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VEGETATION AND VASCULAR FLORA ALONG THE 
YETAGUN-YADANA GAS PIPELINE， TANINTHAYI 

(TENASSERIM) DIVISION， MYANMAR 

J. F. Maxwell1 

ABSTRACf 

Two mostly para1lel overiand gぉ pipelineshave recent1y been constructed in peninsul釘

Myanmar from wells in血eAnd副nanSea to supply g総 forThai1and. The onshore pipelines 
extend mostly underground in a genera1ly easterly direction from the beach to白eTh剖border
at 1，025 m elevation for 67 km. Most of the lowland vegetation has been exploited， but from 
6∞mto血.esummit/border ridge， in白eeastem half of血earea，血evegetation is prist恒e.The 
M官ahぉ aseasona1 climate.τ'he vegetation includes beach， backshore， mangrove， marsh， rice 
fields， deciduous dipterω紅p-oak，primary everg問en，str官邸n，disturbed， and secondary grow白
facies. Pipeline construction has created numerous problems inc1uding soi1 erosion， human 
access， conservation， and reforestation. A botanicai database of 666 species is inc1uded. 
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INTRODUCTION 

The discovery of large創nountsof gas below the Andaman Sea has been exploited泊

two areas.百leYadana g部 品ld，operated by Total Fina， and the Yetagun area， owned by 
a jo泊tv如何reof 5 oil companies， have underwater pipes leading from their wells to 
Daminseik village in peninsul紅 My佃 mar(14・35'north latitude， 97・55'east longitude). 
These two pipelines， both 60 cm diameter and mostly underground， as well as an access 
road， extend mostly p紅 'allelfor 67 km east to theτ'hai border at Ban I-Tong in出ewestern 
p制 ofKanchanaburi Province，官lailand(98・22'e出tlongi伽de).After pass加ga gas metering 
station on白eMyanmar side of the border，血egas pipelines are united and cont泊uein 
百lailandto Ratchaburi Province where the g鎚 isburned in組 Elec凶cityGenerating 
Authority of 官lailand(EGAT) power plant to make elec凶city.

印lshoreconstruction of由epipelines began in 1997 and were completed by February 
2000---the Yadana one being laid flfSt. 1 visited血epipeline area on three occasions: 28 
February-2 March 1996; 7-11 March 1998; and 15-28 October 1998. 

百learea is located between Ye佃 dTavoy (Dawei)泊T鉱山由ayi(Tenasserim) Division， 
Dawei District， Yebyu Township in peninsular Myanmar， about 320 km SE of Yangon 
(Rangoon). The e槌 ternpart of血epipeline lies泊 KaleinaungReserved Forest. 
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Climate 

Premier Oil Company established an environmental mo凶 oringunit泊 1998to survey 

血epipeline route and ne釘byarea. Ra加fall組 dtemperature were me回町edat three sites: 
Ohnb泊kw泊 village，a small settlement at sea level， about 10 km inland from the Andaman 
Sea; Kanbauk， a smallωwn ne釘 sealevel 13 km e部 tof Daminseik and just below the 

upper 1泊litsof血eHeinze Estuary; and the border ridge above I-Tong Village at 1，025 m. 
τbis is也efrrst time that such data have been recorded恒也e紅'ea.Although the data are 
incomplete， a basic idea of the tempera伽reand especially r必nfallcan made (Figures 1-3). 

The climate is distinctly seasonal (monsoonal) with a命yand relatively cool period 

from October to March. Temperatures peak in March-April， while rainfall is highest from 
June to September. The total annual r剖nfallat the three sites is: 

Ohnbinkw泊 6322mm 

Kanbauk 5492 mm 
border ridge 5155 mm 

History of the Forests 

The earliest information available on血etopography， vege旬.tion，'andt加 berreso町'ces
of出eTavoy-Ye area was reported by T. H. Alp泊泊 1882(SMITH， 1926). Alp泊， aBritish 

forester， noted血atboth local (“Tavoyans") and Christian Karen people were already 
settled in血earea and exploiting the forest一白eTavoyans commercially cutting trees and 
白eKaren practicing sl帥 -and-burnagriculωre. Alpin's m吋orconcern wasωestablish a 

forest reserve (Kaleinaung)加出earea in組 effortto alleviate forest destruction by these 
people. It is quite obvious from Alpin's report白紙 conservationmeasures were only 

intended to ensure that British logging interests would not be challenged and that there 
would be abundant supplies of logs (i.e.民:venue)泊血，efuture. Lowland釘e部 wereoriginally 
covered with prim釘y，deciduous， seasonal， hardwood growth which naturally includes 
much bamboo.百ledominant species w踊 Xylia勾Ilocarpa(Roxb.) Taub. (Legum泊osae，
Mimosoideae)， with Lagerstroemia speciosa (L.) Pers. v低 speciosa(Ly血raceae)佃 d
Hopea odorata Roxb. (Dipteroc創paceae)noted鎚 commonassociates. Tectona grandis 
L工(teak，Verbenaceae) was noted to be absent 企'Om血，eaI芭a.Alp泊 providessome official 

statistics concerr山19timber extraction in the area， for example 3，371 logs of Xylia were 
removed in 1881-82， while 2，097 Lagerstroemia and 673 Hopea紅白swere counted泊

1882 and dest泊edfor cutting. By 1926 there was no natural lowland forest remaining 

below about 150 m elevation (SMITH， 1926). Smith also noted that forest destruction by 
locals and Karen was quite extensive and伽.tby 1926 most of the major waterways in白e
area， including the Zimba River and vast areas up to the border with Thailand， were 
already denuded. Smith found it “quite regrettable"白紙 muchof the inland foresls were 

so inaccessible for further exploitation， but does provide some information about the potential 
of白eremaining 832 km2 of undisturbed forest (SMIT百， 1926). 
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Figllre 2. Monthly rainfall clala at Ohnbinkwin villag巴，sea level， for 2000. 
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VEGETA TION TYPES 

Beach and Backshore Floras 

Daminseik village， located on the beach about 300 m north of where the gas pipelines 
emerge合omthe Andaman Sea， is populated with about 400 people. Their main occupation 
is fishing， although rice cultivation is also done by a few families. Most of the original 
woody vegetation has been removed from the area， thus the beach and backshore are very 
open. Only a few mostly coppicing or fire-damaged individuals of Casuarina equisetifolia 
J.R. & G. Forst. (Casuarinaceae) and Cocos nucifera L. (Palmae) trees紅 'eon the beach. 
The herbac巴ousground flora is well-developed with: Polycarpaea corymbosa (L.) Lmk. 
(Caryophyllaceae)， Borreria articularis (L.f.) F.N. Will. and Hedyotis pinifolia Wall. ex 
G. Don (both Rubiaceae)， Launaea sarmentosa (Willd.) Sch.-Bip. ex O.K. (Compositae)， 
Ipomoea pes-caprae (L.) Sweet var. pes-caprae (Convolvulaceae)， Bulbosηlis barbata 
(Rottb.) Cl. and Cyperus radicans Nees & Meyen ex Kunth (both Cyperaceae)， Spinifex 
littoralis (Burm.五)Me汀.， and Sporobolus harmandii Henr. (both Gramineae). 

The backshore is open， fire-d創naged，and greatly disturbed by grazing and hacking. 
Bidens pilosa L. vぽ .minor (Bl.) Sherff (Compositae)， Cymbopogon flexusous (Nees ex 
Steud.) 'Wats. (Gramineae)， and some of the herbs found on the beach紅 eincluded in the 
ground flora. Abrus precatorius L. ssp. precatorius (Leguminosae， Papilionoideae)， an 
annual vine， is also common. The woody vegetation is well-developed， but stunted. Some 
common trees are: Erythrina orient，αlis (L.) Meη. (Leguminosae， Papilionoideae)， Eugeniα 
grandis Wight佃 dEugenia grata Wight (Myrtaceae)， Diospyros戸rrea(Willd.) Bakh. v釘

戸rrea(Ebenaceae); Ficus benjamina L. var. benjamina， Ficus microcarpa L.王 var.
microcarpa， and Ficus rumphii Bl. (Moraceae). Scandent plants紅 efrequent with: Capparis 
micracantha DC. (Capparaceae)， Colubrina asiatica (L.) Brongn. and Ziziphus oenoplia 
(L.) Mill. var. oenoplia (bo出Rhamnaceae)，andDerris scandens (Roxb.) Bth. (Leguminosae， 
Papilionoideae). Evergreen treelets such as Memecylon edule Roxb. var. edule and var. 
ovatum (Sm.) Cl. (Melastomataceae)， and Pandanus odoratissimus L.f. (Pandanaceae)釘 e
also present. 

Marshes and Rice Fields 

These are mostly seasonally wet， lowland， aquatic habitats with predominantely annual 
herbs. The water r叩 gesfrom brackish to fresh and substrates vary from sand to mud. 
M叩 yplants found here can be considered rice field weeds and most of them flower during 
the latter part of the rainy season， September-November. Most of the habitats訂'ecompletely 
dry from about January to June. Some common examples釘'e:Nymphoides indica (L.) 
O.K. (Gentianaceae/Menyanthaceae)， Utricularis aurea Lour. and Utricularia exoleta R. 
Br. (Lentibulariaceae)， Xyris indica L. and Xyris pauciflora Wi1ld. (Xyridaceae)， Eriocaulon 
oη'zetorum Mart. (Eriocaulaceae)， Monochoria hastata (L.) Solms and Monochoria vaginalis 
(Burm工)Presl (Pontederiaceae); Cyperus haspan L.， Cyperus polyst，αchyos Rottb. var. 
polystachyos， Eleocharis philippinensis Svens.， Fimbristylis ferruginea (L.) Vahl， 
Fimbristylis nutans (Retz.) Vahl， Fuirena ciliaris (L.) Roxb.， Scirpus (Schoenoplectus) 
juncoides Roxb. var.juncoides (all Cyperaceae)， Ischaemum barbatum Re包， and Sacciolepis 
indica (L.) A. Chase (all Gramineae). An occasional population of Tenagocharis latifolia 
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(D. Don) Buch. (Butomaceae)佃 dPhilydrum languinosum Banks & So1. ex Gaertn. 
(Philydraceae) can also be found in this habitat. 

Deciduous Dipterocarp-Oak， Seasonal， Hardwood Forest (DOF) 

Continuing east from Kanbauk village， the vegetation changes from mostly agricultural 
facies to a degraded， fire-damaged， single-story formation which is called a deciduous 
dipterocarp-oak facies (MAXWELL， 1988). This kind of vegetation is also found in northem 
百 ailandand is dominated by Dipterocarpus obtusifolius Teijsm. ex Miq. var. obtusifolius 

(Dipterocarpaceae)叩 dQuercus kerrii Craib var. kerrii (Fagaceae， oak). As in most other 
places where白isforest occurs， the oak component is often sp紅白 orabsent due to selective 
logging.百leDOF along the pipeline route seems to lack Quercus kerrii v低 kerriiand in 

some places even Dipterocarpus obtusifolius var. obtusifolius is absent. DOF is白'e-cIim蹴，

secondary growth derived from evergreen hardwood forests which have been either cIear-
cut or severely d創naged(MAxWELL Ef AL.， 1997). Evidence for this can be seen to the east 
in hilly areas with intact， original， primary， evergreen， seasonal， hardwood forest (EF) 
where cIear-cutting and fire have left gaps which are now covered with DOF growth.百le
DOF加出earea experiences annual白官印dcontinuous cu凶ng，出us白ecanopy is maintained 

at usually less than 10 m， while the trees are often coppicing or otherwise damaged by 
h配 king.

