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Abstract: Pu Mat National Park( PMNP) is situated in Nghe An Province, Central Vietnam and in the core area of the

w el-l known biodiversity richness Annamite district. Based on the identification of specimens, 2 018 species and 771 gene-

ra belonging to 184 families of vascular plant were recorded in the protected area of PMNP. The flora of PMNP repre-

sents 21% of the total Vietnamese flora. In the floristic composition of PMNP, magnoliophyta contributes 90198% spe-

cies, 90. 4% genera, and 83. 7% families of the total flora. T he families w ith most species richness in the flora include

Rubiaceae( 37 genera/ 129 species) , Euphorbiaceae( 36/ 99) , Orchidaceae( 34/ 73) , Lauraceae( 11/ 66) , Moraceae( 10/ 54) ,

Papilionaceae( 24/ 51) , Fagaceae( 4/ 50) , Myrsinaceae( 5/ 48) and Rutaceae( 14/ 45) . From the study on the geographical e-l

ements of seed plants, 11 areal types at family level and 14 areal types at generic level w ere recognized. Tropical elements

in total make up 85. 6% of the total family and 90. 1% of the total genera, in which tropical Asian elements contribute to

31. 4% of the total genera. It is concluded that the flora of PMNP is typically tropical in nature, and is part of tropical A-

sian flora.
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1  Introduction

Vietnam is located in Mainland Southeast Asia

and has a total area of 331 211 km2 w ith mountains

making up 75% of the total land area. It has a forest

cover of 37. 4% of the total area( MARD, 2006) . The

flora of Vietnam includes 9 628 species of vascular

plants in 2 010 genera of 291 families( Phan, 1996) . It

is one of the centers of high biodiversity in the w orld.

Floristically, Vietnam is part of the Indochina region of

the paleotropical kingdom( Takhtajan , 1986) . The re-

gion w ith the highest biodiversity in Vietnam is just lo-

cated at the eastern f lank of the Annamite mountain

range.

Situated in the eastern flanks of the Annamite, Pu

Mat Nature Reserve w as established in 1995, and

raised to the Pu M at National Park( PMNP) in 2001.

The Biodiversity Action Plan for Vietnam listed Pu

Mat Nat ional Park among the 12 highest priority sites

for biodiversity conservation in the country ( Govern-

ment of SRV/ GEF, 1994) .

The f lora of the PMNP was studied during sur-

veys in 1993 that aimed at preparing a feasibility docu-

ment for the creat ion of a protected area. Baseline sur-

veys of the f lora at PMNP w ere conducted in more de-

tails in 1998- 1999 by the program of biodiversity sur-

veys in the protected area ( SFNC, 2001a) .

The invest igat ion on medicine plants has also been

done in 1998 by the scient ists from H anoi University

and Vinh University, the result of this survey recorded

512 medical plant species belonging to 325 genera of

115 families ( Nguyen et al . , 2001) .

In 2001, scient ists f rom Biological Faculty of H a-
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noi Nat ional University carried out surveys on the d-i

versity of the limestone f lora ( SFNC, 2001b) .

In 2002, further surveys were conducted in high

altitude areas of the PMNP by Sub-FIPI( Forest Inven-

tory and Planning Institute) , and these surveys w ere

follow ed up in 2003 w ith further invest igations of the

conifer communit ies of these high altitude areas

( SFNC, 2002, 2003) .

The studies on the f lora of PMNP w ere also carried

out by the monitoring of forest resources through sample

plots( SPs) and biodiversity monitoring and evaluation.

The SPs were established during 2000- 2002 with a to-

tal of 12 plots( 50 m @ 50 m) . These plots covered differ-

ent forest types in the protected area.

The specimen collections from these surveys w ere

kept in the Herbarium of Pu Mat Nat ional Park

( HPNP) , the H erbarium of Hanoi U niversity ( HNU)

and the Herbarium of Botany Department , National

Centre for Natural Sciences and Technolog y ( H N) .

Based on intermittent specimen collections of ten years

in the National Park and data f rom sample plots, the

present paper studied the plant diversity and the floris-

t ic composit ion of the protected area.

