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J.F.Mωwell， S. Ellおtt，P. Palee and V. Anusarnsunthorn* 

ABSTRACT 

Doi Khuntan National Park was established in 1975 to protect 255 km2 of forested 

hills in the Provinces of L紐 lpangand Lamphun. Very little scientific research has been 

C訂riedout in曲ep紅'ksince i臼 establishment.百lerehas been no systematic survey of血E

vegetation and although a statement of management h凶 beenprep紅吋， it is lacking informa-

tion about the flora. Hence the methods f珂凶redto restore natural forest ecosystems to 

deforested areas (which ∞ver a large part of出epark)紅巴 unknown. Another problem is 
commercial collection of plants，ωpecially orchids and fems， in large numbers. Such activity 
probably threatens出巴survivalof m飢 yspecies， but with no information available on出巴status

of each species， m組 agementoptions cannot be formulated 
τ'he vascular flora of Doi Khuntan National Park was therefore extensively sur-

veyed from May 1993 u凶1the巴ndof June 1995. Specimens of all species seen were coUected 
and placed in出巴herbariumof the Biology Departm巴nt，Chiang M泊 University.In addition， 

taxonomic and ecological data about every species were entered into a computer datab蹴 for

analysis. 
百lelower紅'easof the national park， formerly deciduous (mostly回 k)forest， have 

been cleared and cultivated or severely degraded for nearly a century. Deciduous secondary 

grow血in出eform of deciduous dipterocarp・oakvegetation is common. Very degraded origi-
nal grow白 nowhas much bamboo. A mixed evergreen + deciduous facies is found from 

850-1，000 m above s巴alevel. Above this the forest is evergreen h副 wood+ pine， the latter 
far less common as a result of human disturbance. Fire is common血roughout血ep訂k.明記

climate is seasonal with a dry p出od仕omNovember to April. At least 165 families and 1，285 
species of vascular plants are found there. Four new r，巴cordsfor the flora of Thailand were 

found. 

INTRODUCTION 

Doi (= mount) Khuntan National Park was established in March 1975，出e14出 national
p紅kdesignated in τ'hailand. It is situated at approximately 180 40' north latitude， 990 20' 
east longi旬de，and a也凶凶S仕組velyis included in three districts: Mae Tah Dis凶ct，Lamphun 
Province (NW section of白epark)， Muang District， Lampang Province (eastern part)叩 d
H佃 gChat District， Lampang Province (southern part of the park). Almost all of the 
access roads and tourist facilities， including the park headquarters and park development， 
紅 eon the NW  side. 百learea of the p釘kis 255 km2 (0.05% of白etotal 1叩 d紅白 of

Thailand). The lowest elevation is 325 m and白ehighest point at the summit of Doi 
Khuntan is 1363 m 1• 

*Dep訂tmentof Biology， Fac叫tyof Science， Chiang Mai University， Chiang Mai 50200，百凶land
lThis is the official height， however the acωal el巴vationis c. 1380 m. 
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Very li凶escientific research has been carried out in血epark since its establishment. 
There has been no systematic survey of the vegetation and a1though a statement of 
m佃 agementhas been prepared， it is lacking information about the flora. Hence the 
methods required to restore natura1 forest ecosystems to deforested are出 (whichcover a 
large p紅tof the park)釘'eunknown. Another problem is commercia1 collection of plants， 
especia11y orchids and fems， in 1紅genumbers. Such activity probably白reatens血，esurviva1 
ofmany sp田ies，butwi白noinform組onavai1able on血e期制sofeach sp民ies，management 
options cannot be formulated. 
It was therefore decided to c紅可 outa survey of the flora and vege旬，tionof the park 
to provide baseline dataωimprove也，emanagement of the park. The project w部 sta巾 d
in May 1993 and most of the collecting was completed by the end of 1995. 

GEOLOGY 

百lebedrock of the lowland釘eas，c. 325-800 m elevation， consists of sha1e (especia11y 
白eNWp紅tof the park) and ta1c (e槌tside of山 park)of血eKanchanaburi Forτnation， 
Tanaosi Group of the Sil町ian-Devoni佃 geologica1periods. Sha1e， a sedimentary rock and 
orig泊allya fine clay， w出 deposited泊組ancientdeep sea， while ta1c is a soft metamo中hic
rock of igneous origin. It is loca11y mined as a raw materia1 for the ceramics indus位y.
These two rocks are estimated to be 350-400 rnillion years old. There is佃紅eaon血e
east side of Doi Tah Goo which has an outcrop of qu紅包iteon top of sha1e at c. 650 m 
elevation. A11 other紅easof the nationa1 p釘k紅'ecomposed of granite of the Triassic 
geologica1 period， origina11y created by volcanic activity about 200 rnillion ye紅'sago 
(JAVANAPHET， 1969). 
Sha1e on由eNW  side of白epark，白紙isTah Goo Station area， extends up to c. 850 
m， while in other釘easof the park it is found below c. 400 m. Granite， therefore， is found 
above 400 m elevation on血ewest side of the p紅kand above c. 550 m elevation on血e
east side. It is by fi紅白emost common and abundant rock in the nationa1 p紅k

HUMAN OCCUPATION 

Khun悩nVillage on the west side of由ep紅kis situated on白eBangkokベ:hlangMai 
railway line where a 1.3 km long tunnel is 1∞a飽d.百ti.stunnel， completed泊 1918，w槌
cut血roughsolid gr，創世tebedrock and during its cons回 ction，whlch started in 1907，曲e
紅'eawas exploited by thousands of workers for food， fuel and construction materia1s. The 
State Rai1ways of Thai1and m剖ntainsa sma11 resort facility at 900 m on也ewest side of 
出epark (Yaw 1) where the oldest and still well-maintained bunga10w was b凶lt加 1917.
As an inevitable and unfortuna飽consequenceof血israilway conn田tion，whlch provided 
convenient access to the mountain， almost a11 of the lowland vegetation up to c. 700 m 
elevation has been severely and repeatedly degraded by logging and frre， whlle the rniddle 
elevations of 700-1，000 m have experienced slightly less damage. It w踊 notuntil a few 
ye紅sago， after the nationa1 p紅kw槌 established，出ata 18 km long road from Mae Tah 
(town)， passing Khuntan Station， to the nationa1 park headquarters w錨 fina11ycompleted. 
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The establishment of many villages around other p紅白 ofthe p訂khas ensured that a11 of 
the lowland and foo出illareas of the park are maintained as fields or deciduous scrub 

vegetation and subjected to annua1 fires. 

