THAI FOR. BULL. (BOT.), SPECIAL ISSUE: 106-133. 2009.

Plant community structure of the coastal vegetation of peninsular Thailand

CHUKIAT LAONGPOL!, KUNIO SUZUKI?, KLAUS KATZENSTEINER® & KITICHATE SRIDITH!

ABSTRACT. Vegetation study on the natural vegetation along the sandy coasts of peninsular Thailand was conducted
from October 2006 to May 2008. Thirteen sites along the sandy coast were selected as representatives of each
subtype. The coastal vegetation on the sandy ground can be divided into two groups: I. sandbar vegetation
due to the sedimentation from sea current comprising three categories: 1) dune grassland 2) dune scrub and 3)
dune woodland communities. I1. sandbar vegetation due to strong wind. Only one site of the latter type in the
northernmost part of the peninsula is recognized, comprising two categories: 1) dune grassland and 2) dune
scrub communities. The profiles of the actual and natural vegetation on the sandbars and dunes along the sandy
coast are proposed.
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INTRODUCTION

Peninsular Thailand lies in the northern part of the peninsular Malaysia, extending
from the Kra Isthmus in Thailand to the Malaysian border. The Thai part of the peninsula is
bordered by the Gulf of Thailand (Pacific Ocean) to the east and the Andaman Sea (Indian
Ocean) to the west. Peninsular Thailand is subdivided into three topographic landscapes:
the mountain ranges, the Gulf coastal plain and the Andaman coastal plain. There are
three mountain ranges in the peninsular region: in Phuket, Nakhon Si Thammarat and
the Sankala Khiri. There is a wide coastal plain stretching along the eastern coast of the
peninsula, which is characterized by an emergent shoreline. Sediments deposited along
this shoreline have created many sandbars and offshore bars (Pongsaputra, 1991). In
contrast, the Andaman coast is dominated by a submergent shoreline. Most of the coastal
plain on the western coast is narrow, flanked by steep slopes. There are comparatively few
rivers running towards the Gulf coastal plain and many short rivers towards the Andaman
coastal plain. As a result of the variation in and unique nature of the topographic features
of peninsular Thailand, diverse plant communities that have developed in these habitats
can be encountered. However, among the diverse plant communities in the various
habitats of peninsular Thailand, the terrestrial vegetation developed on the sandbars is
one of the characteristic communities in terms of floristic composition and physiognomy.
Very limited information on such vegetation in peninsular Thailand has been published
comparing it with other types of coastal vegetation i.e. mangrove, peat swamp, moist-
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evergreen forests etc. During the past two decades, most of the natural terrestrial
vegetation on sandbars along the coasts of Thailand has been depleted or modified by
human activities, especially urban development and tourism. Unfortunately, most of the
plant communities on sandbars are not located in protected areas such as national parks or
wildlife sanctuaries. Nowadays, most of the natural vegetation on the sandy coast has been
fragmented into isolated large and small patches representing the once luxuriant coastal
vegetation on sadbars of peninsular Thailand. It is likely that these remnant patches of
coastal vegetation with significant ecological and economic value will be totally wiped
out in the near future unless the effective conservation measures are implemented.

The purpose of the study is to systematically classify the diverse vegetation on
sandbars along the coasts of peninsular Thailand, and to account all the remnant patches
left as the corridor vegetation.

Study areas

Peninsular Thailand extends southward from the Kra Isthmus (latitude ca 10°N)
toward the Malaysian border (latitude ca 6°N), comprising 14 provinces with a total area
of about 70,705 sg.km.

The study areas were located on the eastern coast of the peninsula comprising
four provinces (Chumphon, Surat Thani, Nakhon Si Thammarat and Songkhla) and six
provinces (Ranong, Phangnga, Phuket, Krabi, Trang and Satun) along the western coast
of the peninsula.

The climate of the area is tropical rain forest (Af) according to Koppen’s
classification (Carter & Mather, 1966). They defined this climate type through the mean
temperature being 23-31 °C and the average annual rainfall is 1,600-2,400 mm. The
relative humidity ranges from 72 to 83 %.