2  Geography

Pu Mat Nature Reserve is located between 104b24c
- 104b56c E and 18b46c- 19b12c N in Nghe An Province

in North Central of Vietnam. The PMNP is divided into

three administ rative districts: Tuong Duong, Con Cuong

and Anh Son. The southern boundary of the PMNP fo-l

low s the international border between Laos and Viet-

nam. Total area of the National Park is about 91 113

hm
2
, which is one of the largest protected areas in Viet-

nam ( Fig. 1) .

  The area has a mosaic of land-use types, including

primary forest patches, secondary vegetat ion, and an-

thropogenic vegetation. In the National Park, eleva-

t ions range from 100 to 1 841 m ( above sea level) , and

90% of the reserve is in the area below 1 000 m in ele-

vat ion. The steep terrains in the PMNP formed obsta-

cles to ex tensive clearance of forest ( SFNC, 2001a) .

Four main rivers named the Khe Thoi, Khe Bu, Khe

Choang and Khe Khang go throug h the park. All of

four rivers flow into the Ca River, w hich runs from

w est to east, through a wide valley to the north of the

protected area in the park. The Reserve is located in a

t ropical climate region. It is strongly influenced by the

cold northeastern monsoon and dry and hot southw est-

ern monsoon ( from Laos) . The annual mean tempera-

ture is 23. 6 e , with the maximum temperature of

421 7 e and minimum of 1. 7 e . The annual mean

rainfall is 1 791 mm with an average of 140 rainy days

per year ( Fig. 2) .

Fig. 1  Locat ion of Pu M at N ational Park in V iet nam

Fig. 2  C limat e diagram in Pu M at N ational Park

  The PMNP experiences a tropical climate, but

w ith conspicuous seasonal variation. Temperature and

rainfall are heavily influenced by the south-w est mon-

soon which creates a hot and humid summer( May to

October) , regarded as the rainy season, and a dry and

cooler w inter( November to April) . During the w inter,

fog is quite common in the areas of low er elevation.

The area is dominated by three main soil types,
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including typical feralite soil, feralite humus soil on the

mountains and alkaline humus soil developing mainly

on sedimentary rocks w ith a heavy and light mechan-i

cal composit ion( SFNC, 2003) .

Based on the classification system of vegetat ion

type on Vietnamese tropical forests by Thai Van

Trung ( 1978) , the PMNP primary vegetation can be d-i

vided into four main types as follow ing: Elfin forest,

Tropical evergreen seasonal forest, Coniferous closed

tropical everg reen rain forest and Tropical evergreen

broad- leaved forest.

Elfin forest occurs mainly above 1 500 m alt itude

and covers 1 450 hm2 , representing 1. 6% of the core

zone. Tropical evergreen seasonal forest occurs on the

mountain above 800 m in the north and northwest of

the core zone. Coniferous closed tropical evergreen rain

forest distributed on montane slopes above 1 000 m a-l

t itude in the north of the PM NP and above 900 m in

the south of protected area. Tropical evergreen broad-

leaved forest is the main vegetat ion type in PMNR and

covers 70% of the total area, below 800 m altitude.

3  Floristic composition

Based on identification of specimens in the Herbar-i

um of Pu Mat National Park( HPNP) , the Herbarium of

the Vietnam National University, H anoi( HNU) , and the

Herbarium of Botany Department, Nat ional Centre for

Natural Sciences and Technology , Hanoi ( H N) , 2 018

species belonging to 771 genera in 184 families of vascu-

lar plants were recorded from PMNP.

