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VEGETATION AND DIVERSITY OF THE GROUND FLORA 
IN A DECIDUOUS DIPTEROCARP-OAK FOREST， 

NORTHERN THAILAND 

W. Sankamethawee1，2 and V. Anusarnsunthorn1 

ABSTRACT 

Mai Muang Nao is a unique arboreωm， located in a deciduous dipterocarp・oakforest in 
Northern百lailand.A floristic s町 veywas car巾 dout during March 2001 -February 2002 in 
three main habitats: 1) open， fire-damaged， degraded areas (DF)， 2) open bog/marsh創官as
(OB)， and 3) shaded areas with bamboo thickets along a seasonal s回 am(SS). A to凶 of34O
vascul釘 plantswere found， including of which 262 species were herbaceous ground flora， 67 
tree sμcies， 5 woody clinlbers， and 6 aquatic唱.百lemostabun伽nt住民S戸cieswas Dipterocarpus 
obtusifolius v飢 obtω'ifolius(Dipterocarpaceae).百 evascular gro叩 dflora were in 59 families 
and 180 genera， including 2 families of monocotyledons， 37 of dicotyledons，如d10 of 
pterido向臨.The ground flora was collected with notes on phenology， habitat， and abund組問

for each species. Sixty-five percent of herbs were deciduous and 25 pe民間twere annuals. 
Flowe均19peaked in October， wi白 94species. The most common ground flora family wぉ

Compositae with 30 species. Twenty-one species of terrestrial orchids had medium or rare 
abundances and some species were represented by only a few individuals. Due to the high 
species richness and relative rarity of some species found here，血isarea is clearly worthy of 
protection and it would be an excellent site to promote nature education. 
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町TRODUCTION

Mai Muang Nao Arboretum was established in 1995，釦dis part of the Mae Toh 

Nationa1 Park. lt is located in Baw Salee Subdistrict， Hod Dis凶ct，Chiang Mai Prov泊ce，

Northem百凶land(18・8'N latitude， 89・23'E longitude)， and h部組areaof approximately 

80 ha. General topographic features include small hills a1temating with gullies at elevations 
of 900--1125 m a10ng Highway 108 (Hod-Mae Sariang) (Fig. 1). 

The bedrock consists of plutonic， Paleozoic and Precambrian granite which is at least 
570 million ye釘 sold.百1Isbedrock includes some of the oldest rocks found in官lailand

(BRAUN Ef AL.， 1982). Due to forest destruction，出esoil is genera11y eroded with little 
organic matter and much gravel. 
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Boundary of the study area 

Stream 
Road 
100 m. contour lines 

2~50~~=~25~0~~500 m. 

Figure I. Mai Muang Nao Arboretum, the study area located in Hod district of Chiang Mai Province of northern 
Thai land. * indicates the highest peak in the study area ( 1125 m). See text for site description detai ls. 

There are three seasons in northern Thailand: cool-dry (November-February), hot-dry 
(March- April), and rainy (May-October) . The average annual rainfall from two stations 
(1993-2000), Hod (c. 300m elevation) and Mae Sariang (211 m elevation), is approximately 
1,044 mm. The highest monthly rainfall is in August with about 185 mm. The mean 
maximum temperature at Mae Sariang (1993-2000) is 33 ' C and mean minimum 20' C. 

Continuous forest destruction has resulted in decreased biodiversity over much of 
Thailand. The vegetation has suffered, especially the two species of Pinus (SANTISUK, 
1997; MAXWELL ET AL., 1995) and orchids (ELLIOTT, 2001). Since forest cover in Thailand 
has been rapidly decreasing, plant and animal populations have been disrupted and with 
serious consequence for ecological functions, especially a reduction in animal-dispersed 
plant species (ELLIOTT, 2001). In addition, it is not known how many species have 
disappeared, how many species still remain, and in what abundance. Vegetation surveys 
can help enumerate the number of species, their distribution, abundance, and ecology, so 
that conservation measures can be affected. Most Thai forests are in need of proper 
restoration, which can be done if detailed vegetation information of both trees and ground 
flora is done first. This study involved surveying the vegetation and collecting the vascular 
ground flora to provide regional information for further botanical studies, and a computerized 
botanical database. 
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METHODS 

Fieldwork w部 donetwice a month from March 2001 to February 2002， for 2-3 days 
at a time， while identification w部 doneat CMU Herbarium. The vascular ground flora， 
including all herbs， vines， and woody species with flowers，仕uits，or sporangia up to about 
1.5 m tall， were collected. Some gr酪 sesand vines， which were slightly higher or longer， 
as well as aquatic plants， were collected. Other trees and climbers were listed with their 
abundances and habitats. 

RESULTS 

A total of 340 species (泊 107families) of vascular plants were recorded (Appendices) 
including 67佐'eespecies (39 families)， 5 woody climbers (5 families)， 6 aquatics (4 
families)， and 262 herbaceous (59 families). The most common tree family was 
Dipterocarpaceae with 5 species， while the largest herbaceous family was Compositae with 
30 species. 

Vegetation 

According to MAxwELL (2001)， the forest in the study area w錨 originallyevergreen 
forest with pine (EG/pine) and became degraded to deciduous diperoc紅p-oakforest (DO町，
since it is dominated by Dipterocarpus obtusifolius var. obtusifolius (Dipteroc創P配 eae)
and Quercus kerrii var. kerrii (Fagaceae). D. tuberculatus was mostly present as coppices， 
with very few mature trees in血e紅'ea.It was usually found on lower slopes th組曲e
dominant D. obtusifolius. Two species of Pinaceae， Pinus kesiya and P. merkusii， were 
found here. They紅enow usually found at higher elevations泊 no同1em百1ailEG/pine 
forests， thus could be classified as Dipterocarp-oak + p泊eforest (DOF) (MAXWELL， 1995， 
1997， 1998，2001).百1eground flora of this紅 'eaincluded many sp民 ies，restricted to other 
EG/Pine forests in血eregion， including Doi Suthep_Pui National P釘 kand Doi Chiang 
Dao Wildlife Sanctuary (both in Chiang Mai Province) (MAXWELL， 1998， 2001; 
SMm町AND，1966; CMU Bot制 calDa旬.base)，e.g. Delphinium siamensis (Ranunculaceae)， 
Smithia ciliata (Leguminosae， Papilionoideae)， Rubia siamensis (Rubiaceae)， and in 
p訂ticular，several species of Compositae: Anaphalis adnata， Crepis lignea， lnula nervosa， 
lnula wissmanniana forma wissmanniana， Laggera alata， Piloselloides hirsuta， and 
Saussurea peguensis.τ'he forest strucωre consisted of 2 main layers: the回 ecanopy 
(approximately 8-15 m high) and ground flora (up to 1.5 m high).百1esωdy釘 eawas 
separa旬d泊to吐rreemain habitats as follows: 

Open， fire-damaged， degraded area (DF).ー百ishabitat covered mo陀出佃 90%of 
the study釘 'ea.官1emost common trees were D伊terocarpusobtusifolius var. obtusifolius 
釦 dShorea obtusa (both Dipterocarpaceae); Quercus kerrii var. kerrii， Q. brandisiana， 
Castanopsis acuminatissima， and C. argyrophylla (all Fagaceae). Most Fagaceae were 
evergr，田nexcept由.emost common oak， Q. kerrii which is deciduous. Referr泊gto species 
abundances in the Appendix，出.eother common trees found included Gluta usitata 
(Anacardiaceae)， Tristaniopsis burmanica var. r句作scens(Myrtaceae)， Craibiodendron 
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stellatum and Vaccinium sprengelii (bo出 Ericaceae).Some仕eespecies were rare， such as 
Cassine glauca v低 cochinchinensis(Celas虻aceae)，Schoepfiafragrans (Olacaceae)， Xantolis 
cambodiana (Sapotaceae)， and both Pinus species. Ochna integerrima (Ochnaceae) grows 
as a treelet usually taller白組 2m， but all those found were less th血 1m tall， due to forest 
frres and animals gr位泊g.No woody climbers were found in血ishabitat and only a few 
common shrubs higher than 2 m， e.g. lndigofera caloneura， 1. colutea (both Leguminosae， 
Papilionoideae)， M elastoma malabathricum ssp. malabathricum (Melastomataceae)，佃d

Grewia abutilifolia (Tiliaceae). 
Since this forest is f出 -damaged，and deciduous， the canopy is open， light is not 

limiting， and trees are short (< 20 m tall). Consequently the ground flora was found to be 
well developed， especially Gramineae (grasses). There were 130 perennial deciduous herbs 
(50% of the total ground flora and 67% of deciduous herbs found in is the habitat). 
Common grasses included Arundinella setosa var. setosa， Capillipedium parviflorum， 
Themeda triandra， and Pseudopogonatherum contortum. Cyperaceae (sedges) were also 
widely dis凶butedwith Frimbistylis thomsonii， F. yunnanensis， Carex continua， and C. 
cruciata. AI血oughCyperaceae叩 dGramineae were most obvious， there was a high diversity 
of other ground flora. Abundant species， easily seen in the dry season， included the perennial 
evergreen palm， Phoenix loureiri var. loureiri (Palmae)， which was common， res凶ctedto 
fire-prone places，佃dis recognized as叩 indicatorof this forest type (STOTI， 1984). Foロy-
two species of annual herbs (64% of the total annual herb flora) were found and most were 
common泊 openplaces， e.g. Blumeopsis flava and Blumea fistulosa (bo血 Compositae)，
Rungia parviflora and Justicia procumbens (both Acan血aceae)，and lsodon lophanthoides 
var. lophantoides (Labiatae). 

