1.1
iFlic% % | ORR | B25097 | 56 3 3 0.9
Flie% % | RRY | B25018 | 55 3 6 0.9
iFl=4% | ROR | B25173 | 47 3 3 0.8
%% | LGG* | B49846 | 44 3 3 0.7
P4 % | PLR | A29361 | 36 3 3 0.6
iF=4%% | ALO | B25040 | 35 3 4 0.6
iF=% % | PRP | B45601 | 30 3 4 0.5
o4 | GW | B25075 | 21 3 3 0.4
iFlic%% | GPR | B45636 | 20 3 4 0.3

3-35




'y

=
a
3

.
o

i
il
W

EitiRY sk

B24965

0.3

B45528

0.3

B45527

1.4

B25087

1.0

B25170

0.7

B25073

0.5

B45621

0.5

LLP*

B45503

0.4

MAG

B49884

0.3

PAP

B45510

0.3

RRA

A29322

0.3

LAL

B49866

0.3

WWA

B45638

0.2

RAY

B245108

0.1

MPM

B49872

1.6

MMY

B25074

0.6

GAY

B25181

0.3

PLA

B25041

0.3

B24980

0.3

RGM

B49881

0.2

ALY

B25050

0.2

ARA

B49873

0.2

OR

B25065

0.2

LLR

B24967

0.2

RLA

B24987

0.1

YG

B45614

0.1

ARL

B25039

0.1

AW

B25178

0.1

GMR

B49845

0.1

MLL

A29362

0.1

PAR

B45609

0.1

WRR

B25180

0.1

PLL

A29324

0.1

MP

B49899

0.1

RAO

B25166

0.1

RGA

B45544

N G I N R S R S S S S R e e S S TSN SN NS CHE SRR SHE CR N CHE RN SR CRE CRE CRE CR N SR IVR
RlRrlRr|RPR[RPRIP|[RPIRP|RPIRP|IRP|RPRIRP|RP|IRP|RPR|RPR|R[RP|IMRPlONMDINMD|DINDIDINOINDV WD W] W[ w]|w

WiwWww oo |O1|O1|O1|O1|O |0 | O

0.1




S} EMAARELE
EAW | REE | EBEBEL B YR | EP M| LTS G ERTAHEK
Fli=% % | RWO | B25169 1 1 0.1
Fl=4 % | RYO | B25169 1 1 0.1
Fre4 4 | ALR | A29369 1 1 0.0
A & k98 LM A32944 34 4 6 0.6
A & k98 YY K29838 10 2 2 0.2
e - AL A29366 115 5 13 1.9
AER - GO A52951 124 5 9 2.1
AaEg T E GR GR 146 4 9 2.4
TR | GW GW 80 2 7 1.3
AhER T LG A32913 21 2 2 0.4
AER - LM A32934 63 3 4 1.1
AER - PG A32931 102 2 8 1.7
AER o PL A51124 12 1 2 0.2
e T PP A32939 204 4 11 3.4
e T PR A32952 10 1 1 0.2
e T RW A52954 59 1 1.0
e T YG A52952 44 2 0.7
e T YR A32949 104 2 1.7
g MP K29862 143 11 26 2.4

FEROT R 2GR T LRI eR s 4 g B
(TR KR A7 FTH)

3-37



CNENER SRR 3 F g

R T TN

o UBRUREEFREEE itk
EE EEEEN -E}a?ﬁml—ﬁﬁ%%ﬁua
B2 ERERIEEE - R 2T LN
MTRERE -

SRALLREERNASALE
T - .ﬁﬂﬁrﬁﬁg

%Eﬁ %mﬂ’lﬁéi'ké%’}_a;ﬁg
SHENERRERRNS -

RELE : BMERN LWL - BFiRE

ESRIS TR T
SIS E AN ) LR R R S L R E

i B3
WO BRI iR g X IRBLEEP O R R EII A S T L R RER -
ZHRPAFLFEP N EHLEFAL 20T o LR TR

a%%&‘?%dm%”’k‘%# K'%*Pfﬂfilgquzﬁﬁ"%ﬁ‘g,gbdﬂéf'

KaFrER A E o B C & KRB g @4%5{7@0
ﬁﬁbizaﬁfmpu'%%i@“fTboﬁ%W*2@%,

FEPE L ERWAEA KA RE RS B REVRES ER

A
EURAR S ik 2 0 T RS 4 1500 1 o B0 g

3-38



ggi;gmgmﬁgiﬁ¥ﬁ£&%ﬁﬂi

FAMA ST Fle s Fah ¥ gL R LB LRE - HTRA
I O DL

&

Mt T LT SR A EET A EBLAR RS oF

- S E A

PABRBETF kG fIA APl e F AL E LA RLRE
B ’*&%#EF&@ REF ~ TTE FO «‘"K‘r& ;Léﬁ«frg‘ fkjig%i%‘f'?\ﬁﬁ%fg&'oﬁi,
¢ B ,%E 57 l%j\&lfﬂjxgé‘r,kgmt}g# G4 pRBBET
FEAPET P G RF SR ER R REE %I LR
BT RGE A RN kS Ao R A i R RS S ko