Table 1  Diversity of plant groups represented

in the flora of PMNP

Taxa
N o. of
family

%
No. of
genus

%
No. of
species

%

Psilotophyta 1 0. 54 1 0. 13 1 0. 05

L ycopodiophyta 2 1. 09 4 0. 52 18 0. 89

Equisetophyta 1 0. 54 1 0. 13 1 0. 05

Polypodiophy ta 20 10. 87 59 7. 65 149 7. 38

Pinophyta 6 3. 26 9 1. 17 13 0. 64

M agnoliophyta 154 83. 70 697 90. 40 1 836 90. 98

T otal 184 100 771 100 2 018 100

  Magnoliophyta, contribut ing 1 836 species( 901 98%

of the total flora) , 697 genera( 90. 4%) and 154 families

( 83. 7%) , is the major plant group. Polypodiophyta with

149 species, 59 genera and 20 families, is the second lar-

gest group. Others are Lycopodiophyta with 18 species,

4 genera and 2 families; Pinophyta with 13 species, 9

genera and 6 families and Equisotophyta as well as Psy-

lotophyta( 1 species, 1 genus and 1 family respect ively)

( Table 1) .

Distribution of taxa of the PMNP flora is similar

to Vietnamese flora ( Table 2) : the Magnoliophyta

makes up 91% of the total flora, followed by Polypo-

diophyta, w hich contributes 7%.

The PMNP flora represents 21% of the total V-i

etnamese flora. The PMNP flora contains representa-

tives of all groups of the Vietnamese flora, including

half of Equisetophyta and the whole of Psilotophyta.

Table 2  Species numbers and percentage of

the total Vietnamese flora in the PMNP

Taxa

Pu M at
National Park Vietnam

No. of
species

%
No. of
species

%

% of total
V ietnamese

flora
recorded

at PMNP

Psilotophyta 1 0. 05 1 0. 01 100

Ly copodiophyta 18 0. 89 56 0. 58 32. 14

Equisetophyta 1 0. 05 2 0. 02 50. 00

Polypodiophy ta 149 7. 38 621 6. 45 23. 99

Pinophyta 13 0. 64 45 0. 47 28. 89

M ag noliophy ta 1 836 90. 98 8, 903 92. 47 20. 62

T otal 2 018 100 9 628 100 20. 96

  In PMNP, the twenty families w ith most species

contribute 970 species ( 481 1%) and 314 genera

( 401 2%) of the total flora ( Table 3) .

The families with most species richness include

Rubiaceae ( 37 genera/ 129 species ) , Euphorbiaceae

( 36/ 99) , Orchidaceae ( 34/ 73) , Lauraceae ( 11/ 66) ,

Moraceae ( 10/ 54) , Papilionaceae ( 24/ 51) , Fagaceae

( 4/ 50) , Myrsinaceae ( 5/ 48) , Rutaceae ( 14/ 45) , Ver-

benaceae ( 8/ 43 ) , Annonaceae ( 12/ 34) , Compositae

( 20/ 34) , Caesalpiniaceae ( 13/ 32) , Ericaceae ( 5/ 32) ,

Melastomataceae ( 12/ 32) , Theaceae ( 8/ 31) , Apoc-

ynaceae ( 15/ 30) , Gramineae ( 23/ 30) , Urticaceae ( 11/

30) and Acanthaceae ( 13/ 27) .

  Some families have only a small number of species

in PM NP, but they are the dominant families in phyto-

sociological importance ( dominant in individuals) , such
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as Dipterocarpaceae, Juglandaceae and Illicinaceae.

