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[ Abstract]

This study was conducted at Lalashan, a famous forest reserve dominated by
many giant Taiwan red cypress (Chamaecyparis formosensis) trees, to investigate and
monitor the patterns and extent of of recreational impact along trails. In addition to
the vegetational change represented by cover reduction (CR) and floristic dissimilarity
(FD), the increase of soil hardness (SHI) was added as indicator for trampling impact.
Questionaire regarding the attitudes of vistors towards the environmental recognition
and management of this reserve was also implemented and analyzed. Several
suggestions regarding the resource conservation, environmental moniforing and visitor
management of this reserve were also provided. The research findings have lead to
the following conclusions:

1. This forest reserve abounded with plant resources along the trails. The most
commonly types of vascular plants included 99 families 191 genus and 297 species,
which was one of the best places for natural observation and environmental
education.

2. Vegetation and soil changes were found within 2 meters from trailside of this
reserve. The Index of Vegetation Impact (IVI), together with the parameters of
CR and FD, formed a combined indicator for estimating the extent of trampling
impacts. The IVI values of A and B sub-regions were 70.0% and 40.1%
respectively. This index showed that the trampling impacts on vegetation in A
sub-region stood between III to IV degree (severe and extremely severe) whereas
the impacts on the plants in B sub-region, relatively less severe, stood between [ to
II degree.

3. Findings from analysts of the 450 pieces of effective questionnaire enabled the
researcher to understand the facilities required by visitors as well as their
recognition and opinions on environmental demolition, crowding, degree of
recreation satisfaction and willingness to revisit. Comments from visitors on
management of this reserve were also concluded.

4. Visitors were found to have higher degree of recognition for policies that preserve
natural ecology, conserve resources, or promote qualities of recreational
environment and severice. However, on the other hand, visitors had lower degree
of recognition for policies that limit and regulate their visiting behaviors or
increase expenditure.

5. Evaluated by “social phycological capacity,” which considered comfortableness of
visitors, the carrying capacity for this reserve should be 636 to 954 visitors per day.

[ Keywords] Recreational impact, trail, environmental monitoring, carrying capacity,
Lalashan
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Még— > B B RAFEE S E L RED LK

I. Pteridophyta FRIEFEYI

Adiantaceae &% &

Coniogramme intermedia Hieron. # B 7 &
Aspleniaceae 4 ff R #

Asplenium antiquum Makino h &7t

Asplenium nidus L. &% L&t

Asplenium cheilosorum Kunze. 345 A &

Asplenium ensiforme Wall. €| E4R 4 %

Asplenium normale Don % ¥4k f &

Asplenium prolongatum Hook A 4% A &k

Asplenium tripteropus Nakal =384k & &

Asplenium unilaterale Lam. R348 A &

Asplenium viride Hudson 4E4m4R A &

Asplenium wrightii Eaton R EK4K A B
Athyriaceae ¥ & 5 #t..

Diplaziopsis javanica (Blume) C. Chr. B

Diplazium doederleinii (Leurss.) Makino £ K4 3 &k
Blechnaceae % &k #}

Blechnum melanopus Hook. #EE &£ %

Woodwardia unigemmata (Makino) Nakai TR ¥ 3% &
Davalliaceae B Z##

Araiostegia parvipinnata (Hay.) Copel. £/ BEER

Davallia formosana Hay. X 3¥E 7254

Humata griffithiana (Hook.) C. Chr. K EM L B
Dennstaedtiaceae 5Kt

Monachosorum henryi Christ  #F &

Pteridium aquilinum (L) Kuhn subsp. wightianum (Wall.) Shieh
Dryopteridaceae &% &4