S

BRNE AL F RIS EHRFLOFNE L F LML AP oL F L

{L

N

&ﬁ,Aﬁm&rzﬁu.u%ﬂ“mgﬁmi,Lwﬁ’P%“wwﬁﬁ
TATR DL BECEIEL AR ARALARERS LS
EAFRETLELE AF LR D GRGEE R 0 UE R D
i
= 1T EE2ER

AFTHEYR SRR %*’ﬁéﬁf EEE LMK DELEY S
BIELEERRE SN QR F A A BER A LELET LY
FHZLELTRBHEEZ AL L AFTFRERF A AL 1L &0 R

ENEe gHEEL  wBEAER 2 F
BAAMEEFFTHREC LA o awF g
W PR SRR R R A B R o

I T RE
LSRR TR TRER SURAELENT S L0003
T oo RER LD U 3 EFH(67.3%) 5 2
%%#ﬁ@uwwuiﬁﬁftﬁ%ﬁfiww?B4%’E'M%ﬁﬁ



151

A RRERED A

AL GFLAIA T REFRANZHER RSB NE L L S G

PLAREZFRFOAE BT LHH%KO95%) 2 524 26

3000m 12+ B i LA (51.9%) o AT Bk @ arg L E Mk
@umAM3W®£% £(3L.7%) 5 3 & kR B FLFE
FREF R E AR E LR T BE - 2L
FLENRELRLA > HY X3P B RREY Pk P

TLAE B HARZEZLEE o VR RS NS )
iy

AW L A (48.0%) 0 Bts 0 1B L #(82.3%) 0 F L ¥EE F K
@ﬂigﬁiﬁﬁﬁwwﬁﬁﬂﬁ?m,ﬁ 2L E L AR Y
£ &mé* W ZH R RSB ET ot o2 ﬁfrgg;
g

@wﬁi@@‘;%%@‘i%$%§u£@4%€i%%¢’

A5 R N1 ] ¢ T Pk
S FLEEFS S FHeR g o Toki 4310 4
Frof gy Tioghk g b e AFddi 4 Bg” o 8
BT odks 375 ARBLRTER A Y Ti0HkEF
CAILE P R A ERIRAET A Bt ER AL
fo "B WA B AR s AR AN T FWE ERR
B T iofich 3.84 RS o Tiodcs 2321 A 2
LE L A LR CTERZARR 2 EEFT 2 FBRARETE

T

G200 R £ Lk R TR AR e
&

ETTRS
ki

na
h
(R

%

PHELELELAE AT TRACEIGE L ESF 25
BEAEES R LR FRAL R S
BLREZ2FEETOLPBRLARF WA AT L ELE L
T4 Ao K0T 40 T ey LR B IARRDE LR AR
BALARE A FETOLORL AR ARSEESF > A RS oy

o

%*%%ﬁﬁ&%;?ii@i&§ﬁ$&?ﬁ
P]E]”,;,.?‘@%rrgrg ‘ﬁ%j‘\iﬂlﬁ’!’giy}"

Z

R SABFASAP RO 2R

ﬁ’fﬁ’ﬁ'iu%’. ;
¢ 1T E’ﬁﬁ/ﬁ‘

= 4 er'?ﬁ‘ff'

<

N

|

4-2



FHUREPZFT A PE R R AT R R 7
2 PRE O CHWRA T FARM T RS R4
E AL~ SRAFPR T EE S BRER R s YRR DELE R
AR AT RATEFLI AT RELEEFEY A4 LR o

E!i%‘-m
~=i F_k

DGR A RS R TR 2 BB AARM AT
FRSEZAGR 2 ERTHAERELAL T
MR TENHLEFRIARETFEFOL BT AT LR
fed FEFOFTEF > 2 FRLARAAZ > A B4 AR 4
B RARE o

BF el v B

F¥ 7 R SERRELE S PTH ST ARR
LREERA TF DL EM o4 BIRES

B SRR R F AR 0 R4 o R A
Bicd S FRIg#&F o

RS GNERE
S HE PSR F s

AR E > A 4 FE R R

=

\\“34

e E E,fgim”‘F'/F’J s I EARR i'f‘rﬁ'r-r'?"r‘l ¥+ 2 R
TR LR WA BRAARF S AR FA  FROEE
AR A FEEFFF Y e B Al E B RF]F P HAERAART