Table 3  Tw enty families w ith most species- richness

in Pu Mat National Park, Vietnam

Family No. of species % No. of genera %

Rubiaceae 129 6. 39 37 4. 74

Annonaceae 34 1. 68 12 1. 54

Euphorbiaceae 99 4. 91 36 4. 61

Compo sitae 34 1. 68 20 2. 56

Or chidaceae 73 3. 62 34 4. 35

Caesalpiniaceae 32 1. 59 12 1. 54

L auraceae 66 3. 27 11 1. 41

Ericaceae 32 1. 59 5 0. 64

M oraceae 54 2. 68 10 1. 28

M elastomataceae 32 1. 59 12 1. 54

Papilionaceae 51 2. 53 24 3. 07

T heaceae 31 1. 54 8 1. 02

Fagaceae 50 2. 48 4 0. 51

Apocy naceae 30 1. 49 15 1. 92

M yrsinaceae 48 2. 38 5 0. 64

Gr amineae 30 1. 49 23 2. 94

Rutaceae 45 2. 23 14 1. 79

U rticaceae 30 1. 49 11 1. 41

V erbenaceae 43 2. 13 8 1. 02

A canthaceae 27 1. 34 13 1. 66

T otal 970 48. 07 314 40. 20

Table 4  Tw enty genera with most species richness
in Pu Mat National Park

Genus No. of species %

Ficus 39 1. 93

Smilax 13 0. 64

A rdisia 26 1. 29

Symp locos 13 0. 64

Lithocarp us 20 0. 99

Elaeocarpus 12 0. 59

Syz ygium 18 0. 89

Cinnamomum 12 0. 59

Litsea 17 0. 84

Bulbop hyllum 12 0. 59

Diosp yr os 16 0. 79

Pip er 12 0. 59

Rhododendr on 16 0. 79

Lasianthus 12 0. 59

Castanopsis 16 0. 79

Mussaenda 12 0. 59

Bauhinia 15 0. 74

Psychotria 12 0. 59

Quercus 13 0. 64

Clerodendrum 12 0. 59

Total 318 15. 76

  At the generic level, twenty genera with most spe-

cies richness contribute 318 species ( 15. 8%) of the to-

tal f lora( Table 4) . Ficus has the highest species rich-

ness w ith 39 species ( 1. 9% of the total species in PM-

NP) . Other genera w ith high species richness include

Ar disia ( 26 species) , L ithocar pus ( 20) , Sy zygium

(18) , Litsea ( 17) , Diosp y ros ( 16) , Rhododendron

(16) , Castanop sis (16) , Bauhinia (15) , Quercus (13) ,

Smilax (13) , Symp locos (13) , Elaeocarpus (12) , Cin-

namomum (12) , Bulbophyllum (12), L asianthus (12) ,

Mussaenda (12) , P sy chotria (12) , Pip er (12) , Cler o-

dendrum ( 12) .

4  Geographical elements

The seed plants in PMNP( Pinophyta and Magno-

liophyta) include 1 849 species belonging to 706 genera

and 160 families. T he geographical elements of seed

plants of PMNP flora w ere analyzed in Table 5 and Ta-

ble 6.

According to the areal types of World families of

seed plants published by Wu Zheng-Yi( 2003) , the dis-

tribution types of the PMNP flora at family level were

concluded in Table 5.

Table 5  Distribut ion types of family of seed plants
in Pu Mat National Park

Distribution patterns No. of family %

1. Co smopolitan 34 21. 3

2. Pantr opic 72 45. 0

3. T rop. & Subtr. E. A sia & ( S. ) T r op.
 Amer. disjuncted

12 7. 5

4. Old Wo rld T ropics 6 3. 8

5. T r op. Asia to T r op. Australia Oceania 6 3. 8

6. T rop. Asia to T rop. Africa 3 1. 9

7. T rop. Asia= T rop. SE. Asia+ Indo-
 M alaya+ T rop. S. & SW. Pacific Isl.

4 2. 5

8. N. T emperate 14 8. 8

9. E. Asia & N. A mer. disjuncted 4 2. 5

12. M edit. , W. to C. A sia 2 1. 3

14. E. Asia 3 1. 9

 T otal 160 100

  In the flora of PMNP, families of strictly tropical

distribution contribute 19. 5% of the total sum of the

f lora. These families include those of Old World trop-i

cal dist ribut ion, such as Alangiaceae, Leeaceae, Pandan-

aceae, Pittosporaceae, Sonneratiaceae; Tropical Asian to

t ropical American dist ribut ion, including Elaeocarpace-

ae, Gesneriaceae, Styracaceae, Pandaceae and Verben-

aceae; Tropical Asia to Tropical Australia, such as
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Daphniphyllaceae, Stemonaceae, Xanthophyllaceae;