CLIMATE 

Two sets of meteorological records ar巴 availablewhich can be used to indicate 

approximate rainfa11 and tempera制rein the nationa1 park.百lefrrst set is from the Lamphun 
Meteorologica1 Station at 296 m above sea level and is about 32 km NW  of血ecenter of 
the nationa1 park (Fig. 1). 百leother information is from血eLampang Meteorologica1 
Station at 241 m above sea level and about 30 km to the SE (Fig. 2).百lesedata cIearly 
show白紙 theclimate is monsoona1 with a distinct and often severe合yseason from 
November to April， during which the lowest (November-January) and highest (March-

May) tempera伽resoccur.百lerainy season is from May-October. Annua1 rainfa11 averages 
1004佃 d1064 mm at Lamphun and Lampang， respectively. 
While the average temperatures will decrease about 0.60C per 100 m increase in 

elevation， the actua1 temperatures on the mountain， especia11y in areas above 1，000 m， will 
be considerably less. We have been at白ecamp at Yaw 3 (1，250 m) during January-
Febru紅ywhere the tempera加reat night drops as low as 80C.百lerainfa11 in the nationa1 
park， especia11y in upl姐 dareas， is considerably greater仕1組曲atrecorded at白etwo 
lowland weather stations. 

VEGETA TION TYPES 

Lowland Vegetation 

The boundaries of血epark cIosely follow and encompass most of the mountainous 
area of the region which is isolated， except on the NE side where it is contiguous with Jae 
Sawn Nationa1 Park. All of the origina1 forest cover， except on the NE side， of the 
lowlands was de位 oyeddecades ago and is now agricultural 1加 d.Flat and gently sloping 

areas仕om350-c. 500 m elevation紅'enow used for paddy rice， com， and other crops部
well as fruit tree orchards， e.g. Dimocarpus longan Lour. ssp. longan var. longan， Litchi 

chinensis Sonn. (bo由 Sapindaceae)，and Mangifera indica L. (Anacardiaceae)， as well as 
a few Tectona grandis L.f. (Verbenaceae， teak) pl組 tations.
Isolated patches of deciduous secondary growth are frequently encountered with仕ees

such as Casearia grewiifolia Vent. v紅 .grewiifolia (Flacourtiaceae)， Fernandoa adenophylla 
(Wa1l. ex G. Don) Steen. (Bigno凶aceae)，Ficus hispida L.f. var. hispida組 dBroussonetia 
papyr俳ra(L.) Vent. (bo血 Moraceae). Lowland herbaceous weeds are common佃 d
rampant. Common Grarnineae (grasses) are Chloris barbata Sw.， Digitaria setigera Roth 
ex Roem. & Schult. var. setigera， Eleusine Indica (L.) Gaertn.， Imperata cylindrica (L.) 
P. Beauv. var. major (Nees) C.E. Hubb. ex Hubb. & Vaugh.， Paspalum conjugatum Berg.， 
Pennisetum pedicellatum Trin.， Rhynchelytrum repens (Willd.) C.E. Hubb.， Setaria 
parviflora (Poir.) Kerg.， Sporobolus indicus (L.) R. Br. vぽ .flaccidus (Roem. & Schult.) 
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Figure 1. Meteorological data from Lamphun, 296 m elevation. 
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Figure 2. Meteorological data from Lampang, 24 1 m elevation. 
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Veldk.， and others. Cyperaceae (sedges) are鎚 common槌 Gramineaewith numerous 
species of Cyperus， e.g. C. compacωs Retz.， C. d，破防usVahl var. diffusus， C. distans L. 
f.， C. iria L.， C. nutans Vahl var. nutans， etc. Fimbristylis includes several abundant and 
weedy species， e.g. F. adenolepis Kem， F. dichotoma (L.) V油1ssp. dichotoma， and F. 
littoralis Gaud. var. littoralis. 
Dicot weeds釘ealso common and include， for example， Mollugo pentaphylla L. 
(Aizoaceae)， Amaranthus gracilis Desf. (Amaranthaceae); Ageratum conyzoides L.， 
Conyza sumatrensis (Retz.) Walk.， Crassocephalum crepidioides (Bth.) S. Moore， 
Eupatorium odoratum L.， Synedrella nod抑Ora(L.) Gaertn.， and Tridax procumbens L. (all 
Compositae). Ipomoea pestigridis L. and Merremia vitifolia (Burm. f.) Hall. f. (bo出
Convolvulaceae); Euphorbia heterophylla L.， E. hirta L.， Phyllanthus amarus Schumach. 
&百10nn.，P. urinaria L. (all Euphorbiaceae); Hyptis suaveolens (L.) Poit. (Labiatae); 
Mimosa diplotricha C. Wright ex Suav. v紅 .diplotricha and M. pudica L. var. hispida 
Bren. (Leguminosae， Mimosoideae); Crotalaria pallida Ait.， Desmodium heterocarpon 
(L.) DC.， and Zornia gibbosa Span. (Leguminosae， Papilionoideae); Sida rhombifolia L. 
ssp. rhombifolia and Urena lobata L. ssp. lobata var. lobata (bo曲 Malvaceae);Passiflora 
foetida L. (Passifloraceae); Hedyotis coηmbosa (L.) Lmk.， H. diffusa Willd.，組d
Mitracarpus villosus (Sw.) DC. (all Rubiaceae); Lindernia antipoda (L.) Alst.， L. 
crustacea， Scoparia dulcis L. (all Scrophulariaceae)， Triumfetta rhomboidea Jacq. 
(Tiliaceae)佃 dmany other sp即 ies釘'ecommon. 