FRT DI o R4 43% 0 B7 3 2 A
B B RGIPRIEA o FLEHCEIARRL ~ 27
SRR E I BEAERLAR - ¥t AL L LB RN
ST FAGR 2 AR EE AL iﬁgﬁ‘/?i;‘éi&@}i?ﬁiﬁ'ﬁ R
- Hhahotr > FRABEF?P ZLEREAZEF ~ 24 &0

LECHP LB LAE B A ARG Y EER D
1

L EFZ AR G L R R e TR BB AR BT
+m@ﬂHF% 72w e BROTFEERE L
BRDOBRAET UG RE Lo B BRLR -

FEe s HOlA R e 4 9100 ZpmEeL F LT
SHEFEREREORR > FREL BDF LR 2 %*%%%

is)
=i

Iﬁ; ’ ﬁ%‘]‘*"é E,@J fr’?;—hzﬁm@; #ﬂﬁt& ﬁiﬂ AQ\LLQ;\%LL;]:
v‘—"%}?\—-'/r @’} F?)E\‘QT}?E’J”%\"EL°

=
=
ki

43



152
e
<
e
|
EM]’
|
=3
"
w
A
-
Se
S
et
a3

0. FEIIUHIIA  FA ey REL A AU ERREER
A K

F SRl WR A AR L AR LR
@

R AT R REECERFRRTE R A F LR
Folowm gk EETEy R

z s~ Z2HREAE
() 277 7L 2R

IR FIEHBRE L PR PR gt e e B FLP

-
by
151
-
v 3

REIAEFTHZLFLEPRALSY QB FHFLEHF LT UEF ]
PEZHGRAMOSRTI AR EE 2 G o ET B
THERELFEEHN L LRy A gk A AR G
e ZRFVUEZHIRFFF > RT 2 EFTEP E-Hiipy DS
BREE R S & i AR BRAL Ao F LR Ee T 0 MRS el
AR R BEET YR ADR LEFTE LER o XL RS .

AS

=

¥
=
=
13
g

Ean AR R S 48 4

(=) #FHrFmy 2223

EEEBEHR P FRERFRLES o d WP EAEFR A4 2
FFU AP ERNRAY LK EZZLELE
SRR RERIRERA Y R SRR

IWEINEBRZERFOF > ¢ 27~ 2 L2

Z AR o X R RIKE LR - ST it
B R FEE &gk ipik o

EReS B B A

1S540 BRI R S Gk -

~
)

2¢

TN



Abstract

The purpose of this study was to explore the health relationship between
psychological well-being, quality of life, life satisfaction and perception of
stress for Sheishan hikers in the Sheipa National Park. There were 614Sheishan
hikers participating in the questionnaire survey and 100 hikers participating in
the Heart Rate Variability (HRV) Instrument test.

The result of socio-demographic analysis showed that 66.3% mountain
hikers were male. The mean age was 37 years old. There were 67.3% of hikers
self-identified themself as Hoklo people. 75.4% of the mountain hikers had full

time job outside their home and 71% hikers had college degree and above.

For the recreation behavior of mountain hikers, we found 69.5 % of the
mountain hikers were first time visitors to the Sheishan in Sheipa National Park.
51.9% hikers have experience hiked other high mountains over 3000m. The
main sources of mountain hiking information were from family andfriends
(43.7%) and Internet (31.7%). Other sources of mountain hiking information
were from school and mountain club. The East Sheishan Trail was the most
frequently used trail by Sheishan hikers, and the hikers were most attracted by
Sheishan main peak, Black forest and Sheishan glacial cirque. 48.0 % of the
mountain hikers visited with their friends. Finally, more than half of the
mountain hikers (82.3%) would like to receive more information about
recreation and conservation knowledge such as recreation carrying capacity

and ecotourism.

The mean score of psychological well-being was 4.31 in the 5 point scale.
The hikers ranked highest on “I felt that this trip is very rewarding” and “I did
have particularly happy memories of this trip”. The mean score of quality of
life was 3.75. The hikers ranked the items highest on “How well are you able
to get around” and “To what extent do you feel your life to be meaningful”.
The mean score of life satisfaction was 3.84. The hikers ranked the items
highest on “How well are you able to get around” and “To what extent do you

feel your life to be meaningful”. Lastly, the mean score of stress perceptions for
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mountain hikers was 23.21, which was lower than the general average. Overall,
the result showed Sheishan hikers perceived higher psychological well-being,
quality of life, and life satisfaction, but lower perceptions in stress than the
general average.