Acrophorus stipellatus (Wall.) Moore & 8% B

Arachniodes aristata (Forest.) Tindle #e 338 ¥ F %

Arachniodes pseudo-aristata (Tagawa) Ohwi [ E#H F T &

Arachniodes rhomboides (Wall.) Ching 4 F 48 8 F- &

Cyrtomium hookerianum (Presl) C. Chr. ¥ B F &

Dryopteris formosana (Christ) C. Chr £ 8 £ &

Dryopteris varia (L) Ktze. & #H8E 5K

Polystichum hancockii (Hance) Diels $% K% &

Polystichum lepidocaulon (Hook.) J. Sm. ¥ F i
Gleicheniaceae X & #t

Diplopterygium chinensid (Rosenst.) DeVol +# X &

Diplopterygium glaucum (Houtt.) Nakai % &

Diplopterygium laevissimum (Christ) Nakai #43 ¥ &
Grammitidaceae R IEHFH

Ctenopteris curtisii (Bak.) Tagawa % &
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Hymenophyllaceae 58 3
Vandenboschia auriculata (Blume) Copel  #E &
Vandenboschia randicus (Sw.) Copel. & HE3R B
Lomariopsidaceae ¥ & &k #t
Elaphoglossum yoshinagae (Yatabe) Makino & B
Lycopodiaceae &¥#
Lycopodium cernuum L. iB.\L#E
Lycopodium serratum Thunb. var. longipetiolatum Spring k&1 &%
Ophioglossaceae #i 8/ F 5
Botrychium daucifolium (Wall.) Hook. & Grev. ¥ 3# K&k
Plagiogyriaceae 8 2 & Ft
Plagiogyria dunnii Copel. #1882 &
Plagiogyria euphlebia (Kunza) Mett. 3 72 & i
Plagiogyria glauca (Blume) Merr. var. philippinensis Christ £ 78 & ik
Plagiogyria stenoptera (Hance) Diels B8 & %k
Polypodiaceae X3 B #
Arthromeris lehmanni (Mett.) Ching 2% i 5%
Lemmaphyllum microphyllum Presl KB
Lepisorus monilisorus (Hay.) Tagawa #X K%
Lepisorus morrisonensis (Hay) Hlto E.LEF
Lepisorus pseudo-ussuriensis Tagawa #%.% GERE
Lepisorus thunbergianus (Kaulf.) Ching E. ¥
Microsorium buergerianum (Miq.) Ching % K, B B
Polypodium amoenum Wall. F]E.LKEEF
Polypodium formosanum Bak. &K F
Pseudodrynaria coronans (Meit.) Ching E 3%
Pyrrosia lingua (Thunb.) Farw. & ¥
Pyrrosia polydactylis (Hance) Ching W EE£ ¥
Pyrrosia sheareri (Bak.) Ching &G #
Pteridaceae JBLE % #}
Pteris angustipinna Tagawa a3 A B
Pteris fauriei Hieron. 4 K BLE &
Selaginellaceae 34 :#¢
Selaginella delicatula (Desv.) Alston 24 %45
Selaginella doederleinni Hieron. 4R %M
Selaginella involvens (Sw.) Spring ¥ %44
Selaginella labordei Hieron. E.L #4
Selaginella mollendorffii Hieron. R % %44
Selaginella remotifolia Spring B %44
Thelypteridaceae 2 E jik
Parathelypteris beddomei (Bak.) Ching %8 & 2 5
Thelypteris esquirolii (Christ) Ching #t%4 2 B(1B4£5)
Vittariaceae F %
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Antrophyum obovatum Bak. £ 3 i
Vittaria angusto-elongata Hay., & & % &
Vittaria flexuosa Fee & & ik

IL. Spermatophyta FETHEYIM

II A. Gymnospermae #&-T 4 4% 2 1

Cephalotaxaceae aMHEFH

Cephalotexcus wilsoniana Hay & K A8
Cupressaceae A #F

Chamaecyparis formosensis Matsum  4ri§

Chamaecyparis obtusa Sieb. & Zucc. var. formosana (Hay.) Rehder £ 72 & #4
Pinaceae ##

