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Abstract

Key words: artificial disturbance; bamboo shoot; environmental factor; Pseudosasa
usawai; Yangmingshan National Park.

Introduction

The grassland composed by Usawai dwarf bamboo, Pseudosasa usawai (Hayata)
Makino & Nemoto, is an important vegetation type in Yangmingshan National Park
(YMSNP) located in northern Taiwan with distribution range about 800~1,000 m
above sea level. Six objectives were investigated in this research. (1) The population
structures, abundance, phenology, and growth rate of Usawai dwarf bamboo were
studied by the sample plots in windward and leeward slopes. .(2) Does the dwarf
bamboo population structures and the production of bamboo shoots was different
between habitats? What is the causal factor-of these differences? (3) Artificial
disturbance due to the management of Usawai dwarf bamboo farmland were
established to quantify the effects on bamboo shoot production and growth rate. (4) In
YMSNP, natural boundaries were formed between Usawai dwarf bamboo, broadleaf
forests and Miscanthus grassland. The mechanism and environmental factors that
shaped the boundary between dwarf bamboo and broadleaf forests in YMSNP was
studied by collecting' long-term climatic data. (5) The plant diversity of bamboo
grassland, broadleaf forest and Miscanthus grassland. (6) The microenvironmental
factors were. monitored to understand the relationship with the species distribution and

dynamics.

Material and method

The sample plots with four types of artificial disturbance were set on the valley
and ridge of the Shiaoguanyingshan. There were totally 72 sample plots each with 1 x
1 meter square distributed equally on the two habitats. The four types of disturbance
were: 100% disturbance, all the bamboo culms and shoots within a plot were removed;
50% disturbance, half of the bamboo culms and shoots within a plot were removed;
cut shoot, only bamboo shoot within a plot were removed; 0% disturbance, all the
bamboo culms and shoots were preserved as a control plot. The basal diameter, height
and weight of bamboo culms and shoots were recorded within all sample plots. New
bamboo shoots within sample plots were repeatedly recorded every two weeks and

those sample plots were divided into two groups, bamboo shoots of a plot were either
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cut or preserved.

Two micro-environmental weather stations were established on the windward
and leeward slope of valley habitats to record the wind speed, atmosphere temperature,
relative humidity, leaf temperature, soil temperature, and soil water contents. Three
transects across the boundary of dwarf bamboo and broadleaf forests were set to
evaluate the formation of the transition zone. The coverage of trees and bamboo were
recorded and the seedlings was assessed by their basal diameter, height, and tagged

for further analysis.

Result and discussion

The culms number per meter square and hardness (g cm™) were lower in the
valley habitat, whereas the basal diameter, mean height, and mean weight of bamboo
culms in valley habitat were higher than that in.ridge habitat. In addition, the bamboo
shoots in valley had higher mean basal diameter, mean height and mean biomass, but

lower density (g cm™).

This research lasted for three production seasons of bamboo shoots. The first
was from Aug to Sep in 2009, and followed by Feb to Mar and Aug to Sep in 2010.
The bamboo shoot showed largely variation among production seasons. Before Aug
of 2009, the amounts of bamboo shoot were not significantly different between the
valley and ridge habitat. In the first growing season from August to September,
accumulated bamboo shoots in sample plots were two-folds higher in valley than in
ridge habitat. The bamboo shoot production of the first growing season was 7.72
shoot per meter square, and increased to 9.18 and 10.03 shoot per meter square in
spring and autumn of 2010. Harvesting bamboo shoots did not affect on the bamboo
shoot production in the growing season of 2009. However, in the third bamboo shoot
growing season, artificial disturbance appeared to stimulate and increase the
production of bamboo shoots. The structures of bamboo culms and bamboo shoot
productions were probably influenced by the environmental factors. Strong wind
stress suppressed the bamboo growth rate and growing density in windward slope.
Artificial disturbance decreased the bamboo shoot production in the first growing
season, however, it might stimulate the bamboo shoot production in the following two

growing seasons.

XII



Broadleaf trees seedlings were 10 times higher on the floor of broadleaf forest
than that in the bamboo grassland. Environmental factors significantly different
between windward and leeward slopes might influence on the seedling distribution.
The data from weather stations concluded differences of environmental factors
between windward and leeward slopes. The windward slope had mean wind speed
higher than leeward slope. The soil temperature on windward slope varied more than

4 °C between day and night and higher than that on leeward slope. The soil water

contents were lower in windward slope. These environmental differences between
windward and leeward slope was a major influencing factor-on the vegetations and

broadleaf tree seedlings.

Suggestion

Collecting bamboo shoots by local people-last for long time since 100 years ago;
therefore, sustainable use of natural resources by local communities may be a more
reasonable management projects. The grassland ecosystem was not under immediate
crisis of extinction according to our researches. However, harvesting bamboo shoots
is a strong pressure on the grassland ecosystem, stop harvesting bamboo shoot at the
end of the growing season is important for recovery and sustain of its population. For
reducing the artificial disturbance, the bamboo population on the ridge is suggested

to exclude from the harvesting activities.