Most of the monocots were deciduous and abundant or common in the hot-dry season. 
Some of these included Curcuma zedoaria， Kaempjセriarotunda， Globba reflexa， Zingiber 

sp. (all Zingiberaceae)， and Murdannia edulis (Commelinaceae). Common herbaceous dicots， 
flowering in the hot-dry season， were Scutellaria glandulosa (Labiatae)， Premna herbacea 
(Labiatae )，佃dPiloselloides hirsuta (Compositae). 

In the early rainy season， a tiny insectivorous herb， Drosera peltata (Droseraceae) was 
commonly seen， especially in very open釘'easwith eroded soils. It is an indicator of poor 
soils， especially nitrogen-deficient ones (SCHULZE ET AL.， 1997). The most common 
dicotyledon also found at higher elevations in other EG/pll叩 forestswas Pimpinella 
cambodgiana (Umbelliferae) (MAxWELL， 1998，2001). Deciduous herbs such as Pouzolzia 
pentandra (Urticaceae)， Abelmoschus moschatus ssp. tuberosus (Malvaceae) and Clitoria 
macrophylla (Leguminosae-Papilionoideae) are good indicators of bumt areas since they 
have large underground storage organs. Most of the Commelinaceae flower泊 therainy 
season; common species included Murdannia macrocarpa， M. divergens， M. simplex， 

Cyanotis cristata， and C. barbata. 
In the late rainy season to cool-dry season (October-January)， many species of 

Compositae flowered synchronously， e.g.lnula nervosa (Fig. 3)，1. indica，l. Cappaforma 
cappa， Anaphalis adnata， Laggera alata， Pluchea polygonata，佃 dVernonia squarrosa 
var. orientalis. Most Leguminosae-Papilionoideae species also flowered泊血es創neperiod， 
e.g. 10 species of the most common genus Crotalaria， Codariocaか'xmotorius， Desmodium 
oblongum， D. heterocarpon， and Flemingia sootepensis. A herbaceous vine known by 
villagers for it edible inflorescence， Dunbaria bella， was abundant here.lsodon lophanthoides 
var. lophantoides (Labiatae) also bloomed at this time and was very common over the 
whole area， especially in very open places. 
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Figure 2. /IIU/O lIervoso Wall. ex DC. (Composilae)， 

on巴 0"th巴 commoneSlspecies in this 

family. Photo: Wangworn Sankamethawee 

15 Novemb巴r2001. 
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Figure 3. Curcul1Io ごedoaria (Berg.) Rosc. 

(Zingib巴raceae)，CI巴cicluous，P巴rennial，

aromalic herb which is巴c1ibleancl very 

common c1uring lhe c1ry season， f10wers when 

leafless. PhOlO: Wangworn Sankamethaw巴巴

4 May 2001 

FigLII巴4.Gellliol7a limida Kerr. (G巴nll<l1l日ceae)，a Figure 5. AliIl1dillo graminif()/ia (D. Don) Hochl 
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Two saprophyticjparasitic leafless Orobanchaceae were less abundant， i.e. Aeginetia 
pedunculata was r訂eand mostly found in very open places near the top of the hill， in grass 
clumps， usually covered by matted leaves. Aeginetia indica was also found in this habitat， 
but was easily seen on bare ground， and more common near the stream (SS). The type 
material of lnula wissmanniana forma disciformia (Compositae) was collected from this 
area， but our voucher specimen was forma wissmanniana， which grows both in DF and SS. 

It may be that forma disciformia is not a distinct taxon. 

Open bog/marshy areas (OB).-This occurred in five small， seasonally moist gulli白

in shaded areas and three open， perennial marshes scattered over the study site， covering 
an area of c. 200 m2• There were fewer tree species in this habitat; Quercus brandisiana 
(Fagaceae)， Vaccinium sprengelii (Ericaceae)， Glochidion sphaerogynum (Euphorbiaceae)， 

and Shorea obtusa (Dipterocarpaceae)， were mostly scattered at the edges of the bogs. 
Along these moist gullies， Pinus kesiya was scarce. Most Cyperaceae (sedg回)were common， 
e.g. Fimbristylis miliacea， Cyperus pilosus， Fuierena ciliaris， and Scirpus mucronatus. 
Common evergreen species restricted to this habitat included Pogostemon pentagonus 
(Labiatae)， Rotala rotundifolia (Lythraceae)， lmpatiens chinensis (Balsaminaceae)， and 
Limnophila villifera ssp. gracilipes (Scrophulariaceae). Some deciduous species often 
occurred in seasonally drier soil， e.g. Viola betonaet(folia (Violaceae)， Pogostemon 
auricularius (Labiatae)， Osbeckia chinensis var. chinensis (Melastomataceae)， and 
Centranthera cochinchinensis ssp. cochinchinensis (Scrophulariaceae). The ecotone of this 
habitat and DF inciuded common species such as Aeschenomene americana a naturalized 
herb， Desmodium microphyllum (both Leguminosae， Papilionoideae)， Urena lobata ssp. 
lobata var. lobata (Malvaceae)， Melastoma malabathricum ssp. malabathricum 
(Melastomataceae)， and Justicia procumbens (Acanthaceae). Although Curcuma zedoaria 
(Zingiberaceae) (Fig. 3) grows best in arid soils， it was also found here， as well as Scutellaria 
glandulosa (Labiatae) and Murdannia edulis (Commelinaceae) which were abundant in 
DF. 

Within this habitat， the ground flora mostly flowered during the rainy season. Eight 
species had long flowering periods (> 5 months)， e.g. Hygrophila phomoides (Acanthaceae)， 
lmpatiens chinensis (Balsaminaceae)， Lobelia zeylanica (Campanulaceae)， and 
Crassocephalum crepidioides (Compositae)， and Ranunculus siamensis (Ranunculaceae). 
Three species flowered all ye紅 round，viz. Spilanthes iabadicensis (Compositae)， HypeωriたCαum?η 1 

jαponic正cunη7(Gu凶1此ttif，おer悶ae的)， and POか'gonumpersicaria (Polygonaceae). 
Annual species flowered for 1-3 months during the latter part of and after the rainy 

season， e.g. Eriocaulon gracile， E. orツ'zetorum(Eriocaulaceae)， Xyris capensis (Xyridaceae)， 

Burmannia coelestis (Burmanniaceae)， Drosera burmannii (Droseraceae)， Utricularia 
scandens， U. minutissima，加 dU. hirta (Lentibulariaceae). All these species were restricted 
to， but common in this habitat and preferred the non-flooded zones. 

Many pteridophytes were found along moist gullies， e.g. Equisetum debile 
(Equisetaceae)， Theか'pterisdentata， T.巧/loides，T. valida (all Thelypteridaceae)， and 
Onychium siliculosum (Parkeriaceae). Six aquatic plants were collected in the rainy season， 
e.g Alisma plantago如 dSagittaria sagittifolia ssp. leucopet，αla (both Alismataceae)， 

Monochoria vaginαlis (Pontederiaceae)， Blyxa aubertii， Ottelia alismoides (both 
Hydrocharitaceae)， and Hydrolea zeylanica (Hydrophyllaceae). Rotala rotundifolia 
(Lythraceae) was considered as ground flora here， since it was more common in the non-
flooded and drier zones. 
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Three invasive alien species were found here and are starting to encroach up hills， such 
as Mimosa diplotricha var. diplotricha (Leguminosae， Mimosoideae)， Eupatorium 
adenophorum， and Tithonia diversifolia (bo由 Compositae).

Shaded areas along the seasonal stream (SS).ー百leseform the northern boundary of 
the study area with bamboo thickets (Bambusa tulda) scattered along the stream b創tks.
The stream dried out from December to June. The vegetation along the stream banks was 
similar to that of BBρF and MXF types in批 otherforests， e.g. Doi Suthep-Pui， Doi 
Chiang Dao， Jae Sawn， and Doi Luang (MAXWELL， 1992， 1998，2001; MAXWELL ET. AL.， 
1997; CMU botanical database). It was dominated by Bambusa tulda (Gramineae， 
Bambusoideae). Many trees were evergreen， with the canopy dense and higher出anin DF 
and OB (estimated canopy cover 90%). Several trees were re柑 ictedto this habitat and 
sp釘 selydistributed， e.g. Pittosporum nepaulense (Pittosporaceae)， Protium serratum 
(Burseracece)， Aglaia lawii (Meliaceae)， Eriobotrya bengalensis forma bengalensis and 
Stranvaesia nussia (bo出 Rosaceae)，Syzygium albiflorum (Myrtaceae)， Nyssa javanica 
(Nyssaceae)， Diospyros winitii (Ebenaceae)， Olea salicifolia (Oleaceae)， Ficus semicordata 
V釘 .semicord，αta (Moraceae)， Lithocarpus elegans (Fagaceae)，組dSalix tetrasperma 
(Salicaceae). 