Tsuga chinensis Pritz. 8843

II B. Angiospermae 4% T4 % 2 F§

I B. a. Dicotyledoneae EEFIEHREYIH
Acanthaceae & K#t
Parachampionella flexicaulis (Hay.) Hsieh & Huang & & 5§
Aceraceae g4 #
Acer insulare Makino  Jij - K8
Acer morrisonense Hay. &7 &r 43
Acer serrulatum Hay. %38
Actinidiaceae MiEHEF
Actinida callosa Lind. var. formosana Finet & Gagnep. £2J85EH
Amaranthaceae ##}
Achyranthes japonica (Miq.) Nakai B A4 &
Celosia argentea .. | A
Anacardiaceae ZF#H
Rhus succedaneal. L3
Apiaceae #H
Cryptotaemia japonica Hassk. ¥4 3,7
Oenanthe javanica (Blume) DC. XK #F %
Hydrocotyle setulosa Hay. T2 k3%
Apocynaceae R ATHEF
Ecdysanthera rosea Hook. & Am. &g
Trachelospermum gracilipes Hook. f. tai# &%
Trachelospermum jasminoides (Lindl.) Lemaire #mff 45
Aquifoliaceae £ F #
llex goshiensis Hay. R ¥4 F
Hex rarashanensis Sasaki 3L & F
Aristolochiaceae 5 9E& %
Asarum macranthum Hook. f. X it te ¥
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Asclepiadaceae B ¥ &
Cynanchum auriculatum Royle vax. taiwanignum (Yamaz.) Luet Ou  # ¥ 4 &
Marsdenia formosana Masamune £ 43
Araliaceae Ehu#}
Aralia bipinnata Blanco ¥ G4#2.K
Aralia decaisneana Hance £ 38K
Dendropanax dentigerus (Harms.) Merr. £ #t4
Fatsia polycarpa Hay. £# N\ A48
Hedera japonica Tobler % % ik
Pentapanax castanopsiscola Hay. R #E#t%
Tetrapanax papyriferus (Hook.) K. Koch. i #(GAB LK)
Balsaminaceae & A4bLitFH
Impatiens tayemonii Hay. & fc B{Lit
Impatiens walleriana Hook. f.  JE i B 4L it
Betulaceae #K#
Alnus japonica (Thunb.) Steud.  #F#5
Caprifoliaceae % A& #t
Lonicera acuminata Wall. ¥k £ 481t
Sambucus formosana Nakai # F 7§
Viburnum foetidum Wall. var. rectangulatum (Graeb.) Rehder X J- 3 &
Viburnum integrifolium Bay. #3385k #
Viburnum odoratissimum Ker & #% FrHE8#t
Viburnum taiwanianum Hay. &7 % %
Viburnum urceolatum Sieb. ef Zuce. £2H LR E
Campanulaceae 545+
Lobelia numnularia Lam. L3455
Caryophyllaceae & 47#+
Drymaria diandra Blume 3 3% &
Stellaria saxatilis Buch-Ham. it ¥
Celastraceae #F #
Celastrus kusanoi Hay. X &3k
Celastrus orbiculatus Thunb. var. punctatus (Thunb.) Rehd. HEX d ik
Fuonymus echinatus Wall. ] %455
Perrottetia arisanensis Hay. BE4H K
Compositae & #}
Ageratum conyzoides Mill. it E & &)
Ainsliaea macroclinidioides Hay. FI 2.y BB %
Bidens chilensis DC. Xt WHE
Bidens pilosal.. AWM E
Carpesium divaricatum Sieb. & Zuce. B EF %
Carpesium nepalense Less. & €%
Crassocephalum rabens (Juss.) S. Moore  B2fo &
Dichrocephala integrifolia (L. £) Kuntze %53
Erigeron canadensis L. g X#E
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Erigeron sumatrensis Retz. ¥ 8 %
Eupatorium formosanum Hay. EX
Erechtites hieracifolia (L) Raf #HEH
Notoseris formosang Kitamura &I ¥
Paraprenanthes sororia Miq.) C. Shih L% §&
Petasites formosanus Kitamua & 8%
Saussurea formosana Hay. 2B F KF
Senecio scandens Ham. ¥ %