The Usawai bamboo ecosystem was seriously stressed by the climate change,
interspecies competition between Miscanthus and broadleaf and harvesting bamboo
shoots. Long term ecological monitoring by sampling plots and microclimates
weather station is absolutely important on the evaluating long term development of

Usawai bamboo ecosystem.
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Site  [Disturbance T™™97-X | TM97-Y [ site [Disturbance T™97-X | TM97-Y

No. (m) No. (m)
Valley |100% disturbance | 1 | 304132 | 2786317 956 ridge [100% disturbance | 1 | 303855 |2786637 1017
Valley |100% disturbance | 2 | 304135 |2786313 949 ridge [100% disturbance | 2 | 303857 | 2786637 1016
Valley |100% disturbance | 3 | 304131 |2786309 945 ridge [100% disturbance | 3 | 303852 | 2786645 1015
Valley |100% disturbance | 4 | 304130 |2786305 940 ridge [100% disturbance | 4 | 303850 |2786645 1016
Valley |100% disturbance | 5 | 304127 | 2786307 953 ridge [100% disturbance | 5 | 303852 | 2786647 1019
Valley |100% disturbance | 6 | 304123 | 2786309 954 ridge [100% disturbance | 6 | 303847 |2786657 1015
Valley |100% disturbance | 7 | 304141 | 2786304 945 ridge [100% disturbance | 7 | 303844 |2786635 1021
[Valley |100% disturbance | 8 | 304128 | 2786303 952 ridge [100% disturbance |, 8 | 303844 | 2786637 1022
Valley |100% disturbance | 9 | 304121 | 2786302 947 ridge [100% disturbance |9 .| 303844 | 2786640 1021
Valley |100% disturbance | 10 | 304123 | 2786300 954 ridge [100% disturbance | 10| 303843 | 2786641 1022
Valley |100% disturbance | 11 | 304122 | 2786300 961 ridge [100% disturbance | I'1 | 303842 | 2786643 1020
Valley |100% disturbance | 12 | 304119 | 2786298 955 ridge [100%;disturbance | 12 | 303842 | 2786645 1021
valley [50% disturbance 1 | 304142 | 2786314 954 ridge [50% disturbance 1 | 303852 |2786632 1021
valley [50% disturbance 2 | 304138 | 2786313 950 ridge [50% disturbance 2 | 303854 | 2786636 1017
valley [50% disturbance 3 | 304139 | 278631 943 ridge [50% disturbance 3 | 303850 |2786640 1016
valley [50% disturbance | 4 | 304153 | 2786300 945 ridge [50% disturbance 4 | 303850 | 2786642 1021
valley [50% disturbance 5 | 304153 |2786297 946 ridge [50% disturbance 5 | 303848 | 2786645 1022
valley [50% disturbance 6 | 304148 | 2786292 947 ridge [50% disturbance 6 | 303847 | 2786651 1018
valley [50% disturbance 7 | 304130 | 2786301 949 ridge [50% disturbance 7 | 303843 | 2786648 1017
valley [50% disturbance 8 | 304125 |2786300 951 ridge [50% disturbance 8 | 303843 | 2786650 1017
valley [50% disturbance 9 | 304124 | 2786300 953 ridge [50% disturbance 9 | 303842 | 2786655 1017
valley [50% disturbance | 10 | 304122 2786299 953 ridge [50% disturbance | 10 | 303840 | 2786658 1017
valley [50% disturbance | 11 ["304124 | 2786299 952 ridge [50% disturbance | 11 | 303841 | 2786661 1016
valley [50% disturbance | 12°| 304119 | 2786298 954 ridge [50% disturbance | 12 | 303841 |2786663 1015
valley fcut shoot 1" [ 304145 |2786304 945 ridge ccut shoot 1 | 303850 | 2786631 1029
valley fcut shoot 2 | 304141 | 2786308 946 ridge ccut shoot 2 | 303850 |2786635 1018
valley fcut shoot 37| 304135 [2786301 948 ridge ccut shoot 3 | 303848 | 2786640 1018
valley [cut shoot 4| 304136 | 2786300 950 ridge [cut shoot 4 | 303845 | 2786644 1021
valley [cut shoot 5 | 304130 |2786299 953 ridge [cut shoot 5 | 303846 |2786645 1023
valley [cut shoot 6 | 304134 | 2786299 951 ridge [cut shoot 6 | 303844 | 2786648 1020
valley 0% disturbance 1 | 304150 | 2786306 948 ridge 0% disturbance 1 | 303853 |2786634 1021
valley 0% disturbance 2 | 304148 | 2786302 949 ridge 0% disturbance 2 | 303855 |2786638 1017
valley 0% disturbance 3 | 304152 | 2786299 947 ridge 0% disturbance 3 | 303851 |2786643 1016
valley 0% disturbance 4 | 304147 | 2786295 949 ridge 0% disturbance 4 | 303851 |2786644 1018
valley 0% disturbance 5 | 304142 |2786295 950 ridge 0% disturbance 5 | 303851 |2786645 1020
valley 0% disturbance 6 | 304142 | 2786298 950 ridge 0% disturbance 6 | 303848 |2786657 1016
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1 FRPH B ] @lﬁ I o e TR L A Eﬁv[ulﬁﬁ&gﬁg‘ HAE
FRPSTRRIRE 14 113.7 + 3.8 (culm m’ 2y, TR fd@l % 0.75 + 0.005 (cm culm™) >
S R T SRR LR 1.32 £ 0.17 (shoot m?)