Another reason for the dense canopy was due to woody climbers， viz. Spatholobus 
parviflorus (Leguminosae， Papilionoideae)， Amalocalyx microlobus (Apocynaceae)， 
Celastrus paniculatus (Celastraceae)， Connarus semidecandrus (Connaraceae)，組dGnetum
montanum (Gnetaceae). 

The ground flora was quite similar to that of Other habitats. It consisted of widely 
dis住ibutedindividuals of Curcuma ecomata， Kaempferia rotunda，加 dZingiber sp. (all 
Zingiberaceae)， Scutellaria glandulosa (Labiatae)， Justicia procumbens (Acanthaceae)， and 
Ophiopogon longifolia (Liliaceae). Common annual species restricted to the streambed in 
恥企yseason at SS were Canscora diffusa (Gentianaceae)， Blumea mollis， and Cyathocline 
purpurea (bo血Compositae).Some common species along the steep banks were: Selaginella 
ostenfeldii， S. kurzii (Selaginellaceae)， Zingiber parishii， Globba sp. (both Z泊giberaceae)，
and Pilea trinervia (Urticaceae). Some common evergreen species were Hygrophila 
intermedia， Sericocaか'xparviflora， and Strobilanthes rex (all Acanthaceae). Deciduous 
herbs were often found away from the stream in bamboo thickets and sometimes in burnt 
places， e.g. Gomphostemma strobilinum var. acualis (Labiatae)， Peliosanthes teta ssp. 
humilis仏iliaceae)，Desmodium laxiflorum ssp. laxiflorum， D. pulchellum (Leguminosae， 
Papilionoideae)， and the saprophytic/parasitic， leafless Aeginetia indica (Orobanchaceae). 
Some common annuals found in moist shaded areas included Blumea napifolia (Compositae) 
組 dDrymaria diandra (Caryophyllaceae). Rare deciduous species included Paris poか'Phylla
(Liliaceae) and Begonia integrifolia (Begoniaceae). Ground pteridophy同 (ferns)appe釘 ed

here， as well as along the gullies with Thelypteris parasitica， T. dentata (Thelypteridaceae)， 
Pteris venusta， P. ensiformis (Pteridaceae)，組dDryopteris cochleata (Dryopteridaceae) 
being common examples. 

Habitat variation was found in some species. Observed individuals of Isodon 
lophanthoides (Labiatae) in DF and SS， had different sized leaf blades， flowers， as well as 
indumentum. The specimen from DF had entire bracts with the stamens included in the 
corolla lobes， while the specimen from SS had se汀ateor lobed bracts with the stamens 
distinctly exserted. Murdannia simplex (Commelinaceae) was also found in these two 
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habitats， but the specimen合omSS w出 muchlarger and flowered almost three months 
later. Pouzolzia pentandra (Urticaceae) w酪 commonin DF and OB， but had different: 
sizes of leaf blades， height， inflorescence features， and root systems. It grew densely in 
flooded places without swo11en storage roots， while the specimen企omDF had large 
swo11en storage roots and the leaves were more由加 fo町 times1釘'ger由加泊 OB.

DISCUSSION 

百lenumber of ground flora species at Mai Muang Nao is similar to血at泊 DOFin
Doi Suthep-Pui National Park (MAxwELL， 2001; CMU database 2002).百leground flora 
at Mai Muang Nao appe紅edto be approx加a飽lytwice as rich as the whole flora泊 similar
deciduous forest (DO町(132species) at Jae Sawn National Park (MAxwELL EI AL.， 1997)， 
which is located at a lower (30ι800 m) elevation. Compared to other forests in血enorth 
(MAxwELL， 1992， 1998，2001; MAxwELLEI AL.， 1995， 1997; OGAWAEI AL.， 1961; STOTI， 

1984)血.evegetation at Mai Muang Nao is a typically northem association， especially the 
ground flora. 

Many of the ground flora species have b田 omer;釘 'e(Appendix 1) due to disturbance， 
encroachment， commercial co11ecting， animal gr.但泊g，組despecially forest ftres.百lere
were two rice ftelds in the moist gullies at the boundaries of血earboretum and血efarmers 
have been expanding their farmlands and cutting trees for firewood， fences， house 
construction， 前.D町加g2001-2002， agricultural fields expanded up印刷11佃 dnow 
inc1uded about 1.9 ha or about 2.4% of the total紅ea.Although vi1lagers have made佃

agreement regarding land usage with the Department of Parks， Wildlife and Plant 
Conservation (DPWP)，血.eyhave not honored出isagr'閃 mentand DPWP h槌 notcontro11ed
血em.In July 2∞'2， another cle釘 edarea w酪 foundbetween the arboretum and the Pine 
Improvement Center for rice cultivation， which wi1l probably expand泊血e白加re.Some 
local people have been co11ecting rare pl叩 tsfor sale， inc1uding bo血terrestrialand epiphytic 
orchids. Apart from these basic problems， the use of insecticides on crops，加desp田 ially
plan曲19omamentals and orchards around the vi11ages， could po11ute s岡鉱nsand create 
health hazards to people downs佐'eam.

官官eefires occurred during白e的 se部 onσebru均一March)泊 2001and伽 ice泊

February 2002， mostly in the westem and southem p釘tsof the sωdy site佃 dbordered by 
Highw可 108.A11 frres were started by local people， especially for clearing land and the 
questionable beHef血atftre stimulates wild mushroom grow血 beforethe rainy season， 
especially for the edible and commercially valuable earthstar mushroom Astraeus 
hygrometricus (Pers) Morg. (Astraeaceae). As the workers at the arboretum usually do not 
work on weekends， frres started during this time釘'enot extinguished. Cattle are also a 
cause for concem since the villagers allow them to gr回 ;ethroughout the entire釘ea.百lese
animals住'ampleand eat vege旬lion鎚 we11踊 compactthe soil. 

From fteld observations at the local market and interviews with vi11agers about wild 
product 叫 ization，血isforest is a prime placeωfmd mushrooms， pine wood， pine res泊，
as well as bamboo shoots for consumption組 dculms for construction. Some common 
edible mushrooms are Russula spp.， Lactarius spp. (bo白 Russulaceae)，and Amanita spp. 
(Amanitaceae). Some edible vascular pl佃 .ts，inc1uding those sold as vegetables，紅e血e
inflorescences of Curcuma zedoaria (Zingiberaceae)， flowers of Dunbaria bella 
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(Leguminosae， Papilionoideae); leaves， stems， and inflorescences of Crassocephalum 
crepidioides and Spilanthes iabadicensis (bo出 Compositae)，and young stems of Selaginella 
ostenfeldii (Selaginellaceae). 

Some unidentified species， viz. Zingiber sp.， Globba sp. (both Zingiberaceae)，叩d
Laggera sp. (Compositae) have been sent other herbaria including MO (Missouri Botanical 
Garden)， L (R甘ksherbarium-Leiden)，A (Arnold Arboretum， Harvard University)， CAS 
(California Academy of Science)， and BKF (Royal Forest Department) where they may be 
eventually identified. 

RECOMMENDATIONS 

The Arboretum has done some basic scientific work by having some佐een創nes
displayed around cleared areas and a nature trail. A new station of Mae Toh National Park 
has been established in the study area， which ∞uld be more effective at promoting ecotourism 
and conservation education， if scientific knowledge of all local plants were complied with 
plant names， habitat information， ecology， specific plant uses， and other notes concerning 
biodiversity management. 

Although there 脱 出reeParks Department units in the area-Mae Toh National Park， 
the Pine Improvement Center， and Mai Muang Nao Arboretum-there is a lack of 
cooperation on conservation.百lesethree units could be organized for conservation purposes， 
and provide vegetation information from the arboretum and for forest restoration at the 
Pine Improvement Center. All this information should be available for education exhibitions， 
forestry釘幻ningprograms， and ecotourism. Some policies should be changed， especially 
since the Pine Improvement Center is now no longer working with pine plantations. This 
place would be appropriate for a reforestation nursery and for forest research. The original 
nursery facilities for pine improvement could be used for germination and growth of native 
pl釦 ts，especially rare species and native trees， and improving research to re-establish 
deforested places in the area. Furthermore， park workers should be trained in nursery 
techniques， seed collection， seed selection， forest restoration planting， and forest protectionf 
conservation. In addition， staff will also have to eradicate the加vasivespecies (Mimosa 
diplotricha， Eupatorium adenophorum， and Tithonia diversifolia)白athave been rapidly 
expanding and inhibiting the diversity of native flora. 
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Appendices. Abbreviations used. 