The Analysis of Variance (ANOVA) test results showed that the mountain
hikers with 40 years old or above had higher perceptions of life satisfaction and
quality of life than those below 40 years old. The married mountain hikers had
higher perceptions of life satisfaction and quality of life than those single hikers.
In addition, different national groups, education, and occupational status hikers
had different perceptions of stress.

The correlation analysis revealed that psychological well-being, quality of
life, and life satisfaction had significant and positive relationship. But
perceptions of stress showed significant and negative correlation with
psychological well-being, quality of life, and life satisfaction. The result
showed that frequency of participation in visiting Sheipa National Park and
mountain hiking had different perceptions of stress. We found the more
frequently participated hikers had lower perceptions of stress. The multiple
regression model analyses revealed that two factors in quality of life, i.e.,
psychological factor and social relationship factor, and psychological
well-being significantly predicted life satisfaction with R? equaled 0.43.
Furthermore, we found psychological factor in quality of life contributed more

on life satisfaction than social relationship factor and psychological well-being.

There were 100 mountain hikers participated in the HRV instrument test.
The result showed that more than 50% mountain hikers had good health
conditions. Furthermore, perceptions of stress and Physical Stress Index (PSI)
showed similar pattern. The findings showed that mountain hikers had lower
stress than the general average. The management implications and future

studies for mountain tourism and recreation were also provided.

[ Keywords] Psychological well-being, quality of life, life satisfaction, stress
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6./6m & p 2 PRk RS ? 3.46 0.91

TERELpe EPHFDaw 45?7 3.78 0.69

18. /5% & p & N1 (T4 4 25 9 3.79 0.71

g LERE &3 [ 4o im 320 G e0d 72 2 2 3.88 0.67
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w - 0.73 5% x4 %59 3.88 0.87
6.EXLEE AL &5 L &G 4.00 0.85
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11§ e = jGeneh £ef 9 3.86 0.74
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247 SEERR 2 EBRR RS RAAF L AL

+ § F#2 tH# 28 ANOVA

5ol
il
s IR F AR R A EBRLR LI N
1wl ~ 4.27 3.86 23.14
7 4.33 3.83 23.25
# & 20 11T 4.28 3.83 24.80
21-30 % 4.27 3.80 24,81 %x**
31-40 % 4.33 3.70%** 2812075
41-50 % 4.33 3.98*** 21,820
51 12 b 4.33 3.93 22.40
PEAFE R © 4 4.32 3.96*** 21.94%***
45 4.31 3.73*%** 24 42P%*x
YL 4.18 3.55 24 54
B ER 4.33 3.84 22.95
T i3k 4.33 3.87 21.44*
g4 4.31 3.91 24.39*
paizd 10 4.32 3.85 24.50
K32 e 431 3.84 23.11*
‘t @ 4.40 3.87 24.62*
L L RE Fa 4.33 3.85 23.01
Z e 4.28 3.72 24.43
kg 4.25 3.86 23.54
i 4.39 3.94 21.76
BT AR BPOUT 4.34 3.85 24.97%**
b S 4.28 3.93 22.03%*+*
- 4 431 3.79 23.33
FAg AL 4.32 3.88 22,520
B A E T~ 5 %+ NT$200000 4.22 3.86 24 67>
NT$200000-399999 4.33 3.79 24,997
NT$400000-599999 4.35 3.76 23.81%%**
NT$600000-799999 4.36 3.80 22.56
NT$800000-999999 4.46 3.01 22.17
NT$1000000 2 4.30 3.94 20.88°***

LA RREIETLAORA ab i b BRI HTLE

2. *p<0.05 ; **p<0.01 ; ***p<0.001
(FHR &I 2T FTH)
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TR LAY EREREA R
%48 2 REFAFTHZLELET BT tig T8 ANOVA & 45

432 N1 A B b 253

A 4 3.73 3.75 3.70 3.71

] 3.75 3.79 3.72 3.76

EX S 20 11T 3.83 3.83 3.83 3.85

21-30 % 3.70 3.73 3.69 3.72

31-40 3.69 3.70 3.60* 3.65

41-50 # 3.80 3.86 3.81* 3.80

51 12 b 3.73 3.82 3.73 3.79

WAFRR R 4 3.78 3.84** 3.78* 3.80*

5 3.70 Qo= 3.65* 3.69*

L 3.77 3.62 3.72 3.74

B DBA L IF 3.74 3.76 3.70 3.74

T 2k 3.83 3.91 3.71 3.74

g2 3.80 3.84 3.78 3.80

pAilg i 3.84 3.76 4.08 3.98

VEH bt 3.73 3.77 3.71 3.73

‘t B 3.84 3.91 3.80 3.89

et BFa 3.74 3.76 3.71 3.72

EH (. 3.61 3.75 3.64 3.71

by 3.72 3.75 3.67 3.73

i 3.98 3.87 3.95 3.76

KR YT 3.68 3.68 3.60 3.60*

B 3.80 3.82 3.83 3.77

S 4 3.73 3.77 3.71 3.75

FA T 3.77 3.82 3.73 3.83*

B A 4+ NT$200000 3.70 3.78 3.73 3.72
Yo NT$200000-399999 3.61 3.60* 3.57 3.52%%%x*
NT$400000-599999 3.80 3.78 3.63 3.68%x**

