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Forest vegetation of Xishuangbanna，south China 
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Abstract Xishuangbanna of southern Yunnan is biogeographically located at a transitional zone from tropical southeast(SE)Asia to 

subtropical east Asia and is at the iunction of the Indian and Burmese plates of G『ondwana and the Eurasian plate of Laurasia．The 

region，though surprisingly far from the equator and at a relatively high altitude，has a rich tropical flora and a typical tropical rain 

forest in the lowland areas．Based on physiognomic and ecological characteristics，floristic composition and habitats combined，the 

primary vegetation in Xishuangbanna can be organized into four main vegetation types：tropical rain forest，tropical seasonal moist 

forest,tropical montane evergreen broad-leaved forest and tropical monsoon forest．The tropical rain forest can be classified into two 

subtypes．i．e．a tropical seasonal rain forest in the lowlands and a tropical montane rain forest at higher elevations．The tropical sea— 

sonal rain forest has almost the same forest profile and physiognomic characteristics as equatorial lowland rain forests an d is a type 

of truly tropical rain forest．Because of conspicuous similarity on ocolo cal and floristic characteristics，the tropical rain forest in 

Xishuangbanna is a type of tropical Asian rain forest．However,since the tropical rain forest of Xishuangbanna occurs at the northern 

edge of tropical SE Asia，it differs from typicallowland rain forests in equatorial areas in having some deciduous flees in the canopy 

layer,fewer megaphanerophytes and epiphytes but more abundant lianas and more plants with microphyl1．It is a type of 
semi—evergreen rain forest at the northern edge of the tropical zone．Th e tropical montane rain forest occurs at wet montane habitats 

and is similar to the lower montane rain forest in equatorial Asia in floristic composition and physiognomy．It is a type of lower 

montane rain forests within the broader category of tropical rain forests．Th e tropical seasonal moist forest occurs on middle and 

upper limestone slopes．It is similar to the tropical montane evergreen broad-leaved forest in the region in physiognomy,but differs 

from the latter in floristic composition．It is a vegetation type on limestone at high elevations．Th e monsoon forest in Xishuangbanna 

is a tropical deciduous forest under the influence of a strong monsoon climate and is considered to be a transitiona l vegetation type 

betw een a tropical rain forest and savanna in physiognomy an d distribution．Th e tropical montane evergreen broad—leaved forest is 

the main montane vegetation type in the region．It is dominated largely by the families Fagaceae．Euphorbiaceae．Theaceae and Lau． 

raceae．It differs from tropical lower montane rain forests in its lack of epiphytes and in having more abun dant lianas and plants with 

compoun d leaves．It is considered to be a distinct vegetation type from the northern margin of mainland southeastern Asia．controlled 

by a strong seasonal climate．based on its floristic and physiognomic chamcteristics． 

Key words vegetation，tropical rain forest，tropical seasonal moist forest，tropical montane evergreen broad—leaved forest，tropical 

monsoon forest，Xishuangbanna，southern Yunn an 、 

1 Introduction 

The tropical area of southem China is climatically and 

biogeographically located at the northem edge of 

tropical Asia，including southeastem Xizang(Tibet， 

lower valleys of the southern Himalayas)，southern 
Yunnan．southwestem Guangxi．southem Taiwan and 

Hainan Island．The largest tropical area still covered 

by forests is in southem Yunnan．Tropical forests of 

southem Yunnan were little known until the late 1 950s 

because of poor access except for some brief descrip— 

tions by Wang(1939)．For a long time there has been 
discussion as to whether there are true tropical rain 

forests in southem Yunnan，owing to its location at the 

northem edge of tropical SE Asia with a monsoon 

climate．If there were tropical rain forests in the region． 

it would probablv be intermediate between classic 

tropical rain forests and monsoon forests as defined by 
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Schimper(1903)．or be a type of subtropical rain for— 
ests which differ in various aspects from the truly 

tropical rain forests described by Richards(1952)． 
After the China—Russia expedition which penetrated 

deep into the areas of southwestem China，including 

southern Yunnan inthe late 1950s，some Papers on the 

tropical forests(Fedorov，1958；Qu，l960；Wang，1961) 
and tropical flora(Fedorov,l 957；W_u．1 965)of mis 
part of China,were published．It was then accepted 

mat biogeographically real tropical rain forests existed 

in southem Yunnan，but these were considered as a 

type different from the ones in Indo—Malaysia because 

of the lack of representative species of Dipterocar— 

paceae．which dominates the rain forests of tropical 

SE Asia．The interests ofbotanists in the areas were 

rekindled in the 1 970s by the finding of a dipterocarp 

forest in southem Yunnan．From that finding the 

Indo—Malaysian affi nity of the tropical flora of Yunnan 
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was taken into consideration．Further biogeographical 

and ecological studies on the vegetation and flora of 

tropical southem Yunnan revealed that it comprises 

indeed part of the Indo—Malaysian flora(ZIm，l 992a， 

l992b，l993a， l993b，l993c，l994a， l994b，l997， 

200l；Zhu et a1．，l996，l997，l998a，l998b，l998c， 

2000，200 l，2003，2004；Zhu and Zhou，2002；Zhu 

and Roos，2004)．Also Whitmore(1 982)feIt that the 
birds in the tropical rain forest of southern Yunnan 

sang the same songs as those to be heard in the tropi— 

cal rain forest of Malaysia when he was on a short 

visit to southern Yunnan  and he confirmed that there 

are true evergreen rain forests present in the southern 

fringes ofChina(Whitmore，l984，l990)． 
Xishuan gbanna is an  administrative region of 

southem Yunnan．It has a typical monsoon climate．In 

spite Of its relatively high latitude an d elevation． 

Xishuan gbanna has still a tropical moist climate in the 

southern area due to the Hengduan M ountains which 

form a barrier keeping out the cold air from the north 

in winter．Its montane topography produces dense fog 

during the entire dry season to supplement insufficient 

precipitation．The region is biogeographically located 

at a transitional zone from tropical SE Asia in the 

southto subtropical east Asia in the north an d from the 

Sino—Japanese floristic region in the east to the 

Sino—Himalayan floristic region in the west．Southern 

Yunnan is therefore a key area in biogeography an d of 

great interest in the study of biodiversity (Myers， 

1998)． 

2 Geography 

2．1 Topography 

Xishuangbanna lies between 2 o09 and 22。36 N， 

99。58 and 10 o50 E fFig．1 ．The region has an area 

of l 9．690 km ．It borders Myanmar and Laos and has 
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a moun tainous topography with the moun tain ridges 

running in a north—south direction and decreasing in 

elevation southward．Its elevation varies from 480 m 

at the bottom of the lowest valley in the south(Me— 
kong River)to 2，430 m at the top ofthe mountain in 

the north(Fig．2、．The Mekong I ver rails through the 
region from northwest to southeast．Th e westem and 

northern parts of the region with higher basins over 

l，000 m elevation，have a moun tainous topography 

an d are controlled by a southern—subtropical climate， 

while the south consists basically of hills with lower 

basins un der l，000 m elevation an d controlled by a 

tropical climate(Xu et a1．．1 987)． 

2．2 CHmate 

Th e region has a typical monsoon climate．Th e annual 

mean  temperature varies from 21．7。C at an elevation 

of 550 m to l5．1。C at 1．979 m an d the 20。C isotherln 

is equal to the 850 m elevation isoline(Table l、．The 
hottest month is Jun e with a mean temperature Of l 7．9 

at l，979 m elevation an d 25_3。C at 550 m elevation， 

while the coldest month is January with a mean tem- 

perature varying from 8．8 to l5．6。C．The annual pre- 

cipitation increases from l，193 ITlln at Mengyang at 

740 m elevation to 2，49l ITlln at the summit of Nan - 

gongshan  at l，979 m elevation，of which more than 

80％ falls during the rainy season from May to Octo— 

ber．Th e annual precipitation is higher in the eastem 

part of the region than  in the westem part．In those 

areas of lower hills an d valleys covered by tropical 

forests。the annua l mean  temperature is about 2l。C 

and the annual cumulative temperature(the sum of 
daily temperature means> l 0。C)is 7，60o-7，800。C． 

Th e annua l precipitation is over l。500 ITlln，relative 

humidity is about 80％ and frost has never been re- 

corded(Table 2、． 

Fig．1 Location of Xishuangbanna,southern Yunnan 
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and more recently some fragments from Gond- 

wanaland were combined．Since the Tertiary era the 

region had gone through several stages of rising and 

descending movements with intermittent uplifts of the 

Himalayas and gradually formed the modem topog- 

raphy during the mid．Tertiary era(Shi et a1．，1998， 

1999)． 
During the late Cretaceous era．the region was un- 

der a dry．and．hot climatic condition，as determ ined 

from fossil records from Mengla in which a relatively 

high proportion of Ulmipollenites and Ephedripites 

were found(Sun．1 979)．From the Paleocene to the 
Eocene era，the region went through a rising stage 

wim the uplift of the Himalayas and influenced by a 

dry climate with high deposition of salt minerals． 

From the Miocene to the Neocene era，the elevation of 

the region declined to some extent and form ed a series 

of basins in a wet．and．warm climate．Since the Qua- 
ternary era，the region went through rapid upheavals 

again，with alternative climatic changes of wet and dry 

periods(Liu et a1．，1986)． 
Paleobotanical studies are insuffi cient in the region． 

especially for the Tertiary period．From pollen deposi- 

tions in Mengla from the late Cretaceous to the early 

Tertiary era， except pollens of Ulmipollenites， 

Ephedripites，Sun(1979)found the presence of gym- 
nosperm  fossils such as Tsugaepollenites，Araucaria- 

cites，Taxodiaceaepollenites，Abietineaepollenites and 

Pinuspollenites and angiosperm s such as Engelhard- 

tioidites，Faguspollenites，Ilexpollenites，Symploco- 

spollenites， Rhamnacidites， Cupuliferuipollenites， 
Caprifoliidites，Quercoidites，Fraxinoipollenites and 
iquidambarpollenites．This evidence indicates that 

the representative vegetation in the period was a sub- 

tropical montane evergreen broad．1eaved forest，which 

is similar to the present vegetation in subtropical 

Yunnan． 

Song et a1．(1 976，1 983)defined the region and 
neighboring northem M ainland SE Asia as the pa- 

laeo-phytogeographical region of ( ercus-Betula 
vegetation of the plateau of the Miocene．Neocene era， 

suggesting that the vegetation in Xishuan gbanna could 

have been a subtropical montane evergreen 

broad．1eaved forest during this period．From other 

available references(Editorial Group for Cenozoic 

Plants from China，1 978；Song，1984；Wang，1 996)， 
the vegetation of regions bordering on southem Yun- 

nan was considered to be subtropical evergreen 

broad．1eaved forests during the Tertiary era．A 40，000 

year palynological record from northeast Thailand 

indicates that the region supported a Fa． 

gaceae-coniferous forest， similar to contemporary 

vegetation from subtropical southwest China．Climatic 

conditions were cooler an d probably drier in the 

Pleistocene era than in present day northem Thailand 

(Penny,2oo 1)．Xishuangbanna is geographically near 
to northem Thailand．It is possible that Xishuang． 

banna had vegetation and climatic conditions similar 
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to northem Thailan d in the Pleistocene era． 