Other common住eesin DOF incIude: Annesleafragrans Wal1. (官le配 e鵠)， Dalbergia 

cana Grah. ex Kurz. var. cana and Dalbergia cultrata Grah. ex Bth. (Leguminosae， 
Papilionoideae)， Tristaniopsis burmanica (Griff.) Wils. & Wat. v紅 .burmanica (Myrtaceae)， 
Holarrhena pubescens (B.-H.) Wall. ex G. Don (Apocynaceae)， and Symplocos racemosa 
Roxb. (Symplocaceae)， and Bridelia retusa (L.) A. Juss. Memecylon scutellatum (Lour.) 
Naud. (Melastomataceae)， a common evergreen treelet， is also found as well as 
Dendrocalamus nudus Pilg. (Gramineae， Bambusoideae)， a bamboo. Woody cIimbers are 
present and all deciduous， viz. Butea superba Roxb， Spatholobus parviflorus (Roxb.) O.K. 
(both Leguminosae， Papilionoideae)，叩dCombretum punctatum B1. spp. squamosum (Roxb. 
ex G. Don) Exell (Combretaceae). 

百leground flora泊由estudy area conforms to伽 tin DOF areas in Thailand (MAxWELL 

1988，1992; MAXWELLET AL. 1995， 1997). Annual herbs， which紅'emost developed during 
出elatterp紅tof the rainy season， September-November， are common and incIude: Salomonia 
cantoniensis Lour. var. cantoniensis (Polygalaceae)， Osbeckia chinensis L. var. chinensis， 
Sonerila erecta Jack (both Melastomataceae)， Mitrasacme pygmaea R. Br. (Loganiaceae)， 
and Selaginella minutifolia Spring (Selaginellaceae). Numerous Gramineae (grasses) such 

as Arthraxon castratus (Griff.) N紅 a.ex Bor， Dimeria kurzii 1王k.f.， and Pseudopogonatherum 
contortum (Brongn.) A. Camus釘'ealso present. 

Some deciduous counterparts are: Eriosema chinense Vog. (Leguminosae， 
Papilionoideae)， Sderia levis Retz. (Cyperaceae)， Andropogon chinensis (Nees) Merr.， 
Apluda mutica L.， Arundinella setosa T巾.var setosa， and Eulalia fimbriaω(Hack.) O.K. 
(all Gramineae). Argyreia mollis (B町 m.f.) Choisy (Convolvulaceae) is a deciduous perennial 
vine， Helicteres angustifolia L. (Sterculiaceae)， a deciduous shrub， and Euηcoma longifolia 
Jack (Simaroubaceae)， a deciduous treelet. Epiphytes釘'egenerally sparse with Viscum 
ovalifolium Wal1. ex DC. (Loranthaceael Viscaceae)， Coelogyne trinervis Lind1.， and 
Dendrobium formosum Roxb. ex Lind1. (bo血 Orchidaceae)酪 typicalexamples. 
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SMITH (1926) noted that DOF was very limited in extent and was found on lowland 
slopes and ridges. DOF has replaced the original deciduous hardwood + bamboo forest of 
the lowlands as well as lower parts of evergreen forest to the east which have been 

degraded since that time. 
Degradation of the DOF， especially along streams， has produced a mosaic of DOF 

facies ranging from extensive areas of Dendrocalamus nudus and the grasses noted above， 
to a mixture with EF species. The DOF， in various edaphic states， continues to the lower 
pa口sof and often merges with EF. 

Primary Evergreen， Seasonal， Hardwood Forest (EF) 

Wi血 overa century of forest destruction by various villagers and British exploiters， 
the original extent of EF in the紅白hasbeen greatly reduced. Various degrees of disturbance 

have eradicated all boundaries EF had with the original deciduous hardwood + bamboo 
forest of the lowlands. Some lowland streams retain vestiges of EF， while many upland 
紅 easstill remain cleared (by hill tribes) or have secondary growth. The EF on白eMyanm訂
side greatly resembles the original condition on the Thai side where EF has been completely 

destroyed (MAXWELL， 1995). The EF is the most botanically diverse kind of vegetation in 
the area and differs greatly in structure， species composition， resilience to damage， and 
conservation value to DOF. The EF in the study area can be included in the rapidly 
diminishing list of訂 eas泊 SEAsia which still have basically intact， high-canopy， seasonal 

facies. 
Wi出 canopyheights reaching 40-60 m，血eEF in the region approximates the maximum 

height attained by seasonal， evergreen forests in the region. While the majority of species 

and individuals are evergreen， there are several canopy species， albeit few individuals， of 
deciduous trees. The best time to see the actual abundance of deciduous trees is during the 
hot-dry season from March-May when the deciduous trees釘 eleafless or are producing 
new leaves. Some evergreen canopy species include: D伊terocarpuscostatus Gaertn. f.， 
D. turbinatus Gaertn. f.， and Hopea odorata Roxb. (all Dipterocarpceae)， Dysoxylum 
excelsum Bl. (Meliaceae)， Mangifera sp. and Swintonia schwenkii (T. & B.) T. & B. ex Hk. 
f. (both Anacardiaceae)， Duabanga grand伊ora(Roxb. ex DC.) Walp. (Sonneratiaceae)， 
and Balakata baccata (Roxb.) Ess. (Euphorbiaceae). Deciduous counte中制s，many of 

which訂 eboth leafless and flower during March-May紅 e:Pterocymbium laoticum Tard. 
and Scaphium scaphigerum (G. Don) Guib. & Pl. (both Sterculiaceae)， Parkia sumatrana 
Miq. (Leguminosae， Mimosoideae)，佃dTetrameles nudiflora R. Br. ex Benn. (Datiscaceae). 
Since the canopy trees訂 eso commercially valuable， exploitative logging interests have 
been active in the紅 eafor decades. This combined with the primitive agricultural practices 
and rampant forest destruction by hilltribe settlers has ruined large areas of the EF. What 
remains is pristine in m佃 yplaces， but patchy and much less extensive than it used to be. 

The understorey， about 5-40 m tall， is typically dense， evergreen， and botanically 
diverse. Some common佐'eesare: POか'althiasimiarum (Ham. ex Hk. f. &百1.)Bth. ex Hk. 
f.&百1.(Annonaceae)， Schima wallichii (DC.) Korth. (百1eaceae)，Aphanamixis polystachya 
(Wall.) R. Park.， Chisocheton grandiflorus (Kurz) Hiem and Chisocheton patens Bl. (all 
Meliaceae)， Xerospermum noronhianum Bl. (Sapindaceae)， Gluta tavoyana Wall. ex Hk. 
f. (Anacardiaceae)， Diospyros brandisiana Kurz (which is cauliflorus) and Diospyros 
dasyphylla Kurz (Ebenaceae)， Horsfieldia amygdalina (Wall.) Warb. var amygdalina and 
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Knema conferta (King) Warb. (both Myristicaceae); Cinnamomun iners Re泊w.ex Bl.， 

Dehaasia cuneata Bl.， and Phoebe cathia (D. Don) Kosterm. (all Lauraceae); Antidesma 
montanum Bl. var. montarum and Baccaurea ramiflora Lour. (which is both ramiflorus 
and cauliflorus) (both Euphorbiaceae); Castanopsis diversifolia King ex Hk. f. and 
Lithocarpus lappaceus (Roxb.) Rehd. (both Fagaceae). 

百leshrub and treelet layer (less than 5 m high) layer is typically evergre団 組d
includes: Glycosmis ovoidea Pierre (Rubiaceae)， Gomphandra quadrifida (Bl.) Sleum. v釘.

qωdrifida (Icacinaceae)， Microtropis biva/vis (Jack) Wall. ex Laws. and Microtropis discolor 

(Wall.) Wall. ex Am. (Celas回 ceae)，Leea indica (Burm.主)Me町.(Leeac四，e);Ixora brunonis 
Wall. ex G. Don， Ixora coccinea L.， Ixora diversifo/ia Wall. ex Kurz， Lasianthus 
longipedunculatus Parker， Pavetta indica L.， Psychotria adenophylla Wall.， and Psychotria 
montana Bl. (all Rubiaceae); Calamus erectus Roxb.， Licuala paludosa Griff.， Salacca 
wallichiana M制.(all Palmae)，加dGnetum gnemon L. var. tenerum Mgf. (Gnetaceae). 

Woody climbers are a conspicuous component in EF and include both evergrl閃 nand 
deciduous species. Some evergreen examples are: Uvaria aff. leptopoda (King) R.E. Fr. 
(Annonaceae)， Ancistroc/adus tectorius (Lour.) Merr. (Ancistrocladaceae)， Byttneria aspera 
Colebr. (Sterculiaceae)， Grewia acuminata Juss. (Tiliaceae)， Gouania leptostachya DC. 
(Rhamnaceae)， Tetrastigma lanceolarium (Roxb.) Pl.， along streams (Vitaceae); Acacia 

meeboldii Craib (Leguminosae， Mimosoideae)， Bauhinia jきrrugineaRoxb. and Bauhinia 
rosea Kurz (Leguminosae， Caesalpinioideae)， Coptosapeltaflavescens Korth. and Uncaria 
macrophylla Wall. (both Rubiaceae)， Chilocarpus denudatus Bl. (Apocynaceae)， 

Sphenodesme involucrata (Presl) Rob. var. involucrata (Verbenaceae); Ficus aurantiacea 
Griff. var. aurantiacea， with the main stem creeping up tree trunks (Moraceae)， and 
Poikilospermum suaveolens (Bl.) Merr. (Urticaceae). Entada rheedii Spreng. ssp. rheedii 
(Le伊m泊osae，Mimosoideae)， Congeaωmenωsa Roxb. var. tomentosa and Premna /atφlia 

Roxb. var. mucronata (Roxb.) Cl. (both Verbenaceae) are deciduous. 
Several species of Calamus， e.g. C. latifolius Roxb. (Palmae) and other rattans釘 e

common and often extend high in the understorey. These are evergreen， herbaceous， thomy 
climbers which釘'eexploited for handicraft material and cane for fumiture. 

Vines， most of which釘'efound in open places， are common with: Cayratia japonica 
(官mnb.)Gagnep. and Cissus hastata Miq. (both Vitaceae)， Trichosanthes ovigera Bl. 
(Cucurbitaceae)， and Merremia mammosa (Lour.) Hall. f. (Convolvulaceae)， as common 
examples. 

The ground flora is typically dense， especially in shaded areas， and also includes a 
profusion of seedlings and saplings of woody species. Some angiosperm examples are: 

Geophila repens (L.) I.M. John.， a creeper，叩dOphiorrhiza hispidu/a Wall. ex G. Don var. 
longipedunculata Craib (both Rubiaceae); Justicia caloneura Kurz， Peristrophe acuminata 
Nees， Staurogyne incana (Bl.) O.K. (all Acanthaceae)， Siamosia thailandica K. L釘.&
T.M. Ped. (Amaranthaceae)， Amichotolype (Forrestia) mollissima (Bl.) Hassk. forma 
marginata (Bl.) Back.， Pollia hasskarlii R. Rao， and in wet places Pollia thyrsiflora (Bl.) 
Steud. (all Commelinaceae)， Alocasia longiloba Miq. and Aglaonema simplex (Bl.) Bl. 
(both Araceae)， Tacca chantrieri Andre (Taccaceae)， and Hypoかtrumnemorum (V油1)
Spreng. v訂 .nemorum (Cyperaceae). 

Pteridophytes are well represented in EF with most species being found in shaded 
places on the ground. Common examples are: Asplenium apogamus Mur. & Hat. 
(Aspleniaceae); Bolbitis heteroclita (Presl) Ching ex C. Chr.， a creeper， Bolbitis hookeriana 
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K. Iw. (Lomariopsidaceae); Heterogonium gurupahense (C. Chr.) Holtt. and Tectaria 
herpetocaulos Holtt. (both Dryopteridaceae)， Microlepia herbacea Ching & C. Chr. ex 
Tard. & C. Chr. (Dennstaedtiaceae) and Pteris biaurita L. (Pteridaceae) are found in more 

open， disturbed places. 
Shaded stream zones include several geophytic pteridophytes which are not found 

outside of出ishabitat. Common examples include: Angiopteris evecta (Forst.) Hoffm. 