NT$600000-799999 3.75 3.75 3.67 3.76
NT$800000-999999 3.76 3.87 3.86 3.820%**
NT$1000000 12 3.82 3.89* 3.84 3.930x*x

HIlARREAIMFLESRA ab i TR LRI MTLY
2. *p<0.05 ; **p<0.01 ; ***p<0.001
(FA % 25 TH)
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£4-9 FLEARBRACTEIMR 2 EEFFS BRI wf2 4 ER AR LRT
) 4 -

Nyt sy Lmoem ;g mE R4 A
1% 4RIFHTE 432 382 373 378 373 375  23.92%*
SRDF R T F 2 % &L 431 386 375 377 370 373  2251%*
Flx%2 432 381 371 375% 370 372  23.86%**
BT L2 A 428 388 378 384% 374 379  21.86%**
4 R BT % 432 385 376 379 372 377 2276
EEEE T EPL% 429 382 373 377 372 372 2363
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3249 FLERABAKCEIMR 2 HEETHT BRI of2 2 ERLRZ LR L)
1 NS _4;
N Y ] i By ORA BA
LR

)

FARR AL R

FEZHRROF M THI e 425 3.77* 371 3.72* 3.68 3.70 23.53**
FEZHRRFIF T TH . 4.38 3.96* 380 3.86* 3.74 3.83 21.20**

N

A\

R LT IaX i 4.30 3.83 3.74 377 3.72 3.73  23.50***
F2 L3 nTiax i 431 3.91 3.78  3.85 3.77 3.85  21.09%**
FH B R AT ISR i 4.31 3.77 3.73  3.77 3.64 3.72 23.13
FHE R R FITIE K 4.31 3.87 3.75  3.77 3.72 3.73 22.37

HiLARMSE G HFLEPPIF 2 *p<0.05; **p<0.01 ; ***p<0.001
2ABIEBRFELF(- #£)T03 8 16403 ; FR LTI d(- £):6333; FHBFHTH
B(- £):861 %
SHPBREZERRAPI(- #)T 358 1273 F L L T30dk(- £):235=%; FH @ P4 LiBX
Be(- £):363%
(T & 2T T

(M) “B2ER 2 EEF BRI CEZ L ERARZAMAN
HHZLEFLEZCBFAER A RS ABRIRE RS w2

RFerfp B & 47404 4-10 #7177 ©

FAPMAEL Y Vg RACEIARRE DA RS R RARFSL
BETAPM (p< 0.01) > M e/t 027 2 040 2 B » I AGRE & 2
A THERAAFRLAR T EEF LM (p<0.01) tEEfr2 54
(2011) %% % 4p i+ > Ap BE Tl /i 22 0.39 3 0.60 2 B » @ B4 5o ff 21032 3 45
B 2R EALRSTTIOR RAY L 40 M (p<0.01) > 4 M %k
30057 2-019 2 FF > 27 p RELRRAT IR KRAPH > 29 1
ARSFCEFFEL ERLRAMEERT -
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Ml 2AER O BALA 43 ST AEEM B RA
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T ABR '
/:]. s L
éjgii 0.48** 1.00
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4 s B
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”g;@' 0.30%*  0.50%*  0.68%*  0.76%*  0.74** 1.00
X IR
B4 e -0.49%%  -0.37%%  -055%%  -0.57%%  -0.46%*  -0.54%* 1.00

3 **p ©<0.01
(% [ vl ﬂ\F +“)
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FaRS Rt b S (e AT ARSTARFT A :
%ﬁ*kﬁﬁﬁﬁ;aﬁévOPkwhéﬂ’+;Uma€&¢%¥%éwv
4

PRIES CIEARR 2B Y AE s SIBE A EH BTS2

4-39



2401 SRERR L ESFIRS vEHLIERLALREE Rl
il

KL B 1 B ti

¥ 0.21 0.230 0.72

s IR F AR R 0.36 0.04 0.30 8.85***

SRRl U L A B -0.13 0.06 -0.11 -2.37**

SRRl YAV LA B 0.52 0.07 0.39 1.21%**

FRESET ARG MR 0.10 0.05 0.09 1.93*

2 FRETERE S 0.11 0.07 0.08 1.48n.s.

L int i -0.01 0.00 -0.06 -1.62n.s.

