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Abstract

This study established 32 investigating plots, each 10x25 m?, and a total of 523
species of vascular plants from 131 families and 361 genera recorded. These plant
species included 68 species of ferns, 3 species of gymnosperms, 452 species of
angiosperms. The most abundant families were Poaceae and Asteraceae, with 29
species each. The study also identified 22 rare plant species, 69 endemic species to
Taiwan, 63 naturalized species, and 14 cultivated species. Among the naturalized
species, Asteraceae had the highest representation with 15 species, followed by Poaceae
with 7 species. Notably, 6 of these naturalized species are listed among the world’s top
100 invasive species. The total area covered by naturalized species within the region
was recorded as approximately 32,420.55 m?, with Bidens alba var. radiata and
Chromolaena odorata causing the most severe impacts.

The environmental factors significantly influencing the distribution of woody
plant communities were the degree of disturbance, whole light sky space, topographic
position, moisture gradient, stoniness, and altitude. Through Matrix Cluster Analysis
(MCA), the woody plant plots were categorized into five community types: Schefflera
octophylla type, Murraya paniculata - Macaranga tanarius type, Pouzolzia elegans
type, Mallotus paniculatus type, and Oreocnide pedunculata type. The evenness index
ranged from 0.46 to 0.87, the Shannon-Wiener diversity index ranged from 0.51 to 2.1,
and the Simpson diversity index ranged from 0.26 to 0.82.

By integrating these results with a previous study from 1992, the plant
communities in this area, particularly on mid to lower slopes and valleys, were mostly
early to mid-successional secondary forests due to disturbances such as rockfalls. The
main plant communities in these areas are the Schefflera octophylla type, Murraya
paniculata - Macaranga tanarius type, Pouzolzia elegans type, Mallotus paniculatus
type, and Oreocnide pedunculata type. Steeper cliffs are dominated by deciduous
broad-leaved forests, with Arundo formosana prevalent, while ridge lines preserve
remnant plant communities such as the Zelkova serrata type, Pinus taiwanensis -
Ormosia formosana - Gordonia axillaris type, Cyclobalanopsis globosa - Pasania
konishii type, and Sapium discolor - Pasania konishii type.

[ Keywords )Jiujiu Peaks Nature Reserve ~ Landslide Area ~ Matrix Cluster Analysis ~
Plant Community Ecology
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& % 4 & 8 (Machilus spp.) ~ +5 % (Ficus spp.)te 4~ % # L §1(Fagaceae)e 4+ °
ERATHE E(2009) 1R 4 IR G X AREEBIE 2 A A REIT T INL B oM
S A K SBERE L AE AT AT A 06m Lt bk MES R
& % f4*(Lauraceae) ~ 2L L ~ T 4v $(Araliaceae) ~ % #*(Theaceae) ~ &
¥ #'(Rubiaceae)® ; $ fi e~ F > 1 & BH 558 5 /L % (Schefflera octophylla) ~ 7
%rip(Machilus thunbergia) ~ ~ ﬁ%ﬁ:(M. Jjaponica var. kusanoi) ~ % ¥ (Engelhardia
£

roxburghiana) ~ % % % ¥ £ (Castanopsis cuspidata var. carlesii) % ; 3 e if

42 6 0 2 F Fr#(Urticaceae) 5 B 4t o
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X A S B (Michelia compressa) ~ % Y (Fraxinus griffithii) & % 4
W&(Zelkova serrata)% 3 faigthafa > »+ Rié < 2R A £ A Ay L L§
(Trema orientalis) ~ v % 3 (Mallotus paniculatus) ~ = ¥ (Macaranga tanarius) ~ %
# J§ & (Rhus javanica var. roxburghiana) £ Bt 5 2 3 2 2 24 4 E L8+
BF F EREL LR BB EALYT o A AR X AR
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FEAA(1992)i8 T m B 2 BV LB VEF? BEES T LY &
HEHZAZPFHEHFI - FF20RE ISX20m* 2 £ > VU HF BEFERP 1S
m i ARE R B T Rl B A 2R B R
FRWD YR E RS ANE o s Ay A 1124205 393 480 &
N A28 B AHEMIEER T 0 BB B L $7(Matrix cluster analysis, MCA)# i& {7
A5 4B REEA > AW S LA (Zelkova serrata type) ~ %
- E - % % 8 — % g & A (Pinus taiwanensis — Ormosia
formosana—Gordonia axillaris type) ~ [l % 7 k| {#—-| & X % %3] (Cyclobalanopsis
globosa—Pasania konishii type) ~ v fa—-] & X £ &3] (Sapium discolor—Pasania
konishii type) °