The present tropical rain forest in Xishuangbanna is 

at the limits of elevation and latitude of tropical rain 

forests in the northem hemisphere．It is believed that 

the tropical moist climate in southern Yunnan did not 

fo1TI1 until the Himalayas were liRed up to a certain 

elevation after the late Tertiary era．Thus，the tropical 

rainforests in the region were developed after the Te卜 

tiary era．Th e fundamental topography an d climate of 

the region have been strongly affected by the uplift of 

the Himalayas and the form ation of the eastem mon- 

soon climate(Shi et a1．，1998，l999)． 

3 The vegetation 

Term inology and classification of tropical vegetation 

have not been generalized world．wide because di行e卜 

ent disciplines were used by difierent investigators． 

For example，physiognomic and ecological character- 

isties，initiated by Drode(19l3)and Warm ing(1909)， 
were used as the main basis for vegetation classifica． 

tion by most American researchers，while floristic as- 

pects(Braun．Blanquet，1 932)were used by continen- 
tal European scientists．Our classification was based 

on physiognomic and ecological characteristics，to． 

ristic composition and habitats combined．Physiog． 

nomic and ecological characteristies were used mainly 

for classitication at the vegetation type level(Richards． 
1983)，while toristic composition and habitats com． 

bined was used mainly at the form ation leve1．Thus the 

primary vegetation of Xishuangbanna can be classi． 

fled into four main vegetation types，i．e．tropical rain 

forests．tropical seasonal moist forests，tropical mon． 

tane evergreen broad．．1eaved forests and tropical mon．- 

soon forests，including two vegetation sub．types，four 

form ation groups and eighteen form ations． 

I．Tropical rain forest(Vegetation type) 
I-1． Tropical seasonal rain forest (Vegetation 

sub-type) 

Ravine seasonal rain forest(Formation group) 
a．Pometia tomentosa + Terminalia f0一 

carpa forest(Form ation) 

b．Shorea wantianshuea forest(Form ation) 
c．Pometia tomentosa-Celtis philippensis var． 

wightii forest(Formation) 
Lower hill seasonal rain forest(Form ation group) 

a．Antiar& toxicaria+Pouteria grandiflora 
forest(Formation) 

b．Celt~ philippensis var．wightii-Lasiococca 

comberi vat．pseudoverticillata forest(For- 

mation) 
I-2．Tropical montane rain forest(Vegetation 

sub-type) 
a．Mastixia euonymoides-Phoebe megacalyx for- 

est(Form ation) 
b．Parachmeria yunnanens~-Gymnanthes remota 
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forest(Formation) 

II．Tropical seasonal moist forest(Vegetation type) 
Tropical seasonal evergreen moist forest(Form ation 

group) 

a． Osmanthus polyneurus-Dracaena cochin— 

chinensis forest(Form ation) 
b． Lasiococca comberi vaE pseudoverticil- 

tntn．Cteistanthus sumatranus forest(Forma— 

tion) 
Tropical seasonal semi—evergreen moist forest 

(Form ationgroup) 
a．Bombax insignis+ Colono 17oribunda forest 

(Formation) 
b． Bombax insignis—Garcinia bracteata forest 

(Formation) 

III．Monsoon forest(Vegetation type) 

a．Pterocarya tonkinensis forest(Form ation) 
b．Bombax ceiba forest(Form ation) 

c．Anogeissus acuminata forest(Form ation) 
d．Lannea coromandelica + Sterculia pexa forest 

(Form ation) 

IV．Tropical montane evergreen broad—leaved forest 

(Vegetationtype) 
a．Schima wallichif+ Castanopsis hystrix forest 

(Form ation) 

b．Schima wallichii+Lithocarpus fohaiensis forest 

(Form ation) 

c．Castanopsis echinocarpa forest(Form ation) 

3．1 Tropical rain forest 

The tropical rain forest (vegetation type) in 
Xishuangbanna was classified into two subtypes．i．e．a 

tropical seasonal rain forest and a tropical montane 

rain forest(Qu，1960；Wu，l980，1987；Zhang and Cao， 
l995；Cao et a1．，l996；Jin，1979，l983，1997；Jin and 

Ou，l997；Zhu，l992，l993a，l997；Zhu et a1．，1998)． 
The tropical seasonal rain forest is a rain forest in the 

lowlands usually below 900 m in elevation．while 

tropical montane rain forest occurs locally at higher 

elevations． 

The tropical seasonal rain forest of Xishuangbanna． 

in term s of physiognomy and structure．is similar,l：to 

the evergreen seasonal forest of tropical mlrlerica of 

Beard fl944，l955)which was reclassified by Rich— 

ards fl952)as a subform ation oftropical rain forest，2： 
to the humid evergreen type of the African tropical 

rain forest of Hall and Swaine(1976，l98l1，3：to the 

mesophyll vine forest of the Australian rain forest Of 

Webb rl959)or 4：to the semi—evergreen rain forest of 

Walter fl97l1．However,it resembles largely the 

semi—evergreen rain forests Of SE Asia Of W hitmore 

r l 984)．Since the rain forest in Xishuangbanna occurs 
at its limits of latitude and elevation and has a clear 

change of physiognomy betw een different seasons， 

Chinese botanists prefer the ternl tropical seasonal 

rain forest(Cao et a1．，l996；Jin，l983，l997；Wu， 

5 

1980，1987；Zhang and Cao，1995；Zhu，1992，1997； 

Zhu et a1．，1 998)．All the same，this forest belongs to 
the tropical rain forest form ation of SE Asia and is a 

type of semi—evergreen rain forest at the northern edge 

ofthe tropical zone． 

3．1．1 Tropical seasonalrainforest 

With conspicuous similarity in ecological and floristic 

characteristics to the tropical rain forest Of SE Asia． 

the tropical seasonal rain forest of Xishuangbanna is 

considered to be a type of tropical Asian rain forest．In 

southern Yunnan．this forest OCCurS in wet valleys and 

on lower slopes of hills or mountains below 1．000 m 

elevation．The same forest type also occurs in northern 

Thailand(Smitinand。l 966)and North Vietnam(Thin。 

l 997)although different names are used．The tropical 
seasonal rain forest represents SE Asian tropical rain 

forest at its limits of latitude and elevation． 

Like the equatorial lowland rain forest，the tropical 

seasonal rain forest has 3--4 indistinct tree layers．of 

which the top layer consists largely of emergent trees 

more than 30 m tall(the tallest up to 60 m、and has 
about 30％ Of crown coverage；the second layer,up to 

30 m high with almost continuous crowns and the 

greatest density of stems(70％一80％ coverage)．is the 
main canopy layer；the third layer,5一l 8 m tal1．with a 

crown cover of about 40％．consists of small trees and 

iuveniles of species from the upper layers．At some 

sites．the third layer can be further divided into tw o 

sub—layers：an upper sub—layer r l o_l 8 m tal1)and a 

lower sub—layer r5—9 m tal1)．In physiognomy the 
tropical seasonal rain forest iS dominated by evergreen 

mesophanerophytes with simple．1eathery and entire 

mesophyllous leaves and characterized by having 

abundant woody climbers and vascular epiphytes． 

Buttresses and cauliflory are also common．The forest 

iS mainly evergreen despite the fact that there are 

some deciduous trees in the emergent layen 

In floristic composition．the tropical seasonal rain 

forest is dominated by Euphorbiaceae，Lauraceae， 

Rubiaceae，Moraceae，Annonaceae，Meliaceae，Ascle— 

piadaceae， Apocynaceae， 0rchidaceae， Urticaceae， 

Rutaceae． Acanthaceae and Papilionaceae． Some 

families such as Sapindaceae，Anacardiaceae，Burse— 

raceae，Elaeocarpaceae，Ebenaceae and Combretaceae 

have less species richness than the form er ones．but 

thev are dominant in the tree layers ofthe rain forest． 

Still，some other families，which iust have a few spe— 

cies，such as Dipterocarpaceae(2 species)，Barringto— 

niaceae(1 species)，Tetrameleaceae(1 species)，Myris— 
ticaceae(9 species)，Guttiferae(8 species)，Icacina— 

ceae(9 species)，Ixonanthaceae(1 species)and Sapo— 

taceae r6 species)are of greater phytosociological 
importance in the forest． 

The tropical seasonal rain forest in Xishuangbanna 

occurs mainly in wet valleys and on lower hills below 
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900L_1．000 m elevation．Based mainly on habitats and 

floristic composition．tIle tropicaI seasonal rain forest 

of Xishuangbanna is further classified into two types 

(formation groups in terill of vegetation classification 

category)．i．e．a lower hill seasonal rain forest and a 

ravine seasonal rain forest(Wu．1 980，1 987；Jin，1 997； 
Jin and Ou，1997；Zhu，1992，l997；Zhu et a1．，1998)． 
The ravine seasonal rain forest，occurring at wetter 

ravine habitats，has a relatively high species diversity, 

more epiphytes and fewer deciduous仃ees than the 

lower hill seasonal rain forest．The ravine seasonal 

rain forest comes closer to the classic tropical rain 

forest．whereas the lower hill seasonal rain forest 

tends to be a type仃ansitional to the tropical montane 

forest． 

1)Ravine seasonal rain forest 

The ravine seasonal rain forest occurs in the wet val— 

leys and on lower slopes as well as shaded slopes 

rusually northeast facing)．It has fewer than 1 0％ de— 
ciduous trees．both in number of species and in indi— 

viduals．The forest is floristically characterized by 

Pometia tomentosa．Three ravine seasonal rain fo·rest 

formations are recognized in Xishuangbanna． 

Pometia tomentosa+Terminalia myriocarpa forest 

m  

50 

30 

0 
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This f0rest occurs mainly in wetter parts of valleys 

and on lower mountains of non—limestone below 1 000 

m elevation in the south of the region．mainly in 

M englaCoun ty． 

This forest is typically stratified with three tree lay— 

ers，reaching up t0 35_45 m hi gh(Fig．3)．The top tree 
layer has a coverage Of 25％一30％．Of which some 