(Marattiaceae)， Cyathea podophyUα(Hk.) Copel. (Cyatheaceae)， PteridlヲISaustralis Ching 
(Dryopteridaceae)， and Dipl，αzium simplicivenium Holtt. (Athyriaceae). Crepidomanes 
birmanicum (Bedd.) K. Iw. (Hymenophyllaceae) is epiphytic while Thelypteris ciliata 

(Wall. ex Bth.) Ching (Thelypteridaceae) is an epilithic rheophyte. 
Several species of bamboo (Gramineae， Bambusoideae) are found in some EF areas， 

especially places that have experienced some logging.百leseinclude: Bambusa pallida 
Mu町 0，Cephalostachyum pergracile Mu町 0，Dendrocalamus longispathus Kurz， and 

Gigantochloa apus (Schult.) Kurz. 

Stream Flora 

Several major 柑 eamsand rivers flow through the area， such as the Mat Taw， Kawtama， 
Dawei Mayan， Zimba， and Dthi (Ei出i).百lese訂.ea vital component in the stability and 

perpetuation of the EF. Although出eyare permanent， continuously flowing waterways， 

their water levels fluctuate greatly between the rainy and dry seasons. 1 was fortunate to 
be able to visit these places during the dry season (March) since this is the peak flowering 

time for the species there. Stream zones are typically open， rocky， seasonally flooded or 
inundated， sparsely vegetated areas with amphibious (dry season) or seasonally rheophytic 
(rainy season) species. Many of them are deciduous during the rainy season when they釘 e

submerged and訂 ealso bent downstream by current flow. Crateva magna (Lour.) DC. 
(Capparaceae)， Barringtonia acutangula (L.) Gaertn. (Lecythidaceae)， and Salix tetrasperma 
Roxb. (Salicaceae)， all trees，訂eusually found in sandy bank areas， while most of the other 
shrubs and treelets grow in lower levels. Typical representatives訂 e:Grewia sinuata Wall. 
(Tiliaceae)， Eugenia myrtifolia Roxb. (Myrtaceae)， Morindopsis capillaris Kurz (Rubiaceae)， 
Rotula aquatica Lour. (Boraginaceae)， Homonoia riparia Lour. and Phyllanthus reticulatus 
Poir.， which is often scandent， (both Euphorbiaceae)， Ficus abelii Miq.， which is epilithic， 

叩 dFicus heterophylla L.f. v訂 .heterophylla (Moraceae). 
Some amphibious herbs are Cryptocoryne retrospiralis (Roxb.) Kunth (Araceae)， 

Cyperus procerus Rottb. var. procerus (Cyperaceae)， and the edible fern D伊lazium
esculentum (Retz.) Sw. (Athyriaceae). Crinum stenopetalum Baker (Amaryllidaceae) is佃

aquatic herb found in shallow streams， while Blyxa echinosperma (Cl.) Hk. f. 
(Hydrocharitaceae)， grows in less turbulent places. 

Sin Yat Koe Falls， east of Kanbauk， is another botanically interesting area. The stream， 
which originates on a granite mountain rising to 1，025 m， flows on bedrock for most of 
its course， except at the base where the bottom is alluvial. 1 found several species in the 
lower falls zone which 1 have not seen elsewhere in the study area.τbese include: Utricularia 
involvens Ridl. (Lentibulariaceae)， an aquatic or amphibious annual herb with a tw加泊g
inflorescence; Mur，ぬnniagigantea (Val叫)Bruck. (Commelinaceae)，組dSpathoglottis affinis 
de Vr. (Orchidaceae)， both deciduous ground herbs; Begonia nivea Parish ex Kurz 
(Begoniaceae)， a small， deciduous， perennial， epilithic herb; Clerodendrum nutans Wall. 
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(Verbenaceae)， a deciduous shrub; and Wikstroemia ridleyi G創nb.(百lymelaeaceae)，an 
evergreen treelet. 

τ'he entIre mountain has vast conservation value since the vegetation of the summit 
area， which is still partly intact， is出eonly peak in由eregion白紙 h部 anyoriginal 
vegetation remain泊g.A survey of the rema泊ingvegetation of the summit紅'eaof血is
mountain will enable competent biologists to plan an effective reforestation program as 
well as providing a local source of seeds and seedlings for restoration of deforested ridges 
of similar elevation to the west. The hydrological value of the mountain， as well部出e
recreational value of the falls， are also important conservation issues. 

Disturbed Areas and Secondary Growth (DA， SG) 

Areas disturbed by cutting， frre， and grazing redevelop in a successional manner，白紙

is the original primary flora does not immediately reappear. Places血atare suddenly 
opened to exposure and erosion， such as by logg加g，develop transitional stages of secondary 
growth which slowly develop into prim訂yfacies. Secondary growth species are f;出t-
growing， sun-loving plants which differ from the orig泊alfacies. Some distinctive secondary 
grow出herbs，most of which differ 合omroadside and agricultural w田:ds，釘e:Abelomoschus 
moschatus Medic. ssp. moschatus var. moschatus (Malvaceae)， Osbeckia chinensis L. v低

chinensis (Melastomat配 eae)，Toreniaflava Ham. ex B白.(Scrophulariaceae)， all of which 
釘 eannuals. Deciduous perennial herbs include: Desmodium heterocarpon (L.) DC. ssp. 
heterocarpon var. strigosum M田.and Desmodium triangulare (Retz.) Me町.ssp. triangulare 
forma triangulare (Leguminosae， Papilionoideae)， and Costus speciosus (Koen.) J.E. Sm. 
(Zingiberaceae ). 

L紅ge，vigorous， frre-tolerant， perennial Gramineae (grasses) which rapidly泊vadeand 
cover disturbed places， especially in hill tribe紅白糸釘e:Imperata cylindrica (L.) P. Beauv. 
var major (Nees) C.E. Hubb. ex Hubb. & Vaugh.， Pennisetum pedicellatum Trin.， Phragmites 
vallatoria (Pluk. ex L.) Veldk.， Saccharum arundinaceum Retz. (especially along s佐eams)， 
佃 dThysanolaena latifolia (Roxb. ex Hom.) Hon血.

Desmodium pulchellum (L.) B出.(Leguminosae， Papilionoideae) is a deciduous treelet， 
while Uvaria cordata (Dun.) Alst. (Annonaceae) and Bridelia stipularis (L.) Bl. 
(Euphorbiaceae) are deciduous woody climbers. Connarus semidecandrus Jack 
(Connarac閣 e)is an evergreen woody climber commonly found加 open，disturbed紅'eas.
Annual vines include: Bonamia semidigyna (Roxb.) Hall. f. v釘 .semidigyma and Merremia 
tridentata (L.) Hall. f. ssp. hastata (Desr.) Oost. (bo出Convolvulaceae)，and SmUax ovalifolia 
Roxb. (Smilacaceae). Some deciduous vines釘 e:Dioscorea bulb俳raL. and Dioscorea 
pentaphylla L. (Dioscoreaceae) 

Secondary growth tree species are numerous， the most common being: Hibiscus 
grewiifolius Hassk. and Hibiscus macrophyllus Roxb. ex Hom. (Malvac明 .e)，Pterospermum 
semisagittatum B.-H. ex Roxb. (Sterculiaceae)， Lagerstroemia floribunda Jack var.floribunda 
and Lagerstroemia speciosa (L.) Pers. var. speciosa (Lythraceae)， Anthocephalus chinensis 
ιmk.) A. Rich. ex. Walp. and Mitragyna rotundifolia (Roxb.) O.K. (both Rubiaceae)， 
Maesa ramenωcea (Roxb.) A. DC. (Myrsinaceae)， Alstonia scholaris (L.) R. Br. var. 
scholaris (Apocynaceae); Croton robustus Kurz， Macaranga denticulata (Bl.) M.-A.， 
Macaranga gigantea (Rchb. f. & Zoll.) M.-A. (心1Euphorbiaceae)， and Streblus asper 
Lour. var. asper (Moraceae). Securinega virosa (Roxb. ex Willd.) Baill. (Euphorbiaceae) 
is a common evergreen shrub or treelet which is found in SG. 
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Myanmar-Thai Border Ridge 

百1Isnarrow， north-south-aligned ridge ranges仕om900 to 1025 m elevation on granite 
and shale bedrocks. The original EF was destroyed by Karen people who have since left 
the area. More recent forest plundering has been done by Thais， including those from the 
border vi1lage of I-Tong， who have deforested most of the area on the Thai side. Pristine 
EF is extensive on出eMyanmar side from below 800 m. Only a few degraded， frre-
damaged patches of EF remnants can be found on the ridge. Exposure， fire， and erosion 
have prevented even SG regeneration. Most of the area is open and has numerous weeds. 
Some of the more common， mostly weedy herbs紅 e:Salomonia cantoniensis Lour. v訂.

cantoniensis (Polygalaceae)， Sida rhombifolia L. ssp. rhombifolia (Malvaceae)， Exacum 
pteranthum Wall. ex Griseb. (Gentianaceae); Ageratum conyzoides L.， Blumea balsamifera 
(L.) DC.， Eupatorium odoratum L.， and Synedrella nodiflora (L.) Gaertn. (all Compositae); 
Polygonum chinense L. (Polygonaceae)， Hedychium gardnerianum Rosc. (Zingiberceae)， 
Dioscorea glabra Roxb. (Dioscoreaceae)， Fimbristylis adenolepis Kern (Cyperaceae); 
Arthraxon lanceolatus (Roxb.) Hochst. var. lanceolatus， Eulalia pallens (Hack.) O.K.， 
lmperata cylindrica (L.) P. Beauv. var. major (Nees) C.E. Hubb. ex Hubb. & Vaugh.， 
Pseudoechinolaena po加tachya(H.B.K.) Stapf， Thysanolaena latifolia (Roxb. ex Horn.) 
Honda (all Gr節目neae)，and Pteridium aquilinium (L.) Kuhn. ssp. aquilinum var. wightianum 
(Ag.) Try. (Dennstaedtiaceae). Melastoma malabathricum L. ssp. malabathricum 
(Melastomataceae) and Clerodendrum glandulosum Colebr. ex Lindl. (Verbenaceae) are 
evergreen treelets， while Dalbergia stipulacea Roxb. (Leguminosae， Papilionoideae) is a 
deciduous woody climber. Some of the more common trees are: Xanthophyllum flavescens 
Roxb. (Polygalaceae)， Eurya acuminata DC. var. acuminata (Theaceae)， Eugenia albiflora 
Duth. ex Kurz (Myrtaceae)， Wendlandia paniculata (Roxb.) DC. (Rubiaceae)， Vaccinium 
sprengelii (D. Don) Sleum. (Ericaceae)， Helicia nilagirica Bedd. (Proteaceae)， Cinnamomum 

iners Re泊w.ex Bl. (Lauraceae)， Glochidion sphaerogynum (M.-A.) (Euphorbiaceae)， Ficus 
点stulosaReinw. ex Bl. vぽ .fistulosa (Moraceae)， and Castanopsis argyrophylla King ex 
Hk. f. (Fagaceae). Reforestation of the紅白 isvital for reestablishment of biodiversity and 
erosion control. 

REVEGETATION AND CONSERVATION 

Control of erosion is of imminent concern to the integrity and stability of the road and 
both pipeline routes as well as minimizing damage to出eforest ecosystem. Total Fina 
hydroseeded* introduced grass seeds along parts of their pipeline in February-March 1998 
and by October 1998 many of these sprayed訂'easwere covered with shallow司 rooted
grasses.τ'heir tree planting program has been disastrous due to lack of proper care of the 
seedlings (no sludge or mulching， trees pl組 tedin their bags， etc.) No vegetation has 
developed on many road cuts or roadside verges (Fig. 4). Erosion was minimal in 1998 due 
to low rainfall， but in 1997， before the road or Total Fina's pipeline was completed， rainfall 
was above average and slumping occurred on many deforested hills. Such slumping is 

*a process in which a mixture of seed + water + nutrient are sprayed on an area 
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inevitable along many parts of the road and both pipelines due to poorly designed construction 
paths (Fig. 5). Another potential disaster exists at the metering station (800 m) which is 
not only poorly situated， since it is next to a stream， but is also below a deforested slope 
extending 100 m in elevation.τbis is not only the steepest area of the pipeline and road 
routes， but also one of the most vulnerable places for landslides. There are already signs 
of severe erosion on the south side. 