Deciduous Forest with Bamboo 

τ'he originallowland forest， at about 325 to 850 m elevation， w槌 afacies dominated 
by Tectona grandis L. f. (Verbenaceae， teak) which must have been similar to也atof the 
last remaining teak forest in百1ailandat Mae Yom National P紅k，P耐田町'Ovince，about 
100 km to血eN.E. (MAl丑DOLUNIVERSπY， 1992). 官邸 kindof deciduous forest also 
includes many other species of commercially valuable hardwood trees， such as Xylia 
勾Ilocarpa(Roxb.) Taub. var. kerrii (Craib & Hutch.) Niels. (Leguminosae， Mimosoideae)， 
Lagerstroemia cochinchinensis Gagnep. v低 ovalifoliaFurt. & Mont. (Lythraceae)， 
Bomb町 ceibaL. (Bombacaceae)， Terminalia alata Roxb. and Terminalia mucronata Craib 
& Hutch.， (Combretaceae)， Garuga flOl幼undaDecne. (Burseraceae)， Crato.砂lum
formosum (Jack) Dyer ssp. prun抑orum(Kurz) Gog. (Hypericaceae)， Pterocarpus 
macrocarpus Kurz (Leguminosae， Papilionoideae)， and Vitex canescens Kurz 
(Verbenaceae). Duabanga grandiflora (Roxb. ex DC.) Walp. (Sonneratiaceae)佃 d
Irvingia malayana Oliv. ex Benn. (Irvingiac閣 .e)釘'etall evergreen s戸cieswhich釘ealso 
found in血ishabitat. 
Deciduous trees below the canopy are numerous and include Schleichera trijuga Willd. 
(Sap泊daceae)，Spondias p初nata(L. f.) K町z(Anac紅diaceae)，Millettωbrandisiana Kurz 
佃 dDalbergiaρlSca Pierre (bo血Leguminosae，Papilionoideae)， Vitex limoniifolia Wall. 
ex Kurz (Verbenaceae)， Schrebera swietenioides Roxb. (Oleaceae); Sterculia ornata Roxb.， 
Sterculia stigmarota Pierre， Melochia umbellata (Houtt.) Stapf (Fig. 3) and Firmiana 
colorata Roxb. (all S町'culiaceae)and others. Strychnos nux-vomica L. (Loganiaceae， Fig. 
4)， Antidesma acidum Retz. (Euphorbiaceae)，佃dBauhinia viridescens Desv. v低
viridescens (Leguminosae， Caesalpinioideae)紅esome examples of deciduous位eeletand 
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trees of the lowest stature in this type of forest. 
The ground flora is mostly perennia1 and deciduous. Thus during the dry season 
(November-April)由eground出 wellas白etrees訂ebarren.百lefrrst herbs to flower紅e
some Zingiberaceae (gingers) e.g. Kaempj訟riarotunda L.， Gagnepainia godefroyi (Baill.) 
K. Sch.， Curcuma ecomata Craib and C. zedoaria (Berg.) Rosc.， and Globba nuda K. Lar.， 
a11 of which flower during March-May before their leaves appe低 Wi出theadvent of白e
rainy season in May， a succession of species begin to flower after their leaves have 
developed. Some of the early onesぽein血eOrchidaceae (orchids)， e.g. Peris砂lus
constrictus (Lind1.) Lind1. and Eulophia nuda L泊d1.(which flowers before the leaves appear， 
Fig. 5); Zingiberaceae， e.g. Globba reflexa Craib and G. xantholeuca Craib， Hapaline 
benthamiana Schott (Araceae， which flowers and企凶tsbefore its leaves mature)，組d
others. By about July many other herbs have matured， inc1uding many fem allies e.g. 
Selaginella osten_戸ldiiHier. (Selaginel1aceae)， and ferns such as Aniscocampium 
cumingianum Presl and Kuniwatsakia cuspidata (Bedd.) Pichi・Ser.(bo白 Athyriaceae)， 
Dryopteris cochleata (D. Don) C. Chr. (Dryopteridace田)and Nephrolepis delicatula (Dcne.) 
Pichi-Ser. (01eandraceae， which grows on rocks)， and Tectaria immersa (Fee) Holtt. 
(Dryopteridaceae) are examples of fems which b配 omefertile during the latter p制 of由e
r創nyseason. 
Some other herbs that typify the deciduous forest紅eOryza meyeriana (Zol1. & Mor.) 
Baill. v也 granulata(Watt) Duist. (Gramineae， wi1d forest rice)， Barleria strigosa Wi1ld. 
(Acan出aceae)，and Hedyotis tenelliflora Bl. v低 kerrii(Craib) Fuku. (Rubiaceae). 
Disturbed紅easin the deciduous forest紅eoften succeeded by severa1 species of 
bamboos (Gramineae， Bambuseae)， the most common being Bambusa tulda Roxb.， 
Dendrocalamus membranaceus Munro， and Dendrocalamus nudus Pi1g. Deciduous 
perennia1 vin邸， e.g. Ampelocissus martini Pl. and Cissus hastata Miq. (bo血 Vitaceae)，
Stephania glabra (Roxb.) Miers (Menispermaceae)， Dioscorea alata L. (Dioscoreaceae) and 
Stemona burkillii Prain (Stemonaceae) are common. Large deciduous woody c1imbers 
(lianas)紅'ealso found and inc1ude Tetrastigma obovatum (Laws.) Gagnep. (Vitaceae)， 
Entada rheedii Spreng. (Leguminosae， Mimosoideae)， and Congea tomentosa Roxb. var. 
tomenωsa (Verbenaceae). 