METHODOLOGY

Selected study sites

Thirteen study sites along the sandy coasts of peninsular Thailand, both on the Gulf
of Thailand and the Andaman Sea were marked as the research study sites as follows:

Gulf of Thailand (Nos. 1-10): Study sites 1-4, Chumporn: no.1: Ban Bangboet, Pathio
district (UTM 47P 553235 E, 1213774 N); no.2: Ao Phanang Tak, Mueang Chumphon
district (UTM 47P 526443 E, 1161688 N); no.3: Ban Pak Nam Tako, Thung Tako district
(UTM 47P 514587 E, 1116976 N); no.4: Ban Laem Santi, Lamae district (UTM 47P
515385 E, 1077929 N); Study sites 5-9, Surat Thani, Chaiya district: no.5: Ban Takrop
(UTM 47P 528536 E, 1044394 N); no.6: Forest reserve at Ban Plongmai (UTM 47P
528877 E, 1043970 N); no.7: Ban Laem Pho 1 (UTM 47P 530370 E, 1038346 N); no.8:
Ban Laem Pho 2 (UTM 47P 530396 E, 1037905 N); no.9: Ban Nuea (UTM 47P 528815
E, 1036563 N); Study site 10: Ban Na Thap, Chana district, Songkhla (UTM 47N 685627
E, 779003 N) (Fig. 1).
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Andaman Sea (Nos.11-13): Study site no 11: Hat Thai Mueang, Khao Lampi-Hat Thai
Mueang National Park, Thai Mueang district, Phangnga (UTM 47N 413271 E, 943898
N); no.12: Hat Thung Thale, Thung Tale Non-hunting Areas, Ko Lanta district, Krabi
(UTM 47P 504874 E, 855453 N); no.13: Hat Yong Ling, Hat Chao Mai National Park,
Sikao district, Trang (UTM 47P 540944 E, 812158 N) (Fig. 1).

Figure 1. Map of peninsular Thailand showing the 13 study sites.

Inventory

During this research we set out to explore selected remnant patches of terrestrial
vegetation along the sandy coast of peninsular Thailand.

Data collecting and analysis
1.1 Plant collection

Herbarium specimens were collected from all study sites for taxonomic
identification. Field notes on plants and their habitats with photographs were made.

1.2 Vegetation data

Vegetation and supporting data such as forest profiles, geo-reference position and
geology were recorded. Photographs showing structural characteristics of the study sites
were taken. Comparative analyses of species compaosition in the representative plots were
undertaken and compared with the vegetation profiles.
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RESULTS AND DISCUSSION

Species composition of the coastal plant communities on sandbars in peninsular
Thailand

The remnant patces of the peninsular natural plant communities on sandbars
can be expected more on the Gulf of Thailand coast than on the Andaman Sea coast
because of the wider coastal plain of the former characterized by emergent shoreline from
Chumphon to Narathiwat. The shoreline along the Gulf of Thailand is rather straight and
smooth deposited sediments form many sandbars and offshore bars (Pongsaputra, 1991).
On these long sandbars parallel to the coastline, unique plant communities have developed
in a continuous strip from Chumphon to Narathiwat. However, most of these unique
vegetation communities have been much depleted and modified by human activities. As
a consequence, many fragmentary remnant patches of those plant communities can be
encountered scatteringly along the peninsular coastline.

Unlike the eastern coast, the Andaman Sea coast is a submergent shoreline
characterized by narrow coastal plains flanked by steep slopes, and in certain parts, sea
cliffs are common in the landscape (Pongsaputra, 1991). However, the unique plant
communities on the narrow coastal plains of the Andaman Sea are highly threatened
or have even disappeared as a result of human activities, especially tourism and urban
development. Only a few healthy or less disturbed remnant patches of the natural coastal
vegetation can be witnessed in some protected areas along the Andaman coast, either in
national parks, wildlife sanctuaries or non-hunting areas.