2. WERTREEY R ?jﬁfﬁiﬁﬂfﬂﬂf HR A ?SZE"[ {NRRRE) il S FAE
CIRERIEE D~ T IRy T S RS RS (R A )

2 L IEBIBRITHIAMEEIF LA VR

= HlhIgh B4 BhsL
66 oA T S TR (culm m™) 1137 +3.8 98.9+5.3 126.9 4.6
PR ST (om culm™) 0.75£0.005 0.8 +0.006 0.7+0.006
TR $ T * (om) 1743 1.7 206.9 £2.3 141.0 £ 1.3
20 PELFFRIT THET B (g) 1569.2+530.6  1961.6+£453.1  1177.8 £226.6
PR (1) A A (g em™)) 0.56 +0.02 0.49 +0.02 0.62 +0.03
166 oA T £ T TR (shoot m™) 1.32+0.17 1.47+0.24 1.17+0.23
R Hﬁlﬁf {1 (cm) 0.8 +0.02 0.8 +0.02 0.7+0.01
R H;l 1* (g / shoot) 18.53 + 17.02 2049+19.22  1543+12.23
By Tl TR #4 % ik * (em shoot™) 82.0+4.2 98.0+ 5.9 56.6+3.9
FETH 15.7% 16.5% 14.6%

* REH L F (< 0.05)
(Fo % A 0 i)

22— i FHESY (ABEE >10em)r HF BRH §EEH515%2 7

F 5} 2009 2010

= ay Autumn Spring Autumn
TR (mP)* 7.72 +0.59 9.1840.64  10.03+0.89
I 0.81+0.01 0.68+0.01 0.81+0.01
B e A 517 662 787
ﬁljﬁﬁﬁ[ B AKE 1.0 cm R 10.1% 5.7% 15.8%

) AT EARE 71805 91944 109305
) Y PR R f‘-'(J\ﬁ“ 1.0 cm) 7252 5240 17270

P LY B T 2 N ST ETRR ] W ARYEE(S.E., Standard Error)
#1772 @JiEﬁz o if ﬁ:l%&*“ﬁjm—gjill

(FHkp*PTER)

71



BEAFEL ! (o il ) A TP b R BT U

10.

11.

12.

72

. 3’%& ij ”&F[JT"‘EIJBTE rja‘f L%ﬁ\l}jﬁﬁw‘ %@% 15:1 > [[4): IE[JTT‘ 'JE’I
s

el > AR 2 [th[
wu@um

2009 % 2010 & 1= [l R+ TR RS o RIS TRV RIS R
BIFY 5~15% ] (& - )-

A TRIORLET S S RS R

TR TSP AR BTENE RER YA o VI TR (0 BT R RIRR) o [ B
RLERET PN - WS RF VS BRI PR BV RN B
¢%E$2009%J20u)ﬁﬁuazauc%&»F[ﬂ B 3 ETFOR R 1 5] 27 1% 2 7]
10 [ UV 2 IR 2 5] 10 [12 20 F) 28 |1V PR [iTAe A BV el
T 715 FIE 7 5] 30 FIVRS] > ik IR 8 FL 10 1= 8 F] 20 [ IV -
B Euﬁ [ 5T HM%%F)%E%%@JB’J? Gl BB el
GRS STULA NN SR IS iRl

24‘\
'
T

RN Elﬁi}‘ﬁﬁ:rﬁjj P 50 em o R Y- SRR A[Ei[lfij
SR A B S S PR TR« SISO TR
EESE
15 R J—\T?TE*HEF%FIJf Fl s T@#ifﬁ TRPVEYEE > TR TR
FRRdig 2 il ARSI S T b Sl [SRIEE R ST R ENS D o 2 H Y
%EB J—ij/\]a I]:[ :F:IJ:‘LF A ERT Rk E[l’ [Eiﬁ”]]ﬁ?{—ﬂjl}l HETE F[jrr%ﬁl %g?gk E[Jﬁ-ﬂ’:ﬁjyj
PR PN A 2 e (R TR

ELT JBAVES] T F G R TR B (ERLAGDAL T AR T

Al 2 6 R R (2010 FFFE ) TTE[JEUE%E”Jlﬁﬁ[ﬁﬁﬁﬁ‘["}@ °

%qyﬁErJ%ijﬁiﬁﬁiﬁﬁﬁig Eﬁ% ag » SR REREL ”Ffﬁf EIUT:JEF J]z)Z
(AL - (]2 | = T PR -
ST L 2000 £ 2 IR TLD 4010 4F) - <1 E HRIIOSRG - |
A= ikt AP 4
RS - TREE S OB (Y 3T SR S
YRRl T IS o B RIS AT o ) B R T
B PR S ERT R P SR R TR - B TR



[EESTIIRM SN
13,38 el et oo ko e PR N B o Rl GRS A RS E P
%EF[U%EJ o

F-& vE2REA

2T R
B I (i 2 TR
B - B 2 TR
SR
Lo PR 28 s o I e S0k o = B 2 [ A AR SR
FRETETE A= ”EW’&@”NW&ﬁWP’ﬁm Y SR R
B £ RO R R e B e
2.%ﬁﬁ%mﬁ%vxﬂwﬁﬂp%ﬁzmoﬁfp'Fwaﬁéamoﬁy
EyIRIERVER Gy o P s I A

3. PRSI RGO £ 5 OO B (SR B AR SR R AE 1 5 27
P12 FJ 10 FI VRS > i Bl 2 F) 10 12 2 £ 28 [I VRS #F = B
%ﬁEWﬁﬁ%&7EH5PL7”3OPV I 8 2110 |
= 85120 IR - ERIFHRARE  HISHRTL 5 B 0 I (R
EY’Jﬂiiﬁﬁ¥?§1ﬁiﬁﬂU§TE'°