Deciduous Dipterocarp-Oak Fore渇t

As a consequence of severe destruction of the deciduous forest， inc1uding many places 
in the nationa1 park which were c1e紅一cut，a c1imax or persistent kind of secondary growth 
has developed.百lesedisturbed places have lost much of their soi1 and as a consequence 
an open， often scrubby， relatively short kind of forest with many Dipterocarpaceae and 
Fagaceae has developed. The species in this deciduous dipterocarp-oak forest， especia11y 
血etrees， differ from those found in the deciduous forest which has been replaced.百le
Dipterocarpaceae dominate this habitat in Doi Khuntan National Park and inc1ude 
Dipterocarpus obtusifolius Te祖sm.ex Miq. var. obωsifoli叫 D.tuberculatus Roxb. var. 
tuberculatus， Shorea siamensis Miq. v低 siamensis，and S. obtusa Wa1l. ex Bl. Quercus 
kerrii Craib v低 kerrii(Fagaceae， an oak) is a1so found， but is uncommon， among these 
other trees. It is 0町 opinion白紙 ittakes much longer (centuries!) for oaks to develop in 
these devastated紅easth組曲eDipterocarpaceae. This situation is seen vividly in nearby 
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Figllre 3. Me/och;a ulllbella/a (HOllll.) Slapf 

(Slercllliacea巴). This is a d巴cidllolls

lInderslorcy tree fOllnd in mixed bamboo 

+d巴cidllous1'01巴Sland is orten fOllnd in 

dislllrbed placcs. 11 is found al 

elevalions of 900-1 ，250 m and f10wers 

in Novcmber and December. PholO: V 

Anusarnsunthorn， 19 Nov巴mber1993， 

925 m 

Figllre 4. S/r'、'CiIlIOSIIIIX-¥lOIII;Ca L. (Loganiaccae)， 
a C0l11111on decidllollS II巴巴lel01' small 

lre巴. is fOllnd 1110slly in decidllous 

dipl巴rocarp-oakforesl. 11 f10wers whil巴

producing new leaves in March-April 

and prodllces ripe frllils from May-

AlIgllSl. The seeds conlain slrychnine， 

a vcry poisonolls alkaloid. PhOlo: S 

Ellioll 3 July 1993， 900 m 
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Figure 5. E/llophia l1uda Lindl. (Orchidacea巴)

is a deciduous， per巴nnialground 

orchid， found in deciduolls diptcro-

carp-oak forest at elevations of 

400-900 111 whel巴 it flowers 

frol11 A pri 1 to J 1I ne. Photo: Y 

Anusarnsunthorn， 3 Jun巴 1993，850 
m. 

Figul巴6. Diospyros ehrerioide.l' Wall. ex G 

Don (Ebenaceae). This is a presently 

uncol11mon deciduous tre巴 In

decidllolls dipterocarp-oak forest 

which f10wers at the beginning 01' 

the hot-dry season (March-April)， 
frllits from July to Novel11ber and is 

leafless dllring Febrllary-May. 

Becaus巴 01'its hard and valuable 

wood， few large individuals 01' this 

species rel11ain in the national park. 

Photo・Y.Anusarnsllnthorn， 19 

November 1993， 925 111 
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D'OiSut血he句p.乎u泊iNati'OnalP紅ki泊nwhich the 'Origi泊n鳩叫a叫1decidu'Ous l'Owland f'Orest wa部sdevastated 
centuries a砲g'Oand has had a sufficient釘n'Oun凶t'Of time tω.0 red白.evel'O叩pi加nt加o叩'Olddecidu'Ous 
dipt飽er'Oca紅rp-'O伺akfacies with plenty 'Of 'Oaks (MAxWELL， 1988). Other decidu'Ous tree 
species f'Ound in由ishabitat include Garcinia cowa R'Oxb. (Guttiferae)， Buchanania glabra 
Wall. ex Hk. f.， B. latザ'oliaR'Oxb. (Anacardiaceae)， Eugenia cumini (L.) Druce 
(Myrtaceae)， Gardenia erythroclada K町z(Rubiaceae)， Dalbergia dongnaiensis Pierre 
(Legumin'Osae， Papili'On'Oideae)， Diospyros ehretioides Wall. ex G. D'On (Ebenaceae) (Fig. 
6) and 'Others. 
Aganosma marginaω(R'Oxb.) G. D'On (Ap'Ocynaceae)佃 dSpatholobus parviflorus 
(R'Oxb.) O.K. (Legumin'Osae， Papili'On'Oideae)紅'etw'O c'Omm'On w'O'Ody climbers， h'Owever 
there is a general lack 'Of vines and w'O'Ody climbers in血ishabitat. Smaller decidu'Ous 
w'O'Ody species such邸 Tristaniopsisburmanica (Griff.) Wils. & Wat. v紅.rゆscens(Hance) 
J. P紅n.& Lug. (Myrtaceae)， Craibiodendron stellatum (Pierre) W.W. Sm. (Ericaceae)， 
Catunaregamωmentosa (Bl. ex. DC.) T註v.(Rubiaceae)， Ochna integerrima (L'O町.)Me町.
(Ochnaceae， Fig. 7)， and Antidesma ghaesembilla Gaertn. (Euph'Orbiaceae) as well as血e
dwarfed Pavettafruticosa Craib (Rubiaceae)， Premna nana C'Oll. & Hemsl. (Verbenaceae)， 
and Phoenix humilis R'Oy. v紅 .humilis (Palmae) are c'Omm'On. 
The decidu'Ous perennial herbace'Ous gr'Ound fl'Ora is diverse and in many instances 
similar t'O血atf'Ound in the decidu'Ous f'Orest， especially in areas which grade between these 
tw'O habitats. S'Ome herbs typical t'O decidu'Ous dipter'Oc紅p-'Oakareas are Blumeopsis flava 
(DC.) Gagnep. (C'Omp'Ositae)， Euphorbia capillaris Gagnep. (Euph'Orbiaceae)， Barleria 
cristata L. and Andrographis laxiflora (Bl.) Lindau (b'O也 Acanthaceae)and Smilax 
verticalis Gagnep. (Smilacaceae). Gramineae (grasses)佃 dCyperaceae (sedges)紅every 
c'Omm'On and are a seri'Ous frre hazard during the dry seas'On. Arundinella setosa Trin. v釘
setosa， Capillipedium parviflorum (R. Br.) S胞，pf，Heteropogon conωrtus (L.) P. Beauv. ex 
R'Oem. & Schult. and H. triticeus (R. Br.) Stapf， Hyparrhenia rufa (Nees) Stapf v低
siamensis Clay.加 dSehima nervosum (R'O凶.)Stapf are s'Ome 'Of由em'Ore c'Omm'On阻 d
c'Ombustible grasses. Carex indica L. v低 microcarpaT. K'Oy.， C. speciosa Kunth， 
Rhynchospora rubra (L'O町.)Mak.， Scleria kerrii Tu汀.， S. levis Retz.，佃dS. litho平erma
(L.) Sw. v低 lithosperma紅eam'Ong the m'Ost c'Omm'On Cyperaceae. S'Ome gr'Ound fems 
are Adiantum zollingeri Mett. ex Kuhn and Cheilanthes pseudofarinosa (Ching & S.K. Wu) 
K. Iw. (b'O曲Parkeriaceae).The decidu'Ous dipter'Ocarp-'Oak f'Orest 'Often has many epiphytic 
fl'Owering plants， e.g. Hoya kerrii Craib (Aslcepiadaceae) and 'Others in Orchidaceae genera 
Bulbophyllum， Cymbidium， and Eria. M'Ost 'Of the sh'Owy species have been rem'Oved fr'Om 
the f'Orest， s'Old， and m'Ostly died since f'Orest species usually are unable t'O survive in urban 
c'Onditi'Ons int'O which m'Ost 'Of them have been transplanted. 
Pinus merkusii Jungh. & De Vriese (Pinaceae) is f'Ound scattered in也eupper range 