A competent and complete revegetation program must be devised and implemented 
immediately so that erosion， st紅白gwith the first rains in May 2002， can be subdued. A 

large labor force will be required， as well as an adequate budget and professional supervision. 
There are two important aspects of the revegetation plan: collection and dispersal of local 
grasses， and development of a nursery for production of bamboos and various hardwood 
specles. 

Soil Stabilizing Grasses 

Total Fina's hydroseeding program is impressive， but incomplete. Introduction of alien 
plants into any ecosystem often has unexpected and even disastrous effects on出e
environment. Introduced plants often become rampant weeds or provide refuges for harmful 
pathogens. Grasses are abundant throughout the region，出usit is quite unnecess紅 Yto 
import foreign stock. Local grass seeds should be cdllected from November to March by 
cutting the stems (culms) near ground level and immediately distributing the crop on open 

places出at紅 enot steep. Since the soil， in most places， has been heavily compacted and 
is of poor quality， it is recommended that the revegetation sites be harrowed prior to 

seeding. A few cm of topsoil， readily available from construction sites， should be put on 
the grass crop， perhaps also mixed with some compost or NPK fertilizer and harrowed or 
disced to mix seeds and soil. This method will protect the seed crop from animal predation 
and exposure， ensure maximum species diversity， as in nature; and provide optimum growth 
conditions when the rains come in May. S田 ded紅'easmust not be disturbed by construction， 
traffic， cattle， or fire. 

Some common grasses， both組 nualand perennial species， which can be collected and 
spread釘'e:Apluda mutica L.， Arundinella setosa Trin. v紅 .setosa， Chrysopogon zeylanicus 
(Nees) T血1.，Dimeria kurzii Hk. f.， Eragrostis luzonensis Steud.， Eulalia finbriata (Hack.) 
O.K.， Eulalia pallens (Hack.) O.K.， lmperataのliindrica(L.) P. Beauv. var. major (Nees) 
C.E. Hubb. ex Hubb. & Vaugh.， lschaemum indicum (Houtt.) Me汀.var. indicum subvar. 
indicum， Microstegium vagans (Nees ex Steud.) A. Camus， Paspalum conjugatum Berg.， 
Pennisetum pedicellatum Trin.， Phragmites vallatoria (Pluk. ex L.) Veldk.， Pseudopo-
natherum contortum (Brongn.) A. Camus， Saccharum arundinaceum Retz.， Sacciolepis 
indica (L.) A. Chase， and Thysanolaena latifolia (Roxb. ex Horn.) Honda. 

Rhizome cuttings of the more robust perennial grasses could also be collected， nurtured 
in the nursery， and planted in May. The most effective species are: Apluda mutica， 

Arundinella setosa var. setosa， Chrysopogon zeylanicus， Eulaliafimbriata， Eulalia pallens， 

lmperata cylindrica var. major， Pennisetum pedicellatum， Phragmites vallatoria， Saccharum 
arundinaceum， and Thysanolaena latifolia. These species will be especially suitable on 
steep slopes， in places where vegetation is sparse， and in釘'easwhich have been successfully 
hydroseeded. Chrysopogon (Vetiveria) zizanioides (L.) Robe此y，or vetiver grass， has been 
proclaimed in Thailand as being the best grass for soil stabilization. It is entirely unsuitable 
for any pu中osein出econstruction zone. 
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Seeds of various common and vigorous dicot herbs should also be collected since 

m組 Yof them complement grasses in being bo血 rapidlyinvasive and persistent. Some 

recommended plants are: Desmodium heterocarpon (L.) DC. ssp. heterocarpon var. 
strigosum Mee. (Leguminosae， Papilionoideae)， Blumea balsamifera (L.) O.K. and 
Eupatorium odoratum L. (both Compositae)， and Celosia argentea L. (Amar組曲aceae).

Nursery 

In addition to raising rhizomes from robust grasses， the various species of bamboo 
(Grar国neae，Bambusoideae) found in出e訂 eashould also be collected and grown. Bambusa 
pallida Mu町 0，Cephalostachyum pergracile Mu町 0，Dendrocalamus longispathus Kurz， 
Dendrocalamus nudus Pilg.，叩dGigantochloa apus (Schult.) Kurz are both abundant and 
easy to propagate from rhizomes or various means of culm cuttings. 

Acacia mangium Willd. (Leguminosae， Mimosoideae)， native to Australia-East Malesia， 

and Eucalyptus camadulensis Dehn. (Myrtaceae)， from Australia， were by October 1998 
the on1y surviving tree species planted by Total Fina. As noted above， it is doubtful that 
these trees wi1l survive the hot-dry period from March to May. Using native tree species 
avoids problems血atarise with introduced ones， especially血edisadvantages with Eucaかptus
spp. A carefully planned species selection， nursery technique， and replanting program are 
required.百lese釘 ebest done by eXPerienced professionals (ELLIOTI ET AL.， 1998; KERBY 

ET AL.， 2000). 
1 have also noticed that many of the wooden stakes used to support the totally 

ineffective bamboo frames envisioned to control soil erosion had sprouts in October 1998. 
百lisshould be investigated to find if there is any potential here for “instant"田 es.

Conservation 

百legas pipeline project has resulted in further degradation of the settled釘'easand 
deciduous dipterocarp-oak: forest， while creating new access to the evergreen forest. 
Construction of the road and pipeline will not on1y provide more oppo此u世liesfor logging 

and hunting， but will also cause disa紺 ouserosion problems to the environment (Fig. 6). 
Little environmental regard was taken by con住actorsinvolved in白econstruction of the 
road and pipeline. Steep road cuts through several to m叩 ymeters of friable， sedimentary-
based subsoil， dumping of soil and other debris over verges; broad， steep pa白sover ridges， 
and unnecessarily wide roadside areas leveled are common. Erosion will result in the 
degradation of water resources， encourage widespread soilfluction (slumping which was 
widespread in deforested coastal訂 easduring the rainy season of 1997)， and cause a 

gradual decline in the stability of the forest and disrupt its biodiversity. 
Immediate measures must be taken to prevent fu拙lerlogg凶g，hunting， trapp加g，組d

flfes in出eevergreen forested釘 ea.Villagers must be warned血ats仕eamwater and fish 
are contaminated with coliform pollut叩 tsand that the risk of flash floods will increase as 
the integrity of the forest decreases. The management of Premier and Total Fina oil 
companies， as well as the Myanmar governntent， must be convinced白紙 cons加 ctionof 
the road and pipeline in the evergreen forest will eventually cost them a lot of money since 
repair of collapsed roads， broken gas pipes， and compensation to vi1lagers for damage to 
their land and livelihoods is inevitable. 
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FigUl巴4.Pipelin巴androad construclion have callsed s巴rioussoil巴rosionproblems along most of lhe 67 km of 

their routes， especially川 pl1ll1ary，巴vergreen，foreSI巴dareas. Pholo: Scott Poynton， 9 March 1998 

守-.'."， '" "~ーーー ョ・一一一凶-~民』白 一._.6勺鳴~s，;;';!w-.ørò.ユ .....:，.;.~-. • .4.. ・._.， ... 
Figllre 5. Within monlhs afler being exposed and conrollred， ll1any road Cllts began to erode. Since lhe remaining 

sllbsoil lacks Fertility， veg巴lationhas be巴nunable to recolonize. Photo: Scott Poynton， 8 March 1998 

Figllre 6 



42 J. F. MAXWELL 

It is vital that competent landscape， n町'Sery，佃dreforestation specialists， hydrologist'S， 
and biologists be invited to出e紅 eato assess the damage and make attempts to alleviate 
the problems. Avoiding the problems because of economic cost-benefit concepts which 
discount the environment will evenωally result in rapidly泊creasingdegrees of env祉onmen凶
deterioration which will prove to be more costly and irreparable出.anwas ever加 agined.
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Enumeration1 and Database Appendix. 

Abbreviations: 

annual 

alluvium 

aquatlc 

beach 

bamboo 

canopy 

creepmg 

deciduous 

disturbed area 

deciduous dipterocarp-oak， seasonal， hardwood forest 
evergreen 

prim紅 yevergreen， seasonal， hardwood forest 
epiphytic 

epilithic 

fire-tolerant 

ground flora 

herb 

hemi-(semi-) parasite 

treelet 

mangrove 

naturalized/introduced 

perennial 

rheophyte， at least during the rainy season (amphibious) 
shrub 

scandent 

secondary growth 

streams 

tree 

understorey 

vme 

weed 

woody climber 

seasonally wet places， e.g. rice fields， marshes 

E
A
 

l

q

B

r

a

O

F

P

凶
A

P

c

g

C

P

A
A
A
B
B
C
C
D
D
D
E
E
E
E
F
G
H
H
L
M
N
P
R
S
S
S
釘

T
U
v
w
w
w

'This enumeration follows a modified 8entham and Hook巴rsystem of family arrangement as adopted in the CMU 
herbarium. It shows a theoretical evolutionary approach to various classes based almost entirely on reproductive 
morphology. For example， in the Angiospermae， Dicotyledeae are considered less advanced出anMonocotyledoneae 
and among the foロner，Dilleniaceae is considered to have the most primitive (i.e. least advanced) flowering and 
fruiting features. Many other arrangements have been proposed. Gymnospermae and Pteridophyta have been 
placed last for herbarium convenience， but their evolutionary histories predate Angiospermae. 
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FA乱lILY BOT ANICAL NAME HABIT HABITAT NOTES 

ANGIOSPERMAE 

DICOTYLEDONEAE 

Dilleniaceae DiIlenia parvif/ora Griff. v釘.kerrii (Craib) Hoogl DT DOF C 

Magnoliaceae Magnolia liliifera (L.) Baill. var. lili俳ra ET EF， SI U 

Annonaceae Cyathocal)λsp. ET EF U 

Desmos cochinchinensis Lour. ESc Da C 

Goniothalamus griffithii Hk. f. & Thoms. ET EF U 

Milillsa pa円'if/oraRidl. EL EF U 

Orophea cllneiformis King ET EF， SI U 

Orophea polycarpa A. DC. ET EF， St U 

Oλ:ymitra stenopeωla Hk. f. & Th. EL EF U 

Polyalthia simiarum明細目 Hk.f. & Th. ET EF U 

Bth. ex Hk. f. & Th. 
UI'aria a鉦 leptopoda(King) R.E. Fr. EWc EF C 
Uvaria cordata (Dun.) Alst. DWc Da， Sg C 

Uvaria curtisii King EWc EF. St C， U 

Menispermaceae Stephania crebra For E? V EF，Da G 

Capparaceae Capparis assamica Hk. f. &百1. EL EF U 

Capparis micracantha DC. DSc B，Da C 
Capparis versicolor Griff. EL EF U 

Crateva magna (Lour目)DC. DT St Al， St 

Moringaceae Moringa oleifera Lmk. DT Da planted， N 

Violaceae Rinorea longiracemosa (Kurz) Craib ES Da， Wp U 

Polygalaceae Salomonia canωniensis Lour. var. cantoniensis AH Da， Sg G 
Xanthophyllllm flavescens Roxb ET EF U 

Xanthophyllllm virens Roxb. ET EF U 

Caryophyllaceae Polycarpaea corymbosa (L.) Lmk. AH B G 

Guttiferae Calophyllllm polyanthllm Wall.出 Pl.& Tr. ET EF U 

Cratoxylum formosllm (Jack) Dyer ssp. DT DSg， DOF C 

prllnif/orllm (Kurz) Gog 
Garcinia cowa Roxb DT DOF C 
Garcinia mangosωna L. ET Da planted 

Theaceae Adinandra integerrima T. And.ιx Miq ET EF U 
Anneslea fragrans Wall. DT DOF C，F 
ElIrya accllminata DC目 var.wallichiana Dyer ET Da/Sg C 
EIII:ya aCllminata DC. var. acuminata EL， ET Da U 
Schima wallichii (DC.) Kortb. ET EF U，C 

Dipterocarpaceae DipterocGlplls alatlls Roxb. ex G Don DT Da C 

Dipterocarplls cosωtllS Gaertn. f. ET EF C 
DipterocGlplls obtusifolius Teijsm. ex Miq. DT DOF C，F 