仃ees are so huge that they soar above the canopy as 

emergent trees．The representative仃ee species Of the 

layer are Te inalia myriocarpa，Pometia tomentosa． 

Homalium laoticum var．glabrescens．Eldeocarlrus 

varunua，Sapium baccatum，Neonauclea griffithii， 
Garuga floribunda，Tetrameles nudiflora，Semecarpus 

reticulatus．Pterospermum lanceaefolium etc．The 
second tree layer with continuous crowns reaches uD 

t0 1 8—30 m high an d is wholly evergreen．The repre— 

sentative tree species are Garcinia cowa．Knema 

cinema var．glauca，Myristica yunnanensis，Barring- 

tonia macrostachya，Baccaurea ramiflora，Mitrephora 
wangii，Lasiococca comberi var．pseudoverticilata， 

Symphyllia silhetiana， Nephelium lappaceum var． 

pallens．an d Caryota ochlandra．The lower tree layer 

occupies a vertical Sl：Iace Of 6_18 m high and has a 

coverage of less than 50％．The common species are 

Pittosporopsis kerrii，Goniothalamus griffithii，Syzy— 
gium latilimbum，Cleidion bracteosum Trigonostemon 

thyrsoideum，Aglaia perviridis，Beilschmiedia purpu— 

rascens．Phoebe lanceolata and rsfieldia tetrate— 
pala(Table 3、． 

0 20 30 40 50 m 

Fig．3 The profile diagram ofPometia tomentosa+Terminalia myriocarpa forest．1．Termmafia myriocarpa；2
． Pometia tomentosa；3． 

Garrugafloribunda var．gamblei；4．Knemafurfuracea；5．Baccauria ramiflora；6．Garc&ia cowa；7．Syzygiura latilimbum；8．Bar- 
ringtonia macrostachya；9．Lasiococca comberi var．pseudoverticillata；10．Pittosporopsis kerrii；11．Pseuduvaria indochinensis；12

． 

Pterospermumlanceaefolium；13．Drypetes cumingii；14．Alphonseamonogyna；15．Musaacuminata；16Trigonostemonthyrsoideum； 

17．Ventilago calyculata；18．Neottoptreisnidus；19．Rhaphidophorahongkongensis；20．Combretumlatifolium；21．Fiss&tigma sp． 
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Zhu Hua：Forest vegetation of Xishuangbanna，south China 

Table 3 Importance values of tree species of Pometia tomen- 

rosa+Terminaliamyriocarpaforest 

Location：Menglun，Mengla County 

Elevation rln1： 700 650 

Area ofplot(m×m ： 50~50 50~50 

Number of tree species 48 49 

r>5 cmDBH)： 

Num ber of individuals： 96 l 08 

1．Only species with all average Importance Value Index(rvi) 

over2 are showninthetable． 

2．Average Importance Value Index 

Cumulative importance value from all plots 

The numberof plots 

7 

Importance value index = Relative abundance + Relative 

dominance(Basal area)+Relative frequency 

(Th e sameasinTables4—7．10and 12) 

The sapling—shrub layer consists of saplings．young 

lianas and shrubs，of which saplings predominate not 

only in number of individuals but also in num ber of 

species．The most frequently occurring shrubs are 

Lasianthus spp．，Ardisia tenera，Ardisia virens，Psy— 

chotria yunnanensis，Mycetia hirta，lxora lge,~， 

Duperrea pavetiaefolia，Miliusa chunii，Miliusa ve— 
lutina，Saprosmaternatum． 

Th e herb layer usually has a coverage of less than 

30％ an d the common species are Bolbites heteroclita． 

Tectaria variolosa，Phrynium capitatum，Rhyncho． 

techum obovatum，Phlogacanthus culviflol~ls var． 
brevicalyx，Eranthemum polyanthum，Rungia robusta， 

Gomphostemma spp．， er spp． 

Wl0ody lian as are very luxurian t in this forest type． 

Th e dominan t species are Randia bispinosa．Fis— 

sistigma spp．，Tetrastigma spp．，Parameria laevigata， 

Combretum latifolium，Salacia polysperma，l~nomis— 
cum tonkinensis，Erythropalum scarlderls，Parabarium 

spp．，Calamus spp．etc．Epiphytes are abun dant on tree 

trunks an d branches an d the frequently occurring spe— 

cies are Rhaphidophora hongkongensis，Rh．decursiva， 

Hoya spp．，Pipdr mullesua，Dischidia spp．as well as 

man y species of Orchidaceae an d Gesneriaceae． 

Strangling plants such as Ficus spp．are comm on in 

this foresttype． 

This forest formation，up to now,has the largest 

cover an d is the main ravine seasonal rain forest for． 

mation． 

b1 Shorea wantianshuea forest 

This forest type has been foun d only in limited habi— 

tats of M engla Coun ty,in the far south of the region， 

covering about 800 hm ．The form ation contains only 

one consociation with a single dominan t species Sho． 

rea wantianshuea of Dipterocarpaceae．The diptero— 

carp forest occurs interm ittently along the Nanna 

River an d its tributaries，the Nanhan g and Nansha 

Rivers at 700-950 m above sea leve1．In comparison 

with the form er form ation this forest type is richef in 

species and appears more similar to a typical tropical 

rain forest．Its floristic composition is also more simi— 

lar to that of tropical SE Asia．This forest type belongs 

to the dipterocarp forests Of SE Asia and is a type of 

northernmargin ofthe latter． 

This dipterocarp forest，reaching up tO 60 m high，is 

the tallest forest in south China(Fig．4、．The top tree 
layer with very un even crown can opy reaches 3 -l50 

m high an d has a coverage of about 30％．As an emer- 

gent tree， the single dominant species Shorea 

wantianshuea is the tallest tree．with crown bran ches 
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near the top and its semi—orbicular crown soars high． 

0ther top tree species，such as Pometia tomenrosa． 

Terminalia myriocarpa，Sapium baccatum，Neonau— 

clea griffithii，Machilus tenuipilis，Semecarpus reticu— 
latus．Cyclobalanops~ chrysocalyx．Sloanea dasy- 

carpa，Canarium bengalense and Amoora tetrapetala 

usually occupy a space Of 30_45 m high above the 

continuous crown canopy of the second tree layer and 

under the crown  of Shorea wantianshuea．The second 

仃ee layer reaches up to l 8—30 m high．Garcinia cowa 

predominates in this layer and other representative 

species are Ficus langkokens~，Symphyllin silhetiana， 

Knema furfuracea，Pseudouvaria indochinensis，Bar- 
ringtonia macrostachya， Gironniera subaequalis， 

Knema cinerea var． glauca， Pterospermum 

menglunensis， Diospyros xishuangbannaensis and 

Nephelium lappaceum var．pallens．Th e third tree 

layer is《；_ 0 m high and can be roughly divided into 

two sub—layers．The upper sub—layer occupies the 

l _20 m high space and has as common species Bac— 

caurea ramiflora，Dichapetalum genonioides，Eurya 
austro-yunnanensis， Beilschmiedia purpurascens， 

Diospyros atrotricha an d Memecylon cyanocarpus． 

The lower sub—layer is 6-1 0 m high．The species Pit- 

tosporopsis kerrii predominates and other comm on 

species are Phoebe lanceolata、Cleidion bracteosum、 

Syzygium latilimbum， Trigonostemon thyrsoides， 

Diospyros nigrocortex， Mezzettiopsis creaghii and 

ftseagarrettii(Table4、． 
The sapling—shrub layer is 1．5-5 m high and has a 

coverage of 2O％一3O％．Th e most frequently occurring 

shrub species are Saprosma ternatum，Ixora amplexi- 

caulis， Urophyllum sinenSiS， Drypetes hoaensis， 

Lasianthus sikkimens~，Lasianthus wallichii，Mycetia 

gracilis、Randia yunnanensis and P chotria yun． 

nanensis． 

Th e herb layer has a coverage which varies from 

l0％ to 70％ depending on microhabitats．The most 

frequently occurring species are Acabthus leu— 

costachys，Phrynium placentarium，Rhynchotechum 

obovatum， Amischotolype hookeri， Elatostemma 

megacephalum，Pters quilleana． 

Liarias are very abundant in the dipterocarp forest． 

The dominant lianas are Tetracera scandens．Randia 

bispinosa，Parameria laevigata，Bythneria iniergrifo— 
lia，Calamus gracilis and Combretum latifolium． 
Epiphytes are also abundant in the forest．Fre— 

quently occurring species are Rhaphidophora 

hongkongensis，Ficus sagittata，Neottopteris somon- 

siana，Rh．decursiva，Rh．crassicaulis，Arthropteris 

palisolii，Piper mullesua，Aeschynanthus spp．，Micre— 

chites polyantha and a number of Orchidaceae species． 

Strangling plants，such as Ficus subulata，Ficus gib— 

bosa vat．cuspidifera，are comm on．Some root para— 
sitic plants，such as ApJfly，lorchis caudata，Balano— 

phora spp．，also occur in the forest． 
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Table 4 Importance Values of tree species of Shorea 

wantianshuea forest 

Location：Bubeng，Mengla County 

Elevation：700-800 m 

Cumulative plot area(hm 1．04(2，500 m +2，500 m +2，400 

m +3．000m 1 

Number of tree species：125 

Num ber of individuals f>5 cm DBH)：892 

c)Pometia tomentosa-Celtis philippensis var．wightii 
forest 

This forest occurs near the bottom of valleys and on 

lower slopes in somewhat less wet habitats．with rock 

outcrops usually covering more than 30％ Of the lime— 

stone groun d．It usually has Celtis philippensis var． 

wightii and Lasioccoca comberi var．pseudoverticil- 

lata as co—dominan t species in the second tree layer 

and Pometia tomentosa as a dominant species in the 

top仃ee layer．Sumbaviopsis albicans is the dominant 

species in the upper sublayer of the third layer as is 

C idion spici l 51．
．florum in the ower sublayer(Table 

The understory with a cover Of 50％．consist almost 

entirely of saplings．Only a few shrub species were 

recorded．Commorl species are Psychotria siamica， 

Sauropus macranthus and Miliusa tenu&tipitata．Th e 
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Zhu Hua：Forest vegetation of Xishuangbanna，south China 

herb layer has a cover of30％ and Tectaria cordatum， 

a fern species，and Piper polysyphorum are the most 

common species．Ventilago calyculata var．trichoclad 

and，Loeseneriella lenticellata are common lianas． 

m  

50 

30 

20 

0 

9 

Rhaphidophora hongkongensis and Pothos chinensis 

are frequent epiphytes．This comm unity is transitional 

towards the lower hill seasonal rain forest in physiog— 

nomy and floristic composition． 

Fig．4 The profile diagram of dipterocarp rain forest．1．Shorea wantianshuea；2．Canarium bengalese；3．Pometia tomentosa；4． 