'Of the decidu'Ous dipter'Oc紅p-'Oakf'Orest仕omc. 800ー-900m. Its sc紅'CItyin the nati'Onal 
p紅kcan mainly be at凶butedt'O human predati'On and l'Oss 'Of undisturbed habitat. 

Mixed Evergreen + D舵iduousForest 

At ab'Out 850-1，000 m elevati'On there is a vegetati'Onal change where the l'Owland 
decidu'Ous f'Orest and upland evergreen-pine f'Orests mix. There is n'O sp邸 ificp'Oint 'Or 
pJ:1田iseelevati'On where由ismerging 'Occ町ssince t'Op'Ography and especially disturbance 
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釘einvolved. 
Large deciduous trees in白ishabitat紅e:Terminalia mucronata Craib & Hutch. 
(Com.bretaceae)， Spondias pinna加(L.f.) Kurz (Anacardiaceae)， Lagerstroemia 
cochinchinensis Gagnep. v低 ovalifoliaFrut. & Mont. (Lythraceae)，佃dothers from the 
deciduous forest (excluding Tectona grandis L. f.， teak). It should be noted白紙住'ees仕om
the deciduous dipterocarp-oak forest are not represented in this “mixed" forest. Areas that 
have been severely damaged， especially by repeated burning， from 325 m to about 1，200 
m， have a deciduous dipterocarp-oak， not-“mixed" or evergreen-pine facies. 
Some large evergreen田 eswhich are res凶ctedto曲e“mixed"zone include Buchanania 
arborescens (Bl.) Bl. and Mangifera caloneura Kurz (bo出Anacardiaceae)，and Garcinia 
hanburyi Hk. f. (Guttiferae). Smaller evergreen trees， e.g. Garcinia merguensis Wight 
(Guttiferae)， Scleropyrum wallichianum Arn. var. siamensis H. Lec. (Santalaceae)組 d
Canthium umbellatum Wight (Rubiaceae)紅ealso mostly restricted to this“mixed" zone. 
There is an泊creasein the number of species and abundance of bo白 evergreenand 
deciduous woody climbers in this area， however it does not seem血atany of them紅e
restricted to this“mixed" zone. Combretum latifolium Bl. (Combretaceae)， which is 
deciduous and Hiptage benghalensis (L.) Kurz (Malpighiaceae)，叩 evergreenwoody 
climber， for example，ぽefound in this “mixed" area， but紅ealso known to grow in 
deciduous and evergreen-pine habitats elsewhere. 
The ground flora is a mixture of deciduous perennial and evergreen species. 
Amorphophallus krausei Engl. (Araceae)， which never has inflorescences/i曲 uctescences
and leaves simultaneously on the same pl佃 t，Arisaema cuspidatum (Roxb.) Engl. 
(Araceae)， and Zingiber kerrii Craib (Zingiberaceae)釘'esome deciduous perennial herbs 
which釘emost common in出e“mixed"zone. Evergreen counterp紅ts紅'eHedyotis 
oligocephala (KI町z)Craib (Rubiaceae)， Pteris decrescens Christ (Pteridaceae) and Bolbitis 
hookeriana K. Iw. (Lοmariopsidaceae) (bo由 ferns).

Evergreen + Pine Forest 

Pinus kesiya Roy. ex Gord. (Pinaceae)， being far more common由anP. merkusii 

Jungh. & De Vriese， which is res凶ctedto a level of 800ー900m elevation in deciduous 
dipteroc紅p-oak紅'eas，is the 0凶yother native p泊ein the national park (bo由紅e血eo凶y