Teraxacum officinale Weber. & 33§ x5
Youngia japonica (L. DC. ¥3# %
Cruciferae +Fi&#
Cardamine flexuosq With. J2 %
Cucurbitaceae MAF
Mukia maderaspatana (L) M.]. Roem. {8 £4%
Thladiantha nudiflora Hemsl.  # 45§
Trichosanthes laceribracteata Hay. #REEE
Trichosanthes cucumeroides (Ser.) Maxim. E /A(8F & #)
Daphniphyllaceae % & ##t
Daphniphyllum membranaceum Miq. &2 K & 4%
Elaeagnaceae #{FRT#
Elaeagnus glabra Thunb. F&#AFR-F
Ericaceae #3&iTH
Gaultheria leucocarpa Blume forma cumingiana (Vidal) Sleumer & 2
Rhododendron ellipticum Maxim. #¥&1E
Rhododendron formosanum Hemsl. &2 # 38
Rhododendron morii Hay., #H KAk
Escalloniaceae & 5]
Itea parvifloraHemsl. /M35 &40
Fagaceae #&}#F
Castanopsis carlesii (Hemsl.) Hay. - K 4%
Castanopsis formosana (Skan) Hay. & R4k
Cyclobalanopsis longimox (Hay.) Schott. 4 X4
Cyclobalanopsis morii (Hay.) Schott & K4
Cyclobalanopsis salicing (Bl.) Oerst. & % #
Cyclobalanopsis sessilifolia (Bl.) Schot. #&-F 3%
Cyclobalanopsis sienophylloides (Hay.) Kudo er Masam. k3§ & L%
Pasania kawakamii (Hay.) Schottky M| L% #
Flacourtiaceae X B -F#
Idesia polycarpa Maxim. L8+
Fumariaceae %% #
Corydalis incise (Thunb.) Pers. #(Z& % %
Gesneriaceae Z B & #
Hemiboea bicornuta (Hay.) Ohwi f48%
Lysionotus pauciflorus Maxim ®£27% % 3§
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Hydrangeaceae A4LiEF
Hydrangea angustipetala Hay. #FAALIE
Hydrangea integrifolia Hay. R #4535
Pileostegia viburnoides Hook. f. & Thoms. FE.LEMHIE
Schizophragma integrifolium Oliv. var. fauriei (Hay.) Hay. HFHEHE
Illiciaceae A B BRHFFH
Dlicium philippinense Merr. & it A A
Labiatae B iL#H
Clinopodium chinense (Benth.) Kuntze R4 %
Clinopodium gracile (Benth) Kuntze & $5
Melissa axillaris Bakh. f. E 3t
Salvia hayatana Makino GIiEREE(FBRKRAAE)
Lardizabalaceae RiE#
Stauntonia hexaphylla (Thunb.) Dence % A
Lauraceae H#
Cinnamomum camphora (L.) Presl.  #4
Cinnamomum kanahirai Hay. 43
Cinnamomum randaiense Hay, #Hi
Litsea acuminata (Blume) Kurata & A8+
Litsea cubeba (Laur) Persoon J1#i#
Litsea mushaensis Hay. E#XEF
Machilus japonica Sieb. & Zucc. B Aifid
Machilus thunbergii Sieb. & Zucc. H B
Neolitsea acuminatissima (Hay.) Kanehira & Sasaki HL#ikEF
Neolitsea variabillima (Hay.) Kanehira & Sasaki ##E#HAE-T
Loranthaceae £ %4 #
Scurryla paraciticus L. 2% %
Viscum coloratum (Kom.) Nakai &2 ¥ 54
Lythraceae & E#$t
Lagerstroemia subcostata Koehne #. 3
Magnoliaceae KB #
Michelia compressa (Maxim.) Sargent 58 %
Melastomataceae 3F3:FHH
Barthea formosana Hay. . LW F#47
Sarcopyramis napalensis Wall. var. delicata (C.B. Robin.} S. F. Huang & T. C.
Huang £ m# %4t 7
Moraceae #£#$
Ficus erecta Thunb. 1{Z#t4e
Ficus erecta Thunb. var. beecheyana (Hook. et Am.) King  4-iB4%
Ficus sarmentosa Buch.-Ham. #$zkik
Myrsinaceae %44+ #
Ardisia crenata Sims  2REHR
Ardisia erispa (Thunb.) DC. var. dielsii (Lev.) Walker %8B &4