R=0.66 R*=0.44 F=79.72***

3t 1 ns. p>0.05, * p<0.05, ** p<0.01, *** p<0.001
(F‘}’;\/ﬁl *F 3 ‘}"‘)
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oo p ORI R R? AR i /\F B B
¥ i -0.18
INERCR RPN L N 036 036 33953 339.53*** 055 041
2.5 72 AR 043 007  227.80 74.96*** 035  0.29

3AERFLAE M % 043 000 15538 6.47** 012 0.1

3x 1 %% p<0.01, *** p<0.001
(FR &I 2T FH)
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TR LA ERERES A
34-13. 4 ERFRAI RAHLERLAZ R 2 FAH
PR B L B t &
¥ o 0.92 0.19 4.87
EERY KA e 3= B2 B R 0.34 0.04 0.34  7.75%**
FHAEEE LGPk 0.07 0.04 0.08 1.83ns
G 0.02 0.03 0.03  0.55n.s.
EEEED2 b3 R ESE 0.16 0.03 020  4.18***
BEP M43 54 0.08 0.03 0.09 2.19*
5w 45X G et 40 -0.03 0.04 -0.03 -0.72n.s.
A e BRE 0.10 0.04 010 2.27*
E¥ T E &g g -0.03 0.03 -0.04 -l.14ns.
BEFpe o+ pEEg 0.03 0.03 0.04 1.01ns
=0.65 R?=0.42 F=43.94%**
3 1 n.s. p>0.05, * p<0.05, *** p<0.001

(FH KR 2T TH)
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P pORIEIER R® AR* F@& AF B B
¥ 0.90
LER AR G4 =f G2 E 5T 033 033 27020 270.20%** 038  0.378
2BEFRE &3 L ARE 0.39 0.06 177.60 57.42%** 0.18 0.23
3EHp 2 _BALE 0.41 0.02 126.09 14.44*** 0.11 0.11
4GB B P4 G 5w 041 001 97.03 6.25** 009 0.0

3L 1 ** p<0.01, *** p<0.001
(FHR &R 22T TH)
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ZUF LA R RS E

% 4-15. R FFRHI SRR B E Eﬁl"\"f’?

B B B B t-value
(RS 1.21 0.20 6.13
EEF L EREWLA LD 009  0.07 008  136ns.
TRE LEHREEE D 0.03 0.06 0.02 0.31n.s.
G LR P - BEESLL CERS 004 005 0.04  0.77ns.
B Lg%k AE @ e £ w4 0.04 0.04 0.06  1.25ns.
TR E LS 3 R 0.05 0.06 0.05 0.87n.s.
BN &~ FoaLP & AR 0.14 0.05 0.15 2.62*%*
EXD - R ER L i A F“"" B4k 0.00 0.05 0.00 0.00n.s.
TR NE LERT G S f“ 5| faﬁ e f 0.22 0.06 0.20 3.59***

R=0.40 R?=0.25 F=24.48***

3t ! n.s. p>0.05, * p<0.05, ** p<0.01, *** p<0.001
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NI - gl RZ AR’ Fi&

B AF B B
W #ic 1.29
lig= % LSRG 7 77 7 45 Tf Peew R 0.20 0.20 147.04 147.04*** 0.26 0.24
2.3% 3¢ ﬁmﬁ rE LY & li A REE 0.23 0.04 90.80 28.00*** 0.18 0.19
3T F L EHRERISEL O 0.24 001 6382 7.81** 015 0.14

3L 1 ** p<0.01, *** p<0.001
(FHRXR: 2L TH)

4 3 EEFLAEM AT RARL ERLRLTR

AT T EHLERTIAEM BT 3BNE L AR
ML RZIRRIL - HEF I ARFAITURAENE Y H L BRI A
FFER A A ] o ded 41T 0T o B R F A AR AL E M AR IE & 4 s
HRBR2ZREL047 REL 022> 473 Bp $ME7 24 Ehi
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2 Ees e TIEBR AP A BB ent 8 | iR it fF s g
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PEIFBRLA  FESHIBRALEES R FLN > UPIGRTR

2417 3R EFRENGAIRIHI EALRZ BB a FAH

PR B Eaas B t-value
W i 1.90 0.16 12.01
Bm g p e A R Reg 0.23 0.05 0.23  4.57***
G @ p e s 5o 0.18 0.04 0.20  4.47***
Em A X GE L 458 0.12 0.05 0.11 2.32*