two in百lailand).Again， due to exploitation， Pinus kesかais certainly not部 common国
it used to be， however， it is still common on ridges from about 1，000-1，350 m.τ'he area 
around Yaw 3， 1，250-1，300 m， w儲 plantedwith P. kesか'aabout 60 years ago which are 
now very ma伽reand among the largest individuals of白isspecies in the national p紅k.
Since the summit ridge of Doi Khuntan has been severely disturbed， it seems血atP.kesiya 
would have grown on血etop since its elevation r組 gein ne紅byforests (e.g. Mae Soi 
Ridge， Doi Su血ep-Pui，etc.) s町passesthis point (c. 1，380 m). 
Since the entire upland紅'eaabove 1，000 m elevation is composed ofmostly evergreen 
hardwood仕'ees組 da minority of Pin削除siya，we have designated白iskind of forest as 
evergreen-pine.百lereare some large canopy紅白s，all of which紅'esca悦 :redand deciduous， 
in血eevergreen-pine forest.百leseinclude some of the tallest (40+m) trees泊thenational 
p釘k，viz. Hovenia dulcis百lUnb.(Rhamnaceae)， which was not previously recorded泊
Thailand (MAXWELL， 1994); Acrocarpus fraxinifolius Wight & Arn. (Leguminosae， 
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Caesalpinioideae)， Pterocymbium laoticum Tard. (Sterculiaceae)， which is only recently 
known仕om百1ail佃 d(MAxwELL， 1989)， and two Meliaceae trees: Melia toosendan Sieb. 
& Zucc. and Toona microcarpa (C. DC.) Harms. Tetrameles nudiflora R. Br. ex Benn. 
(Datiscaceae)， with its enormous plank buttresses， is also noted， however it is uncommon. 
Eηthrina subumbrans (Hassk.) Meη. (Legum泊osae，Papilionoideae)， although uncommon， 
is very conspicuous in upper water catchment valleys in December-January when it flowers 
while leafless. Erythrina stricta Roxb. is more common and is found on ridges and slopes 
仕omabout 925-1，200 m. It flowers， also when leafless， from late JanuぽYto e釘lyMarch. 
Evergreen c佃 opytree species include Sapium baccatum Roxb. (Euphoribaceae)， 
Michelia champaca L. and Paramichelia baillonii (Pie町e)Hu (bo由 Magnoliaceae)， 
Actinodaphine henryi Gamb. (Lauraceae)， Betula alnoides B.-H. (Betulaceae， which 
because of denaturing properties for alcohol 加 nearlybeen extirpated from the area) ， 
Aげ'ocarpuslanceolata Trec.加 dFicus altissima Bl. (bo血 Moraceae)，as well儲 many
Fagaceae which，泊釘easassociated with frre and Pinus kesiya，紅every common. Some 
of出eseFagaceae are Castanopsis calathiformis (Skan) Rehd. & Wils.， C. diversifolia 
King ex Hk. f.， Lithocarpus elegans (Bl.) Ha旬s.ex Soep. and L.fenestratus (Roxb.) Rehd.， 
and Quercus vestita Rehd. & Wils. 
百1eunderstorey is composed mainly of evergreen trees， 10ー30m tall， e.g. Schima 
wallichii (DC.) Ko地.(百eaceae)，Ostodes paniculata Bl. andAntidesma bunius (L.) Spreng. 
(Fig. 8) (bo由 Euphorbiaceae)，Cinnamomum iners Reinw. ex Bl. and Litsea monopetala 
(Roxb.) Pers. (both Lauraceae)， Sarcosperma arboreum Bth. (Sapotaceae)， Eugenia 
alb伊oraDuth. ex Kurz (Myrtaceae)， and Dysoxylum procerum Wall. ex Hiern 
(Meliaceae). Some deciduous counte中出S紅'eEngelhardia spicata Lechen. ex Bl. var. 
spicata and v低 colebrookeana(Lindl. ex Wall.) O.K. (Juglandaceae). Memecylon 
plebそ;umKurz (Melastomataceae)， Baccaurea ramiflora Lour. (Euphorbiaceae)， and 
Turpinia pom俳ra(Roxb.) Wall. ex DC. (Staphyleaceae) are examples of common 
evergreen仕'eesup to 10 m tall in血eupland forest. Slightly disturbedぽeas，especially 
with Pinus kesiya and/or periodic fire have Vaccinium sprengelii (D. Don) Sleum. 
(Ericaceae)， Helicia nilagirica Bedd. (Proteaceae)， and Styrax benzoides Craib 
(Staphyleaceae ). 
Woody climbers are abundant and include Rourea minor (Gaertn.) Leenh. ssp. minor 
(Connaraceae)， Spatholobus spirei Gagnep. and Mucuna macrocarpa Wall. (both 
Leguminosae， Papilionoideae)， Bauhinia omata Kurz var. kerrii (Gagnep.) K. & S.S. L訂.
(Leguminosae， Caesalpinioideae)， Tetrastigma laoticum Gagnep. (Vitaceae)， and Eηcibe 
subspicata Wall. ex G. Don (Convolvulaceae). All紅'easof the forest also include a 
pro向sionof seed1ings， saplings， and immature climbers and trees. Shrubs and treelets 
include Euodia triphylla DC. (Rutaceae)， Leea indica (Burm. f.) Merr. (Leeaceae)， 
Prismatomeris tetrandra (Roxb.) K. Sch. spp. tetrandra (Rubiaceae)， Ardisia coηmb俳ra
Mez and Maesa montana A. DC. (bo白 Myrsinaceae). 
The herbaceous ground flora is mostly evergre団組dis most diverse泊 upperwater 
catchment valleys with constant stre創nflow throughout the ye釘 whichextend up to c. 
1，300 m elevation.百1efern flora is especially abundant in the valleys where Pinus kesかa
is absent and includes bo出 groundand epiphytic/epilithic species. Some of the ground 
ferns are Pteris longipes D. Don (Pteridaceae); Amphineuron terminans (Hk.) Holtt.， 
Theか'Pteristruncata (Poir.) K. Iw.， and Christellaのllindrothrix(Roesenst.) Holtt. (all 
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Thelypteridaceae); Diplazium leptophyllum Christ and Kuniwatsukia cuspidata (Bedd.) Pichi-
Ser. (both Athyriaceae)， andAngiopteris evecω(Forst.) Hoffm. (Marattiaceae)， which grows 
along s住'eams.Epiphytic and epilithic fems are common and include the massive Asplenium 
nidus L. var. nidus and the smaller A. obscurum Bl. (Asple凶aceae)，Vittaria flexuosa Fee 
(Vittariaceae)， and several Polypodiaceae， e.g. Cη'Psinus ebinipes (Hk.) Copel.， Lepisorus 

scolopendrium (Ham. ex D. Don) Tag.， and乃rrosiamollis (O.K.) Ching. 
Epiphytic flowering plants are mostly Orchidaceae with Bulbophyllum 
morphologorum Krzl.， Coelogyne trinervis L泊dl.， Dendrobium crystallinum Rchb. f.， D. 