48



Myrtaceae $h4 M
Syzygium formosanum (Hay.) Mori & B i
Oleaceae B
Ligustrum japonicum Thunb. B A% R
Onagraceae MM EEH
Circaea erubescens Franch. & Sav. £#2#E#%E
Oxalidaceae &% Z &
Oxalis acetosella L. subsp. griffithii (Edgew. & Hook. {) Hara L& % #
Oxalis corymbosaDC. LFp# ¥
Papaveraceae 2 E#
Corydalis incise (Thunb.) Pers. %] ¥ ¥
Phytolaccaceae 7 Meft
Phytolacca japonica Makino B AW £
Pittosporaceae #&3R#t
Pittosporum daphniphylloides Hay. b 3 /549
Plantaginaceae £ 3 #
Plantago asiatical. EHE
Polygonaceae 3 #
Polygonum chinense .. X 58 %
Polygonum hydropiper L. K3
Polygonum longisetum De Bruyn g3
Polygonum multiflorum Thunb. var. hypoleucum (Ohwi) Liu E# T4 &
Polygonum thunbergii Sieb. & Zucc. form. biconvexum (Hay.) Lin, Ying & Lai #{# &
Primulaceae B ¥ H
Lysimachia ardisivides Masamune & 2 3%
Ranunculaceae £ F ft
Anemone vitifolia Buch.-Ham. /) @8 §
Clematis grataWall. & %%
Clematis hayata Kudo et Masam. ##E LE
Clematis henryi Oliv. var. morii (Hay.) T. Y. Yang & T.C. Huang A K4kt if
Clematis lasiandra Maxim. /A3l
Clematis uncinata Champ. 4 R4k 8
Clematis uncinata Champ. var. okinawensis (Ohwi) Ohwi 4. Rifigr i
Ranunculus cantoniensis DC. S &£ ¥ (k¥ F)
Rhampaceae & %%
Rhamnus nakaharai (Hay.) Hay. YRR A F
Rosaceae & & F
Eriobotrya deflexa (Hemsl.) Nakai £ #tfe
Photinia beauverdiana Schneid. var. notabilis Rehd. er Wils. £ £ ¥ 5.4
Photinia serratifolia (Desf.) Kalkman %%
Prunus campanulata Maxim. L3I
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Prunus phaeosticta (Hance) Maxim. £ 25424k