Abundance Month Habitat 

only few individuals Ja J佃 uary DF degraded， frre-damaged訂 eas

2 rare Fb Februぽy OB  marshes 

3 medium Mr March SS shaded areas， near s仕eams

4 common Ap April Life mode 

5 abundant My  May a annual 

Habit Jn June pe perennial evergreen 

h herb Jl July pd perennial deciduous 

s s胎ub Ag August aqu aquatic 

treelet Sp September amp amphibious 

V vme Oc October epl epilithic 

sc scandent Nv November gro ground 

par P紅 aSltIc Dc December nat naturalized， not native 

wee weed par P紅白itic

wee weed 



Appendix 1. Ground flora and its ecologica1 characteristics in the Mai Muang Arboretum 

Family Botanical name 
Voucher 

Abundance Life mode Habit Habitat Leafing Flowering Fruiting 
number 

Monocotyledoneae 
Amaryllidaceae Crinum wattii Baker 217 2 μIgro h DF Ap -Nv My -Jn Jn -oc 
Ar館館阜 Arisaema prazeri Hk. f. 191 3 凶Igro h DF Jn・oc Jn -n Ag -Ja 

Bunnanniaceae Burmannia coelestis D. Don 329 2 a/gro h OB Nv -Ja Nv -Ja Nv・Ja

Commelinaceae Murd国nniasimples (Vahl) B民n. 178，267 4 凶Igro h DF，SS Ap -oc My -Jn My -Sp 

Co，馴 elinad，蜘 aBunn. f. 292 3 pe，危m h SS Ja ・Dc Sp -oc Sp -Nv 

Commelina padulosa BI. 276 3 pe，忽m h SS My -Nv Ag -Sp Sp -Oc 

Cyanotis barbata D. Don 306 4 凶gro h DF Jy -Nv Sp-Oc Sp-Nv 
Cyanotis cristata (L.) D. Don 261 4 d伊 h DF，OB Ag-Nv Sp -oc Sp -Nv 

Floscopa scandens Lour. 331 3 pe/l伊 h SS Ja -Dc Nv -Dc Nv -Ja 

Murdania edulis (Stokes) Faden 137，184 4 pd/gro h DF My -Ag 附-Ap Ap -Jn 

Murdann印刷crocarpaD. Y. Hong 249 4 凶l伊 h DF Ag -Fb Ag -Nv Nv・Ja

Murdannia divergens (CI.) Bruck. 
2“ 3 p制伊 h DF JI・oc Ag -oc Sp -Oc 

Murdannia spectabilis (Kurz) Faden 176 4 凶Igro h DF My -Ag My -Jn Jn -JI 
Murdannia nudiflora (L.) Bren. 322 3 a/gro h DF，OB n -Nv Ag -Sp Sp -oc 

Cyperace鶴 Carex continua CI. 225 4 戸Igro h DF My -Fb J1-oc J1-Dc 

Carex cruciata W油1. 394 4 凶Igro h DF Ja ・Dc Dc -Fb Dc -My 

Cyperωcyperoides (L.) O.K. 177 3 pd/gro h DF My -Sp My -Jn My -Ag 

Cyperus flavidus Retz. 228 3 a/:伊 h OB Jn -Sp n -Sp n -Sp 

Cyperus pilosus Vahl 238 2 凶'gro h OB Jn -Ag n -Ag J1-Ag 

Cyperus triceps (Rottb.) Engl. 214 2 戸Igro h DF My -Ag Jn -n Jn -Ag 

Fimbristylis cinnamometorum (Vahl) Kun曲 226 3 凶Igro h DF Jn -Sp JI・Ag JI・Ag

Fimbristylis fusca (N関心 CI. 168 3 凶Igro h OB My -Ag My -Ag My-Ag 

Fimbristylis miliacea (L.) V:幼l 256 4 a/gro h OB Ag -Sp Ag -Sp Ag -Sp 

Fimbristylis straminea T山rill 282 4 a/gro h DF Ag -oc Sp -Oc Sp -Oc 

Fimbristylis thomsonii Bωck 156 4 pd/gro h DF Mr-Ag Mr -Jn Mr-Ag 

Fimbris.η'lis yunnanensis CI. 215 4 pd/gro h DF My -Ag Jn -Ag Jn -Ag 

Fuierena ciliaris (し)Roxb. 239 2 pe/gro， aqu h OB JI・Ag J1-Ag J1・Ag

Rhynchospora hirticeps (Kuk.) T. Koy. 227 3 pd/gro h DF Jn -Sp Jl・ Ag Jl・ Sp

Scirpus mucronatus L. 205 3 pe/gro， aqu h 08 leafless My -Ag My-Ag 

Scleria terrestris (L.) F:蹴. 181 3 凶Igro h DF Jn・Nv My -oc My -Oc 

Eriocaulaceae Eriocaulon gracile M釘t. 379 3 a/:伊 h OB Ag -Ja Sp -Ja Sp -Ja 

Eriocaulon 0.η'zeωrum Mart. 255 3 a/I伊， aqu h OB Ag -Dc Ag -oc Ag -Dc 
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Family Botanical name 
Voucber 

Abund鍋 ceLife mode Habit Habitat Leafmg F10wering Fruiting 
目umber

Gramineae A/loteropsis semialata Hi眺四• semialata 179 5 凶Igro h DF Ap -Sp My-1I My-1I 

Arthraxon hispidus (百lUnb.)M依inovar. hi伊idus 338 4 algro h DF Ag -Ja Sp -Ja Sp -Ja 
Arundinella seω'sa TI由1.var. setosa 336 5 pd/gro h DF 11 -Ja Oc -Nv Oc -Dc 
Capillipedium parvijlorum (R. Br.) Stapf 340 5 pd/gro h DF Ap -Ja Oc -Dc Oc -Dc 
H eteropogon conωrtus (L.) P. Beauv. ex Roem. & Schult. 320 5 pd/伊 h DF，OB 11-Nv Sp -Oc Oc -Ja 
Hyparrhenia rufa (Nees) Stapf 368 5 pd/gro h DF Ag -Ja Nv -Ja Nv -Ja 
Pseudopogonather，附 contortum(Brongn.) A. Carnus 367 5 pd/gro h DF Sp -Ja Nv -Dc Nv -Dc 
Saccicolepis indica (L.) A.印蹴 337 4 algro h DF，OB My -Dc Oc -Dc Oc -Dc 
Setaria parvijlora (po廿.)Kerg. 339 5 algro h DF Jn -Dc Oc -Dc Oc -Dc 
Sporolobus indicus (L.) R. Br. var. jlaccidus 
(Roem. & Scbult.) Veldk. 301 4 凶/伊 h DF My -Dc oc -Nv Oc・Ja
The.脚 datriandra Forssk. 360 4 凶Igro h DF My -Dc oc -Nv Oc -Dc 
Urochloa ruziziensis (Germ. & Evr.) Moπ. &Zul. 323 4 例Igro，oat h DF Ag -Dc oc -Nv Ag -Dc 

Liliaceae Asparagus filicinus H:醐.ex D. Don 174 3 凶Igro h DF Mr-Dc Ap -My ? 
Chlorophytum intermedium Craib 208 2 pd/gro h DF Mr-Oc Jn -11 Jo -oc 
Dianella ensifolia (L.) DC. 376 3 pd/gro h DF Oc -附 Dc -Ja Ja ・Mr
Disporum calcaratum Wall. ex D. Don 154， 241 3 凶Igro h DF Ap -Ja Ap -Jn 11-Nv 

Iphigenia indica (L.) Gray ex Kunth 250 2 pd/gro h DF Ag -Nv Ag Ag -Dc 
Ophi・'opogonlongifolius Decne. 172 3 pd/gro h DF My -Ja Ap -Jo Jo -Ja 
Paris poか'Phylla1. E. Sm. 175 2 pd/gro h ss My -Nv My -Jn Sp -Oc 
Peliosanthes teωAndr. ssp. humilis (Andr.) Jessop 204， 244 3 pd/gro h DF My -Fb My -Jn J1 -Nv 

Orchidac伺e Anthogonium gracile Wall. ex Lindl. 303 3 凶Igro h DF Sp -Nv Sp -Nv ヲ

Apost，ωia wal/ichii R. Br. 247 凶Igro h DF My -Fb Ag ? 

Ar，附 d叩 graminifolia(D. Don) Hωbr. 248 3 凶Igro h DF Jo -Dc Ag -Oc Sp -Dc 
Brachycorythis henryi (Scbltr.) Summ. 223 凶Igro h SS 11-Ag 11-Ag 9 

Cymbidium ensifolium (L.) Sw. 160 2 凶Igro h DF My -oc Ap -Jn ヲ

Eulophia macrobulbon (Par. & Rcbb.主)Hk. f. 142， 193 2 凶Igro h DF My -Sp Fb-肋 ? 