R=0.47 R?=0.22 F=55.83***

X ' ns. p>005, * p<005’ Kk k p<0001
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5 R 5 0220 ke fbie [FHOS MY %2 F 5 55.83(p<0.01) > A
BBRRIEET MG fEAERLR 2% %R E -
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3L ¢ ** p<0.01, *** p<0.001
(FH %k 2P TH)
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Heart rate variability (HRV) AR R A B A~ L 63.6%
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A ¥ F R A BeE A4 vt D 53.0%
AZNEFFERA R A 47.0%

R4 4o i3t 50 4 ficp A vt 55.6%

B4 dndcd >t 50 X dicp A 44.4%
4OTEE LR RS A B At 1 57.9%
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R R s ,
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B4 A PO T 3 LB At 1 92.0%

20, R4 e
S ﬂi ol JA B BT A fE Ak 8.0%
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34 dpdkcl ¥ K350 B 50 AR E AR EKRE S LT RIERB ST AL
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5. b EREL ¥ FRAT TG A EHEADDRIE 27 PPEE
(FHR %k : 275 TH)
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Frd ZLFLSEA ERSER LIRS
442 ZLEFLECEIGE AERST CRITEIAFERIANE(F2KR)
Q1. Isityour first time to visit Shei-Pa National Park? o Yes o No
[ If Yes, please skip to Q2]

a. If No, how many times did you visit here during the past 12 months? times including
this time.

b. If No, how many days did you visit here during the past 12 months? days including
today.

Q2. Isityour first time to hike Xue Mountain? o Yes o No
[ If Yes, please skip to Q3 ]
a. If No, how many times have you hiked here during the past 12 months? _ times
including this time.
b. If No, how many days have you hiked here during the past 12 months? _ days
including today.
Q3. In addition to Xue Mountain, have you hiked other mountains above 3000m high during
the past 12 months? o Yes 0 No [ If No, please skip to Q4 ]
a. If Yes, how many times have you hiked other mountains during the past 12 months?
times.
b. If Yes, how many days have you hiked other mountains during the past 12 months?
days.
Q4. Where did you get the information about mountain climbing? (Multiple choice)
0 Internet o Family/Friends o Newspaper/ Magazine o TV/Media
o Others (Please Note
Q5.  Is your mountain climbing trail “East Xue Trail?
0Yes 0O No (Please Note)
Q6. Which sites are most attractive to you in the mountain trail? (Multiple choice)
0 Mountaineering Service Station 0 Cika Cabin o Crying Slope oXue Mountain East Peak

0 Xue Mountain_Main Peak 0 Sanlioujiou Cabin o Siyuan Pass 0 Wuling Quadruple
Mountains o Black Forest o Xue Mountain NO1 glacial cirque o Shengleng Trail
0 Others (Please Note)

Q7. Who do you travel with? (Single Choice)

O Alone O Family O Friends OFamily & Friends o Colleague
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o Other (Please Note )
How many people do you travel with (If you are not alone) ? people including

yourself.
Q8. Would you like to know more about recreation information about Shei-Pa National
Park?

(e.g., carrying capacity ~ ecotourism) ? o Yes o No

Q9. Isitof help to enhance your ecological conservation knowledge in this Xue Mountain

hike? o Yes o No
Q10. Please indicate the zip code you currently live

Part 1: Below is about your psychological well-being with this trip, please circle your answers.

Strongly . Strongly
Disagree Disagree Opinion Agree Agree

1. | felt particularly pleased with this trip 1 2 3 4 5

2. | felt that this trip is very rewarding 1 2 3 4 5

3. I am well satisfied about this trip 1 2 3 4 5

4. | thought I look attractive in this trip 1 2 3 4 5

5. | found beauty in this trip 1 2 3 4 5

6. | could fit in everything | want to when | 1 2 3 4 5

traveling

7. | felt fully mentally alert in this trip 1 2 4

8. I did have particularly happy memories of 1 2 4

this trip

Part 2: Below is about your life satisfaction with this trip, please circle your answers.
St_rongly Disagree No Strongly
Disagree Opinion Agree

1. In most ways my life is close to ideal 1 2 3 4 5
2. The conditions of my life are excellent 1 2 3 4 5
3. | am satisfied with my life 1 2 3 4 5
fl. S.o far | have gotten the important thing | want 1 ’ 3 4 5
in life
5.1f I could live my life over, | would change 1 ) 3 4 5

almost nothing
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Part 3: Below is about your quality of life with this trip, please circle your answer.