signatum Rchb. f.， Eria amica Rchb. f.， E. bractescens Lindl. var. bractescens， etc. Ground 
Orchidaceae紅enumerous， but the number of individuals is much less than the epiphytic 

ones. Some of血emore common ground Orchidaceae include: Habenaria coηmbosa Par. 
& Rchb. f.， Malaxis acuminαta D. Don， Nervilia aragoana Gaud.， and Peristylus 

constrictus (Lindl.) Lindl. Saprophytic/parasitic ground Orchidaceae訂'erare and include 
Epipogium roseum (D. Don) Lindl.， Aphyllorchis montana Rchb. f.， and Gastrodia 

siamensis Rol. ex Dow. 
Some examples of other flowering ground flora herbs are: Lepidagathis incurva Ham. 

ex D. Don and Justicia procumbens L. (both Acanthaceae)， Anisomeles indica (L.) O.K. 
and Gomphostemma lucidum Wall. ex Bth. (both Labiatae)， Aerva sanguinolenta (L.) O.K. 
(Amaran白aceae)，Argyreia henryi (Craib) Craib (Convolvulaceae) (Fig. 9) and Impatiens 

violaeflora Hk. f. (Balsar凶naceae)(Fig. 10)， which紅eall dicots. Some common monocots 

are Peliosanthes teωAndr. spp. humilis (Andr.) Jess. and Asparagus filicinus Ham. ex D. 
Don (both of which紅edeciduous)， plus Dianella ensifolia (L.) DC. and Paris polyphylla 
J.E. Sm. (both evergreen) (all Liliaceae); Amorphophallus yunnanensis Engl. and 
Colocasia fallax Schott (both Araceae)， Boesenbergia rotunda (L.) Mansf.佃 dZingiber 
smilesianum Craib (Zingiberaceae). Other monocots include Carex baccans Nees and C. 

continua Cl. (Cyperaceae)， and Grarnineae such as Cyrtococcum accrescens (Trin.) Stapf， 
Panicum notatum Retz.， with Microstegium vagans (Nees ex Steud.) A. Camus being very 
common in open places where it is a frre hazard. Musa acuminata Colla (Musaceae， wild 
banana) is common in wet， upper water catchment valleys. 

Secondary Growth 

Cultivated and severely degraded lowland areas have many weeds and deciduous 
secondary grow白specieswhich have been mentioned previously. Many of the weeds are 

also found at higher elevations. The summit of Doi Khuntan has been cleared for decades 
and in addition to numerous weeds， it also has dense grow血 ofPteridium aquilinum (L.) 
Kunth spp.何uilinumvar. wightianum (Ag.) Try. (Denstaedtiaceae). 日~ysanolaenalatifolia 
(Roxb. ex Hom.) Honda (Grar凶neae)，as coarse and frre-resistant as Pteridium， is also 
common in ve可 disturbedareas. Second紅ygrowth tr，田sinclude Callicarpa arborea 
Roxb. vぽ .arborea (Verbenaceae)叩 dMacaranga denticulata (Bl.) M.-A. (Euphorbiaceae). 
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Figllre 7. Ochlla illlergerrillla (Lollr.) 
M巴rr.(Ochnacea巴)is a cOl11l11on 

d巴ciclllOllStreelet or sl11all tre巴

fOllncl in cleciclllolls clipt巴rocarp

oak ancl mixecl bamboo + 

CI巴ciclllOllSforest frol11 350-900 

111. It llowers llsllally while 

leafless frol11 Febrllary to May 

ancl proclllces black berries on a 

recl receptacle which is sllbtenclecl 

by clark r巴CIsepals. It is leafless 

frol11 Janllary 10 April. Photo: 

V. AnllsarnslInthorn， 2 April 

1994，500111. 
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Figul巴 9. Argyreia hellryi (Craib) Craib 

(ConvolVlllω巴a巴). This巴vergreen

vine is fOllnd in open Illixed 

balllboo + d巴ciclllOllSforest and 

evergreen hardwood + pine forest 

frolll 900-1，200 Ill. Flowers are 

prodllced frolll October to 

Decelllb巴rand frllits dllring 

Decelllber to Febrllary. Photo: v. 
AnllsarnSlInlhorn， 19 NOVClllb巴1

1993，925 III 

Figul巴 10. Impaliells violaeJlora Hk. f 
(Balsalllinaceae). This is one of 

lhe lllos1 cOllllllon ancl conspicllollS 

annual grollncl h巴rbsfOllncl lllos11y 

111 ev巴rgJ巴巴nhardwoocl + pin巴

areas al clevations mostly abov巴

1，000 Ill. Whil巴 ilf10wers frolll 

May 10 D巴celllb巴r，ilS peak is from 

AllgllSl 10 November. PhOl0: S 

Elliotし17AllgllSl 1994， 1，250 III 
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CONSERV ATION 

Doi Khuntan Nationa1 Park， especia11y below 1，000 m elevation， has been ravaged by 
uncon住olledcutting， burning，阻dextraction of many fems and orchids which紅'esold at 
Khuntan railway station. Upl組 d紅'eashave a1so been plundered to the extent白紙severa1
streams which formerly provided water to the houses at Yaw 2 (1，025 m) have recently 
become dry. This is due to血edestruction of water catchment va11eys to ens町e血e
“cleanliness" of the water and a1so for mosquito， etc. control. Many other areas above this 
level have been deliberately burned，出usdestroying much of the origina1 vegetation as 
well as reducing the water storage capabilities of the soil. Hunters arrogantly roam 
throughout the nationa1 park unrestrained resulting in the elimination of many anima1 
species. This has and will continue to have adverse effects on血evegetation and overa11 
biodiversity of由earea. Fire control and refuse/sewage disposal紅eother problems which 
have yet to be solved there. Tourism has dropped合om25，018 visitors in 1977 to 11，073 
in 1993. This is partly due to other forested釘easb回 omingnationa1 parks， but a1so due 
to the fact白紙DoiKhuntan is not as scenic or interesting as it used to be. In recent ye紅 S
血emajor emphasis has been to lure rich visitors to血eelegant resort-style bunga10ws there 
at也eexpense of conservation and naωre education in the nationa1 park. If the nationa1 
park is to survive as a viable forested紅白 thenthe priorities組 dmanagement of Doi 
Khuntan Nationa1 Park require urgent rectification. 