V首 .obtusifolius 
DipterocGlpus turbinatus Gaertn. f. ET EF C 
H opea odorata Roxb. ET EF， St C 

Ancistrocladacea巴 Ancistrocladlls tectorills (Lour.) Me汀. EWC EF U 
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FAMILY BOTANICAL NAME HABIT HABITAT NOTES 

Malvaceae Abelmosch凶脚schatωMedic.ssp. moschalus AH Da， Sg G 
var. moschalus 

Hibiscus grewiゆliusH舗法. DT D弘Sg C 
Hibiscus脚 crophyllusRoxb. ex Hom. DT Sg C 
Sida rhombifolia L. ssp. rhombifolia DPH Da/Sg G，W 
The伊esialan月pas(Cav.) Dalz. & Gibs. DL Da， Sg C，F 

var.lanψω 
Urena lobaωL. ssp. loba飽 var.loba飽 AH Da G，W 

Bombacaceae Bombax anceps Pierre var. anceps DT DOF C， F 
Bombax ceiba L. DT Da/Sg C 
Ceiba pentandra (L.) G鶴市1. DT Da/Sg often planl“， 

C，N 
Durio zibethinus Murr. ET Da planled， C 

Slerculiaceae Byllneria a，司peraColebr. EWc EF C，U 
Helicleres angustifolia L. DS DOF U，F 
Helicleres hirsula Lo町. DS Da，Sg U 
Leplonychia caudata仰a11.ex G. Don) Bur. EL EF U 
Pterocymbium laoticum T副. DT EF C 
Pter，ωIpermum diversifolum BI. ET Da， EF C 
Pter，ω'permum semisagillatum B.-H. ex Roxb. DT Sg， BB U，C，F 
Scaphium scaphigerum (D. Don) Guib. & PI. DT EF C 

Tiliaceae Grewia ac附叫inaωJuss. EWc EF U，C 
Gr，四 'ialaevigata V油l DT Sg， BB C 
Grewia sinuata Wall. DL SI AI，R 
Microcos paniculaωL. DT Da， Sg C 
Pentace floribunda幻ng ET EF U 
Tri酬 ifellarhomboidea Jacq. AH，L Da， Sg G 

EIII切carpaceae Elaeocarppus robustus Roxb. DT Da， Sg C 
Elaeocarpus rugosus Roxb. ET Da U 

Malpighiaceae Hiptage benghalensis (L.) Kurz ssp. benghalensis EWC EF C 

Ru阻αae Aegle marmelos (L.) Co町. DT Da/Sg C 
Atalantia monophylla (L.) DC. EL Da/Sg U 
Citr，ωgrandis (L.) Osb. EL，ET Da plan旬d，C
Gかcosmisovoidea Pierre EL EG U 
Gか'cosmispentaphylla (RelZ.) DC. var. ES Da/Sg， EF C，AI， U 

pentaphylla 
Melicope pteleifolia (αlamp. ex B血)T. H:制. EL EF U 

Simaroubaceae E町 comalong脚'iaJ蹴 DL DOF C， F 
Quassia indica (Gaertn.) Noot. ET SI U 

Ochnaceae Ochna integerrima (Lo町.)Merr目 DL，DS DOF C 

Meliaceae Aglaia oligophylla Miq. EL，ET EF U 
Aphanamixis polystachya (Wall.) R. Parker ET EF U 
Chis，町'hetongrand伊'orus(Kurz) Hiem ET EF U 
Chisocheton patens BI. ET EF U，C 
Dysoxylum excelsum BI. ET ET U，C 
Sandoricum koetjape (Burm. f.) Merr. ET EF U 

Icacinaceae Gomphandra quadrifida (BI.) Sleum. v低 EL EF U 
quadrifida 
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Gonocaη'um lobbianum (Miers) Kurz EL，ET EF U 

Phylocrene bracleala Wa11. EWC EF U，C 

Aquifoliaceae llex刷 crophyllaWa11. ex Hk. f. ET EF U 

Celastraceae Bhesa robusla (Roxb.) Hou ET EF U，C 

Microtropis bivalvis (Jack) Wa11. EL EF U 

ex Laws. 
Microtropis discolor (Wa1I.) Wa11. EL EF U 

ex Am. 
Salacia chinensis L. DIEWC Da/Sg C 

時lamnaceae Colubrina asialica (L.) Brongn. ESc B C 

Gouania leplostachya DC. EWc EF C， U 

Venlilago leiocarpa B血. EWC EF U，C 

Ziziphus glabra Roxb. EWC Da， EF U，C 

Ziz伊'husnummularia (Burm. f.) DL Da， Sg C 

Wight& Am. 
Ziz伊husoenoplia (L.) Mill. v訂. ESc B C 

oenoplia 

Vitaceae Cayratia japonica (Thunb.) Gagnep. AV Da， Sg G 
Cissus adnata (Wall. ex Wight & Am.) EV Da， EF U，C 

Roxb. 
Cissus haslata Miq. EV Da， EF U，C 
Telrastigma hookeri (Laws.) PI. EWC EF U，C 
Tetrasligma lanceo/arium (Roxb.) PI. EWc EF，S U，C 

Leeaceae Leea indica (Burm. f.) Me汀. EL EF U 

Sapindacωe Allophyllus cobbe (L.) Raeusch. EL EF U 
Lepisanthes rubiginosa (Roxb.) Lee凶. ET Da， Sg U 
Xerospermum noronhianum BI. ET EF C 

Staphyleaceae Turpinia pom俳ra(Roxb.) Wall. ex DC. ET EF U 

加ac副iaceae Anacardium occidentale L. ET Da planted， C， N 

Bouea opposilφ，lia侭oxb.)Meisn. ET Da planted， 
C，N 

Glutaωvoyana Wall. ex Hk. f. ET EF U 
Lannea coromandelica (Houtt.) Merr. DT DOF C 
Mangifera indica L. ET Da pl組 ted，C， N 

Mangifera sp. ET EF C 
Semecarpus cochinchinensis Engl. ET EF U 
Spondias pin聞 la(L. f.) K凹 DT DOF， Da C，F 
Swinlonia floribunda Griff. ET EF U 
Swintonia schwenkii (T. & B.) T. & B. ET EF C 

ex Hk. f. 
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Connarac蹴 Cnestis palala (Lour.) Meπ. var. palala DWC Da/Sg U 

Connarus semidecandrus Jack EWc Da， Sg C，U 

Legumino蹴， Mimosoideae Acacia meeboldii C凶b EWc EF C， U 

Acacia pennaω(L.) Willd. ssp. pennaω DWc Da， Sg C，U，F 
Ade叩n刷a DT Daβg C 
Albizia lebbeck (L.) Bth. DT Da!Sg C 
Archidendron jiringa (Jack) Niels. DT Da/Sg C 
Entada rheedii Spreng. ssp. rheedii DWC EF C 
Mimosa diplotricha C. Wright ex Sauv. v紅. AH，AV Da， Sg N，W 

diplotricha 
Mimosa pigra L. EL Da， Sg N，W 
Mimosa pudica L. EH Da， Sg W，N 
Parkia su問 '1ranaMiq. DT EF C 
Xylia xylocarpa (Roxb.) Taub. var. kerrii DT DOF， BB C 

(Craib & Hutch.) 

Leguminosae， Bauhiniaj量rrugineaRoxb. EWc EF C，U 

Caesalpinioideae Bauhinia rosea Kurz EWc EF C，U 

Caesa伊iniaandamanica (Prain) Hatt. EWc EF C， U 

Caesalpinia crisla L. EWc M C 
Caesalpinia digyna Rottl. DSc Da C 
Cωsia fistula L. DT Da， BB C 
Chamaecrista mi，削叩ides(L.) Greene AH Da N，W 

(Cassia mimosoides L.) 
Senna alata (L.) Roxb. (Cassia alata L.) EL Da C，N 
Senna timorensis (DC.) Ir. & Barn. DT Da/Sg C，N 

(Cassia timorensis DC.) 
Senna ωra (L.) Roxb. (Cassia ωra L.) AH Da N，W 
Ta刷 rindusindica L. ET Da planted， C， N 

Leguminosae， Papilionoideae Abrus percatorius L. ssp. precatorius AV B，Da G 
Aeschynomene indica L. AH，ES Da C 
Butea superba Roxb. DWC DOF C，F 
Callerya (Millenia) atropurpur，四 (Wall.)Schot ET 恥St C， U 

Crotalaria paInぬ Ait. AH Da G，W 
Cruddωia伊 V DOF， BB G 
Dalbergia cana Gr油.ex Kurz. var. cana DT DOF C，F 
Dalbergia candenatensis (Denn.) pr泊1 EWC M C 
Dalbergia cultrata Grah. ex B由. DTD DOF，BB C，F 
Dalbergia stipulacea Roxb. DWc Da， DOF， BB C， F 
Derris scandens (Roxb.) B血. 邸c B，Da C 
Derris trifolia Lour. EV M C 
Desmadium auricomum Grah. ex B血. AH D色， Sg G，W 
Desmodi，叩 Ifusca (Wall.) Kurz var. fusca AV Da， BB G 
Desmodium heterocarpon (L.) DC. ssp. DPH Da， Sg G，F 

heterocarpon var. strigosum M閃.

Desmodium pulchellum (L.) B由. DL DOF，DSg C， F 
Desmodium triangulare (Retz.) Merr. spp. forma DPH Da， Sg G，F 

triangulal官

Desmodium triquetrum (L.) DC. ssp. triquetrum DL，DS Da， Sg G，F 
印刷riafusca (Wall.) Kurz AV Da， Sg C 
Eriosema chinense Vog. DPH DOF G 
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Erythrina orientalis (L.) Me町. DT B， Da C 
Flemingia sootepensis Craib DL，DS DOF U，F 
Flemingia stricta Roxb. ex Ait. f. DL Da， Sg， BB G 
Flemingia strobilifera (L.) R. Br. ex Ait. f. v低 DL DOF， BB U，F 

strobilifera 
Geissapsis cristata Wight & Arn. DPH DOF G 
Macroptilium atropurpureum (DC.) Urb AH Da G， W，N 
Millettia (Pongamia) pinnaω(L.) Gees ET M C 
Millettia glaucescens Kurz v低 siamensisCraib ET EF U 
Mucuna gigantea (Willd.) DC. EWc M C， U 
Pterocarpus n岨crocarpusKurz DT DOF C，F 
Pueraria phaseoloides (Roxb.) B血 var. AV DOF G 

phaseoloides 
Spatholobus parvijlorus (Roxb.) O.K. DWC DOF C，F 
Uraria crinita (L.) Desv. e.λDC. AH Da， Sg G 

Dichapetalace温e Dichapetalum longipetalumσurcz.) Engl. EWC EF U 

Droseraceae Drosera peltaωJ.E. Sm. ex Willd. AH Wp G 

Rhizophoraceae Carallia brachiata (Lour目)Me汀. ET EF U 
Ceriops decandra (Griff.) Hou EL，ET M C 
Ceriops tagal (Pers.) C.B. Rob. EL，ET M C 
Rhizophora apicluωBI. EL，ET M C 

Combre簡明E Calycopteris floribunda (Roxb.) Lmk. DWC Da/Sg C 
Combretum punc，伺lumBI. ssp. squamos脚 DWC DOF C，F 

(Roxb. ex G. Don) 
Lumnitzera littorea (Jack) Voigt EL，ET M C 
Terminalia bellirica (G節目n.)Roxb. DT BB，DOF C，F 
Terminalia calamansanai (Blanco) Rolfe DT DSg C，F 
Terminalia tomenωsa Wight & Arn. v紅. DT Da， BB C 

microcarpa Kurz 

M戸祖Z伺e Eugenia acuminatissima Kurz ET EF U 
Eugenia albijlora Du出.ex Kurz ET EF U 
Eugenia cumini (L.) Druce DT DOF C，F 
Eugenia grandis Wight ET B， Sg C 
Eugenia gra.ωWight ET B， Sg C 
Eugenia myrtifolia Roxb. DS，DT St Al， R 
Eugenia oblata Roxb. ET Sg C 
Eugenia operculaωRoxb. ET Sg C 
Eugenia toddalioides Wight ET EF U 
Psidium guajava L. EL Da planted， N 
Psidium guineense Swartz ES Da， Sg C，N 
Tristaniopsis burmanica (Griff.) Wils. & Wat. ET DOF， BB/Da C，F 

var. burmanica 

Lecythidaceae Barringtonia acutangula (L.) Gaertn. ET St M 
Barringtonia augusωKurz ET St C 
Careya arborea Roxb. DT DOF C 