HEERTFa LA 5479 LTI AL B RETRESEEFLDE
Rl e 37 THERBEIF HEFAAKRFAANE I EF LR EA
(Reevesia formosana) ~ % 1= (Eustigma oblongifolium)% 4, 4 *& # ;% # (Begonia
bouffordii)¥ 4 A % > Rypaf A~ F 17 1 17230 2010 #4 4% p RFEFT®
BREFERSEFLY SEETOTERFMEFAAINATI B EAEE Ao
P AEd 7 4L ERAE S LR EA 22 RS £ (Begonia ravenii) % o T 1
1L RFTRFFZFE  FURPREFEAA T2 20 R
10X25m? i R AR FE Sk THUEERE L 8 4p #(Importance value index,
IVD#. % # (% 5 # % $53 (forest type) & & & ¥x > 5 B A A % #0321 5 % 1101-
B 4 p—ix & 3 (Machilus zuihoensis—Schefflera octophylla type) > % %
& ® L (Capparis acutifolia)ip ¥t % B ¢ 1949 > =X 5 2 & % & 2 (Ardisia
virens)1p ¥t % R S b 15.1% 0 ¥ § R 4p B d=0.2; % % 0901 B # < — 4 tpkal
(Litchi chinensis—Machilus zuihoensis type) > %4 #4486 5 41 & & (Psychotria rubra)

R RO E 42.79% 0 B = 5 2 4x(Litchi chinensis)ip ¥t % & 5 ¢ 17.3% > &%
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%R A d=0.21 % 1002-A B & fp—in 5 kA BEBHE L ] T A § 5 (Litsea
hypophaea)1p ¥ % & 9 & 19.39% > H =x % -] & X % {#(Pasania konishii)4p ¥+ % &
HF 181% > Y% )i#ﬁﬁiz d=0.2 ; # % 1002-B f{_—,‘ivi)f-r—w Fatk Al (Trema
orientalis—Sapium discolortype) > BH A Z 4 S AP H DR L 133% > £ =
SIIEZLHAFIAAHBRAL 10% 0 Y F R # =02 #F 1101-C
oA Lw AR AR X 90.2% 0 B = & # i t=(Callicarpa formosana)ip ¥t %
B 6 4206 5% B 408 d=0.03 5 7 7 L fE ik A 400 £ A fL(Poaceae):h
£ B P2 T & = (Miscanthus floridulus) 5 3

2. fpiny A2 {EHED 4

iiﬁé%%?%i%?%i%ﬁﬁﬁ&%j%%%ﬁ&#%%’%%im

#of el g o d TR K P KA SRR R R R A ER S R
ks SR R TFS R KR ASURBRE -

ARBLFAT A A TR AFRPBRLFFET O OPEIEFEE] AR
(Bl #£38 ~ Rzt > 1983) -

FIER - FRFAITNEFFRL 4 g3 R EFL G277 ¢ I LT
Frh F 22 B FXB V2 LA ZR BT EEIRRE ARY AFTAE oAt
EFgAaPaEE Jfd R AFANTEA R A ERES R E R L2 2R

A Z(1987)FF fLubid FfE ¥ 2 B P % s 277 » Kekrag L
112 245, 308 & » T HRAE AL € R HAJ4p A 5 Sk # 2 g2 L 24 4
FHTMEH R HEF A F S0 m o ARG RL 2 RGBT R eRE
15%10 m? z_ & = A5k ® £ 3+ 29 B - 4 & 3 i3 E (association) ~ 2 B ¢ HE
(associes) ~ 3 1 fij & (faciation)% 2 1 @ 2 ¥ # (consocies)’ 4" W] 5 £ #F & — = &
— 4 % = & ¥ i ¥ 4 (Engelhardtia roxburghiana— Styrax suberifolia— Ormosia
formosana associes) -~ i % — ¢ AF — B — b & 4F ¥ (Schefflera

octophylla—Diospyros eriantha—Ardisia sieboldii—D. morrisiana association) ~ 4 %~
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— & &+ /F % 5 W ¥ ¢ & ¥ ¥ (Lagerstroemia subcostata — Sapindus
mukorossi/Cyclobalanopsis globosa associes) ~ /|- & = % & — & 8 < {4 f§ # &
(Pasania konishii—Rhododendron mariesii association) ~ # k| ##%% # (Cyclobalanopsis
glauca association) ~ 4 fp— 1 7 ¢ — 5 k1% @ F (Machilus zuihoensis—Meliosma
rhoifolia—Cyclobalanopsis glauca faciation) ~ k| — % Zh4@4— ] & < 7 & § £
(Cyclobalanopsis glauca—Prunus phaeosticta—Pasania konishii faciation) ~ 5 k' #—
4 47 4 §§ £ (Cyclobalanopsis glauca—Syzygium formosanum faciation) ~ 4 %4 *
i H % (Zelkova serrata consocies) ~ % ¢ # 4 H % (Pasania glabra consocies) ; m #
2iEE R B (lingintercep)A A 2 87 PiEF2Z RER 2R T BHRF
AR 3 BEE AL I EE -4 F -7 P 2 E (Melastoma
candidum—Clerodendron cyrtophyllum—Pasania glabra associes) ~ ~ &g % —4f &= &
— ¢ B A~ ¢ 2 ¥ % (Gordonia axillaries—Pithecollobium lucidum—Eurya chinensis
associes) ~ & 43+ — 7 p— L E L5 g ¢ 2 3 4 (Rubus formosensis—Alpinia
speciosa—Desmodium sequax associes) °