Eulophia伊ectabilis(Deimst.) Suresh 159 2 pd/gro h DF My -Oc Ap -Jn ? 
Geodor附 Irecurvum (Roxb.) AIston 164 2 pd/gro h DF，SS My -Sp My -Jn 守

Habenaria chlorina Par. & Rchb. f. 236 3 pd/gro h DF Ag -Sp Ag 守

Habenaria denlata (Sw.) Schltr. 286 2 pd/gro h DF，SS Ag -Oc Sp -Oc ワ

H abenaria malinta~ω(Blanco) Merr. 319 2 pd/gro h DF Sp -Oc Oc 9 

Liparis paradoxa (Lindl.) Rchb. f. 187 3 同Igro h DF My-1I Jn -11 守

」
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Family Botanical name 
Voucher 

Abundance Life mode Habit Habitat Lealing Flowering Fruiting 
number 

Pachystoma pubescens BI. 143 2 pd/gro h DF My -Ag Fb-Mr Mr -Ap 

Pecteilis susannae (L.) Raf. 317 pd/gro h DF Sp -Nv Oc 9 

Perisηlus constrictus (Lindl.) L阻dl 188 3 pd/gro h DF，SS My -Sp Jn -Jl 9 

Peris.η'lus lacert.俳rus(Lindl.) J. J. Sm. 272 pd/gro h DF Ag -Oc Ag -Sp ヲ

P eristylus prainii (Hk. f.) Krzl. 211 pd/gro h SS My -Oc Jn -Jl ヲ

P hiaus tankervilleae (Bar虫sex L'Her.) BI. 134 pd/gro h OB Mr -Sp Mr -Ap Ap -Nv 

Tainia angustifolia (Lindl.) Ben出.ex Hk. f. 284 2 pd/gro， epl h SS Jn -Nv Sp -Oc ヲ

Tainia viridifusca (肱.f.) Be目白.ex Hk. f. 412 pd/gro h SS Jn -Dc Ja -Fb ヲ

Ze肌 neaffinis (Lindl.) Ben出.ex 批 f 421 2 pd/gro h SS Oc・肋 Fb-Mr ワ

Palmae Phoenix loureiri Kunth v釘.loureri 133 4 pe/gro DF Ja -Dc Mr -Ap Ap -Jn 

Xyridaαae Xyris capensis Thunb. 277 3 凶Igro h OB Ag -Dc Ag -Nv Ag -Dc 

Zingiberaceae Costus speciosus (Koeh.) J. E. Sm. 246 2 凶Igro h SS My -Ja Ag -Sp Ag -Nv 

Curcuma ecomata Craib 167 3 戸Igro h DF，SS Jn -Oc Ap -Jn 9 

Curcu脚 parvifloraWall. 259 2 pd/gro h DF Jl -Oc JI・Oc ヲ

Cur，印刷 zedoaria(Berg.) Rosc. 194 5 pd/gro h DF My -Oc Mr-My 9 

Globba reflexa Craib 169 4 pd/gro h DF Ap -Sp Ap -My My -Ag 

Globba sp. 212 2 pd危ro h SS My -Oc Jn ・Jl Ag -Sp 

Hedychium gardnerianum Rosc. 290 3 pd/gro h SS Mr ・Dc Ag -Oc Ag -Dc 

Kaempferia rotunda L. 149， 240 4 pd/gro h DF My -Sp Ap -My ワ

Zingiber parishii Hk. f. 243 2 pd/gro h SS Jl -Oc Ag -Sp 9 

Zingiber sp. 262，357 4 pd/gro h DF，SS Jn -Dc Ag -Oc Oc -Dc 

Dicotyledoneae 
Acanthaceae Barleria cristata L. 294 4 pd/gro h DF My -Fb Sp -Nv Sp -Fb 

Hygrophila intermedia Imlay 397 3 pe/gro， epl h SS Ja -Dc Ja -Fb Fb -My 

Hygrophila phlomoides Nees 275，396 2 凶Igro，aqu h OB My -Fb Ag -Ja Ag -Oc 

J usticia procumbens L. 264 3 a/gro h DF，OB Jl -Dc Ag -Nv Sp -Ja 

Rungia parviflora (Retz.) Nees 283 4 a/gro h DF Ag -Nv Sp -Oc Sp -Nv 

Sericocalyx quadrifarius (Wall. ex Nees) Brem. 288 4 pd/gro h SS Jl・Fb Sp -Nv Nv -Fb 

Strobilanthes apricus (H飢 α)T. And. ex Benth. 
var. pedunculatus (Craib) Ben. 364 3 pd/gro h DF Jn -Fb Nv・Ja Nv -Fb 

Strobilanthes auriculata Nees 366 4 pd/gro h DF My -Ja Nv・Dc Dc -Fb 

Strobilanthes rex CI. 386 3 pe/gro， epl h SS Ja ・Dc Dc -Ja Dc -Ja 

Thunbergia similis Craib 233 3 pd/gro v DF Jn・Dc Jl -Ag Jl -Sp 



Family Bo佃皿icalname 
Voucher 

Ab園田danceLife mode Habit Habi飽t L鈍rmg Flowering Fruiting 
number 

Aristo1ochiaceae Aristolochia kerrii Craib 163 3 凶Igro v DF Ap -oc Ap -]n ? 

Asc1epiadaceae Ceropegia sootepensisαaib 195 2 pd/gro v DF Ap -Sp Ap -]0 ]J -Sp 
BaJs醐恒蹴鶴 lmpatiens crlU蜘 ckiiHk. f. 221 2 a/gro h DF ]J -Nv ]J・oc Ag-Nv 

lmpatiens chinensis L. 207 4 pe/gro， aqu h OB ]a -Dc 抽 -Dc 陥-Dc 
Begooiaceae Begonia integrifolia Dalz. 245 2 凶gro h SS ]J -Sp ]J -Ag 9 

Buddlejaceae Buddleja asiatica Lo町. 初6 3 pd/gro DF My-Fb Nv -Fb ]a ・附

Campanu1aceae μbelia zり加icaL. 274 2 a/伊 h OB，SS ]0・Dc ]J -Dc ]J -Dc 

Lobelia heyniana Rωm. & Schult. 325 3 a/伊 h DF，OB Ag -Dc oc -Dc oc -Dc 
Lobelia nicotiana，φliaRo曲exRoem. & Schult. 初0 pd/伊 h DF，SS ]0・抽 Ja -Fb Fb-Ap 

Caryophyllaceae Drymaria diandra B1. 391 4 a/gro h DF，SS oc -Ja Nv -Dc Nv -Fb 
Compositae Anaphalis adnata DC. 345 3 a/伊 h DF My-[比 Nv・Dc Nv -Fb 

Artemisia japonica百四b.v紅.japonica 139 4 pd/伊 h DF Jy -]a Oc-Dc No・Mr

Blumea fistulosa (Roxb.) K四 146 5 a/gro h DF Nv・Ap Dc-附 Mr-My 
Blumea mollis (D. Doo) Meπ. 416 3 百!/gro h SS Dc -Ap Ja -Fb Fb -Ap 
Blumea napifolia DC. 403 4 a/gro h SS oc・Mr Ja -Fb Fb・抽

Blumeopsis f1ava (DC.) G噂lep. 375 5 a/gr唖 h DF Sp -Fb Dc -Ja Dc・Mr
Conyza leucanthaρ. Doo) Lud. & Rav. 389 3 pd/gro h DF Sp -Fb Dc -Ja Dc働Fb

Conyza sumotrensis (Retz.) WaJk. 166 4 a/gr百 h DF 愉-Oc Ap・]0 Ap -Ag 
Cω脚 'SS吻lhureωCav. 349 3 a/:伊， e民 h DF Oc -Dc oc -Nv Oc -Ja 
Crassocephalum crepidioides (Ben血.)S. Moore 385 3 a/gro，醐 h OB ]J -Fb oc -Ja Nv・Mr

Crepis lignea (V組1.)Bab. 182 3 凶Igro h DF Jn -Sp Ap -]0 My -Jo 
Cyathoc/ine purpurea (H醐.ex D. Doo) O.K. 398 3 a/gro， ep1 h SS Nv-Ap Ja ・Fb 肋-Ap 

Elephantopus scaber 1.岬・ scabervar. scaber 3似 3 PeI酔 h DF Ja -Dc Sp -oc Sp -]a 

EI伊'atori叩 doic，伽 !genseH. Koy. 312 3 凶Igro h DF Jn -Nv Sp -oc Oc -Dc 
Gynura hmopengensis H. Koy. 399 2 pd/gro h SS Sp -抽 Ja -Fb Fb・抽

Gynura ps，側 iochina(L.) DC. 198 3 pd/gro h DF My-Ag ]n -]J ]J・ Ag
lnula岬 'fJfl(H細 .ex D. Don) DC. fo~脚 cappa 343 3 判l伊 h DF Ag -Fb Nv・Dc Dc-Fb 

lnula indica L. 374 3 凶gro h DF My-Fb Dc -]a Dc ・柚

lnula nervosa Wall. ex DC. 363 4 判l伊 h DF oc -Dc Nv -Dc Dc -]a 

lnula wiss，間 nnianaH副.・地1.fO~ wissmonniana 401 2 pd/gro h DF，SS ]J -Mr Ja -Fb Fb -Ap 
Loc仰caparishii Craib 422 2 pd/gro h SS Nv・抽 ]a -Fb Fb-Mr 