Elaeocarpus varunum；5．Semecarpus reticulatus；6．Antidesma calviscens；7．Nephelium lappaceum vat．pallens；8．Garcinia cowa； 

9．Pseuduvaria indochinensis；10．Htex quinata vaE pubescens；l1．Diospyros atrotricha；12．Drypetes hoaesis；13．Diospyros 

xishuangbannensis；14．Dysoxylum lenticellatum；l5．Pittosporopsis kerrii；16．Baccaurea ramiflora；17．Diospyros nigrocartex；l8． 
Uvaria tonMnensi；19．Ficus subulata；20．Rhaphidophora hongkongensis；21．Arthropteris pal&otii；22．F／cus sagittata；23． 

Rhaphidophora crassicaulis；24．Piper mullesua；25．Neottopteris somonsiana；26．Salacia cochinchinensis；27．Parameria laevigata； 

28．Symphoremainvulucrata；29．Ficusgibbosavar．cuspidifera． 

2、Lower hill seasonal rain forest 

The lower hill seasonal rain forest occurs in the less 

wet habitats on lower hills and lower Sun．．facing(usu．． 

ally southwest)slopes．Deciduous trees make up 
l 0L_30 per cent of the number of species or in impor— 

tance value．Its canopy is about 3 45 m high with a 

relatively clear stratification．Th e top layer with a 

crown cover of 40％一50％ is 3 45 m tal1．Th e second 

layer is still the main canopy layer with a crown  cover 

of 70％r80％ and l5-28 m tal1．Th e third layer with a 

cover of circa 50％—60％ is 3一l 5 m tal1．1'WO lower 

hill seasonal rain forest formations were recognized in 

Xishuangbanna． 

a)Antiaris toxicaria+Pouteria grandiflora forest 

Th is forest formation occurs mainly on lower hills and 

lower mountains surrounding wide depressions below 

800 m elevation．The areas have now been opened up 

to use for agriculture on a large scale and SO the primi— 

tive forests Of tIlis form ation have been largely de— 

stroyed．Th ere are only a few more or less disturbed 
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forests remaining in SO-called ‘‘Holy hills’’close to 

villages，such as Mangyanguan of Menglong，Mangjin 
and Chengzi of Menglun，M anfa and Mangyuan of 

Menghan ． 

Table 5 Importance values of tree species of Pometia tomen- 

tosa-Celtisphilippensis var．wightii forest 

Location：Mengxing，Mengla County 

Elevation(m)： 700 

Area ofplot(mxm)： 50x50 

Number of species f>5 cm 23 

DBH)： 

740 

50x50 

l9 

Num ber ofindividuals： I18 164 

The forest reaches up to 35-45 m high．The top tree 

layer with discontinuous crowns and a coverage Of 

20％一30％．emerges above the continuous crown  Can ． 

opy of tI1e second仃ee layer fFig．5)．Th e representa． 

tive tree species of this layer are Antiaris toxicaria． 

Chukrasia tabularis，Pouteria grandiflora，Ficus al- 
tissima，Ixonanthes cochinchinensis，Canarium album， 

Amoora dasyclada an d Gironniera subaequalis．Th e 

second tree layer reaches up to 15_28 m high an d has 

a continuous crown  canopy．1]he most representative 

缸ee species are Knema globular& P0lvnlthia chelien． 

sis，Acronychya pedunculata． thophy，lum siamen． 

sis，Microcos paniculata， Garcinia xanthochymus， 

Forestry Studies in China，Vo1．8，No．2，2006 

Mangifera siamemsis，Arytera litoralis， 
montana，Mitrephora thorelii and Knema furfuracea． 
The lower tree layer iS 5-15 m high．Th e common 

species are Suregoda glomerulata，Aporusa dioica， 

Aporusa villosa，Memecylon polyanthum，Glycosmis 

cochinchinensis， Ardisia depressa， Hyptianthera 

stricta，Millettia leptobotrya and Ostodes paniculata 

(Table 6、． 

The sapling．shrub layer iS 1-5 m high an d has a 

coverage of 30％ 40％．This layer consists of saplings． 

young lianas and shrubs．Th e most abun dant shrub 

Tabie 6 Importance values of tree species ofAntiaris toxicaria 

+Pouteriagrandiflora forest 
Location：Menglun，Mengla County 

Elevation nn1： 680 650 

Area ofplot(m×m)： 50x50 50x50 

Num ber ofspecies f>5 cm 46 52 

DBH、： 

Num ber of individuals： 207 l 82 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


Zhu Hua：Forest vegetation of xishuangbanna，south China 

species are Prismatomeris tetranda,Canthium hor- 

ridum．Euodia lepta, Clnusena dentata, Pandanus 

furcatus andPsychotria henryi． 
The herb layer is about 1 m high and has a coverage 

of 20％一80％．The most frequently occurring herba— 

ceous plants are Geophila herbacea，Lepidagathis 

incurva，Hypoestes triflora，Oplismenus compositus， 
Pleocnemia winittii and Tectaria variolosa． 

Lianas are abundant in tIle forest and most of them 

are woody lianas．The predominant species are Randia 

bispinosa，Connarus yunnanensis，Salacia polysperma， 

Combretum latifolium，Ventilago calyculata，Strychnos 
nitida，Fissistigma maclurei，Neuropeltis racemosa， 

Acacia intsia var．caesia and Thunbergia grandiflora． 
Epiphytes are not abundant．The common species， 

which can  be found in most stands，are Pothos 

chinensis， Cymbidium pendulum， Pseudodrynaria 

COFOl'lal'lS an d Lepisorus spp． 

m  

40 

30 

20 

1O 

0 

1 1 

b1 Celtis philippensis var．wightii-Lasiococca comberi 

var．pseudoverticillata forest 

This is the most common community on 1ower 1ime— 

stone slopes．Th e top tree layer is dominated by Celtis 

philippensis var．wightii，with some scattered decidu— 

ous emergent trees(Fig．61．Lasiococca comberi var． 
pseudoverticillata is the dominant species in the sec— 

ond layen Sumbaviopsis albicans an d Cleidion 

spiciflorum still dominate the third layer(Table 71． 
Th e understory with a cover Of 30％-50％ consists 

of saplings．Fewer true shrub species were recorded． 

The herb layer is rather undeveloped and consists 

mainly of seedlings an d a lot of creeping lianas．Th e 

most common creeping liana species are Derris cau— 

datilimba and Loesenerie，la yunnanensis．Big woody 

lian as such as Combretun spp．，Tetrastigma spp．and 

Ventilago spp．occur often．Epiphytes are less frequent 

than in the ravine seasonal rain forest． 

0 2O 3O 4O 5O 6O 7O m 

Fig．5 The profile diagram of Antiaris toxicaria+Pouteria grandiflora forest．Gi．：Gironniera subaequal&；C1．：Clausena dentata； 

Pt．：Pterospermum lanceaefolium；Ac．：Acronychia pedunculata；R乱：Randia yunnanens~；Can．：Canthium horridum；Ne．：Nephe- 
niun lappaceum var．pallens；Ano．：Annonaceae；Os．：Ostodes paniculata；Ix

． ：Ixonanthe cochinchinensis；E1．：Eleocarpus sphaero— 

carpus；Ge．：Suregoda glomerulata；A1．：Alangium kurzii；Cap．：Capparis membranifolia；Ant．：Antiaris toxicaria；Art．：Artocarpus 

tonkinensis；Pr．：Prismatomeris tetrandra；Kn．：Knemafurfuracea；Po．：Pouteria grandifolia；An．：Antidesma calvescens；Sy．：Sym— 

locos cochinchinensis；Ta．：Tarenna sylvestr~；E ：Evodia simplicifolia；Ch．：Ch~ocheton siamensis；Xa．：Xanthophyllum siamense； 

K．：Knema globularia；Li．：Li~ea garrettii；Ca．：Canarium album；Ar．：Ardisia yunnanens~；D
．：Dalbergia stipulata；Cro．：Croton 

argyrams(From Wu c Y ed．Vegetation ofYunnan．Fig．5一1．1987)． 
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Fig．6 The profile diagram of C ，f philippensis var．wightii—Lasiococca comberi var．pseudoverticillata forest·l· · 

啦2。C击t phitippensis var．wightii；3 Lasioccoca comberi var．pseudoverticillata；4．Sumbaviopsis albicans；5·Cleidion spi~iflo一 
m 6。Alpho enmoliis 1．Amooratetrapetala；8 Tarenna sylvestis；9 Garcinia bracteata；10．Metadina~ichotoma；11·A honsea 

D D固 口；12．Beilschmiediayunnanensis；13．Combretum latifolium；14．Ventilago calyculata；15· 辔舢  