The species composition at the selected sites varies slightly from site to site
according to local factors and the topography of shoreline (Table 1). However, all of
the selected sites have quite a number of plant species in common. The most common
species characterising the plant communities on the coastal sandbars are tree species of
the family Myrtaceae i.e. Syzygium grande and S. gratum (Table 1, where authors of
taxa are given except those given below). These two dominant species of the coastal
vegetation on sandbars have also been reported by Congdon (1982), Sridith (2002), Sridith
& Laongpol (2002), and Laongpol et al. (2005). The characteristically xeromorphic
features of these plant species, such as sclerophyllous succulent thick leaves, render them
able to withstand the unfavourable coastal environment. In addition, there are some other
common plant species, e.g. trees: Chaetocarpus castanocarpus, Olea brachiata, Shorea
roxburghii; shrubs: Melastoma malabathricum, Rhodomyrtus tomentosa; climbers:
Aganosma marginata, Hoya parasitica, Psychotria sarmentosa, Tetracera indica; herbs:
Dianella ensifolia; orchids: Dendrobium crumenatum, Doritis pulcherima, Cymbidium
findlaysonianum; and ferns: Davallia denticulata; Drynaria sparsisora (Table 1). The
term coastal heath forest mentioned by Congdon (1982) and Whitmore (1985) can also
be applied to this coastal vegetation type. There is no doubt that this type of vegetation
once occurred luxuriantly in a continuous strip along the coastal sandbars. Though all
the remnant patches of the plant comunity on sandbars of the peninsular coasts harbour
many plant species in common, only a few are distributed on just one coast. Hydrophylax
maritima (Rubiaceae) and Styphelia malayana (Epacridaceae), a Malesian element,
for example, are distributed along the western coast of Thai-Malay peninsula to the
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northernmost limit in Thai Mueang beach, Phangnga. On the eastern coast of peninsular
Thailand, some Indo-Chinese elements have a southernmost limit at Bangboet, Pathio
district, Chumphon, such as Sindora siamensis (Fabaceae). Podocarpus neriifolia
(Podocarpaceae), a rare gymnosperm species which is normally found in Thailand as a
lower montane element above 600 m elevation, is for the first time recorded near sea level
on the coastal sandbar at Thai Mueang beach, Phangnga.

Vegetation profiles along the coastal sandbars in peninsular Thailand

The profiles of actual plant communities on the coastal sandbars in the study
areas (Figs. 2-8) clearly exhibit various structural characteristics and typical floristic
composition. The vegetation can be divided into two main categories according to the
topographic features of sandbars.

1. Vegetation on coastal sandbars due to sedimentation from sea currents

Twelve selected sites (nos. 2-13) fall into this category. The vegetation of this kind,
in general, can be subdivided into three main zones in accordance with previous studies of
such vegetation on the eastern coast of peninsular Thailand (Suzuki et al., 2005), i.e.: dune
grassland communities (Plate 1A); dune scrub communities (Plate 1B) and dune woodland
communities (Plate 1C, D). However, some features represent the transition between various
vegetation zones on the western coast and the eastern coast of the peninsula.

1.1 Natural vegetation on sandbars along the eastern coast of peninsular Thailand
(Figs. 2-4; Plate 1A, C, D)

Natural vegetation on the coastal sandbars of the east is likely to have extended
from the North of the peninsula in Chumphon and run continually throughout peninsular
Malaysia. However, most of natural vegetation on the eastern coast of peninsular Thailand
has been depleted for a long time. Only the fragmented remnants of natural vegetation left
in isolated patches along the sandy coast can be recognized in some places. The remnants
of such vegetation at “Chaiya sandbar” in Surat Thani are typical of natural sandbar
vegetation. In Chaiya district, quite a few remnants of natural sandbar vegetation can be
seen in fragmented patches along the Chaiya sandy coast from Ban Takrop to Ban Nuea.

The dune grassland communities, adjoining shoreline consist of Sesuvium
portulacastrum, Ipomoea imperati, [pomoea pes-caprae, Remirea maritima, Chrysopogon
orientalis, Ischaemum muticum, Spinifex littoreus, Zoysia matrella, Vitex rotundifolia,
Canavalia rosea and Vigna marina. The zone next to the dune grassland is dune scrub
communities (Fig. 2) (site 7, Ban Laem Pho 1) which charateristically comprise many
stunted, shrubby tree species about 5-8 m high, e.g. Vatica harmandiana, Syzygium
gratum., Eurycoma longifolia, Chaetocarpus castanocarpus, Lannea coromendelica,
Rapaneaporteriana, Oleabrachiata, Acronychiapedunculataand Pouteria obovata; shrub
species such as Salacia chinensis, Breynia racemosa, Suregada multiflorum, Melastoma
malabathricum, Rhodomyrtus tomentosa, Catunaregam tomentosa, Atalantia monophylla
and Micromelum minutum. The ground cover consists of Dianella ensifolia, Wikstroemia
ridleyi, orchids such as Doritis pulcherrima, ferns like Davallia denticulata and Drynaria
sparsisora, and vines such as Cansjera rheedei, Psychotria sarmentosa, Dischidia major
and Hoya parasitica are rather scattered. The dune woodland communities inthe innermost
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zone (Figs. 3-4; Plate 1C, D) (site 8, Ban Laem Pho 2) (Fig. 3) are characterized by three
storeys in profile. The canopy layer of about 15-18 m high is mainly represented by
Shorea roxburghii. The lower storey of about 10-12 m high is constituted by smaller trees
such as Vatica harmandiana and Vitex pinnata. The undergrowth layer is composed of
shrubs and saplings such as Eurycoma longiflia, Pouteria obovata, Rapanea porteriana,
Ochna integerrima, Ardisia crenata, Olea brachiata, Champereia manillana, Carallia
brachiata, Ixora javanica, Micromelum minutum, Microcos tomentosa; climbers such as
Tetracera indica, Ancistrocladus tectorius, Dischidia major, Hoya parasitica, Cansjera
rheedei, Psychotria sarmentosa; and ferns such as Davallia denticulata, Drynaria
sparsisora. Herbs such as Dianella ensifolia are also abundant on the ground floor.
However, the woodland communities in the inland sand dunes at Ban Nuea (site 9) (Fig.
4), are also chracterized by three layers, but differ slightly from the above. The topmost
storey of abut 25-30 m high consists of Dipterocarpus chartaceus and D. alatus. The
lower layer of about 15-20 m high comprises of Mangifera indica and Shorea roxburghii.
The undergrowth layer often disturbed by human activities, but there are some native
species such as Memecylon ovatum, Ardisia crenata, Ochna integerrima, Champereia
manillana, Morinda elliptica and Eurycoma longifolia.