4-%ﬁﬁﬁ*@ﬁm@b’T%WWEVE’F%%#SL@%@ﬁWW

Bl SRR IR

5. Bl HU S APV TS By > S T B R AR Y
S rﬁpvifiﬁ‘-&ﬁ?{? » PR ”,‘Eljﬁ%ﬁjﬁ\ﬁgiﬁm M ERT R o FEEVEL A
pfj’r’r’gjfﬁ#[: o B B AL o FIEFR BpuEEE > Y DEBRRY & EVES] > PR
FOHEHNE AR B B P £ e

73



BEAFEL ! (o il ) A TP b R BT U

YRR

‘@ﬁ%W BRI i E@
E’u%‘fi{;{s&}ﬁﬁ: PR (A28 Aﬂ ks

.l%} ?&

R AR S B P B

S

74

FIRT A2 (P A pt o ps i ~ et | R R B Sapit by < iRy g Y
O [ REI SRR M MR Y o R
SRR BT B RS A « B 2 R A
PJ%"IBE‘FT B » S 2 SR o SRR
§§%@ﬁﬁwimﬁyi’E@MEW%@W@Q@W@%%%@W
HETE s BB By oy b OT PR R FO
SER S ] ) ) e ARG A T Rl
> RS T p e RS AT R e
RS 50 PR R RO 7 (590 T R EYR] 2 BRLIE T
PRERURIN TR 7 > e R I SR & MR FAOREA - (VR R
5 ¥ PR 0 R RS R e
5B €



B

K"J’ﬁ‘j‘— ‘—Eﬂ%‘i 4
X 7 "‘:‘ }‘ ‘”_lﬁ-,r‘—-

HE 36w Eﬁ?ﬁ": @z
@%gﬁ (e

FEHEE RGBT | D 0 S 0T (e e A

ﬂjrﬂ:r FEVT YR R o H 1998 By SERE 1T [ R R
[l = FTJEW PLIEYR] - SRR RS RO T TR
ilz] ;fFu[sr%— Tl N YRR S B IR s R HEEET H ikt 99 = -
ISR TR Y R [ P A RS F SRR At A

AL S DU i 25 [P i Rl

ﬂjir ER RIS A e o [P e AN 1 %Trﬁbﬁ AT N 70~75 7
FRFAREEET > 1) = AN RS e ) e (R PRI BT 5= & O o Ty
POR T OE o PR SRR NI B @i R [N
FO TS A I ETFOBR! - BT B R it % R
TR P o

FRUST) 25~30 2253 RUITETRRZ o T 2000 F FTSERH L) b
e FIFEIS FL PGSR R By R SRS T SN b
i gy — FIF[H 2 PV TR (A 300 FIF?F;') T 2000 5 TR
[l BCEN= P TERGR - 2~3 5 O] > Pl TR R 2912 T L > R 7
PSPPSR R > E4 R rrEupJ VRN E [pHRE g Fr By
BRSNS R T Sy o 4 R T TR B -

— T HTEIR Y R ISEETR  ET R HIRYA o R DR R
TRYR AR AT B o IRET - VR 2040707 S T R
TR SRR S UECEE Y RIS AT IR Y AT B AL R
T - RFRRIE2S T 0 BRG] RIEPRIE | F R (RLRIET
SR T o T RL BRI T RO SRRV RO B IR S
[N = S E 25 NIRRT SR 45 N E T ERET S PRI T RTEY

BUEYR > RO - 7 T PRS-

E

=

E@

|5

75



BEAFEL ! (o il ) A TP b R BT U

<ﬁ%¢m%—
SRR CE .
ML @&@iﬁ

E Pt — kI T Ul -t - 5, o s
WEB IR = 3 b S P e S g R 5
AL IRy ST AR Y B R nE S
&:$ﬂr BB 2 B o [ R T 5T B 6790 T R
o BRE s R ’ﬁﬁ% D Eiket o
@#%%Hﬁ%ﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁ?@%g’éiﬁifﬁuﬁ?%
PRIl | R B > 2 N—Jﬁr\f[%gu—\'fﬁﬁ BTE} PRy R S TR S R
S = S ’}{—JIH CHEPUTTRERS RS 55 V- puEAES FIRYERETIN - Ry
HTR [ -

‘,ém

TR EOTURE]  BHEE ~ [P RS TR 150 T R Ry (i
ENARS 3:1) 0 HEIFE M UT o USSR T 5] 8~9 P#EIUE,'@E'&%
FIFRIE AL R E RN B AR ) - o Bl 9 ) - RO T R
PR o Tp A T R E B SRS BT (LR S
B BV A T R RS

oAU A BRI IR BT RIS S UG R AT
o mé@:ﬂi‘fﬁﬂ T%HS“[“’E R TR g el R B R AR T
SELTPVETEIE R < fli BT (BT S F VR T R 2pOETE IO O R
FESIPRAV o T = A6 TRGEIANT — FRFEAE > T N BR 0 PHER T IR

2000 & [rRf] f 2 JYARE] P P Tk - ]S B O%Elfj’rﬁvaﬁf'ﬁj
Tl o IR B S S 7 it FIe

76



B

_%\ T FJF F’REI%‘%_‘
E?ﬁ - 4529 E'F - (L

%ﬂz?ﬁrkﬁm SHRL T B T R B

(YRR E] A 5 EIE e g T 9-1 5’?} S SRR o PR
FA o TR D PR PSRRI N 2 MR AR
prjr‘ﬁ‘ o PrEyEl AR H\J%'; aﬁﬁjzﬁ B E g BRELRETEF R 0 ¥ RV 1L
o PR A B R BTV 13 5y o BEF R BT T B
AFIEES - FF VT E S T 2RI ”it"" I, M RN RIH S
U R T R A R D