Melastomataceae Melasto.問 malabathricumL. ssp.脚 labathricum EL Da， Sg C 
Memecylon edule Roxb. var. edule EL B C 
Memecylon edule Roxb. var. 0悶 tum(Sm.) CI. EL B C 
Memecylon scutellalum (Lour.) Naud EL，ES DOF C，F 
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Osbec/cia chinensis L. var. chinensis AH Da， DOF F 
Sonerila erec，ωJack AH Da， DOF G 
Sonerila picta Korth. AH EF Epl 

L帥即蹴 Lagerstroemia f10ribunda Jack var. f10ribunda DT Da， DSg C 
Lagerstroemia speciosa (L.) Pe四.var. speciosa DT Da， DSg C 
Rotala pentandra (Roxb.) Bl鮒.& Hallb. AH Aq， wp G 

Crypteroniaceae Crypteronia panicula胞 Bl.var. paniculata DT Da/Sg C 

Sonneratiac蹴 Duabanga grandiflora (Roxb. ex DC.) Walp. ET EF U，C 
Sonneratia alba J. Sm. ET M C 

Cucurbitac蹴 Gymnopetalum integrifolium (Roxb.) Kurz AV Da Al 
Trichosanthes ovigera Bl. AV Da， Sg U 

Begoniac悶 Begonia nivea Parish ex Kurz DPH EF・BB，St Epl 
Begonia yunnanensis Lev. DPH EF-BB G 

D副総aceae Tetrameles n臨iifloraR. Br. ex Benn. DT EF C 

AraJiaceae Trevesia pal，附則前.)Vis. EL，ET EF U， St 

Rubiaceae Aidia cochinchinensis Lour. ET EF U 
Anthocephalus chinensis (Lmk.) A. Rich. ex Walp. DT Da， Sg C 
Argostemma verticillat附 IWall. AH EF Epl， St 
Borreria alata (Aubl.) DC. AH Da G，W 
Borreria aniculata (L.f.) F.N. Will. AH B G 
Bo"eria repens DC. AH Da w 

Canthi馴 glabrumBl. ET EG C， St 
Cant~脚n harridum Bl. EL EF U 
Canthium pedu町'ulareCav. EL EG U， St 
Catunaregam伊athulifoliaTirv. DL DOF C 
Coptosapelta f1avescens Korth. (var. f1avescens) EWc EF C， U 
Gardenia 町 ，throcladaK眠 DL，DT DOF C 
Geophila repens (L.) I.M. John. EH EF G， Cr 

Greenea secunda (Griff.) Craib 邸 EF U 
Hedyotis capitella飽 Wall.ex G. Don v低 EV Da G 

pedicellata (町1.)
He，の'otispinifolia Wall. ex G. Don 必f B G 
肢の'otistetrangularis (Ko巾.)Walp. AH DOF G 
Hedyotis vestita R. Br. ex G. Don AH Da， EF-BB 。
Ixora brunonis Wall. ex G. Don EL EF U 

Ixora cibdela Craib var. puberula Craib EL EF U 
Ixora coccinea L. 払 ES EF U 
lxora diversifolia Wall. ex K眠 EL EF U 
Ixora grandifolia ZOU. & Mor. var. grandifolia EL EF U 

Ixorajavan帥(Bl.)DC. var. retinerivia Com. EL EF U 
Las帥thuslongipedunculatus Parker EL EF U 

Lasianthus stercorarius Bl. EL EF U 
Mitragyno rotundifolia (Roxb.) O.K. DT DOF C， F 

Morinda coreia Ham. DT DOF C 

Morindopsis capillaris K眠 ES，DS St A1，R 
Mussaenda variolosa Wall. ex G. [均n EWC EF U 

Mycetia paniculiformis Fuku. EH，EL EF G 
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Ophiorrhiza hispidula Wall. ex G.恥nvar. EH EF G 

longipedunculata 
。砂ceros10ngij1ora (Lmk.) Y制 a. ESc EF U 
Pavetta indica L. EL EF U 

Psychotria adenophyl/a Wall. 且 町 U 
Psychotria monticola Kurz 乱 EF U 
Psychotria ophio，耳yloidesWalI. EL EF U 
Psychotria stipulacea WalI. v低 stipulocea DS 風間 U 
Rennellia speciosa (Wall. ex K岡地.f. ES EF U 
Tamilnadia uliginosa (R，似.)Tirv. & Sω回 ET EF U 
Uncaria刷 crophyl/aWall. EWc EF C 
Wendlandia paniculata (Roxb.) DC. ET Da， EF C 

白mpositae Adenostemrno lavenia仏)O.K. var. AH EF SI， Al， R 
angωtifoli，附図gew.

Adenostem脚 lavenia(L.) O.K. var. lavenia AH Da G，W 
Ageratum conyzoides L. AH Da G，W，N 
Bidens pilosa L. v訂'.minor (Bl.) Sb官賞 AH Da， B G，W 
Blumea OOlsl附 iferaι)DC. DPH Da G，W 
Blumea nopifolia DC. AH Da w 
Crassocephalum crepidioides (Bth.) S. M∞re AH Da G，W，N 
Ec/ipta prostra加(L.)L. AH，PH Da w 
Elephantopus scaber L. var. scaber EH Da G，W 
E叩atori酬仰'rat酬 L. A，DPH Da G，W，N 
Launoea sarmentosa (Willd.) Sch.-Bip. ex O.K. AH，PH B G，Cr 
Pluchea indica仏.)Less. ES M C 
Sp，加 'Tanthus抑制usL. AH Da G，W，N 
Spilanthes paniculata Wall. ex DC. AH Da G，W 
Vemonia cinerea (L.) Less. var. cinerea 必f Da G，W 

cam伊nula醐 e C哨 'nopsisparvij10ra Wall. ex A. DC. EH D払EF G 

出回C蹴 Vaccini，聞 sprenge/ii(D. Don) Sleum. EL，ET Da， EF C，U 

Plumbag加C蹴 Aegialites ro.加ndifoliaRoxb. EL M C 

Myrsinll闇 e Ardisia arborescens Wall. ex A. DC. ET EF U 
Ardisia attenuaωWall. ex A. DC. ES，EL EF， SI U 
Ardisia colo"官taRoxb. ET EF U 
Armsia littoralis Andr. EL M C 
Ardisia poか'cephalaWall. ex A. DC. ES EF U 
Embelia sessilij10ra Kurz DWC Da， Sg G 
む幼'isiap胴 ila(Bl.) F.-Vill. & Naves EH EF G 
Maesa mon佃naA. DC. 乱，邸c Da， EF U 

S叩omceae Manilkara hexandra (Roxb.) Dub. ET Da plmt叫 C

E加問伺S Diospyros brandisiano K凹 ET 町 U 
Diospyrosぬの'phyl/aKurz ET EF U 
Diospyros diepe.励。rst;;Miq. ET EF U 
Diospyrosj加l1a(Willd.) B紘h.v低如何a EL B C 

Sympll∞蹴鶴 Synψlocos racemo叩 Roxb. DT DOF C，F 

Olell関 節 Jasminum multij10rum (B町m.f.) Andr. DV Da， Sg C 
Olea salicifolia Wall. ex G. Don ET Da C 
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Ap∞yn配:eae Aganosma脚 rgi，問 la(Roxb.) G. Don DWC DOF C 
Alslonia scholaris (L.) R. Br. v釘'.scholaris DT Da， Sg C 
Calhoranlhus roseus (L.) G. Don AJPH Da G，N 
Cerbera odollam Gaertn. ET M C 
Chilocarpus denudalus BI. EWc EF C 
Holarrhena pubescens (Buch.-Ham.) Wall. ex DT DOF C，F 

G.Don 
Hunleria z，りlanica(Retz.) Gard. ex Thw. ET EF U 
Plumeria cultivars DL Da planted， N 
Tabernaemonlana corymbosa Roxb. ex Wall. Da BB，EF U 

Asclepiadaceae Finlaysonia obovala Wall. EV M G 
Slreplocaulon juvenlas (Lour.) Merr. EV Da， Sg G 

Logani~印ae F agraea fragrans Roxb. ET Da， Sg C 
Milrassacme pygmaea R. Br. AH ∞F G 

Gentianaceae Canscora柳欄(V油1)G. Don AH ∞F，EF SI， G 
Exacum pleranlhum W，剖1.ex Griseb. AH Da， EF G， Epl 
Nymphoides indica (L.) O.K. DH Aq G 

Boragin蹴 ae Cordia obliqua Willd. EWc Da， EF C 
Rotula aq岨 licaLour. DH，DS SI AI，R 

ωnvolvulaceae Argyre印刷ol/is(Bunn. f.)αlOisy DPV DOF G 
Bonamia semidygna (Roxb.) Hall. f. var. AV Da， Sg C 

semidygna 
lpomoea carnea Jacq. var. fistulosa D礼 SD Da G，N 

(M制 .ex Choisy) Aust. 
lpomoea mauritiana Jacq. AV Da， Sg C 
lpomoea pes-caprae (L.) Sweel var. pes-caprae A，EV B G，Cr 
Merremia mammosa (Lour.) Hall. f. AV Da， EF G，C 
Merremia tridentala (L.) Hall. f. ssp. AV Da， Sg G 

haslata (Desr.) Oost. 
Merremia umbellata (L.) Hall. f. ssp. orientalis AV Da， Sg G 

(Hall. f.) Oost. 

Scroph叫削a悶 e Adenosma aff. hirsuta (Miq.) Kurz AH EF， SI G，AI 
Adenosma indiana (Lour. ) Merr. AH Da G，W 
Limnophila rugosa (Ro由)Meπ. AH SI， EF G 
L・ndenbergiaindica (L.) Vat. AH Da， wp G， Epl 
Lindernia anagallis (B山m.f.) Penn. AH Da G 
Microcarpaea minima (Kom.) Merr. AH Da， wp G 
Scoparia dulcis L. AH Da G，W，N 
Torenia cordifolia Roxb. AH BB，EF G， Epl 
Torenia flava B.-H. ex B曲. AH Da， Sg G，W 

α'Obanchace鵠 Aeginetia indica Roxb. DPH BB，EF G 

Lentibulari低 伺E Ulricalaria aurea Lo町. AH Aq 日口組ng
Ulricularia bifida L. v低 bifida AH Aq， wp G 
Utricularia exo/ela R. Br. AH Aq 目侃ling
Utricu/aria invo/vens Ridl. AH Aq， wp G 
Ulricu/aria punclaωWall. ex A. DC. AH Aq floating 
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G凶neriaceae Aeschynanlhus bracleala Wall. ex CI. EH 町 Ep 
Didissandra sp. AH EF.St Epl 
Rhynchoglossum obliqu.附 BI. AH EF.St Epl 
Rhyncholechum obovalum (Griff.) B.L. B町世 EH 眠 St G 
Slauranthera grandiflora B血. AH EF.St G 

Bignoniaceae Ferna助訓aadenophylla (Wall. ex G. Don) S防目. DT Da， Sg C 
0"仰 lumindicumι) KUlZ DL，DT 恥 Sg U 
Radermachera glandulosa (BI.) Miq. ET EF C 
Stereuspermum∞凶s(B.-H. ex DilI.) Mabb. DT ∞F C.F 