Loggera alata (D. Doo) Sch.-Bip. ex Oliv. 393 4 pd/gro h DF Nv・陥 Dc-Fb Ja -Ap 
Laggera sp. 405 4 がI伊 h DF ]J-陥 Dc-Fb Ja -Ap 
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Family Bota目iωIname 
Voucher 

Abundance Life mode Habit Habitat Leafing Flowering Fruiting 
number 

Piloselloides hirsuta (Forsk.) C. Jeff. 170 4 凶/伊 h DF Ap -oc My -Jn My -JI 
Pluchea polygonata (OC.) Gagnep. 144 3 凶Igro h DF Oc -Ap Dc-肋 Fb -Ap 
Sa附'sureapeguensis CI. 407 2 pd/gro h DF 11 -Fb Dc帽 Ja Ja -Fb 
Spilanthes iabadicensis A. H. M∞m 390 4 a/gro h OB，SS Ja -Dc Ja -Dc Ja -Dc 
Vernonia sq.凶 r附 a(D. Don) Less. var. orientalis Kit. 271 4 pd/伊 h DF Jn・Nv Ag -oc Sp -Nv 
Vernonia sutepensis KelT 356 2 凶/伊 h SS My-Fb Nv -Dc Nv -Ja 
Vernonia cinerea (L.) Less. v紅.cinerea 145 3 凶/伊 h DF Nv -Jn Ja -附 oc -Ap 

Convolvulac蹴 Argyreia kerrii C凶b 230 2 凶/伊 v DF 11・Dc 11-Ag 11-Dc 
Ipomoea siamensis Craib 242 2 凶j伊 v DF 11-Nv Ag -Sp Ag -Ja 

Droseraceae Drosera burmannii V:油l 392 3 持Igro h OB Nv -Fb Nv -Fb Nv -Fb 
Drosera peltata 1. E. Sm. ex Willd. 197 5 pd/gro h DF Jn -Ag Jo -11 11-Ag 

Euphorbiaceae Sauropus bicolor Craib 180 4 pd/I伊 h DF Mr-Oc Ap-Ag 11 -Oc 
Gentianaceae Canscora diffusa (VahI) G. Don 136 2 a/gro， epl h SS Dc-Mr Dc-Mr Dc-Mr 

Exacum tetragonum Roxb. 334 2 a/gro h SS oc -Nv Nv 9 

Gentiana timida KelT 173 3 凶'gro h DF Oc -Ja Mト Jn ? 

Swertia angustifolia Ham. ex D. Doo 3ω 3 a/gro h DF Ag -Dc Sp -Nv Oc -Fb 
Guttiferae Hypericum japonicum百lunb. 157 3 a/gro h OB Ja・Dc Ja・Dc Ja ・Dc
Labiatae Elscholtzia winitiana Craib 381 3 pd/gro h DF Oc -Ja Dc ・Ja Ja 

Gomphostemma wal/ichii prain 285 2 pd/gro h SS 11・Fb Sp -oc Sp -Dc 
Gomphostemma strobilinum Wall. ex Ben曲.var. 
ac嗣 lis(K四 ex酷.f.)険制 287 3 凶/伊 h SS Ag -Dc Sp -Nv Nv・Dc
Hyptis s山weolens(L.) Poit. 348 4 a/gro h DF Oc -Dc Oc -Nv Oc -Ja 
Isodan lophonthoides (Buch.-Ham. ex D. Don) 
H. Hara var. lophanthoides 377， 388 4 a/gro h DF Nv -Ja Dc Ja 
Leucas decemdentata (Willd.) 1. Sm. 257 4 凶 gro h DF My -Dc Ag -oc Ag -Dc 
Orthosiphon rubicundus (D. Don) Be目白. 148 4 凶/伊 h DF Ap -Oc Ap -Jn Ap -Ag 
Pogoste.脚 'nauricularius (L.) H蹴 k. 253 2 pd/gro，叩 h OB Jn -oc Ag -Sp Sp -Oc 
Pogoste.脚 ncruciatus (Ben血.)Kuntz 380 2 凶'gro h OB Nv -Ja Dc -Ja Ja 
Pogoste.脚 npentagonus (C. B. Clark ex 肱 f.)Kuntz 203 3 pe/gro， aqu h OB Jn -Dc Jn・Oc 11 -Oc 
Premna herbacea Roxb. 171 4 凶 g泊 h DF Mr-Oc 抽-My My-Ag 
Premna nana Coll. & Hemsl. 185 3 凶伊 h DF Ap -Ag My -Jn Jn -11 
50ルiariparia Kunth ω9 3 凶/伊， nat h DF Sp -胎 Dc -Ja Ja -愉

Scutellaria glandulosa 肱.f. 153 5 例/伊 h DF 肋-Oc 附-My Ap -11 
Teucri刷 quadrifariumBuch.-Ham. ex D. Don 332 3 判/伊 h DF，SS Jn -Dc Oc -Nv Nv -Dc 
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Family Botanical name 
Voucher 

Abundance Life mode Habit Habitat Leafing Flowering Fruiting 
number 

Leeaceae Leea indica (Bunn. f.) Meπ. 192 4 pe/，伊 h DF Ap -Ja Jn -JI Jn -Nv 

Leguminosae， 

Caesalpinioideae Chamaecrista leschenaultiana (DC.) Degener 295 2 a/gro h DF Ag-Nv Sp -Oc Sp -Nv 

Leguminosae， Aeschenomene americana L. 324 4 a/gro， nat h DF，OB Sp -Nv Sp -Nv Sp -Dc 

Papilionoideae Clitoria macrophylla Wall. ex Benth. 321 3 pd/gro v DF Jl-Nv Ag -Sp Ag -Nv 

Codariocalyx motarius (Houtt.) Ohashi 316 4 pd/gro h DF Ag -Dc Oc Oc -Ja 

Crotalaria neriifolia Wall. ex Be抽. 359 2 pd/gro h DF Oc -Dc Nv・Dc Nv -Dc 

Crotalaria acicularis Ham. ex Benth. 362 3 a/gro h DF Nv・Dc Nv -Dc Nv -Ja 

Crotalaria caかcinaSchrank 297 3 a/gro h DF Ag -Dc Sp -Nv Sp -Dc 

Crotalaria dubia Gr油.ex Benth. 383 2 a/gro h DF Nv・Dc Nv -Dc Nv -Dc 

Crotalaria ferruginea Grah. ex Benth 346 4 a/gro h DF Oc・Ja Nv -Dc Nv -Fb 

Crotalaria melanocarpa W剖1.ex Benth. 365 3 a/gro h DF Nv -Dc Nv -Dc Nv -Dc I 

Crotalaria monω叩 Heyneex Roth v紅 monωna 361 4 a/gro h DF Oc・Dc Nv -Dc Nv -Fb I 
Crotalaria sessil♂'ora L. 302 4 凶Igro h DF Ag -Dc Oc・Nv Oc -Dc 

Crotalaria alata D. Don 300 4 a/gro h DF Ag -Dc Sp -Nv Sp -Dc 

Crotalaria albida Heyne ex Ro出 371 3 a/gro h DF Nv -Dc Nv司 Dc Nv -Dc 

Desmodium laxiflorum DC. ssp. laxiflorum 289 2 pd/gro h SS JI -Ja Sp -Oc Sp -Ja 

Desmodium oblongum Wall. ex Benth 344 4 凶Igro v， h DF Sp -Dc Nv・Dc Nv -Ja 

Desmodium pulchellum (L.) Ben出. 355 2 pd/gro h DF，SS My-Dc Nv Nv -Dc 

Desmodium velutinum (Willd.) DC. ssp. 
velutinum v訂 .velutinum 315 2 pd/gro h DF Jn・Ja Sp -Oc Sp -Ja 

Desmodium heterocarpon仏)DC. ssp. heterocarpon 
V訂 .heterocarpon 314 4 凶Igro h DF Jl -Fb Oc -Nv Oc -Fb 

Desmodium kurzianum (O.K.) Oha. 372 2 pd忽刀 h DF JI -Dc Nv -Dc Nv -Dc 

Desmodium microphyllum (百!Unb.ex Murr.) DC. 140 4 pe/gro h DF，OB Bb -Oc Dc -Mr 肋-J1

Dunbaria bella Prain 141 5 pd/gro v DF Jn -Mr Oc -Fb Dc -Fb 

Eriosema chinense Vog. 155 4 pd/gro h DF Ap -Ja Ap -Ag My -Dc 

Flemingia sootepensis Craib 342 3 pd/gro h DF Sp -Fb Nv -Dc Nv -Fb 

lndig駒田'acaloneura Kurz 165，404 3 pd/gro DF Ap -Fb My -Jn Jn・Fb

lndigofera colutea (B田m.f.) Merr. 237 3 pd/gro s DF My-Dc JI-Ag Ag -Dc 

lndigofera spicaωFors唱k.v訂 .spicata 305 3 凶Igro h DF Ap -Ja Ag -Oc Sp -Dc 
lndigofera squalida prain 186，296 3 pd/gro h DF My-Nv Jn -JI Ag -Oc 