Wﬁﬂ [ﬁir EXNE i URES pﬁé‘j%h ZENE R gL - HFE{ ZiR HW‘E&E"[ Tﬂ
Pl [ $ah - T [ RS DA T (TR ERVET RS A B IBAEE T s
= fl P I AT BIpVE EL o IWF”WE'Jﬂﬁ Eh'fl J‘[\”PSF o PRI i
IR ETE R SRR R R S RSP R ey
Tl o = b = SCRLERENRS 20 2T SRR

77



BERPPI | (B85 2 [l ey S T [ PR BTSSR

78



B

GE SR = g

rf%ﬂngﬁq Qfﬂ, %Q

VBERALR "HALBRLODCERNWERKY
BBZHR | F—RE T Rk

BrR] D98 %8 A28 B (E#ME) L498530%

HWE AR —_BERE

iﬁ:%ﬁﬁa%:#%ﬁG%J

H (%) BEMLAE :

Wk B

HAERM (Fa) (AH) B % 8 &
MR EEE eHE
5% 8 - % 1Y
EUYEES P T J
DHREEGREE G A |
% Ris's Z¥K %4%@A“”
66 S R . Z
FER 4 . 5 —
AEAB A E B %@@:§ /%\32f¥@
RAE SR
P 1| e
B eER 2% B _ﬁgﬁ;ﬁﬂﬁ
IR ’
RN K #H =x E%T%4Q
o i B 2 0k ;iAi ZUﬁ.%
A ATk N

79



BEAFEL ! (o il ) A TP b R BT U

80

FERHETES

%2 1%

A EREE

U v
|
SRR

/5%

FWME

AFE

w3t

E= L

R A

FURR

7% E

R EBARR

FRAXICRSEGHEL

BB AR

ARG




B

FALBARAREER 98 ZmA L E
THRLEEAEARRAYDERRGREZAR
% —k¥F Rk

£ EAHE
K BEAERRS

(=) 818 0B %ks TRBELEF AR S ERMN % 4
MREA R BB L B AARA MG BE REBEEA
) TR e AR -

(=) TR AEE R L EE « RATHRT - AABS
B ABTERE NS RO HE . BREN (4
BIRER) RILBEN KB 0 M 45 W E I LA
AR ZERE -

% 2HEMAREL (85)
3
(—) &% Bias
I3 rERs "AaRES, -

it

2 M FARRERCEREERA -
S MEMASNTHHEFE BERFF T LIE kg
&, TPUFRE -

81



BEAFEL ! (o il ) A TP b R BT U

4~ BRI A 2 xff 4 mBRAL L (F—4F)-
(=) BHEHN:
I~ATARROTRMAE > RIFGIEF LR ATAEH
¥ %4 -
2-HAGBXHAGZEFTERE 2R 12 RHEE—-R
BAFBEETH BAREFTERABRABAFY 347 -
SRR BLRBEEASEEGE  RGEAAZEMG
R A EFEGMNARBERS > +TH
AIRAAGE o FRIFA  FTARRE— M o
(Z) &84
1-HEEU_EMARRE  — BN ER LB TH
X ERBPRARAM - BM ook @ L EHER
TBETH -
2  B{AM S RTE - THERGER  ZHRMETH -
SCHFEAROLTASAR A RATHEE (Heh)) £F
WERAM > REREAMLABHW > TPFEEEINARSE -
4~ BEATREERER  REREERRE T
Shannon Index $24-#7 47 Kb, -

(w) 2xEFE  REFWAAMSRENBREFHEMNHE

82



B

ZRF - REFTALAZ T ER BURRDFEFEY
Z AR ARER G IBHBEB -

(Z) BRERE  BAHECERET AR REEHEE
RAER T ? RREH/H I — R B ?
RHREAUE  RR— AL T EA-HEEEE
ARIGTREM o RRABEAUL T RBEK
HRERFRRTEGE -  ZRAM ARG LY -

18 ~ 3%

(=) " FHAGABER  FXHEMLEMA -

(=) " AREF R THRLSKBE FREAAL >

WEE _MRBAFE -

M~ T4 16 R

83



BEAFEL ! (o il ) A TP b R BT U

TBELRRAFE B EE
LQ@%¢§§ 4068

)
’

PR D98 120 03 (A fpw ) TE 2P
SoEm Ak REEE

’

S AFEFA R AR (A KRN P R 2
el (5]) RE =2 AR
DR (Ei) (AR) BOA 5 X &
BERRRELR 6 ikE . £ 4P
WRATE LGP
TEFLLERE & + (3B
= R 3

L S TR GRS
A et Bl ek 161 Bl fa e B 1 1%
MALE & ®
ol Y LA S
5 5 A S S L P ¥R
V5 7R PRAX 2k
fRI R Y ok HEF TR LA
| FLg T8 sk ) E¥3
TR PR wh g i
AN L
B d g gt i e

84




B

=

1k
=
bk

>~
i
bk

IR
RN

\_
bk

}\:k

\
ol
&

*
| I
P
M
gdn»