Neither

A/ Vi
: e.r y- Dissatisfied  satisfied nor Satisfied -ery./
dissatisfied . Satisfied
dissatisfied
1. How would you rate your quality of life? 1 2 3 4 5
2. How satisfied are you with your health 1 2 3 4 5
An
A Vi
Not at all A little moderate °ry extreme
amount much
amount
3. To what extent do you fell that physical
pain prevents you from doing what you 1 2 3 4 5
need to do?
4. How much do you need any medical 1 ) 3 4 5
treatment to function in your daily life?
5. How much do you enjoy life? 1 2 3 4 5
6. To Wh_at extent do you feel your life to 1 ) 3 4 5
be meaningful?
Neither
Vi Vi
i e_r y_ Dissatisfied  satisfied nor Satisfied _er;_/
dissatisfied e Satisfied
dissatisfied
7. How well are you able to concentrate? 1 2 3 4 5
8. How safe do you feel in your daily life? 1 2 3 4 5
.H : :
9 _ow healthy is your physical 1 » 3 4 5
environment?
10.Do you have enough energy for
everyday life? 1 2 3 4 5
11. Are you able to accept your bodily
appearance? 1 2 3 4 >
A moderate \er An
Not at all A little y extreme
amount much
amount
12. Have you enough money to meet your
needs? 1 2 3 4 5
13. How available to you is the information
that you need in your day-to-day life? 1 2 3 4 5
14. To what extent do you have the
1 2 3 4 5

opportunity for leisure activities?
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15. How well are you able to get around? il 2 3 4 5
Neither
Ve L - L \er
i r y. Dissatisfied  satisfied nor Satisfied . y
dissatisfied L Satisfied
dissatisfied
16. How satisfied are you with your sleep? 1 2 3 4 5
17. How satisfied are you with your ability
to perform your daily living activities? L 2 3 : 5
18. How satisfied are you with your
- 1 2 3 4 5
capacity for work?
19. How satisfied are you with yourself? 1 2 3 4 5
20. How satisfied are you with your
- - 1 2 3 4 5
personal relationships?
21. How satisfied are you with your sex
. 1 2 3 4 5
life?
22. How satisfied are you with the support
you get from your friends? 1 2 3 4 5
23. How satisfied are you with the
conditions of your living please? 1 2 3 4 5
24. How satisfied are you with your access
to health services 1 2 3 4 5
25. How satisfied are you with your
1 2 3 4 5
transport?
An
. A moderate \ery
Not at all A little extreme
amount much
amount
26. How often do you have negative
. 1 2 3 4 5
feelings?
Part 4: Below is about the stress you feel, please circle your answers.
Almost Some  Fairly Very
Never .
Based on the Last month Never times  often often
1. How often have you been upset because of some 0 1 ’ 3 4
happened unexpectedly?
2. How often have you felt that you were unable to 0 1 ) 3 4

control the important things in your life?
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3. How often have felt nervous and “stressed”? 0 1 2 3
4. How often have you dealt successfully with
o 0 1 2 3
irritating life hassles?
5. How often have you felt that you were effectively
coping with important changes that were occurring in 0 1 2 3
your life?
6. How often have you felt confident about your 0 1 ) 3
ability to handle your personal problems?
7. How often have you felt that things were going your 0 1 » 3
way?
8. How often have you found that you could not cope
. . 0 1 2 3
with all the things that you had to do?
9. How often have you been able to control irritation in 0 1 5 3
your life?
10. How often have you felt that you were on top of 0 1 ) 3
things?
11. How often have you been angered because of
things that happened that were outside of your 0 1 2 3
control?
12. How often have you found yourself thinking about 0 1 ) 3
things that you have to accomplish?
13. How often have you been able to control the way 0 1 ) 3
you spend your time?
14. How often have you felt difficulties were piling up 0 1 ) 3
so high that you could not overcome them?
Part 7: Below is about your personal information.
1. Gender : o Female 0 Male
2.Age :
3. Marital status :
o Married o0 Unmarried o Divorce o Widowed

4. Is your nationality Republic of China (Taiwan) ?
O Yes o No (If no, please note )

5. What language do you speak at home ? (Multiple choice)

O Mandarin o Taiwanese
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o Others (Please note)

6. Education :

0 Under junior high © Senior secondary o Junior

college

O Some college but no degree © University O ome graduate but no degree

o Over Institute

7. Occupational status :

o Full-time work — Profession:

o Full-time Housekeeper

o Retirement —  Occupation before retirement

o Student —oO Full-time o Part-time

0 There is no occupation
8. Personal income in 2013 (US dollar) :
o Less than $7,000 o $7,000 - $13,000

o $20,000 - $25,000 o $27,000 - $33,000

9. Comments and advices

o $14,000 - $19,000

o Over $34,000

Thank you very much for your participation and comments !

©
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