Table 7 Importance values of~ee species ofCeltisphilippensis,car．wightii-Lasi。∞c ∞ 6 f var．pseudoV cf f0∞ t 

L0cation： Mengyen Menglun Menglun Mengyen 

Elevation(m)： 

Area ofplot： 

Number of species(>5 cm DBH) 

Number of individuals 

800 1,000 1,060 825 

50mx50m 

27 

1O2 

20(10mxl0m) 

23 

271 

5(10m~10m) 

l2 

44 

40mx60m 

l1 

142 

1 ! ! ! 一 — l 67．12 126．10 101．00 151．10 111．30 !塑箜 
Lasiococca comberi var．pseudoverticil— 

lata 

Celtis philippensis Var．wightii 

Chukrasia tabularis vat．velutina 

Garugafloribunda vs．r．gamblei 

Tetrameles nudiflora 
Sumbaviops~albicans 

Cleidion spiciflorum 
Alphosea mollis 

Tarena sylvestis 

Bombax insignis 

Metadina trfchotoma 

Amooratetrapetala 

Laportea sinuata 

Syzygium szemaoensis 

Fortunella polyandra 

Garcinia bracteata 

Polyalthia chel~nsis 

Atphonsea monogyna 

Croton crcIsS lium 

Symphyllia silhetiana 

Beilschmiedia yunnanensis 

rnra~ot,7 f』rpn 

23．64 

l5．37 

9．66 

40．67 

l1．8l 

l0．67 

l0．8l 

l7．00 

5．84 

9．9l 

l1．7l 

6．3l 

3．09 

44．18 

l1．42 

32．16 

9．33 

6．67 

l4．1 

2．27 

4．99 

7．55 

l2．7 

2．11 

3．45 

6．66 2．12 

30．37 97．20 

30．24 — 

8．97 — 

7．64 

7．57 

l8．42 

7．57 

13．85 

8．34 

J． 

J． 

J． 

8．42 

6．39 

9-30 

l2．80 

6．23 

8．90 

48．85 

l4．26 

l2．70 

l0．17 

8．80 

8．55 

7．30 

5．42 

4-25 

4．O3 

3-33 

3．35 

3．20 

3．14 

3．0l 

2．93 

2．44 

2．33 

2．23 

2．2O 

2．11 
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3． ．2 Tropical montane rainforest 

The tropical montane rain forest in Xishuangbanna is 

similar to the lower montane rain forest of tropical 

Asia(Whitmore，1 984．1 990)．It occurs in wet mon— 
tane habitats between 900L_1．800 m elevation in the 

region．In species richness the tropical montane rain 

forest is dominated by Lauraceae，Euphorbiaceae， 

Papilionaceae，Fagaceae，Rubiaceae，Theaceae，Lili— 

aceae，Rosaceae and Araceae，while Magnoliaceae， 

M astixiaceae，Lauraceae，Fagaceae，Theaceae，Nys— 

saceae，Euphorbiaceae and Elaeocarpaceae are the 

dominant families in the tree layers．In physiognomy 

the tropical montane rain forest is dominated by ever- 

green mesophanerophytes and microphanerophytes 

with simple．1eathery and entire mesophyllous leaves 

and characterized by having more or less frequent 

woody lianas and abundant epiphytes．abundant her— 

baceous phanerophytes but few buttresses and cauli— 

flory．Compared with the seasonal rain forest of the 

region．the montane rain forest has less abundant 

megaphanerophytes and large woody lianas，but more 

abundant micro and nanophanerophytes，herbaceous 

phanerophytes and more plants with simple．1eathery 

and non—entire and microphyllous leaves(Zhu et a1．． 

2004)．AIthough the tropical montane rain forest is 
somewhat different from the lowland rain forest in 

floristic and physiognomic characteristics．it is still 

considered to be a type of tropical rain forest by most 

researchers(Beard，1 944，l 955；Grubb，1 964；Robbins， 

1 968；Whitmore，l 984，1 990；Richards，1 952，l 996)． 

Based mainly on their habitats，species composition 

and forest profiles，the vegetation of the montane rain 

forest is classified into two formations(Wang et a1．． 

2001：Zhu et al 2004)： 

1)Mastixia euonymoides—Phoebe megacalyx forest 

This forest occurs mainly in wetter montane valleys． 

The forest has usually two tree layers(Fig．7、．The 
upper layer is up to 35 m high with a crown cover Of 

70％一80％ and is dominated by Mast ia euonymoidos． 

Manglietia hookeri，Michelia cavalerieri and Nyssa 

wenshanensiS vat．1ongipedunculata．On some sites M． 

euonymoidos grew suffi ciently tall so as to be consid． 

ered as emergent．The lower tree layer was further 

divided into tw o sub—layers at some sites．The upper 

sub—layer is l 0—20 m high with a crown cover Of 

60％一70％ and dominated by Phoebe megacalyx． 

Syzygium brachythyrsum and Dysoxylum 

binecteriferum．The lower sub—layer is 5-1 0 m high 
with a cover of 40％一50％ ．The most frequent species 

are Ardisia thyrsiflora， Cylindrochelupha kerrii， 

Ostodeskuangii andBrasaiopsis lepidota(Table 8、． 
The shrub layer is up to 1-5 m high and dominated 

by iuvenile trees．The most frequent shrub species are 

Psychotria symploc~folia， Brassaiopsis fatsioides， 

1 3 

Table 8 Importance values of tree species of Mastixia euo— 

nymoides—Phoebemegacalyx 

Location：M engsong，Jinghong County 

Elevation rm)：1，65O一1，780 

Area ofplot：5(25 mx20 m、 

Number of species r>5 cm DBH)：62 

Number of individuals：26 1 

。1．Only specieswithanIVI over 2 are showninthetable． 

RA-relative abundance；RD：relative dominance；RF：rela— 

tive frequency；IⅥ ：importance value index 

Importance value index=relative abundance+relative domi— 

nance(Basal area)+relative frequency 

(The same asinTables 9．11 and 14—171 

Mycetia gracilis，Brachytome hirtellata var．glabres— 

cens and Oxyspora vagans． 

The herbaceous layer is well developed with a 

cover of 50％-70％．Abundant species are Ophior- 
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rhiziphyllum macrobotryum Allantodia dilatara， 

Ctenitopsis spp．，Microsorium dilatatum，Porandra 

scandens，Rhynchotechum obovatum and Strobilan— 

thus spp． 

There are a few lianas although some big woody 

individuals belonging to species such as Epigeum au— 

m  

38 

20 

0 

Forestry Studies in China，Vo1．8，No．2，2006 

ritum，Bousigonia angustifolia，Clamus bambariensis 
and Gnetum montanum are present． 

Epiphytes are abundant． TIley include Pothos 

chinensis， Neottopteris 

hongkongens&，Aesch)，nanthus bracteatus，Pholidota 

imbricata and Asplenium normale． 

0 20 30 40 45 m 

Fig．7 The profile ofMastixia euonymoides—Phoebe megacalyx forest．1．Alcimandra cathcartii；2．Phoebe megacalyx；3．Masitixia 

euonymoides；4．Helicia pyrrhobotrya；5．Symplocos hookeri；6．Cylindrochelupha kerrii；7．Linociera insane；8．Callophylum 

polyan~um；9．Macaranga henryi；10．Syzygium brachythyrsum；11．Cyclobalanopsis sp．；12．Xanthophyllum yunnanensis；13． 

Dysoxylum binecteriferum；14．Cryptocnryn rolletii；15．Oxyspora vagans；16．Castanopsis argyrophylla；17．Litsea lancifolia vat． 

pedicellata 

2)Parachmeria yunnanensis—Gymnanthes remota 
forest 

This forest Occurs on shady slopes and on tops of hills 

The forest is 25-30 m high with a very even canopy． 

It also has two tree layers(Fig．8、．The upper layer 
with a crown cover of 80％ is dominated by P yun— 

nanensis， Nyssa wenshanensis， Cinnamomum 

javanicum and Callophylum polyanthum．The lower 

layer,at 5-20 m with a cover of 70％一80％．is domi． 

nated by G remora，Syzygium brachythyrsum， 一 

thophylum yunnanensis and Wendlandia pingpiensis 

(Table 91． 

The shrub layer is l-5 m high with a cover of 

30％—40％ and dominated by iuvenile trees．Frequent 

shrub species are Euodia lepta，Fargesia plurisetosa， 

Lasianthus lucidus PSvchotria symplocifolia Ox— 

yspora vagans and Lasianthus inodorus． 

The herbaceous layer is usually less developed 

than  in the preceding forest type．Frequent species are 

Davallia mairesii， Pteris insignis， Ophiopogon 

graminifolia，Co&sis poth(folia and StrobilanthUS 

spp． 
Th ere are few lianas but some big woody lianas 

occur such as Connaris paniculatus， Celastrus 

monospermum，Epigeum auritum，Bousigonia angus— 

tifolia，Gnetum montanum and Alyxis balansae．Epi— 
phytes are fewer than in the Mastixia euonymoides— 

Phoebemegacalyx forest． 
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Fig。8 The profile of Parakmeria yunnanensk-Gymnanthes remota forest．i．Parakmeria yunnanensis；2．Callophylum polyanthum； 

3．Xanthophyllum yunnanens~；4．Nysssa wenshanensis var．1ongipedunculata；5．Cylindrochelupha kerrii；6．Microtropis teragona； 

7．Wendlanidapingpiensis；8．Gymnanthes remota；9．Syzygium brachythyrsum；10．Micheliafloribunda；11．Dimocarpusyunnanen- 

sis；12．Mastixiapentandra subsp．chinensis；13．Reevesiathyrsoidea；14．Dysoxylum binecteriferum；15．Gomphandratetrandra；16． 

Acerdecandrum；17．Ostodes kuangii． 

3．2 Tropical seasonal moist forest 

Tropical seasonal moist forests occur on the middle 

and upper limestone slopes．ran ging from 65o_1．300 

m in elevation．This vegetation type abuts the seasonal 

rain forest in limestone valleys and lower slopes and 

was called monsoon forest by some Chinese authors 

(Wu，1980，1987)．The term seasonal moist forest is 
preferred here because the forest is not equivalent to 