*
\L
¥
SN
Wi

i o
9 A

LT

B4 T8 ¥ g5 FEExFT ~ B A4h - X f’ﬁ%‘]
PR F RS

(—)5iﬁﬁmi
LE o6 ffeng RA84 0 BT B RAR]  ERAES 2 ALY

I

%3 i R RAPM L 3% T g PIE R AR T o
//PﬁﬁLh;}#m*g‘-g‘ o T‘:T;’SL_IQ, 2}4}'/'} °

3. R ek fﬂ’z",!rt » TR AP AF R -

Az ZB-F KRB THT? ORER T2 FREDH BFEAK

o

\\;ﬁ\' “IEI\‘\

X BRI R

85



PRVt 2 [l &) R Trha o b PR Bl 1 A

LF B cnd Eaf S R ol % § i R HIL -
2R EAREE L v R MLy F TGRS o g RSk TR

2%”§@m§%?m =R R IR G o AR PR
e x50 %+”%¢i£F%1m@’gﬁi
RB®»FE > FIR v a gt £ 5 Ao ] @ ks
AR LNERY G- FPREFEEG LR
RN EERE

3w oarit r TS 9 72080 370 e s daip > 7o B

‘& 3’”6-&’4}35‘5\ l’k’d"’g_gik/{‘“#flg E‘J’JTQ’}& ° | }ﬂ}:?iﬁ%\’ﬂ&gﬁp
T p 1999 &g T 3 S G 10 &£ npER > aZ iR R

-

&
F.
N
i
—
)
=
Kl
=
e
—_
=i

Jui
~
+
i
\1_
PN
blke

DEHAAEL Y R 8 AL T (oA F AR B o 1 A 2
’f?ﬁ TR B PR e

3Rk fFeuEiks > ey r L o
TEH AL NSRRI
SAEFHOgMA > VIR B AR o
FE R EFELIC O R
iﬁﬁﬁﬁ%ﬁfﬂﬁ—av%“ 4T 23Nl E o
HAFR P (FE S Ak HiE g%ﬁﬁ?”%ﬁ’zO

(‘2— ) %E:F%C‘F\ /;&E oid _;TF{I;T ﬁj?"?fi’\ ;F v{)\ y X /{%’t;’“ “fﬂé:'m)\"/{_%_ ‘%- vlf—‘_‘

(=



It

&

FFETFCW®

LR AT E

£
y

s AR P oaR L A

(=)

€ o (T E3@304)

3T

~N

N\

7

87



BEAFEL ! (o il ) A TP b R BT U

"BRPLRRAR BRAFEIHRFRBLAT
V=R R A e R AL Bk

PR

s EDnH g

2~ X HEHRL ()
Bt
(-) % &R2:

’Bi:f%]ﬂg»lrmﬁ—aﬁ,\—\ y 8~0 A ?”ﬁ’ 'FJ\'/\,‘%/
LR ES r‘]ifﬁfﬁf%xgxmgg B Y oELE
ﬂ*?ﬂ’ RRARET R HANFER YA LAY

- ‘

+ EEATH 4 RO gARE AFRBE > RN Ak
rav\f)’K—- 7f A
2R R R o kA e e BD3 > TR €] S Y
B EDBER LT PRI G R
3.22 3% 1 reference review - introdution © *x 3 B grazing -
over-grazing (4§ & <4 ) enFHL o
F§ X fF Errew -
LB RATRIEAFUFFF » R F RIE ] 572 &30
e F] o
2FH G S h o
3.4c7% grazing - over-grazing ¥ Ap B TAL € T A gF 2 ¢ o
(=) &4 [ 154m
l.cut &< 7 harvest(JTj&) » 4* ¢t » & By f% harvest 13
e JR S s ‘Fﬁ =82 25~ 4 biodiversity =8 58 ~ k3 F]+
3 T F] harvest m T %) Jf Frsp g#ﬁéﬁﬁ]m -2 S UM
RGO AR RBEY S r e ko EREA B
FRGAT R B E F A0 R R B b B Sl
FlIhE 2 FR  FREBEFLT-EHGRT BT

Bt Aot d Fp - MY o

“F}s*
—~
(ﬂd\
A
B
Sy
i

88



AN
2ERIRP|E R 0 T iR B TR (R -
Wl’lmrr'?fr °

)3 E F] 1000mm > BAEE
RROITA L E/MH
34 P R R

NG MfF PR DE LR R R
—% ’ EJ—\_L N 4'.&’!’131';"5—3}'\3
42‘\/\‘:;1’7-&]‘_"1& {l%ﬁg’(

=3
5*34
AN

v H f:pi:FE',& ’ ,@j’
o

-t

= $ 100

‘F,)m
P Tioa B &
R

IFAL) § R
j:ggy' =

(R =
£ 2
LR F] o
F§ % EFEXFCV
1. € v 5 harvest B s 47 o
2% BT L F R AETAS AR A
3. EING g Tk o
4.4 - gﬁ%ﬁ’:ﬂiﬂﬁ o
5.6 43 B REFRHS § OMIBEA T
6.6 #i¥menm @ FHE I RE T H o NERIEZRE
g ER F] o
(z) 2aEmy .