A BRIEF ANAL YSIS OF THE FLORA 

A data record for every species observed was entered into a computer database， using 
the FoxPro package. Data include botanica1 name， f:釘nily，habit， abundance， habitat， 
a1tiωde r佃 .geand time of flowering， fruiting叩 dleafing and other notes.τ'he database 
can be used to generate statistics to determine the conservation va1ue of different habitats 
or r組 gesof a1tiωde and answer more specific questions to help plan management of the 
p紅k.百ledaぬbasenow covers 1，285 plant species， including 297回 es，136 tr田lets，92
lianas， 52 shrubs， 146 vines and 562 herbs. For a taxonomic breakdown of the flora， see 
Table 1. 
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Table 1. Summary of collection as of 30th June 1995. 

FAMILIES SP.， SPP.， VAR. TOPOTYPES 明NEWREcORDS

121 934 l 
19 267 

on制OSPERMS 3 4 

FERNS 8i.AILIES 22 80 

TOTAL 165 1，285 1 

百lenew records紅e:

Hovenia dulcis百lUnb.(Rhamnaceae; Maxwell， 1994) 
Ventilago laotica (Tard.) M邸 w.(Rhamnaceae; Maxwell， 1994) 
Desmodium laxiflorum DC. ssp. lacei (Schid1.) Oha. 
(Leguminosae， Papi1ionoideae; Maxwell， 1994) 
Phyllanthus debilis Klein ex Wi11d. (Euphorbiaceae; M邸 well，1992) 

Table 2. Number of species佃 dpercentage of habitat's tota1 flora res出ctedto a single 
habitat or close to ex曲pationfrom Doi KllUntan Nationa1 Park 

Habitat Habitat-res甘icted Close ωext討pation

No. spp. % No. spp. 9も

Deciduous dipterocarp-oak 

forest 120 37 3 

Bamboo + deciduous forest 109 19 16 3 

Mixed deciduous + evergreen 
forest 31 8 1 。
Evergr田 n+ pine forest 172 29 7 1 

Disturbed蹴 asand s田on也ry
grow出 14 6 1 1 
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Figure 11. Vascular plant species by habit and habitat on Doi Khuntan. 
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A preliminary analysis of th巴database(Fig. 11) indicates that巴vergre巴n+ pin巴forest

has the highest speci巴srichn巴ss(591 speci巴sor 45.9% of the park's flora) and bamboo + 

deciduous for巴stis also巴xc巴巴dinglyrich (579 species， 45.0% of the park's flora). Secondary 

growth or disturbed ar巴assupport only 233 speci巴s(18.19もofthe park's flora). Clearly 

further conversion of forest into disturbed ar巴aswould lead to a great decrease in the 

botanical div巴rsityof the park. 

Evergre巴n+ pin巴forestalso has the highest d巴gre巴ofhabitat endemism (defin巴das 

th巴 totalnumber of sp巴ciesrestricted to a single habitat type)， followed by deciduous 

dipterocarp-oak forest， with secondary growth and disturbed創'easbeing least important 

(Tabl巴2).However， bamboo + d巴ciduousforest is most important for plant sp巴Cl巴swhich 

are recorded as down to a f，巴windividuals or close to巴xtirpationfrom the park. Such 

analys巴sh巴lpto prioritiz巴conservationactivities， especially wh巴nmanpower and financial 

r巴sourcesare limiting. It is cl巴紅 thatincr巴asedprot巴ctionof the ev巴rgr巴en+ pine forest 

紅巳aswould do most to maintain th巴biodiv巴rsityof th巴park.
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The database can also provide interesting insights into the functioning of different 

forest ecosystems or different types of plants according to their habit. Understanding how 
complex ecosystems function c組 helpto develop effective methods to restore degraded 
areas. For ex創nple，a comparison of the seasonality of flowering of trees and herbs 
between the driest habitat (deciduous dipterocarp-oak forest) and the wettest (evergreen + 
pine forest) is shown in Figs. 12 & 13， respectively.百leseasonal pattems in both habitats 
were remarkably simil也日oweringof trees peaked in March at the hottest，合iesttime 
of白eye紅 andreached a minimum in August in deciduous dipteroc紅p四oakforest and in 

November in evergreen forest， i.e. the end of the rainy season to the beginning of the cool， 
合yseason. Non-epiphytic herbs reached their peak of flowering when tree flowering was 
mi凶mal，i.e. Septβmber-October.百lerewere too few epiphytic herbs flowering in each 
month to perr凶tme創Iingful叩 alysisof the data for deciduous dipteroc訂p-oakforest， but 
in evergreen + pine forest flowering of epiphytic herbs showed two peaks， one coinciding 
with the flowering peak of ground herbs and another co-inciding with the flowering peak 
of trees. 

Figures 14 & 15 show the s創neanalysis for fruiting seasonality. For trees in deciduous 
dipteroc訂p-oakforest there was a fairly constant， but low number of species fruiting in all 
months， whereas in evergreen + pine forest a broad peak occurred at the beginning of the 
rainy season. Tree seedlings from seeds gerr凶natingat出attime would have the maximum 

amount of time during the rainy season to accumulate food reserves before the onset of less 
optimal conditions in the cool season and合yseason. Herbs showed a different strategy， 
with peak numbers of species fruiting in October (the end of the rainy season) in both 
habitats.百IIswould have included many annual herbs which survive as seeds during the 

cool season佃 ddry season， gerrninate at出estぽtof the rainy season， during which出ey
accumulate food reserves for flowering and企uitingbefore the weather加mscold and合y
in November-December. 

The database is open to anyone who wishes to use it for research or conservation 
management. Those wishing to access the facility should contact the authors. 
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Figure 12. Th巴seasonalityof flowering in d巴ciduousdipterocarp-oak forest. 
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Figure 13. The seasonality of flowering in evergreen + pine forest. 
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NO. SPECIES FRUITING 
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Figure 14. The seasonality of fruiting in d巴αduousdipterocarpーoakforest. 
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Figure 15. The seasonality of fruiting in巴vergl巴en+ pi ne forest 
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