Schimper’s monsoon forest(Schimper,1903)．despite 
the fact that it is affected by seasonal dryness an d 

contains a variable percentage of deciduous trees(Zhu 

et a1．．1 998)．The seasonal dryness in the region is 
compensated to some extent by dense fog accompa— 

nied by low temperatures during the same months 

(November to April)(Whitmore．1984)．Some de— 
ciduous trees shed leaves towards the end of the dry 

season， while others such as Cratoxylon cochin— 

chinensis shed their old leaves as new ones develop． 

This suggests that the occurrence of deciduous trees in 

the region is more frequently associated with loca1． 

dry habitats than with the seasonal dryness ofthe eli— 

mate．Therefore，using the term  monsoon forest for the 

evergreen or semi—evergreen forest on limestone soil is 

confusing because Schimper’s monsoon forest is more 

or less completely leafless during the dry season．The 

term “tropical seasonal moist forest'’is used here for 

mis type of forest in Xishuangbanna because Of its 

physiognomy,habitat and the confusion with the terill 

“monsoon forest'’(Zhu et a1．，2003；Zhu，2005)． 
In physiogn omy,the seasonal moist forest is still 

dominated by evergreen mesophanerophytes an d mi— 

crophanerophytes with simple，leathery and entire 

mesophyllous leaves and has many woody lian as． 

Compared with the seasonal rain forest of the region． 

the seasonal moist forest has less abundant mega— 

phanerophytes， but more 

chamephytes and more-plants 

eryleaves． 

The tropical seasonal moist 

abundant herbaceous 

with compound，leath— 

forest is basically ever- 

green， with two distinct tree layers．Lasiococca 

comberi var．pseudoverticillata and Osmanthus poly— 

HeuFus are the dominan t species in the top layer and 

Dracaena cochinchinensis an d Cleistanthus sumatra— 

BUS are usually the dominant species in the second 

layer．The un derstory consists of saplings an d creeping 

lian as．Two forest formation groups are recognized 

based on habimt，physiogn omy an d floristic composi— 

tion：a tropical seasonal evergreen moist forest an d a 

tropical seasonal semi—evergreen moist forest． 
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Table 9 Importance values of tree species of Parachmeria 

yunnanensis—Gymnanthes remota forest 

Location：Mengsong，Jinghong County 

Elevation(m)：1，650L_1，700 

Area ofplot：5(25 mx20 m) 

Number of species f>5 cm DBH)：7 1 

Number of individuals：293 

(To be continued) 
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Continue 6le 9 

Table 10 Importance values of tree species of Osmanthus 

polyneurus-Dracaena cochinchinensis forest 

LOCation 

Elevation(m)： 

Area ofplot(m m) 

Number of species f>5 cm 

DBH1： 

Longpa， 

Jinghong 

1．320 

25x20 

15 

Longpa， 

Jinghong 

1．420 

25x20 

21 

Number of individuals： 37 42 

3．2 1 Tropical seasonal evergreen moistforest 

This tropical seasonal evergreen moist forest occurs 

on the upper slopes，the shady slopes or the tops of 

lower hills with more than 90％ Of rock outcrops from 

600 m to 1．300 m elevation and usually abuts the sea— 

sonal rain forest on the lower slopes and in Valleys． 

This forest is almost entirely evergreen，with two dis— 

tinct tree layers．The toP layer with a crown cover of 
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40％—6O％ is 1 5-25 m tall and the second layer with a 

crown cover of 70％一80％ is 3-1 5 m ta11．Woody 

climbers are very abundant．VaSculat epiphytes with 

small thick leaves are frequent． Some deciduous 

emergent仃ees such as Tetrameles nudiflora．Garuga 

pinnata and Chukrasia tabular／s are sparsely dotted 

throughout the forest． 

Two main forest formations were recorded： 

l 1 Osmanthus polyneurus-Dracaena cochinchinensis 

forest 

This forest usually occurs on the upper slopes of 

moun tains or hills above 1．000 m elevation．Osman— 

thus po，vneurus IS the dominant specles in the top 

layer and Dracaena cochinchinensis is usually domi— 

nant in the second layer(Fig．9、． 
The understory consists of saplings and creeping 

lianas．The most common lianas are Loeseneriella 

yunnanensis and Hiptage benhalensis． Herbaceous 

species of the family Urticaceae such as Procris cre一 

1 7 

nata，Elatostema spp．and Pilea spp．，are abundant． 

Epiphytes on rock are also frequent(Table 1 0)． 

2、 Lasiococca comberi var． pseudoverticil- 

lntn—Cleistanthus sumatranus forest 

This forest type occurs only on the dry slopes and the 

tops of the lower hills in Menglun between 600—800 

m．There are tw o tree layers．of which the upper layer 

is 16 to 23 m ta11 an d has a cover of 50％ ：the lower 

layer is 5-16 m ta11 and has a cover ofmore than  70％ 

(Fig．1 0)．It is basically a community with the pre— 
dominant species Lasiococca comberi var．pseudover— 

ticillata in the upper tree layer and C ／stanthus su— 

matranus in the lower tree layer．It abuts the lower hill 

seasonal rain forest．which is on the lower slopes and 

in valleys．Some deciduous emergent trees such as 

Tetrameles nudiflora，Garuga pinnata and Chukraa7ia 
tabularis are sparsely dotted throughout the forest． 

The un derstory is similar to the form er commun ity 

f11able l1)． 

0 10 20 30 m 

Fig．，The profile diagram of tropical seasonal moist forest(Osmanthus polyneurus-Dracaena cochinchinensis community)
． 1．Dra- 

caena cochinchinensis；2．Amoora tetrapetala；3．Tarenna sylvestris；4
． Garcinia bracteata；5．Mallotus philippinensis；6

． Diospyros 

yunnanens~；7．Syzygium balsameum；8．Photinia angusta var
． hookeri；9．Alphonsea raollis；1 0．Engelhadtia spicata；1 1

． Clausena 

excavata；1 2．Osmanthus polyneurus． 
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0 10 20 30 40 50 m 

Fig．10 The forest profile diagram of tropical seasonal moist forest(Lasiococca comberi vaE pseudoverticillata-Cleistanthus suma- 

tranus community)．1．Tetrameles nudiflora；2．Cleistanthus sumatranus；3．Laportea urentissima；4．Pothos repens；5．Sumbaviopsis 

albicans；6．Garrugafloribunda var．gamble；7．Mallotus paniculata；8．Lasioeocca comberi vaE pseudoverticillata；9．Cleidion bre- 

ripetiolatum；10．Sterculia lanceola ：11．Murraya tetramera；12．Musa acuminata；13．Alocasia macrorhizza；14．Colonaflori- 

bunda；15．Unknown；16．Celtis wightii；17．Santaloides roxburghii；18．Sumbaviopsis albicans；19．Dracaena cDc f玎c f玎P玎 ；20． 

Aglaiaparviridis；21．Saurauiatristyla；22．Mitrephorathorelii；23．Salaciapolysperma；24．Leeacrispa；25．Mallotusphilippinensis； 

26．Caryota monostachya；27．Dead tree(From Xu&Jiang ed．Reports on the Nature Reserve of Xishuangbanna，PP．1 36：Fig．5， 

1987)． 

Table 1 1 Importance values of tree species of Lasiococca 

comberi vat．pseudoverticillata-Cleistanthus sumatranusforest 

Location：Menglun，Mengla County 

Elevation：750 m 

Area ofplot：50 m~50 m 

Number of species r>5 cm DBH)：29 

Number of individuals：445 

3．2．2 Tropical seasonal semi—evergreen moistforest 

This formation group occurs on much drier lower and 

middle slopes．The forest is semi—evergreen with de． 

ciduous trees making up 30—60 per cent of the number 

of species and 35-70 per cent of the importance value 

index．ToP layer trees are usually deciduous with um— 

brella crowns and thicker bark．The dominant species 

in the top layer is usually Bombax insignus．but in 

some sites Colona floribunda，Tetrameles nudiflora or 
Ervthrina lithosperma are either dominant or 

co—dominant．Th e second tree layer is evergreen．Small 

woody climbers are abundant but vascular epiphytes 

are less~equent． 

Two main forest form ations were also recorded： 

n Bombax insignis+Colonafloribunda forest 

This forest occurs on the lower and middle dry slopes 

and covers a relatively large area．Bombax insignis is 

the dominant species．In some sites ColoHa 17oribunda， 

Erythrina lithosperma are co—dominant species in the 

top ayer．PiStacia weinmanifolia is usually dominant in 

the second layer(Table l 2、．The understory consists of 
saplings，lianas and shrubs．CommoI1 shrub species are 

Murraya koenigii，Colebrookea opposiHfolia and Allo— 
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phylus hirsutus．Common lianas are Amalocalyx yun— 

nanensis，Porana spectabilis and Acacia pinnata．Epi— 

phytes are rare． 

2)Bombaxinsignis—Garciniabracteataforest 

This forest occurs on the lower and drier,gentle slopes． 

Bombax insignis，as emergent trees，reaches up to 35 m． 

Garcinia bracteata and Dracaena cochinchinensis are 

the co—dominan t species in the second layer．The un— 

derstory is similar to the former comm unity(Table 13)． 

Table 12 Importance values of tree species of Bombax insignis+ 

Colonafloribundaforest 

Location： Huiwa Yingchan Mengyen 

Elevation(m)： 980 1，200 1，000 

Area ofplot(m×m)： 30x30 25x30 40x50 

Number ofspecies 19 20 16 

f>5 cmDBH)： 

Number of individuals：70 38 57 

(To be continued) 

Continue 1'ab1e 1 2 
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Table 13 Importance values of tree species of Bombax in— 

s~nis—Garcinia bracteata community 

Location：Mengyen，Mengla 

Elevation(m1：800 

Area ofplot：50 mx50 m 

Number of species r>5 cm DBH)：27 

Num ber of individuals：l1 5 

1．Only species with RA+RD over 2 are shown in the table 

2．RA：Relative abun dance；RD：Relative dominance 

3．3 M onsoon forest 

The monsoon forest is a tropical deciduous forest un der 

the influence of a strong monsoon climate as defined 

by Schimper(1903)．In southern Yunnan and SE Asia． 
monsoon forests have ofien a mosaic distribution with 

the seasonal rain forests．Monsoon forests seem an in— 

termediate type between seasonal rain forests and sa． 

vanna．In Xishuangbanna，monsoon forests occur on 

the banks of the Mekong River and at wide basins 

where there is an evidently annual dryness。controlled 
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by a sgong monsoon climate(Zhu，2005)．The mort— 
soon forest is usually 20—25 m tall with 1-2仃ee layers． 