L叩 edezaparviflora K四 384 3 pd/gro DF Oc・Ja Dc Dc -Fb 



Family Bo細川cal皿ame
Voucber 

Abundance Life mode Habit Habi飽t Lω自由E F10wering Fruiting 
num恥r

Smithia ciliata Roy. 299 4 a/gro h DF Ag-Nv Sp -Oc Sp -Nv 
Lentib叫ariaceae Utricularia minutissi，刷 V油I 278 2 芭{gro h OB ID1CroSCOplC Ag司 Dc Ag -Dc 

Utricularia scandens B吋. 279 2 a/gro v OB lD1αOSCOplC Ag -Dc Ag -Dc 
Utricularia hirta K1ein ex L泊主 370 2 a/gro h OB mlcroscoplC Nv -Dc Nv -Dc 

Ly伽 ceae Rotala rotundifolia (Ham. ex Ro血1)~関:h. I35 4 pe/amp h OB Ja -Dc Fb -My Ap -Jl 

Malvaceae Abelmoschus moschatus Medic. ssp. tuberosus (Span.) Borss. 162 3 pd/gr司 h DF 肋-Oc Ap -Ag Ap -Oc 
Pavonia repanda (Roxb. ex J. E. Sm.) Spreng. 341 3 μVgro h DF Sp -Fb oc -Nv Oc-Fb 
Urena lobata L.凶:p.lobata v釘'.lobata 347 3 pd/gro h DF，OB Sp -Fb Nv・Dc Nv -Fb 

Melastomataceae Mel，ωtomo刷 labathricumL. ssp. malabathric脚 219 4 pe/gro s， 1 DF，OB Ja -Dc 抽・ oc Ap -Nv 
Osbeclaa chinensis L. v訂'.chinensis 152 3 pd/伊 h OB Ap -oc Ap -Jn Ap -Oc 
Sonerila erecωJack 326 4 a/gro h DF Sp -Dc oc -Nv Nv -Dc 

My路面印鎚B Ardisia crenaωSims var. crena加 189 4 pe/gro h DF，OB Ja -Dc Ap -Jn My -Dc 

Ochnaceae Ochna integerri，脚(旬町'.)Merr. 131 3 pd/gro DF Mr-Oc Fb・Mr Ap -Ag 

Orobanchaωae Aeginetia pedunculata Wall. 3ll 2 ・ 戸伊r h DF leafless Oc Oc -Dc 
Aeginetia indica Roxb. 265 3 凶Ipar h DF，SS leafless Ag -Oc Oc・Ja

Oxalidaceae Biophytum umbraculum Welw. 258 4 a/gro h DF，OB Ag-Nv Ag ・Sp Ag -Nv 
Polygalaceae Polygala persicariifolia DC. 333 2 a/gro h DF，SS Sp -Nv oc -Nv Nv・Dc

Polygala umbonata Craib 2ω 3 a/gro h DF，SS Ag -Oc Ag -Oc Ag -oc 
Polygala longifolia Poir. お2 3 a/gro h DF Ag -Dc Ag-Nv Ag -Dc 

Polygonaceae Polygonum chinensis L. 350 3 凶Igro h SS Jl・ Ja Oc -Dc oc -Ja 
Polygonum persicaria L. 206 3 a/gro h OB Ja -Dc Ja ・Dc Ja ・・ Dc 

Ranunculaceae Delphinium siamense (Craib) Munz 270，281 2 凶gro h DF Jn・Ja Ag -Dc Sp -Ja 
Ranunculus siamensis Tam. 147 3 戸/伊， aqu h OB，SS Ja -Dc 附-Sp Ap -Sp 

Rubiaceae Borreria brachystema (R. Br. ex Benth.) Valet. 310 4 a/gro h DF Sp -Nv Sp -oc Oc -Fb 
Borreria laevis (Lamk.) Griseb. 190 3 a/gro h DF，OB My-Ag Jn -Jl Jn ・Ag
H崎lotisuncinella肱.& Am. var. cψ加lophoraCraib 251 3 pd/gro h DF Jl-Nv Ag -Sp Ag -Nv 
Knoxia brachycarpa R. Br. ex Hk. f. 200 3 pd/伊 h DF My-Oc Jn -Ag Jl-oc 
Mussaendra parva Wall. ex D. Don 130 4 pe/gro sc DF Ja -Dc Ja -Ap Mr-Oc 
Ophiorhiza hi.伊idulaWall. ex G. Don v釘 .hispidula zω 3 a/，伊 h SS My-Sp Jn -Jl Jl -Sp 
Pavetta fruticosa Cぬib 196 3 凶/伊 h DF Mr-Nv Ap -My My -Sp 
Rubia siamensis Craib 213 3 凶Igr.泡 h DF My-Nv Jn -Jl Jl-oc 
Clausena excavaωBurrn. f. var. vi/losa Hk. f. 132 3 pd/gro h DF 附-Nv Fb -Ap Ap -Sp 
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Famuy Bota四icalname 
Voucber 

Abund細目 Life mode Habit Habitat Leafmg Flowering Fruiting 
number 

Scrophulariaceae A/ectra avensis (Ben血.)Me町. 330 3 a/gro h DF Oc-Dc Oc-Dc Oc -Dc 
Buchnera cruciata Buch.-Ham. ex D. Don 308 4 a/gro h DF Ag -Dc Sp -Dc Sp -Fb 
Centranthera cochinchinensis (Lour.) Merr. ssp. 
cochinchinensis 327 2 司I/gro h OB Sp -Nv Oc・Nv Oc -Dc 

Scrophulariaceae Limnophila villifera Miq. ssp. gracil，伊m
(Craib ex Hoss.) Kama. 328 3 a/:伊 h OB My-Dc Sp -Dc Nv -Dc 
Limnophila chinensis (Osb.) Merr. 291 2 a/gro h OB Ag-Nv Sp -oc Sp -Nv 
Lindernia pusilla仰山d.)Bold. 202 3 a/gro h OB My-Ag Jn -JJ Jn -Ag 
Pedicu/aris nigra V机iotex Bonati 373 3 pd/伊 h DF Sp -Fb Dc -Ja Dc -Fb 
Phtheiro.司permumparishii Hk. f. 358 3 a/gro h DF Nv・Dc Nv -Dc Nv -Dc 
Sopubia trijida Buch.-Ham. ex D. Don 335 4 a/:伊 h DF Sp -Dc Sp -Dc Sp -Fb 
Torenia violacea (Aza. ex BI佃 co)Pennell 263 2 a/gro h DF，OB Jn -oc Ag -Sp Ag -oc 
Torenia benthamiana Hance 307 3 a/gro h DF oc -Nv oc Oc -Nv 

Sterculiaceae Hericteres lanata仰羽田.& Binn.) K四 222 2 pe.忽m s DF，SS 愉ーDc Jn -JJ Ag -Nv 
Tiliaceae Gr，仰 'ialacei防um.& Craib 224 3 PeI伊 DF Mr・Dc Jn -JJ JJ -Dc 

Grewia abutilifolia Vent. ex Juss. 161 3 凶gro s DF Ap -Dc Ap -Ag Ap -oc 
Triumfetta pilosa Roth 280 3 凶g刃 h DF，OB JJ -Ja Sp -oc Sp -Ja 

Umbelliferae Heracleum barmanicum Kurz 318 3 pd伊 h DF Jn・Nv Sp -Oc Oc-Fb 
Pimpinella cam初dgianaH. Boiss. 199 5 pd/gro h DF My-Nv Jn -Oc JJ -Dc 

Urticac哩ae Pilea trinervia Wight 268 3 a/:伊 h SS JJ -Dc JJ -oc Ag -Nv 
Pouzolzia pentandra (Roxb.) Benn. 183 4 凶F h DF，OB Ap-Dc My -Ag JJ -Nv 

Verbenaceae Clerodendrum serratumι) Moon var. wa/lichiiα. 235 2 凶'gro s DF My -Dc JJ -Ag JJ -oc 
Violaωae Vio/a betonaetifolia 1. E. Sm. 138 2 凶Igro h OB Fb・ Nv Mr-Jn 抽 -JJ

Pteridophyta 
Dennstaedtill回 初 Hypolepis puncωωσ'hunb.) Mett. ex Kuhn 423 2 凶酔 h SS Ja -Dc Fb-愉
Dryopteridaceae Dryopteris cochleata (D. Don) C. Chr. 352 4 pd伊 h DF，SS My -Fb Nv 
Equisetaceae Equitesum debile Roxb. ex Vauch. 293 4 阿gro h OB，SS Ja -Dc Ja -Dc 
Lyco戸diac鎚e Lycopodium cernu胴1. 395 2 凶gro h DF Nv -Mr Dc・Ja
Oleandraceae Nephrolepis delicatula (Dcne.) Pichi-Ser. 351 3 凶Igro，epl h SS JJ・Fb Nv 
Parkeriac，伺E Adiantum philippense 1. 210 3 凶伊， epl h DF，SS My -Oc Mr-Ag 