HE 02 ¥ s (formation) ™ 22 ~ B ApE > B 5 #3532 BREE L
BAf - 2 FRBH - K203 T EE 2 R E AR S F e WY
2 AEF 0 PIY Y EE NS AP E AL o H E (consociation) : 4p H B2 FHE A
Foom B g H- gA(singledominant) ¥ o - HET s £ FHE - EE T 1E

BApm 3 o doa @y 2HE R Y 2 HE A ERE ZHZ R SEEL

%

- BERRE Bz a TR M B RER AL GERZ A RS EIRP 2
23 H(FIFm > pRAge > 1983)

I ERFEQR010)% ¢ < REFED AFT 0 HEY F %2 (multiple plot
method)z & % # % % % /% (contagious quadrant method) » + 2% % 97  25x10 m?
BRiEEAE > £dad e 125 42 331 B 501 f8 0 &4 RA
(physiognomy):#-97 B 1% % 4|4 = ikiEd il ¢ 2R A ¥ A Ed ik § 0 Hiffed

A g H A 9 B A A% i F ¥ -14p £ 4 3] (Pasania glabra — Blastus
13



cochinchinensis type) ~ 1+ = —J ¥» 3] (Phyllostachys makinoi — Dendrocalamus
latiflorus type) ~ -] & = % ##—.0 = 4f 4| (Pasania konishii—Diospyros morrisiana
type) ~ & #*#%-" 1 2l(Zelkova serrata—Murraya paniculata type) ~ 4& 4 —& # =3
(Liquidambar formosana— llex asprell type) ~ + # ¥t & & —4 1‘@ 4] (Swietenia
macrophylla — Citrus ponki type) ~ 1 % Jf — & L ¥% 3] (Trema
orientalis — Oreocnide pedunculata type) ~ = i — # #F 3 (Macaranga
tanarius—Broussonetia papyrifera type) ~ 48 & #—%¢ F% 3| (Acacia confusa—Euphoria

longana type) ; /& & &% * et~ 4k ¢ 5 T & = 3|(Miscanthus floridulus type) -

FQOI6)T &L by FAEEA 2T BRI R LB ERE

e

KR S52 B 10X25 m* ehE A FE 0 B e d dfedr 109 FL 295 F 433 f8
RAE AL G R BAIE A REA  HHEEI-T A2 25 EF426 0 27 &
AL % H 4 5 5 BHEFI] > 4 W] 5 4p L 43| (Acacia confusa type) ~ + & 4
%] (Aleuritess montana type) ~ ¥F Rl £ * 4 — =~ g % 3| (Syzygium
elliptifolium — Gordonia axillaris type) ~ & % Fr— - # *~ § A (Trema
orientalis—Litsea hypophaea type) ~ 41 & g 7| (Leucaena leucocephala type) - i# £ -
FAEFAET R AT % 4] (Seshania cannabiana type) 2 # {3 + % 7|

(Sactharum spontaneum type) % 2 f& 2 7] o
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i 4 (succession) £F7 § 2 i i B 57T Kk nfh A 2 P F & 03F
5 AR 12 o Clements (1928)30 i {4 % € "EF A B > S~ 4 7| ehrd
oo BB E P - B8 Tk B AP (climax community) o Odum (1969) R #-4 i i 5
B G - BE G ER T RBER B B P T RRCEE S
St B \ﬁ} fa— AR E A Wik A Rk suik b P48 TR 5 - Odum & Barrett
(2005) % £ FFAAp T — BALE L F TR IIPFPARY - BAE SIFH A 7Y B
2 i FFEBEAE o

1. 4 ,’ii:« ,f: fb/:ﬁ%mf b-ﬁ)»

v

Clements (1928) 7 & #-if & & & 4 % & & (primary succession) % =t % /& 3
(secondary succession)™ * #f A BF FHF A LR ARG 2 E AP DRt o Ao
VLB SR e kI kB R G B X BF TR A ARG R R
B e 3 E ARG AR > ol 1S gtk o
Odum (1969)z% & # f & SLFHFF A 5 = B & FFE
(1) 5 #Pré £ (pioneer stage) * 4 P-iik 4 K ek 54 fd(pioneer species) 7 A 0 gk
PR ETATERREY 2 3T R RRRFEE -
(2) ¢ ¥ ryE(intermediate stage) © #¥% FHER T { A AF R 0 PR S HRIEH e 0 a0
ot fod TR EIE L -
(3) f8 %1% E(climax stage) | # 5% i PR $HE T i 0 b Bl & fod o i R
TR o
Connell and Slatyer (1977)% p AEZ @ T I = A1 & ohjg F il