The upper tree layer with an umbrella crown is com— 

posed of deciduous trees．or the仃ee layers are all de— 

ciduous．WOody lianas and epiphytes are scarce．Fre— 

quent tree species are Bombax ceiba，Ficus altissima， 

Chukrasia tabularis var．velutina，Erythrina stricta， 

Pterocarya tonkihens&．Albizia chinens~ Bischoffia 

javanica，Bauhinia variaegata，Anogeissus acumunata， 
Stereospermum tetragonum and Mitragyna brunonis． 

The monsoon forest is often a single dominant tree 

community．Four main formations are recognised in 

Xishuangbanna region： 

3．3．I Pterocarya tonkinens~forest 

This forest occurs mainly at alluvial banks of rivers， 

m  

25 

20 

O 
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such as the Mengxun，Nanla and Luosuo，between 

480—650 m elevation．in M engla County．The forest is 

up to 25 m tall and has a仃ee layer with a canopy cover 

Of 80％．The tree layer is dominated by P rocarya 

tonkinens and occasionally Anthocephalus chinensis， 

Trewia nudiflora and Lagerstroemia tomentosa are 
present in the forest．Underneath the仃ee layer is a sap— 

ling—shrub layer with a cover of 30％一50％ and a her— 

baceous layer with a cover Of 1 0％一20％．Woody lianas 

and epiphytes are rare in the forest．Frequent shrub 

species are Homonoia riparia，Cipadesa baccifera， 
Solanum torvum，Desmodium multiflorum，Maesa in— 
dica and Phvllanthus flexuosus．The most frequently 
occurring herb species are Arthraxon lanceolatus， 

Piper longum。Eupatorium coelesticum，Colebrookea 

oppositifolia，Cyclosorus molliusculus and Dicliptera 

riaria(Fig．111(Li et a1．，1999)． 

O 2O 25 3O m 

Fig．11 The profile diagram ofPterocarya tonkinensis forest．1．Pterocarya tonkinensis；2．Albizia odoratissima；3．Dillenia indica；4 

Anthocephalus chinensis；5．Trewia nudiflora；6．Pandanusfurcatus；7．Alstonia scholaris；8．Lagerstroemia tomentosa． 

3．3．2 Bombax ceibaforest 

The Bombax ceiba forest occurs mainly on alluvial 

banks of the Langcan and Luosuo Rivers．It is 1 5-20 

m tall and has only one tree layer with a cover of 90％． 

The仃ee layer consists entirely of Bombax ceiba．The 

shrub—sapling layer is 1—2 m tall with a cover Of 

1 0％一30％．The herbaceous layer is 0．5-1 m tall with a 

cover of more than 70％ during the rainy season．Fre． 

quent shrub species are Maesa indica，Securinega vi— 

rosa。Solanum verbacifolium，Solahum spira，e，So— 
lanum to1％rum and Urena lobata var．chinens ．Fre— 

quent herb species are Eupatorium odoratum，Aloca— 

sia macrorrhizos，Cyathula prosrata，Ageratum cony— 

zoides，Sambucus chinensis。Conyza canadens and 

Amorphophalus virosus fLi et a1．。1 993)． 

3．3．3 Anogeissus acuminataforest 

This forest occurs mainly on the alluvial bank s of the 

Langcan River and the lower slopes of the fiver valley 

below 900 m in Jinghong County．This forest is 25—30 

m tall and has tw o仃ee layers．Th e upper layer has a 

canopy cover of 40％ and is dominated by Anogeissus 

acuminata．0ther frequent仃ees in the upper layer are 

Dalbergia obtusifolia，Sterculia villosa，Dalbergia 
yunnanens~， Grewia eriocarpa，Lannea coroman— 

derica，Eriolaena kuangsiensis and Dalbergia fusca 
var．enneandra．Th e lower仃ee layer is 10L_15 m tall 

with a cover of more than 80％．It is dominated by the 

bamboo species Dendrocalamus strictus． Th e 

shrub—sapling layer is 1．5 m tall and has a cover of 

30％．Th e frequent shrub species are Dendrolobium 
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triangulare， Leea crispa， Helicteris glabriuscula， 

Flemingia strobilifera PoUZOlzia sanguinea and Cal- 
licarpa cathayana．The herbaceous layer is 0．5 m tall 

and has a cover of 20％一30％．Frequent herb species 

are Oryza meyeniana subsp．granulata，Boesenbergia 

llax，Globba racemosa，Commelina undulata,Ner- 

villa fordii，Desmodium向lcate，Oplismenus composi— 
tus and Cucurligo capitullata．Lianas，such as Loe— 

senerie，la lenticellata，Cissus sp．，Pueraria phaseol- 

oides，Cryptolepis buchanani，Celastrus paniculatus 

and Aspidopterys floribunda，occur often(Wang and 
Zhu．1990)． 

2 1 

evergreen broad—leaved forest’’was used for this forest 

type by some Chinese authors(Jin，1 979；W．u，1 980； 
1 987)．However,“monsoon forest”was widely used 

f0r deciduous forests in the strong monsoon climate Of 

SE Asia(Schimper,1 903)．This forest in Xishuang— 
banna is evidently not a monsoon forest of the same 

type as in SE Asia because it is an evergreen forest．It 

is also different from the tropical montane rain forest 

Of SE Asia because it usually lacks印 iphytes．The 

term tropical montane evergreen broad—leaved forest is 

here used for this type of forest in Xishuangbanna in 

consideration of its physiognomy,habitat and to avoid 

confusion with the“monsoon forest'’and the“tropical 

montane rain forest'’Of SE Asia and Xishuangbanna 

3．3．4 Lannea coromandelica+Sterculia pexaforest (Zhu et a1．，2005) 

This forest Occurs also on alluvial banks and the lower 

slopes of Langcan(the upper Mekong River)．It is 
20—25 m tall and has l-2 tree layers．Th e upper tree 

layer is mainly composed of deciduous trees and has a 

can opy cover Of 80％．The dominant trees are Lannea 

coromandelica．Sterculia pexa，Stereospermum cola ， 

Albizia odoratissima and Colono floribunda．The 
lower tree layer has a cover Of 20％-_30％ an d is 

dominated N Pistacia weinmannifoliQ，Dalbergia 

obtusffolia，Eriolaena kwangsiensis，P )，llanthus em— 
blica．Bauhinia acuminata，Grewia eriocarpa and Cf— 

padessa cinerascens．On some sites，the bamboo spe- 

cies Dendrocalamus membranaceus is dominant in the 

lower tree layer(Table 1 4)． 
The sapling—shrub layer is 1—3 m tall and has a 

cover Of l 0％一20％．The layer is dominated by sap— 

lings such as Sterculia pexa and Dalbergia obtus n0ff口． 

Frequently occurring shrub species are Woodfordia 
fruticosa，Vernonia parishii and Helicteres angustifo— 
lia．Th e herbaceous layer is 0．5-1 m tall with a vari— 

able cover Of 20—80％．Frequent herb species are Mi— 

crostegium ciliarum， Chromolaena odorata， Se— 

laginella sp．， Heteropogon contortu， Adiantum 

philippense，Lysimachia lobelioides and Rostellularia 

diffusa．Frequent lianas are Loeseneriella yunnanensis， 
Ampelocissus sikkimensis，Puerariaalopecuroides and 

Cryptolepis buchananii． 

3．4 Tropical montane evergreen broad-leaved 

forest 

The main montane vegetation type in Xishuangbanna 

is the tropical montane evergreen broad—leaved forest． 

It is usually distributed on mountain slopes and sum— 

mits above l，000 m elevation and valleys above 1，300 

m．The forest is dominated largely by the families Fa— 

gaceae， Euphorbiaceae， Theaceae and Lauraceae． 

Physiogn omically, the forest is characterized by 

abundant trees with mesophyllous leaves(making up 
circa 70％ of the trees)and leathery leaves(also mak— 

ing up about 70％ of the trees)．Th e te1"1071“monsoon 

Table 14 The importance values of tree species of Lannea 

coromandelica+Sterculiapexa forest 

Location：Langcanjiang，Jinghong County 

Elevation fln1：630-820 

Area ofplot：5(25 mx20 m1 

Number of species(>5 cm DBH)：25 

Number of individuals：333 

This tropical montane evergreen broad—leaved forest 

occurs on montane slopes between 900-1，800 m and 

usually has tw o conspicuous tree layers，of which the 
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upper tree layer is 1 5-30 m tall with dense crowns and 

the lower tree layer is 3-18 m tall with a cover of 

about 50％．These forests are dominated by the Fa— 

gaceae，Theaceae and Lauraceae families，but diversi— 

fled in species composition on different sites．The un— 

derstory is mainly composed of saplings and seedlings 

of the tree layer species．Shrub and herbaceous species 

are usually less abundant． 

Compared with tropical seasonal rain forests at 

lower elevation in the region，the tropical montane 

evergreen broad—leaved forest has fewer epiphytes， 

fewer mega—mesophanerophytes．fewer plants with 

compound leaves。 but more abundant mi- 

cro—nanophanerophytes and hemicryptophytes，more 

plants with microphyllous leaves and more plants wim 

entire leaf margins． 

The tropical montane evergreen broad—leaved forest 

is diverse in species composition and somewhat dif- 

ferent in the most dominant or sub—dominant species 

although they are at similar elevations and have a 

similar physiognomy．Three forest formations are 

recogn ized and named by their dominant and 

sub—dominant species as follows： Schima Ⅵ ，． 

1ichii+Castanopsis hystrix forest， Schima wal- 

lichii+Lithocarpus fohaiensis forest and Castanopsis 
echinocarpa forest． 

3．4．1 Schima wallichii+Castanopsis hystrixforest 

The Schima wallichii + Castanopsis hystrix forest 

occurs mainly in M engsong．in the west of the region． 

The upper tree layer is dominated by Schima wallichif 

(Theaceae)and Castanopsis hystrix(Fagaceae)．The 
lower tree layer is composed of species from diverse 