Poand TE AN s FIua - & L F
FR ALt O REF - THRE DY
- R TS BRI v R
J§ 2 EFELFCY B

7S R g X S

RABEZE DR E A A S

2 Fy oAk Fhﬂﬁ*mﬁ%%ﬂ rLpRE g B
7 WA B SR IxIm® s @
£%4 B4R &

AR B

R 47— i core kit

ERA Y FensuR Ff LB
%%%hﬁgih‘;’ﬁsw}i sy VIl & —

&9



BEAFEL ! (o il ) A TP b R BT U

s 2% & 24 core T FE o

(=) ~FHEELRLL FRFHE AL

Z) ~REPDPELRAELE > FEEGRTL LY
R AEE

s 406 o (L E 11304

90



B

"BRFLRRAF BRAFEEIHRGELFL
14 f R

B 994 12A10 B (ZME ) T2 04
WE ARWTHERE

TR HARAE ﬁf/ﬁ% kA

4 () FEMRAEF:

BEAMMH (Ba) (AR)| 4 £ 5 R
FiATHEEELAE
AR
MHERRAELESYA ()

TRBALBEEG .
LERES 2 Wq/
6 AR 8 ﬁ

FEAL
PEXAASLAFER | Wk %‘, B

T8 535

48 0 PR IA (NGO [ #8)

%—F (#%% : \Ymsnp-file\s£ F) H# £\07 R FR\E £\ &0 # £ FH\991210 #+#r# £ 4 #2455 x doc)

91



BEAFEL ! (o il ) A TP b R BT U

ARAURRESE SHBK
E o3 2053 X fé ,@3&
L LB R ® i 5& u[" g}’i’,\
l SR wi | B
PP i
WM T & ® 3 ?a-f}ff@
SEE B Foir
SR EAE £ 208 WA FN
RS EE% ?.@_ }ﬂ ,@ \ﬁ
FREHFES T
BAEEEEN T g %
| ARE
& RIE
A¥Z
FWE
R E AR 2 A | Fe &
B6 | BapA]
£* é%:—?o«%«

¥=—R (#4%: \\Ymsnp-ﬁle\%ﬁl FHZ\0T R FHE £\ E FH\991210 #4788k & i 4k 8 X doc )

92



B

BALERARETEREAEMAESR
FALEEZARACRERNUERROKXBZIAMR
PRAREERHRLEK
E-EARE
Ko kBB RS
2 RHBARE ()
v
(=) ®%& 84"

l. FEHBEEHTHEHFERE -

2. M4k canopy(#h &) * T £ th B 4kiy 48 Bl paper » 1k % 4% A &9 o] 7T 3%
B EARANARAT ARG E -

3. BATAFTRARMHEAREEFEZNEH ALK (FRMNE
) ABRERERY  4FERALETHRY > HABOAREREARE
A% FREOBWRERTHEY  RAAARXEZLERAFT -

4. ¥4 grazing > over-grazing &# & A reference review ¥ -

5. TEHAHABNRE  EE2ARY  ThHE&EFEARFA/ITEHNGOY
ke

6. &ﬁifﬁﬁﬂ'{&@.ﬁkﬁéﬁﬂilﬁ%ﬁi%%’fﬂiﬁﬁ#ﬁﬁﬂfi b R
FREHEERAEHARGIER  EHPEERME » HALMFRRE
EHB AR HREROHEA

1. 5| AR XFH— °

8. P66 &9 BT £ 2000 £4T 45 A EMIL 0 2006 £ B —EHBRNEEE
MR ER  EREREZERRGTERRLT > B8 2000 £ L2
HSEFTEFAHBHTOENM  RERTHEKY > AEZEBTREIL
ERAEEDRABANEIL > ETRIAER @ R & LGFATR » B
R GEBER RIS ABEFEVE 7 I THRAKE(
f5]%= 500x500M) R BIA 4% & » EABTH » X TRFHEKY -

BT

| 1. Overgrazing £ &9 KRME T GHN -
| 2. EFMHEHEIIERRINRF -
\

(=) &Z B lEs:

1. 2 “AABTFE RAHEF&AKRY > B “%3EE-T(environmental

%=8 (#4 : \Ymsnp-file\st F) H# £\07 42 5 3\ % £\ & # £ ##\991210 4745 4 K & sk # X doc )

93



BEEV ok e ey e TP b 4R BT L

(3]

factors)” RM#EAMEM  FEAAFEEHERTF -
HRENBTRBESTHNEARTBESIRE » RARBE -

3. FAREA E T NRALATRE LEA > B pI8 B+ AHERM AT

11

12.

13.

BE o
FAMNELTERHNABEMARGHAB S -

p23 B+ \&) basal diameter 9 F X FERE T HHE -

Bt ANRETHERARLAEAGRBAHMER -
FRRBTHENEAROBE AT EHEESF  BALMOHALET
RS BAYHRAMHENRER - BRAREHITRELS B
FERTRERE > TR P HAALBE R LB URA T4
RAEBTEGERE > AT ETRBEERAAL -

- MTRMEBMRTARFIAL > BAHN—FAFEALMES X R

Bl > AR E > A EREHRNA S U BHE -
P53 RARBEEF L K EMIL - XL Bhushae -

AWK AERZRBARERS > BLRARINBAGRE - Ein b4

ETRAZRGEH  MUBEFR—RELBRRNEE - RIFRE LA
KA -

RUTARE  ARS =Jz@,&uﬁ?$m%m@ﬁ@z&§1ﬂwmﬁ’m
S HBRRBFRER  TRMIERTEEHE > mE P~ %
MAMS  THRIFEHE 1054 BE  NRRKRS 0 F 054
R 0 BB T 45 FAR B89 > R MBI G 8 ERALIR 0 Bldo st 3 F
BARBTHIABLE  ARZLHERGRT -

RWTHA DA B Tt BROMTREBALARARNE 1L F 2
y °

RERBZLBHNGAMERI TN USRS -

BAGEADE: REARBIEHEBBE -
(). BRERt:

.,

RANE L FLER "TNSR AR ERERE, mE -
BB R RE "HE-REHMAKRY  MESABRTEHRBEL
BRE, CARAMOAE  REGEOEH ML LR BAFLE
R > R4 HARKY 0 SN ERE BRI LGRS 2T
AISRELEGSS) » LBRXRBUNIT BASFHENRHTEE
BRUNMHEXRBT  RERZEFNROER  $20EnLTH
‘ﬁéﬁﬁigﬁﬁﬁﬁ %

B BT EL L) JE

E

B AT &K PR 6B AR BT A A KRB AT R R PR BT B R A
FHBGHRR > LB THRMHER XA L RENMARY £ E5

FoR (#5 : \Ymsnp-file\#t B 7 5 £\07 2 7 8\E £\ & F £ FH\991210 4544 88 % & 1 258 5 2 doc ]

94



B

APEFEHGETR  ALERRTHARBER KA -
2. E&BILHXE AL RENARTALENBE T HAESA LS BATERY
8 15 Rey$E > TITHA#KMARBRERREF -
R RAH:

1. BfAskEAREEH -
QOAFTHEAEETNERRY » MW THAEE AR > FAABRFES - &£
EEABAR  2HRLEEA RGBT - ZHLFEE > MBERGHRT
PEALESG LMAHMTHRRAN2MEFEAXRAZHEA -
$LZEAEE:
A LERE > RYAEREARON G RARRS  EERTEH AR
DEAENANE  ENTFEANOENTRT—FBEY -
(m) RB|RIEH:
. RETRBIKGNELE -
). BB BHTEYFAMHELSL T OB RRATHEZESAERPER
#HE -
SEBHEEDE:
BRGERDE Sl BRTAATET > THRARARVBRRKS D
7y
*HZBAEEE:
BBEBSBA—FHOROBROERHAINREEF -
R kAR EE:
|3 eeBmisid % 8 e BmAa > 48 2000 % ~ 2006 42 2010 4 >
BR Stk MR A AR B A AB o 4] » IR SLBAMR Y -
O HBRHEBATA I EERRGNE  BHANZLERGHVLERK
= - :
3. S AN —EHRDETHABAARYLERES -
4. TR T AW KA by #8 B & RAFE R34 - .
s B :

(=) “ FHEEGABER $2nEnsEmaE -

(=) “ AZHARLRBEGABEABEEFRGHOART » #HE
FELBMBRBAFR -

B~ #& - (FH4505)

$EE (#% : \Ymsnp-file\st B 4 £\07 % % R\E £\& 7 £ TH\991210 #41 # K ik 48 X doc)

95



BERPPI | (B85 2 [l ey S T [ PR BTSSR

96



%

B!
=

3530

Adler, P.B., Raff, D.A., Lauenroth, W.K., 2000. The effect of grazing on the spatial
heterogeneity of vegetation. Oecologia 128, 465-479.

Hayata, B., 1916. General index to the flora of Formosa. (Supplement to Icones
Plantarum Formosanarum). Civil Government Formosa Press, Taihoku. 6,
136-138.

Proulx, M., Mazumder, A., 1998. Reserval of grazing impact on plant species richness
in nutrient-poor vs. nutrient-rich ecosystems Ecology 79 2581 -2592.

A 1992 0 BILTE AR o BT B 2 R ér
?/i mw WH%am#Wﬁ?“Wibﬂim s o w#mw&%gﬁ
fif i

*#Eﬂﬁﬁ 1986 cuggf«srfﬁ- T ﬁggfﬁ P 2 2:77-79 -

PRS2 2008 = PR ﬁi Wﬁm# #Pﬁﬁﬁ%:ﬁ%ﬁgkéﬁﬁﬁ
g\l o [gg,FIF” I[g&l)é‘\ wlﬁr

PRI © 1976 7 R RIILY SIS RN 1

(F i %ﬁ%ﬁl@@ﬁ’ﬁp§>1%6[%WH@% bwﬁ%ﬁiﬁv%@
’ﬁJI“ P‘?’T << );f ﬁi %F&b'ﬁ% I[Eszl J"Jlﬁlu °

@Wﬁ ZEk o W% FRAPHILT B8 WVwW:[P?WvE%%” PR 2

I -
Fié’W% Gy R TRTES S PR RLR BI R - PR
25,43-79 -
fi

fit 2 RIS BIERS sk fat mm PRF [ 2 e RIS
%ﬁr+% T+p%ﬁkwﬁﬁﬁ?hjﬁl

R a’Ff4 mm BEb ! wi WW%&ﬁﬂﬁ%%%ﬂbiﬁ
T Fqu PT?ZBE',*} KHFIFL I[Eylj; [WI'E'*%H

[REI Eéfhf* g 0 D002 o FRFE| T [Bh b P TR R Y B 2 R -
ﬂﬁﬁi@;wiwﬁw
i IREREE TS - 2008 - PP 505 2 [ 2 Gh + SRESHD o [T
FIFL l[gylé; [Wlmr

%WF’T%H'I%IB%” | S G R TR AR TG - [
PR PR [l ol 2R

ﬁWﬂ’Fﬁ 2000 ° - PRI A< TR {0 B G o ST S TR
L I[g&l%; P [‘ﬁ[ﬁru’

B 3%* 2007 = PR P B 2 W%H4@%w@m%ﬁ%ﬁ/m% 'l
EEHETH R [ ME%“

97



BERPPI | (B85 2 [l ey S T [ PR BTSSR

98