On川iumsiliculos脚(Desv.)C. Chr. 411 2 凶gro h OB Jn・Dc 町

Pityrogramma ca/omelanos (1.) Link. 415 2 pd/gro， epl h SS Jn・附 防
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Family Botanical name 
Voucher 

Abundance Life mode Habit Habitat Leafing 
number 

Flowering Fruiting 

Polypodiaceae Arthromeris tatsienensis (French. & Bureau ex Christ) Ching 234 3 pd/gro h DF My -Ja 11 
Pteridaceae Pteris biaurita L 353 3 pe/gro h SS Jn -Mr No -Fb 

Pteris ensiformis Bunn. f. 414 3 pd/gro h SS My -Fb Fb 
Pteris venusωKunze 354 4 pd/gro h DF，SS Ja -Dc No・Fb

Se1aginellaceae Selaginella kurzii Baker 387 3 a/gro h SS J1 -Ja Nv -Dc 
Selaginella ostenfeldii Hieron. 313 3 pd/gro h SS Jn・Oc Ag -Nv 

The1ypteridaceae Thelypteris dentata (Forssk.) St. John 413 3 pe/gro h OB，SS Ja -Dc Fb 

Thelypteris nudata (Roxb.) Morton 420 2 pe/gro h OB Ja -Dc Fb 

Thelypteris parasitica (L.) Fosb. 218 5 pd/gro h OB，SS My-Fb Jn -Ag 
Thelypteris valiぬ (Christ)Tag. & K. Iwats 419 3 pe/gro h OB，SS Ja ・Dc Fb 
Thelypteris xyloides (Kunze) Ching 410 3 pe/gro h DF，SS Ja -Dc Fb 
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Appendix 2. List of trees， woody climbers and invasive plants found at Mai Muang Nao Arboretum. 

Family Scientilic name Habit Phenology Abu目dance Habitat 

Anacardiaceae Buchanania lanzan Sp陀ng. pd 3 DF 
Gluωusitata (Wall.) Hou pd 4 DF 

A伊cynaceae Amalocalyx microlobus Pierre ex Sp民 wc pd DF 
Bignonia印 ae Stereospermum neuramhum Kurz t pd 3 DF 
B田宮eraωae Canarium subulatum Guill. t pd 3 DF 

Protium serratum (Wall. ex Colebr.) Engl. t pd 3 SS 
Caprifoliaceae Viburnum sambicinum BI. var.ωmentosum Hall. f. t pe 3 SS 
Celas回.ceae Cassine glauca (Rottb.) Kun岡市• cochinchinensis Pien官 t pe 2 DF 

C elastrus paniculatus Willd. wc pd 2 DF，SS 
Combretaceae Terminalia chebula Retz. var. chebula pd 3 DF 
Compositae Eupatorium adenophorum Spreng. mvaslve a 4 OB 

釘'thoniadiversifolia (Hemsl.) A. Gray lsvaslve a 5 DF 
Conn副司.ceae Connar出 semidecandrusJack wc pe 2 SS 
DiUeniaceae Dillenia aurea Sm. var. aurea pd 3 DF 
Dip包roc訂pa悶 e Dipterocarpus obtusifolius Teijsm. ex Miq. var. obtusifolia pd 5 DF 

Dipterocarpus tuberculatus Roxb. var. tuberculatus pd 4 DF 
Shorea obt凶'aWall. ex BI. t pd 5 DF 
Shorea roxburghii G. Don t pd 2 DF 
Shorea siamensis Miq. var. siamensis pd 2 DF 

Ebenaceae Diospyros winitii Flet. t pe 3 SS 
Ericaceae Craibiodendron stellatum (pierre) W.W. Sm. t pd 4 DF 

Vaccinium sprengelii (D. Don) Sleum. t pd 4 DF 
Euph帥，iaceae Aporusa villosa仏，indl.)Baill. pd 3 DF 

Glochidion sphaerogynum (M.-A.) Kurz pe 3 OB，SS 
Phyllanthus emblica L. t pd 3 DF 

Fagaceae Castanopsis acuminatissima (BI.) A. DC. pe 4 DF 
Castanopsis argyrophylla King ex Hk. f. t pe 4 DF 
Castanopsis indica (Roxb.) A. DC. pe 3 SS 
Castanopsis tribuloides (Sm.) A. DC. pe 4 DF 
Lithocarpus elegans (BI.) Ha回 exSoep. t pe 2 SS 
μthocarpωIindl，の'anus(Wall.) A. Carnus t pd 4 DF 



Famuy Scientific name Habit Phenology Abundanω Habitat 

Lithocarpus sootepensis (Craib) A. Camus t pe SS 

Quercus brandisiana K四 t pd 4 DF，OB，SS 

Quercus kerrii Craib var. kerrii t pd 5 DF，OB，SS 

Quercus kingiana Cr泊b t pd 2 DF 

Gnetaceae Gnetum脚 ntanumMgf. wc pe 2 SS 

Gu似ferae，Hypericaceae Crato，巧1lumformosum (Jack) Dyer ssp. pruniflorum (Kurz) Gog. t pd 3 DF 

Ju封印dac伺 E Engelhordia spicata Lechen. ex BI. var. spicata pd 3 DF，SS 

Lauraceae Phoebe lanceolata (Wall. ex N聞 )N悶 pe 3 SS 

Leguminosae， Caesalpinioideae Bauhinia variegata L. pd 3 DF 

Leguminosae， Mimosoideae Albizia chinensis (Osb.) Me町. pd DF 

Albizia odoratissima (L. f.) Be帥 pd 2 SS 
Mimosa dip似richoC. Wigbt ex Sauv. var. diplotricha 日lVa8IVe a 5 DF，OB 

Legum担osae，Papilionoid側 S Dalbergia cultrata Grah. ex Benth. pd 3 DF 

Spatholobus parviflorus (Roxb.) O. K. wc pd 3 OB，SS 

Log副 aceae Strychnos nux-vomi・caL. t pd 3 DF 

Malpighiaceae Hiptage benghalensis (L.) Kurz ssp. candicans但k.f.) Siri. t pd 2 DF 

Meliaceae Aglaia lawii (Wi位。 Sald.& Rama. t pe SS 
Heynea trijuga Roxb. S泊施 t pd SS 

Morac関e Ficus semicordata B.-H. ex J. E. Sm. v訂 .semicordata t pe 3 SS 
Ficus superba (Miq.) Miq. var. superba pd 2 DF，OB 

Moraceae Ficus virens Ait. var. virens t pd DF，OB 

Myr蜘C伺 E 勾'zygi，附 albiflor削 (Du血.ex Kurz) Bahadur & R.C. Go町 t eg 3 SS 
Tristaniopsis burmanica (Griff.) Wils. & Wat. var. rufescens (H叩 ce)
Pam. & Lug. eg 4 DF 

Nyssace総 Nyssa javanica (BI.) W如 Ig. t eg SS 

Ochnaceae Ochna integerrima (Lo町.)Merr. t pd 4 DF 

Olacaceae Schoepfiaj抑制Wall. eg DF 

OIeaceae Olea salicifolia Wall. ex G. Don eg SS 

Pina偲ae Pinus kesiya Roy. ex Gord. t pe 2 DF，SS 

Pinus merkusii Jungb. & De Vriese pe DF 

Pi伽 sporaceae Pit，ω伊orumnepaulense (DC.) Rehd. & Wils. pg 2 OB，SS 

日百，teaceae Helicia nilagirica Bedd. pe DF 

附lamnace鵠 Ziziphus rugosa Lmk. var. rugosa pd 2 DF 

Rosaceae Eriobotrya bengalensis (Roxb.) Hk. f. forma bengalensis pe 2 SS 

Stranvaesia nussia (D. Don) Decne pe SS 
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Family Scientific name H自bit Phenology Abundance Habitat 

Rubiaceae Gardenia sootepensis Hutch. pd 3 DF 

Wendlandia tinctoria (Roxb.) DC. ssp. f10ribunda (Craib) Cowan ped 3 DF，SS 

Salicaceae Salix tetrasperma Roxb. pd SS 

Sapotaceae Xantolis burmanica (ColI. & Hemsl.) P. Royen pd DF 

Xantolis cambodiana (Pierre ex Dubard) P. Royen pd 3 DF 

Sterculiaceae Eriolaena candol/ei Wall. pd 2 DF 

Sterculia villosa Roxb. pd 2 DF 

Symplocaceae Symplocos racemosa Roxb. pd DF 

百leaceae Anneslea fragrans WaII. pd 3 DF 

Verbenaceae Vitex peduncularis WaII. ex Schauer pd 3 DF 
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