families such as Wendlandia tinctoria (Rubiaceae)， 

Ardisia neriifolia (Myrsinaceae)，Ormosia fordiana 

(Papilionaceae)and Symplocos yunnanensis(Sym— 

plocaceae)(Table 1 5、． 
Th e shrub layer is 1-3 m tall and dominated by iu— 

venile tree species．Shrub species．such as kstroe— 

mia indica。Evo 口 lepta，Alchornea davidii，Erioso— 

lena composita and Psychotria symplocifolia were 
recorded．Th e herbaceous 

has a cover of 50％一60％． 

1ayer is quite developed and 

Common species are Carex 

baccans，Microstegium sp．，Strobilanthus spp．，Smilax 

hypoglauca，Ophiopogon revolutus and Lophatherum 

gracile．Common lianas are Craspedolobium schochii， 

Mussaenda hossei，Embelia ribes and Smilax  lanceo— 

intn． 

3．4．2 Schima wallichii+Lithocarpusfohaiensisforest 

Th is forest occurs mainly in Caiyanghe in the north of 

the region．The upper tree layer is co—dominated by 

Schima wallichii and Lithocarpus fohaiensis．The 
lower tree layer is dominated by Vaccinium ex— 
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aristarum(Table 16、． 
Th e understory is also composed mainly of iuvenile 

tree species．Comm on shrub species are Evodia lepta， 

Vernonia volkameriaefolia and Ardisia virens．Com- 
mort herbaceous species are Carex baccans，Arthrax on 

lanceolatus， Sarcandra hainanensis， A inia ble— 

pharocalyx and Smilax  hypoglauca．Th e comm on li— 

ana plan ts are Rourea minor，Craspedolobium scho— 

chii an dJasminum lanceolarillm． 

Table 15 Importance values of tree species in Schima wallichii 

+Castanopsishystrixforest 

Location：Mengsong，Xishuangbanna 

Elevation：1．320—1．380 m 

Area ofplot：5(25 mx20 m1 

Number of species(>5 cm DBH1：36 

Number of individuals：22 1 

3．4．3 Castanopsis echinocarpaforest 

The Castanopsis echinocarpa forest occurs mainly in 

the Nangong mountains in the southeast of the region． 
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The upper tree layer is strongly dominated by Cas— 

tanopsis echinocarpa．The lower tree layer 1s domi— 

nated by Euphorbiaceae and Myrtaceae species such 

as Aporusa yunnanensis，Glochidion lanceolarium， 

Syzygium cuminiandSyzygium leptanthum(Table l7)． 

The understory is composed mainly ofjuvenile tree 
species．A few shrub species were recorded．Common 

shrubs are Vernonia parishii， Croton kongensis， 

Glochidion eriocarpum and Millettia pachycarpa．The 

herbaceous layer is undeveloped with a cover of 

l 0％一30％ ．Common species are Smilax hypoglauca， 

Carex baccans and Polygonatum cirrhifolium．The 
liana plants are dominated by Craspedolobium scho— 

chii and epiphytes are few． 

Table 16 Importance values of tree species of Schima wallichii 

+Lithocarpus fohaiensis forest 

Location：Caiyanghe，Simao 

Elevation：1．450L_l，500 m 

Area ofplot：5(25mx20 m1 

Number of species r>5 cm DBH)：26 

Number of individuals：380 

‘1
．
Only specieswith anIVI over2 are showninthetable． 

RA：relative abundance；RD：relative dominance；RF：relative 

frequency：IVI：importance value index 

Importance value index= Relative abundan ce + Relative 

dominance(Basal area)+Relative frequency 
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Table 17 Importan ce values of tree species of Castanopsis 

echinocarpa forest 

Location：Nangong mountains，Xishuangbanna 

Elevation：1，170L_l，200 m 

Area ofplot：5(25 mx20 m) 

Number of species r>5 cm DBH)：26 

Number of individuals：474 

4 Conclusions and discussion 

Based on physiognomic and ecological characteristics， 

floristic composition and habitat combined，the pri— 

mary vegetation of Xishuangbanna can be classified 

into four main vegetation types，i．e．tropical rain for— 

ests，tropical seasonal moist forests，tropical montane 

evergreen broad—leaved forests and tropical monsoon 

forests，including two vegetation sub—types，four for— 

marion groups and eighteen formations． 

The tropical rain forest in Xishuangbanna was clas— 

sifted into tw o subtypes，i．e．a tropical seasonal rain 

forest in the lowlands and a tropical montane rain for— 

est at higher elevations． 

The tropical seasonal rain forest has almost the 

same forest profile an d physiognomic characteristics 
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as equatorial lowland rain forests．It is undoubtedly a 

type of truly tropical rain forest． Since the tropical 

seasonal rain forest in Xishuangbanna occurs at the 

extreme condition of rainfall and temperature usually 

required by tropical rain forest．it differs from lowland 

rain forests in equatorial areas by having some de— 

ciduous trees in the canopy layer,fewer megaphan— 

erophytes and epiphytes but more abun dant lianas as 

well as more plants with microphylls．It is believed 

that these difierences are a result of the slight seasonal 

dryness as well as the relatively low temperature 

found at this relatively high latitude and elevation． 

The tropical seasonal rain forest is a type of 

semi—evergreen rain forest from the northem edge of 

the tropical zone． 

The tropical montane rain forest occurs at wet 

montane habitats between 900L_1．800 m in the region． 

It is physiognomically dominated by evergreen 

mesophanerophytes and microphanerophytes with 

simple．1eathery and entire mesophyllous leaves and 

characterized by having more or less frequent woody 

lianas and abundant epiphytes．abundant herbaceous 

phanerophytes but few buttresses and cauliflory．The 

montane rain forest is dominated，in terms of species 

richness，by the families Lauraceae，Euphorbiaceae， 

Fagaceae，Papilionaceae，Rubiaceae and Theaceae．In 

term s of phytosociological importance．the dominant 

families are Lauraceae，Magnoliaceae，Euphorbiaceae， 

Fagaceae，M astixiaceae and Nyssaceae．Compared 

with the seasonal rain forest of the region．the mon— 

tane rain forest has less abun dant megaphanerophytes 

and large woody lianas．but more abundant micro and 

nanophanerophytes，herbaceous phanerophytes and 

more plants with simple．1eathery and non—entire and 

microphyrllous leaves． 

The tropical montane rain forest in Xishuangbanna 

is largely similar to the lower montane rain forest in 

equatorial Asia．which was included under the cate— 

gory of tropical rain forest by Whitmore f 1 990)．We 
agree with W hitmore’s classification and consider the 

tropical montane rain forest in Xishuangbanna a type 

of lower montane rain forest within the broader cate— 

gory of tropical rain forest(here a sub—type of the 

tropical rain forest in the region)． 
The tropical seasonal moist forest occurs on middle 

and upper Iimestone slopes．It was called monsoon 

forest by some Chinese authors．The term  seasonal 

moist forest is preferred here because the forest is not 

equivalent to Schimper’s monsoon forest(Schimper 

1 903)．despite the fact that it is affected by seasonal 
dryness and contains a variable percentage of decidu— 

ous仃ees．It is also difierent from the tropical montane 

evergreen broad—leaved forest in the region in floristic 

composition．The seasonal moist forest is physiog— 

nomically dominated by evergreen mesophanero— 

phytes and microphanerophytes with simple，leathery 

and entire mesophyllous leaves and has frequent 

woody lianas．Compared with the seasonal rain forest 
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of the region．the seasonal moist forest has less abun— 

dant megaphanerophytes，but more abun dant herba— 

ceous chamephytes and more plants with compoun d， 

leathery leaves．This limestone forest．which abuts the 

seasonal rain forest on lower slopes and at Iimestone 

valleys．is a vegetation type on limestone at higher 

elevations in southern Yunnan． 

The monsoon forest of Xishuangbanna is a tropical 

deciduous forest un der the influence of a strong mon— 

soon climate in southelTl Yunnan．It has oflen a mosaic 

distribution with the seasonal rain forest．The mon— 

soon forest iS considered to be a transitional vegeta— 

tion type betw een the tropical rain forest and savanna 

in physiognomy and distribution． 

The tropical montane evergreen broad—leaved forest 

is the main montane vegetation type in Xishuang— 

banna．It is usually distributed on mountain slopes and 

summits above 1．000 m elevation and valleys above 

1．300 m．The forest iS dominated largely by the fami． 

1ies Fagaceae，Euphorbiaceae， Theaceae and Lau— 

raceae．Physiognomically,the forest iS characterized 

by abun dant仃ees with mesophyllous leaves and 

Ieathcry Ieaves． Th e te1TI1 “monsoon evergreen 

broad—leaved forest’’was used for this forest type by 

some Chinese authors．However,the name“monsoon 

forest” is widely used for deciduous forest in the 

strong monsoon climate Of SE Asia．This forest in 

Xishuangbanna is evidently not a monsoon forest of 

the same type as in SE Asia because it is an evergreen 

forest．Th ey are also different from tropical lower 

montane rain forests in equatorial SE Asia due to a 

lack of epiphytes and in having more abun dant lianas 

and plants with compound leaves．The tropical mon— 

tane evergreen broad—leaved forests in southern Yun— 

nan．which occur in relatively dry montane habitats 

and are influenced by strong seasonal dryness．cannot 

be suitably classified in either the lower montane rain 

forest as in equatorial southeastern Asia or in the 

tropical montane rain forest occurring in wet valleys 

in southern Yunn an．It is better to仃eat these tropical 

montane evergreen broad—leaved forests as a distinct 

vegetation type at the northern margin of mainland 

southeastern Asia．controlled by strong seasonal eli— 

mate based on their floristic and physiognomic char- 

acteristies． 

Compared with tropicaI seasonal rain forests at 

lower altitudes in the region．the tropical montane ev— 

ergreen broad．1eaved forest has fewer epiphytes，fewer 

mega—mesophanerophytes， fewer plants with com— 

pound leaves． but more abundant mi— 

cro—nan ophanerophytes and hemicryptophytes，more 

plants with microphyllous leaves and more plants with 

entire leaf margins． 
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