Prunus takasagomontana Sasaki L, 4%

Rubus buergeri Miq. &%

Rubus formosensis Ktze. & 8440F

Rubus lambertianus Ser. & %ié

Rubus pectinellus Maxin. var. trilobus Koidz. 2 %K%

Rubus shinkoensis Hay, #4451

Rubus trianthus Focke #845-F
Rubiaceae 3 ZE #

Damnacanthus angustifolius Hay. var. stenophyllus (Koidz.) Masamune & $4X 4- it

Damnacanthus indicus Gaertn. K % 3t

Ophiorrhiza japonica Blume #2488 ¥

Rubia lanceolata Hay., 44} %
Rutaceae EF#

Evodia meliaefolia (Hance) Benth. £ 34t

Fagara ailanthoides (S. et Z) Engl. R%X %

Skimmia reevesiana Fortune Eér i F
Sabiaceae FFHE.EF

Sabia transarisanensis Hay. ] 2.L 5 &%
Saxifragaceae & H Z#t

Astilbe longicarpa (Hay.) Hay., Z#i%

Deutzia pulchra Vidal X 3%

Mitella formosana (Hay.) Masam. & M -f{wg3
Schisandraceae E%-T#

Kadsura japonica (L) Dunal & Z2k-F

Schisandra arisanensis Hay. ] B L b A 2k-F
Scrophulariaceae % £}

Ellisiophyllum pinnatum (Wall.) Makino ##8 8

Mazus goodenifolius (Homem.) Pennell M i ¥
Solanaceae ##}

Solanum lysimachioides Wall. %

Solanum pittosporifolium Hemsl.  F.L 3%
Stachyuraceae 38 L#

Stachyurus himalaicus Hooks f. & Thomson
Symplocaceae XK RF+

Symplocos anomala Brand E iR K

Symplocos cochinchinensis (Lour.) Moore subsp. laurina (Retz.) Noot. /J»# K& K

Symplocos heishanensis Hay. FEA &k K

Symplocos stellaris Brand #tieE KK

Symplocos sumuntia Buch.-Ham. E#¥ XK

Symplocos wikstroemifolia Hay. ZiLERK
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Theaceae L5 #

Adinandra milletii Benth. ef Hook. f. %558

Cleyera japonica Thunb. 4ri# th

Eurya acuminata DC. $RLEH#A K

Eurya crenatifolia (Yamamoto) Kobuski 1845 &

Eurya glaberrima Hay. B E# K

Gordonia axillaris (Roxb.) Dietr. K3 %

Schima superba Gardn. & Champ. R4

Ternstroemia gymnanthera (Wight & Am ) Spragne B g #
Tiliaceae H##i#}

Elageocarpus japonicus Sieb. & Zuce. ¥ 8
Trochodendraceae ZARAEFH

Trochodendron aralioides Sieb. & Zuce.  ZH
Ulmaceae #r#F

Ulmus uyematsui Hay.,  FT E.L#
Urticaceae ¥ 5 #

Debregeasia edulis (Sieb. & Zucc.) Wedd. K5

Elatostema minutum Hay, SHEBHE

Elatostema sessile Forest. var. cuspidatum Wedd. #46%

Lecanthus peduncularis (Wall.) Wedd. & 4F # 5E &,

Pellionia radicans (Sieb. & Zuce.) Wedd. FHF4&H

Pellionia trilobulata Hay. R ¥ B EE

Pilea brevicornuta Hay. 48 B %Kk

Pilea matsudai Yamamoto R A KB

Pilea melastomoides (Poir.) Wedd. K4 KB FF 34K 5)

Villebrunea pedunculate Shirai  §c48 45 B
Vacciniaceae ABGH

Vaccinium bracteatum Wight 415

Vaccinium dunalianum Wight -2kt

Vaccinium emarginatum (Hay.) Nakai 7 § 3k
Verbenaceae 5¥F %

Callicarpa randaiensis Hay. % X%

Clerodendrum tichotomum Thunb. &M %L
Violaceae ¥ ¥£#}

Viola diffusa Ging %%

Viola rupicola Elmer E £ ¥ ¥

Viola formosanaHay, £ % %

Viola shinchikuensis Yamamoto 3747 % %
Vitaceae & &

Ampelopsis brevipedunculata (Maxim.) Trautv. var. hancei (Planch.) Rehder

Vitis flexuosa Thunb. forma parvifolia (Roxb.) Planch. # 8 &
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Tetrastigma formosanum (Hemsl.) Gagnep.

I1. B. b. Monocotyledoneae EET-EEiEYHH
Commelinaceae ¥%325 35
Zebring pendula Schnizl. ¥ wicHE
Cyperaceae 3 ¥t
Kyllinga brevifolia Rottb. 4 ¥ K ERe
Gramineae F Ex#H
Miscanthus floridulus (Labill.) Warb. Z & &
Miscanthus transmorrisonensis Hay. &L &
Oplismenus undulatifolius (Arduino) Roem. & Schult Kk %
Setaria palmifolia (Koen.) Stapf. ¥ HEE
Poaannual. FH#H K
Liliaceae & 4#t
Disporum kawakamii Hay. 22 %41t
Heloniopsis umbellata Bak. #2340k 76
Polygonatum cyrtonemaHua % #
Orchidaceae 7
Dendrobium alboviride Hay. & it
Smilacaceae FEFH
Smilax discotis Warburg subsp. concolor (Norton) T. Koyama % i # 2
Smilex glabra Roxb. &4&4#%
Smilax lanceaefolia Roxb. var. opaca A. DC. EXRHE &
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