Pedaliac飽阜 Sesam醐 orientaleL. AH Da plan叫 G.N

A叩伽闘E Acanthus ebraclea/us V:油l EV M C 
Acanlhus ilicifolius L. EH.ES M C 
Andrographis paniculala (Burm. f.) Nees AH BB.OOF G 
A明'Iasiellaneesiana (WaII.)凶蜘 AH 町 G 
Barleria strig，ωaW副d. DPH BB. DSg G 
Cyslacanlhus pulcherrimusσ. And.) CI. EH 町 C 
Jωlicia caloneura K四 日f 町 G 
Lepidagalhis incurva Ham. ex D. Don DPH 町 G 
Peristrophe acuminala N蹴 AH 町 G 
Slaurogyne glauca (N悶)O.K. AH EF/BB G 
Slaurogyne incana (BI.) O.K. AH 町 G 
Thunbergia grandiflora Roxb. EWC.EV 恥 EF U.C 

Ve耐nac蹴 Avice朋 iaalba BI. 乱.ET M C 
Avicenn印刷rina(FOISk.) Vi帥. 乱.ET M C 
Callicarpa arborea Roxb. var. arborea DT D払DSg C 
Cleradendrum glandul，ωumωlebr. ex Lindl. 乱 Da.EF C 
Cleradendrum inerme Gaertn. 邸c M C 
Clerodendrum infortuna伽 IL. 乱 D制ISg C 
Clerodendrum neriifolium WaII. ex Schauer 邸c M C 
Clerodendr胴 nωlIUSWall. ex D. Don DS BB-EF U 
Congea lomenlosa Roxb.四'.lomenlosa DWC EF C 
Premna corymbosa (Brum. f.) Willd. var. ESc M C 

corymbosa 
Premna lalifolia Roxb. v飢 mucronaω(Roxb.)CI. DWC EF U.C 
Sphenodesme ferruginea (Gri住)Briq. EWC Da. EF C 
Sphenodesme involucrala加国1)Rob. var. EWC EF U.C 

involucrala 
Slachylarphela indica (L.) V油l EH D置 G.W 
Vilex quinala (Lour.) WiU. ET EF U 

Labiatae Gomphoslemma microdon Dunn EH EF G 
Hyplis bre吻esPoit DPH Da G.F 
Hyptis suaveolens (L.) Poit. AH Da G 
μucas zeylanica (L.) R. Br. AH Da G. AI 
Pogoslemon auricularius仏.)H筒抜. AH Wp G 
Scutellaria discolor Wall. ex B血.v，釘.cyrl~戸吻 AH EF Epl 

側iq.)Back. 

Am嗣n伽倒E Achyranlhes bidenlala BI. var. bidenlala EH Da， EF G 
Allernanthera sessilisι) DC. v，釘.sessilis EH Da G.Cr 
Celosia argentea L. AH Da G.W 
Siamosia lhailandica K. Lar. & T.M. Ped. EH EF. St G 
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Polygonaceae Polygon.肌 chinenseL. A，EH Da G，W 
Polygonum flaccidum Meissn. AH，PH St G，Al 

R阿脱却 Piper betel L. EV Da planted， U， N 
P伊ercanin脚 BI. EV EF G 
Piper pothiforme Wall. ex C. DC. EV 町 G 

M戸isticaceae Hor.府.Idiaamygdalina (Wall.) Warb. ET EF U 
var. amygd凶m

Knema co.ゆr飽 (King)Warb. ET EF U 

Lauraceae Actin，油 rphnesesquipedalis Hk. f. & Th. ET EF U 
Cassytha filiformis L. E，Ep， V Da，B C 
Cinnamomum iners Reinw. ex BI. ET EF U 
Cη'ptocarya sp. ET EF U 
Deha.ωia cunea.ωBI. ET EF U 
μtsea aff. leiophylla K眠 ET Da，町 U 
Litsea nucuJanea K皿 乱 EFIBB U 
Litsea semecarpifolia W:剖1.exN民S DT Da， Sg C 
Phoebe cathia (D. Don) ~倒旬nn. ET EF U 
Phoebe lanceolata (Wall. ex Nees) N悶 ET 町 U 

日百回醐e Helicia formosana Hemsl. var. oblanceolata ET 町 U 
Sleum. 

Helicia nilagirica Bedd. ET BB，EF U 

官Iymel醐醐E Wikstroemia ridleyi G釦Ib. 乱 BB・EF，St U 

Lo聞伽ωae Elytranthe albida BI. E， Hp，S 即 C，Ep 

Scurrula ferruginea (Jack) D飢 s. E， Hp， S Da， BB C，Ep 

Viscum ovalifolium Wall. ex DC. E， Hp， S DOF U， C， Ep 

Euphorbia関 紙 Antides脚 acidumRetz. DL DOF， BB U，F 

Antidesma montanum BI. var. mon刷附 EしET EF U 
Antides，脚 velutinosumBI. ET EF U 

Antidesma velutinum Tul. 乱 EF U 

Aporusa octandra (B.-H. ex D. Don) Vick. var. DT DOF C 

octandra 
Aporusa roxburghii Baill. ET EF， St U 
Aporusa villosa (Lindl.) Baill. DT DOF C 
Baccaurea ramiflora Lour. ET EF U 
Balakata baccata (Roxb.) E凶. ET EF U，C 
Bridelia re.似!sa(L.) A. Juss. DT DOF， BB C 
Bridelia stipularis (L.) BI. DWc 恥 EF C 
Bridelia tomentosa BI. DS Da， BB C 

Chaetocarpωcastanocarpus (Roxb.) Thw. ET Da， EF U 
Croton rob.凶 tusK眠 DT DOF， BB C， F 
Euphorbia antiquorum L. DL Da C 
Excoecaria agallocha L. ET M C 

Glochidion coccineum (B.-H.) M.-A. DL，DS M C 
Glochidion sphaerogynum (M.-A.) Kurz DT Da， DSg C 
Hevea brasilensis (Willd. ex A. Juss.) M.-A. DT Da planted， C， N 

Homonoia riparia Lour. DS St Al，R 

Macaranga denticulata (BI.) M.-A. ET Da， EF C 
Macaranga gigantea (Rchb. f. & Zoll.) M.-A. ET Da， Sg C 
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Macaranga tri/oba (Reinw. ex BI.) M.-A. ET Da， Sg C 
Mallotus decipiens M.-A. EL E U 

Mallotus helferi M.-A. EL，ET EF U 

Mallo加span帥l伽仏.mk.)M.-A. DT Da， Sg C 
Mallotus resinosus (Blanco) Me町'.var. resinosus ES Da， EF U 
Manihot esculenta CtanlZ EH Da plan胎d，C，N

Phyllanthus elegans WaII. ex M.-A. Da DSg， BB U 

Phyllanthus emb/ica L. DL，DT D弘DOF C 
Phyl/anthus reticulatus Poir. DSc St Al，R 
Sauropωgarre併iα百ib EL D弘EF U 
Securinega virosa (Roxb. ex Willd.) Baill. ES，且 Da， Sg C 
Suregada multiflora (A. Juss.) B回目. ET Da U 

Ubna闘 車 Aphananthe cuspidata (BI.) PI. ET EF， St U 

Moraceae Artocarpus heterophylla Lntk. ET Da plan胞d，N 
Ficus abelii Miq. EEpl， S EF， St R 
Ficus altissima Bl. ET 町 C 
Ficus aruantiacea Griff. v釘'.aTl岨'nIiacea EWc 町 G，C旨
Ficus benjamina L. var. benjamina ET B，Da C 
Ficus chartacea Wall. ex悩ngv町.chartacea DL Da， Sg U 
Ficus fistulosa Reinw. ex BI. var. fis加losa ET 町'， Da， Sg U 
Ficus fistulosa Reinw. ex BI. var. tengerenis DT Da， BB U 

(Miq.) O.K. 
Ficus globosa BI. 回pT EF U，C 
Ficus heterophylla L. f. var. heterophylla EH EF G， Cr 
Ficus hisp油 L.f. var. hispida DT D払Sg C 
Ficus microcarpa L. f. var. mic~町ωμfonna ET B， Sg C 

mlcrocarpa 
Ficus pumi/a L. EWC EF U， Cr 
Ficus ribes Reinw. ex BI. var. ribes EL，ET EF U 
Ficus rumphii BI. DT B C 
Ficus semicordata B.-H. ex J.E. Sm. var. DT Sg， Da U，C 

semicordata 
Streblωa司perLo町.v紅'.usper ET Da， Sg C 

U凶caceae Boehmeria malabarica Wall. ex Wedd. DL St Al 
Debregeasia longifo/ia (Bunn. f.) Wedd. EL，邸 St Al 
Poiki/ospermum suaveolens (BI.) Merr. EWC EF U 

Juglan也E蹴 Engelhardia spicata Lechen. ex BI. var. spica，ω DT Da C 

cas岨紅inaceae Cus脚 'Inaequisetifo/ia J.R. & G. Forst. ET B C 

Faga雌 t Castanopsis argyrophylla King ex Hk. f. ET 亘書 C 
Cas惚nopsisdiver百ifoliaKing ex Hk. f. ET EF U，C 
Lithocarpus lappaceus (Roxb.) Rehd. ET EF U 
Lithocarpus sp. ET EF C 
Lithocarpus sp. ET EF U 

SaliclIJ醐E Sa/ix tetrusper，刷 Roxb. DT St Al，R 

MONOCOT礼 EDONE.姐

Butomaceae Tenagocharis latifo/ia (D. Don) Buch. AH Aq， Wp G 
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Hydrocharitaceae Blyxa echinosperma (CI.) Hk. f. AqH St AI，R 

Commelinaceae Commelina benghalensis L. AH Da G，W 
Cyanotis cristata (L.) D. Don AH B G 
Amischotolype (Forrestia) mol/issima (BI.) EV EF. St G 

Hassk. fotma marginaω(BI.) Back. 
Murdannia gigantea (V油1)Bruck DPH St G 
Pol/ia hasskarlii R. Rao EH EF G 
Pol/ia thyrsiflora (BI.) Steud. EH EF， St G 

Flagellariaceae Flagellaria indica し EV M C 

Xyridaceae Xyris indica L. AH Aq， Wp G 
Xyris pauc・ifloraWilld. AH Aq， Wp G 

Eriωaulaceae Eriocaulon cinereum R. Br. AH Wp G 
Eriocaulon oryzetorum Mart. AH Wp G 
Eriocaulon wightianum Mart AH Wp G 

Bromeliaceae Ananas comωIIS (L.) Me町. EH Da planted， C， N 

Musaceae Musa paradisiaca L. AH Da planted， C， N 

Zingiberaceae Amomum sp. EH EF G 
Costus speciosus (Koeh.) J.E. Sm. DPH Da， DOF， BB G，F 
Curcllma Sp DPH BB， DSg G，F 
Etlingera littoralis (Kon.) Gise. EH EF G 
Globba stenothyrsa Bak. DPH EF G 
Hedychium gardnerianum Rosc. DPH Da， EF G 
Zingiber gracile Jack DPH BB， DSg G，F 

Marantiaceae Donax cannaeformis (G. Forst.) K. Sch EH EF. St G 

Liliaceae Gloriosa superba L EV Da， M C 
lphigenia indica (L.) A. Gray ex Kunth DPH BB， DSg G 

Agavaceae Dracaena angustifolia Roxb. EL EF U 

Amaryllidaceae Crinum stenophyllum Baker AqH St AI， R 

Pontederiaceae Monochoria hastata (L.) Solms AH Aq， Wp G 
Monochoria vaginalis (Butm. f.) Presl AH Aq， Wp G 

Smilacaceae Smilax ovalifolia Roxb. EV Da， BB， Sg U， C 

Araceae Aglaonema simplex (BI.) BI. EH EF G 
Alocasia longiloba Miq EH EF G 
Alocasia macrorhizos (L.) G. Don EH Wp G 
Amorphophallus muelleri BI. DPH Da， EF G 
Amorphophallus yunnanensis Engl. DPH EF G 
Colocasia esculenta (L.) Schott EH Da， Wp C 
Cη'ptocoηne I'etrospiralis (Roxb.) Kunth EH St AI， R 
Lasia spinωa (L.) Thw目 EH Wp G 