(1) iEiE(facilitation) : ¥ F dEFic e Ly = WAEH b P i > ERFAF

IR o B0 & TR o Blde K HEfoR 2 BB R T L R 0 A

B EHB L E o
(2) % (tolerance) @ %3 EFE R et fEx B> 5 B IFF AT G gue

» AR B A W AL ABRR o Bl - EAt AT e
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(3) #r#(inhibition) : 3 H e ¥ d FHF S P A BB 2 H iy rrE 2 o P fEh
WP rm A T EF A S A2 o bldot - B PE 2 R e A i T 0L
RREALPHEB PO Bea L RFAOFTRHAT A ERT FaE A
€ e 8% ik o

Clements (1936)3 33 7t 4p o4 Ak kP chE B M 2 B Brjfc o 1 4p 27

o

AR R IRE S R A F - B SA c AiE- BE PR B indp

<

TOER E DT A5 0 - B A AL S R R PIRT R T 4
FHrh-BRBEEAAE) ARETHETNFRDELY EAEHUCRE B
BOCE)T B F AR AL € Rt 0 R K SRR R .
2. T3

+ iE(disturbance)t T & 7 - B HE E T @ A2 B F R HEE A RS
A4 RAMG B 25T 1% FR(White & Pickett, 1985 ; Begon et al.,
2014) - Pulsford etal. (2014) %47 3t FHeerug Fref > B 303 fod + 3B 15 g F A
Fbh A R A s R OBIAEINA o A FIEEeL L S b A A BER)DE 4 ¥ S
Wi 2T A SR R F R ER T 0 bl R
BT 4BV i R AR € - 38 R RCE Y A S AT R T R
B F L ¥ Pl#RS FfF & (Turner, et al., 2003 ; Burton et al., 2020) o &+ $g#> 2

PoOFELMHEA AT ARIEEA F 20 AT RR 20 E o EEE

ETIAS

WAL B A (FIE R BRAgE 1983) -

Jm
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3 e 2 (% A 5 2008) o

8L FHRETA LSS Rl gL L ERBE S LBREA
BAMBEZT B L {MNBEFTLF N LHFINL LB RETHRAR
350-470 m g a8 ¢ > 4 K TR BN B RS EIE 2 2 7 3+ (Pengetal., 2005)°
2017 # & B p AfEd 2 L ‘*ﬁr}z e 3 & & 5 M 5 % % (endangered, EN) >
SETET P AR Eh(Begonia)yi s T o FNE CHFEINE

7 & 1+ % 78 (Bowes and Curtis, 1991; Hvoslef-Eide and Munster, 2006) » &% # & 4

s FEE A2 T IRE H ISP IR E B (I BAL > 2008) °

(-) HEFFTRAZ
S L R N O S (R N LR T
EEFERBPN R EPEGEE A e AR EFR LR A
BRREBFEIES 2K 6% 2 23} 5 B (Boufford et al., 2003; Wang and Lu,
2012)r 28 A HHE S 21 % B0 AR A BIA 1-3 3 (8 48R £ 20003200652010)-
AR AR(EAG R E > 2017)5 %4 kyp o i d Lo R 2 38 ik R angiosperm
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# % (EN)~ % & (VU) 4217 % ¥ (near threatened, NT)~ %7 & % % (least concern, LC)~
7 L4k Z (data deficient, DD) ~ 7 ig * (not applicable, NA)% & 3% (not evaluated,
NE)% 11 %(R 7) 2 ¢ 2 (VO &%+ 2 AT ET 55 AT iDL st %
BB A AT G HRGAS TR LG oo 2 R R R
TR T RFBEENT > T8I BFRMAIZERFYT D I NRTLPNDH

GoREEE P ERAE CHEE R B RegEn o e RETAART IS BRY

A3 Y 2017 E DR AR A c L F L4802 TUCN 24 #i
A E EBFTRTLPWINT) ~ % 2 (VU) ~ 3  (EN) ~ 45 2 (CR)SE S & FEokak £
(DD)% 2 4 871 5 57 5 2 4 W B 55 e dh o SR AFEP L35 #

F 2 A IR S 0 B GPS R R R e R ek o
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(2) “REFAE
R auR s BRI g R A SHRPRRE R a WO R A B S R
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