Tropical Asia to Tropical Africa, such as Ancistrocla-

daceae, Pandaceae; and Tropical Asian, such as Pen-

taphylaceae, Pentaphragmataceae, Sabiaceae. The fam-i

lies that have species diversity in tropical areas but

range beyond the tropics contribute 45% of the total

flora. These families include Acanthaceae, Apocynace-

ae, Araceae, Euphorbiaceae, Lauraceae, Meliaceae, Vita-

ceae, Urticaceae, etc. The families, which are distribu-

ted mainly in subtropical area, make up 14. 5%, inclu-

ding Aceraceae, Aquifoliaceae, Busaceae, Ericaceae, Fa-

gaceae, H amamelidaceae, Magnoliaceae, Sabiaceae,

Symplocaceae, and U lmaceae. Families of mainly tem-

perate distribution contribute 21. 3% of the total f lora,

such as Ranunculaceae, Umbelliferae, Compositae, Gra-

mineae, Rosaceae, Scophulariaceae, Cruciferae and Lab-i

atae.

  Based on the plant book ( Mabberley, 1997) and

Wu. s( 1991) classificat ion of generic distribut ion types,

the distribution pat terns of the seed plants in PMNP at

the generic level are quantified and given in Table 6.

Table 6  Distribution type of genera of seed plants
in Pu Mat National Park

Distribution patterns No. of genera %

1. Cosmopolitan 22 3. 1

2. Pantropic 165 23. 4

3. T rop. A s. & T rop. Am. disjuncted 34 4. 8

4. Old World T opics 82 11. 6

5. T ropical Asia & T rop. Australasia 60 8. 5

6. T ropical Asia to T rop. Africa 51 7. 2

7. T rop. A sia( Indo-M alesia) 222 31. 4

 T ype 2-7( T otal T r opical elements) ( 636) ( 90. 1)

8. N orth T emperate 18 2. 5

9. E. A sia & N . Amer . disjuncted 21 3. 0

10. Old World T emperate 4 0. 6

12. Mediterranean, W. Asia to C. A sia 4 0. 6

14. E. A sia 22 3. 1

 T ype 8-14 ( 69) ( 9. 8)

16. Endemic to V ietnam 1 0. 1

 T otal 706 100

  The genera of Tropical Asian( cent re of the Old

World tropics) dist ribution, such as Alphonsea, Ar to-

carpus, Calamus, Chukrasia, Citrus, Duabanga, K ne-

ma, Mycet ia, Wendlandia etc. , show the highest per-

centage among all distribut ion types, contribut ing to

31. 4% of the flora. Genera of pantropical distribu-

tion, such as Ardisia, Bauhinia, Cappar is, Croton,

Cr yp tocarya, Dioscorea, Gnetum, L asianthus, P ip er,

Trema, Uncar ia etc. , contribute to 23. 4% of the flo-

ra. Following are the genera w ith Old World tropical

distribution, such as A denia, Ant idesma, Canarium,

Canthium, Elatostema, Fissi stigma, Loranthus, Toxo-

carpus . Genera w ith distribut ion from tropical Asia to

t ropical Australia include Adenosma, A ilanthus, Bal-

anophora, Caryota, Cinnamomum, H oya, L agestro-

emia, Madhuca, Melastoma, Tetrastigma ,

Wikstroemia. Genera w ith the tropical Asia to tropical

Africa distribut ion include A ncistrocladus, Ar tabotrys,

Bombax , Flacourtia, Garcinia, Markhamia, Ochna,

Phr ynium, Premma, Quisqualis, Strobilanthes, Stro-

phanthus, Tax ilus and Ur ophy llum.

  Genera w ith tropical Asia & tropical America dis-

tribution include A geratum, H el icteres, H omalomena,

Meliosma, Phoebe, Sap indus, Sloanea and Turp ina .

The genera of tropical dist ribution( types 2-7) composed

90. 1% ( 636 genera) of the total number of genera,

w hile genera of subtropical and temperate elements

make up to 9. 8% of the total number of genera.

These genera include those of north temperate, such as

Acer, Betula, Carp inus, Fagus, My rica, Prunus, Rho-

dodendron, Vaccinium; East Asia and North America

distribution, such as A mpelop si s, Disp orum, I ll icium,

Maclura, Osmanthus, Photinia; Old World temperate

distribution, such as L actuca, L igustr um, Paris, Zeiko-

va; and East Asia distribution, such as A ctinidia, Au-

cuba, Cephalotaxus, Enkianthus, Otochi lus and Ptero-

carya. The Vietnamese endemic has only one g enus, i.

e. Poi lannammia. These data show that the f lora of

Pu Mat National Park is tropical in nature and has

st rong tropical Asiatic affinity.