Pothos scandens L. CrV EF U 

Dioscoreaceae Diosco陀abulbifel'a L. DPV Da， DSg G 
Dioscorea glabra Roxb DPV Da， DSg G 

Dioscorea pentaphylla L. DPV Da， DSg G 
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Palmae Areca cathecu L. ET Da planted， C， N 

Arenga wightii Griff. EL， ET EF U 
Borassus flabell，伶rL. ET Da C 
Ca[，仰凶 erec，附Griff， EH，EV 町 U 
Ca/amus lat，脚'iusRoxb. EV EF U，C 
Calamus viminalis Willd. EWC 町 U 
Caryo，陥 mitisLo町. 乱 EF U 
Cocos nuc，砕'raL. ET B，Da often planted， C 
Kortha/sia ? scaphigera Gri低 exMart. EV EF， St U 
Uc嗣 Iapaludosa Griff. 乱 EF U 
Nipa fruticl側 Wunnb a M C 
Phoenix loureiri Kun曲var.loureiri 乱 OOF G 
Salacca wallichiana Mart. EL EF U 

Pan伽脱線 Pa皿ianus出品。IratissimusL. f. EL B C 
Pm曲蹴ssp・ ET 町 C 

Taccaωm Taclωchantrieri Andre EH EF G 
Tacca leontopetaloidesι) O.K. DPH B G 

Philydlllceae Philydrum languinos酬 Banks& Sol. ex Gaertn. AH Aq， Wp G 

B町man瓜蹴初 Burmannia coelestis D. Don AH Da G 
Burmannia附 l/ichii削除ぉ)肱.f. AH BB， DSg G 

orc脳血ceae Aerides falcata Lindl. E， Ep， H Da U 
Bu/，伽'Phyllumsp. E，Ep， H OOF，EF U 
Cirrhopetalum lepidum (Bl.) Schl飢 EH M，St Ep 
Cleistosto脚 appendiculatum(Lindl.) EH Da， Sg Ep 

B出.& Hk. f. ex Jacks. 
Coelogyne trinervis Lindl. EH OOF Ep 
Cymbidium bicolor Lindl. E， Ep，H Da U 
Dendrobiam formos聞 Roxb.ex Lindl. 日f ∞F Ep 
Luisia 戸ycheRchb. f. EH M，St Ep 
Po，脚 tocalpaspicata BI抽 回pH 町 U 
Spat初'glottisaffinis de VI. DPH BB-EF， St G 
Trias picta (Par. & Rchb. f.) Parish & Hemsl. 回:pH 町 U 

匂抑制節 Bulbas砂'/isbarbata (Rottb.) Cl. AH B G 。'Perusco柳 C脳 Retz. AH Da G，W 
Cyperus cyperoides (L.) O.K. AH Da G，W 
Cyperωhaspan L. AH Aq， M G 
Cyperus polystachyos Rottb. v低 polystachyos AH M，Aq， Wp G 
Cyperus procerus Rottb. var. procerus EH St Al，R 
Cyper凶 radiansN臨&Meyen ex Kunth AH B G 
Eleocharis conges，ωD. Don AH M，Aq， Wp G 

Eleocharis geniculata (L.) Rωm. & Schult. AH M，Aq， Wp G 
Eleocharis phil，仰inensisSvens. AH Aq， Wp G 
Fimbristy/is ac附 inataV:油l AH M， Aq， Wp G 
Fimbris.砂Iisadenolepis Kem AH Da G 
Fimbristylis bisumbellata (Forssk.) Bub. AH Da， St G 
Fimbristy/is disticha B蹴 k. AH DOF， Wp G 
Fimbristylis ferruginea (L.) V血l AH M，Aq， Wp G 
Fimbristylis insignis百W. AH DOF， Wp G 
Fimbris勿Usnutans (Retz.) Vahl AH Wp G 

Fuirena ci/iarisι) Roxb. AH M，Wp G 
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Hypolytrum nemorum (V油1)Spreng. v訂. EH EF G 
nemorum 

Scirpus (Schoenoplectus) juncoides Roxb. var. AH Wp G 
juncoides 

Scleria levis Retz. DPH Da， DOF G 

Gramineae Andropogon chinensis (Nees) Me町. DPH DOF F，G 
Apluda mutica L. DPH DOF F，G 
Arthraxon castratus (Griff.) Nara. ex Bor AH Da， DOF G 
Arthraxon lanceolatus (Roxb.) Hochst. var. AH Da G 

lanceolatus 
Arundinella holcoides (Ku目白)Trin. AH Da Epl 
Arundinella pumila (Hochst. ex Rich.) Steud. AH BB-EF，DOF Epl 
Arundinella seω'sa Trin. v百.seω'sa DPH DOF G 
Brachiaria burmanica Bor EH DOF planted， G 
Chloris virgata Sw. DPH DOF F，G 
印刷'[Jogonzり伽icus(N臨)百lW. DPH DOF G，F 
Cymbopogon flexuosus (Nees ex Steud.) Wa臼. DPH B，Da G 
Cynodan 仰のlon(L.) Pers EH Da， M G 
Cyrtococcum oxyphyllum (Steud.) Stapf EH EF， St G 
Cyrtococcum patens (L.) A. Carnus AH Da， EF G 
Digitaria radicosa (町'esl)Miq. AH Da G，W 
DなtωnasetなeraRoth ex Rωm. & Schult. AH Da， St G，AI 

W笛.setlgera 
Dimeria kurzii Hk. f. AH BB-DOF G 
Eragrostis luzonensis Steud. AH Da， AI G 
Eragrostis sp. AH DOF G 
Eulalia fimbriata (Hack.) O.K. DPH DOF G，F 
Eulalia pallens (Hack.) O.K. DPH Da G，F， W 
lmperata cylindrica (L.) P. Beauv. var. minor DPH Da G，F， W 

(N伐s)C.E. Hubb. 
lschaemum barbatum Retz. AH M，Wp G 
lschaenum indicum (Houtt.) Me汀.var. indicum AH DOF-BB，Da G 

subv訂'.indicum 
lschaemum muticum L. AH Da w 
Lophatherum gracilie Brongn. v紅白 gracile AH Da G，W 
Microstegium vagans (Nees ex Steud.) A. Carnus DPH Da G， F' 
Mnesithea laevis (Retz.) Kunth var. laevis AH Da G，W 
Ottochl伺 nodosa(Kun出)Dandy AH Da， Sg G 
Panicum auritum Presl ex Nees AH Da G，W 
Panicum notatum Retz DPH Da，DSg St， G 
Paspalum conjugatum Berg. AH Da G，W 
Paspalum orbiculare Forst AH Da， AI G，W 
Pennisetum pedicellatum Trin. DPH Da G， W，F 
Phragmites vallatoria (Pluk. ex L.) Veldk. EH Da， Sg G，W，F 
Pogonatherum paniceum (Lmk.) Hack. AH BB-EG G 
Pseudoechinolaena po初tachya(H.B.K.) Stapf AH Da G，W 
Pseudopogonatherumωnωrtum (Brongn.) AH DOF G 

A. Carnus 
Saccharum arundinaceum Retz. EH Da， AI G，W 
Sacciolepis indica (L.) A. Chase AH Da G，W 
Setaria palmifolia (Koen.) Stapf var. palmifolia EH Da， EF， AI G 
Spinifex Iittoreus (Burm. f.) Meπ. PEH B G 
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Sporobolus har，刷 ndiiH叩. AH B G 
Sporobolus indicus (L.) R. Br. var. major AH Wp G 

(Buse) B飽.

Thysanolaena latifolia (Roxb. ex Hom.) Honda EH Da， Sg G， W，F 

Grarnineae， Barnbusoideae Bambusa artiαliata Kurz EH EF U 
Bambusa pa/lida Munro EH EF/BB U 
Cephalostachyum pergracile Munro EH EF/BB U 
Dendrocalamus longispathus Kurz EH EF/BB U 
Dendrocalamus nudus Pilg. EH BB，DOF C 
Gigantochloa apus (Schult.) Kurz EH EF/BB U 
Schiz，ωtachyum jaculans Holtt EH Da， BB C 

GYMNOSPERMAE 
Gnetaceae Gnetum gnemon L. v訂.tenerum Mgf. EL EF U 

PTERIDOPHYTA 
Selaginellaceae Selaginella chrysorrhizos Spring AH BB-DOF Epl 

Selagine/la minutifolia Spring AH BB-DOF Epl 
Selaginella roxburghii (Hk. & Grev.) Spring AH BB-DOF G 

var. roxburghii 

Marattiaceae Angiopteris evec似 (Forst.)Hoffm EH EF， St G 

Osmundaceae Osmunda vachellii Hk. EH EF/St G 

Gleicheniaceae Dicranopteris linearis (B町m.f.) Underw. EH Da G 
V訂.linearis 

Schizaeaceae Lygodium f1exuosum (L.) Sw目 DPV Da， Sg G 
Lygodium microphy/lum (Cav.) R. Br. EV Da， Wp G 
Lygodium salicifolium Presl AV Da G 

Hymenophyllaceae Crepidomanes birmanicum (Bedd.) K. Iw. PV EF， St Ep 

Cyatheaceae Cyathea podophy/la (Hk.) Copel. EH EF， St G 

Dennstaedtiaceae Acrostichium i/Ureum L. PH M G 
Microlepia herbacea Ching & c.αrr. ex T.釘d. EH Da， EF G 

& C. Chr. 
Pteridium aquilinum (L.) Kuhn 路p.aquil，仇um EH Da G，F 

V訂.wightianum (Ag.) Try. 

Davalliaceae Davallia denticulata (Burm. f.) Mett. ex Kuhn DPH Da， BB Ep 

Parkeriaceae Ceratopteris thalictroides (L.) Brongn. AH Wp G 
Cheilanthes belangeri (Bory) C. Cbr. DPH Da， DSg G 
Onychium siliculosum (Desv.) C.αr. EH Da G 
Pityrogramma calomelanos (L.) Link EH Da G 

Vittariaceae Antrophyum ca/lifolium BI. EH EF Ep 
Villaria elongata Sw. EH Da， EF Ep 

Pteridaceae Pteris biaurita L EH Da， EF G 
Pteris blumeana Ag. EH EF. St G 
Stenochlaena palustris (Burm. f.) Bedd. EV M， Wp G 

Aspleniaceae Asplenium apogamum Mur. & Hat. EH EF G 

Blechnaceae Blechnum orientale L. EH EF G 
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Lomariopsidaceae Bolbitis appendiculata (Willd.) K. Iwats EH EF G 
Bolbitis heteroc/ita (Presl) Ching ex C. Chr EH EF G. cr 
Bolbitis hookeriana K. Iw EH EF G 

Dryopteridaceae Heterogonium gurupahense (c. Chr.) Holtt EH EF G 

Pteridrys australis Ching EH EF. St G 
Tectaria herpetocaulos Holtt EH EF G 
Tectaria impressa (Fee) Holtt. EH EF G 

ηlelypteridaceae Thelypteris ciliata (Wall. ex Bth.) Ching EH EF， St Epl， R 
Theかopterispapilio (Hope) K. Iw. EH EF， St G 

Athyriaceae Diplazium esculentum (Retz.) Sw. EH St AI， R，G 
D伊laziumsimplicivenium Holtt. EH EF， St G 

Polypodiaぼae Drymoglossum piloselloides (L.) Presl E，H Da U， Ep 
Drynaria quercifolia (L.) J. Sm. DPH Da， Sg U. Ep 
Leptochilus decurrens BI. EH EF， St Epl 
Microsorum pteropus (BI.) Copel EH St， EF/BB Epl 

Microsorum punc.ωtum (L.) Copel EH Da U， Ep 
Pyrrosia adnascens (Sw.) Ching EH Da U， Ep 

Summary of collecting results: 

Division Subdivision Class Families Species， etc. 

Sperrnatophyta (seed p1酬の Angiosperrnae (flowering plants) Dicotyledoneae 95 474 

Monocotyledoneae 25 147 

Gymnosperrnae (cone p1ants) Gnetatae 1 

Pteridophyta (fem allies & fems) 19 44 

total 140 666 
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