5  Conclusions

5. 1 Assessment of plants diversity

The f lora of PMNP includes all vascular plant

phyla and contains representatives of all plant groups

of Vietnamese flora. It has 2 018 species, 771 genera

belonging to 184 families. Each family has an average

of 4. 2 genera and 10. 1 species, and each genus has 2. 6
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species. The flora of PMNP makes up 20. 96% of the

total 9 628 Vietnamese species. T he largest group is

Magnoliophyta w ith 1 836 species belonging to 697

genera in 154 families and accounts for 90. 98%,

90140% and 83. 70% of the total species, genera and

families of the flora of PMNP respectively.

The top 20 families w ith most species richness,

representing only 10% of all families but contribute

48. 07% of the total species and 40. 20% of the total

genera in the f lora. They are Rubiaceae, Euphorbiace-

ae, Orchidaceae, Lauraceae, Moraceae, Papilionaceae,

Fagaceae, Myrsinaceae, Rutaceae, Verbenaceae, Annon-

aceae etc. T he top twenty genera with most species,

representing 2. 56% of all genera in the flora but con-

tribute 15. 76% ( 318 species) of the total species. They

include Ficus, Ardisia, Lithocarpus, Sy zygium, L it-

sea, Diosp y ros, Rhododendron, Castanop sis, Bauhinia,

Quercus, Smila, Symp locos, Elaeocarp us etc.

5. 2 The characteristics of the flora

In f loristic elements, the total 160 seed plant fam-i

lies could be classified into 11 distribution types, and

the total 706 genera could be classif ied into 14 distribu-

t ion types. At the family level, the pantropical dist r-i

bution contributes to the most in t ropical elements, and

the north temperate dist ribut ion contributes to the

most in the temperate elements. At the generic level,

the t ropical Asian and pantropical dist ributions are the

dominant t ropical elements. The East Asia distribut ion

is the most dominant temperate element.

The tropical families in total contributes to 851 6% of

the families, and the temperate families in total contribute

to 14. 4%. Tropical f lorist ic elements at generic levels

make up a majority and contribute to 901 1% of the total

flora of PMNP. It is revealed that the f lora of PMNP is

tropical in nature and has strong tropical Asian affinity.
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越南蒲马特国家自然保护区植物区系特征
陈春强1, 2 , 阮青闲2, 阮义辰3, 朱  华1*

( 1.中国科学院西双版纳热带植物园, 云南勐腊 666303; 2.越南蒲马特国家公园,

越南义安; 3.越南河内大学生物系, 越南河内 )

摘  要: 蒲马特国家公园位于越南中部的义安省,国际著名的生物多样性极为丰富的 Annamite山系的核心地

区。基于植物标本鉴定,在蒲马特国家公园保护区内记录有维管束植物 184科, 771属, 2018种(包括变种和亚

种)。该植物区系占整个越南植物区系的 21%,其中的木兰亚纲植物占该植物区系总种数的 90. 98%,总属数的

90. 4%及总科数的 83. 7%。含种数最多的科包括茜草科( 37属/ 129种) ,大戟科( 36/ 99) ,兰科( 34/ 73) ,樟科

( 11/ 66) ,桑科( 10/ 54) ,蝶形花科( 24/ 51) ,壳斗科( 4/ 50) ,紫金牛科( 5/ 48)及芸香科( 14/ 45)等。在种子植物地理

成分组成上,有 11个科的分布区类型及 14属分布区类型,其中,热带分布型分别占总科数的 85. 6%和总属数的

90. 1%,并且在其热带分布属中,热带亚洲成分占总属数的 31. 4%。这些特征显示,蒲马特国家公园植物区系是

典型热带性质的植物区系,属于热带亚洲植物区系的一部分。
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