1.2 Natural vegetation on sandbars along the western coast of peninsular Thailand
(Figs. 6-8; Plate 1B)

Unlike the eastern coast of peninsular Thailand, the western coast vegetation
has developed on narrow sandbars in small fragmented patches in accordance with the
topographic features of each coastal sandbar. However, almost all natural vegetation along
the western sandy coast of peninsular Thailand had been already diminished or modified
as a result of the tourism business, especially sea resorts. There are a few remnants of
natural sandbar vegetation left in some protected areas along the coastline, such as Khao
Lampi-Hat Thai Mueang National Park (site 11), Thung Thale non-hunting areas (site
12) and Hat Chao Mai National Park (site 13). The profiles of remnant patches at Hat
Thai Mueang (site 11) seem to be typical representatives of sandbar vegetation along the
western peninsular coast. Though some parts of natural vegetation at Hat Thai Mueang
were destroyed by the “Tsunami” tidal waves in 2005, the remaining fragmented patches
along the coastal sandbar still exhibit typical sandbar vegetation along the western
peninsular coast. The profile diagrams illustrate structure of the plant communities in the
areas from the tidal zone towards the innermost zone of the sandbar, i.e. coastal scrub (Fig.
6). The first area of coastal dune scrub community is composed of Hydrophylax maritima,
Ischaemum muticum, Crinum northianum, Scaevola taccada, Pandanus odoratissimus,
Diospyros areolata, D. ferrea, Calophyllum pulcherrimum, Rhodomyrtus tomentosa,
Atalantia monophylla and Pouteria obovata. The inner dunes coastal scrub community
is scattered and separated by small patches of other plant communities (Fig. 7; Plate 1B).
They are formed by characteristic species of sandbar vegetation on the western coast
that differ from those on the eastern coast. Each small coastal dune scrub community
is mainly composed of tree or shrubby tree species, e.g. Cotylelobium lanceolatum
and Rapania porteriana surrounded by other shrubs or treelets, e.g. Syzygium gratum,
Styphelia malayana, Rhodamnia cinerea, Rhodomyrtus tomentosa, and some orchids e.g.
Doritis pulcherrima, Dendrobium crumenatum, Dendrobium indivisum and Dendrobium
pachyphyllum. The coastal dune woodland communities (Fig. 8) developed in a continual
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narrow strip according to the length of the dune are charactrized by three storeys. The
canopy layer of about 15-18 m high is dominated by dipterocarp species e.g. Shorea
roxburghii. The lower tree layer of about 8-10 m high comprises smaller trees and shrubs,
e.y. Vatica harmandiana, Acronychia pedunculata, Pouteria obovata and Syzygium
gratum. The undergrowth layer consists of Rhodamnia cinerea, Rhodomyrtus tomentosa
and Calophyllum pulcherimum (for example). Ferns are also frequent, such as Drynaria
sparsisora, Davallia denticulata, D. heterophylla, D. pectinata, Pyrrosia piloselloides,
Schizaea dichotoma and S. digitata .

The natural vegetation profiles along the coastal sandbars of peninsular Thailand
(Fig. 9) may differ slightly from place to place in some details such as structure of plant
communities and floristic composition. The establishment of the coastal dune grassland
and coastal shrub communities, apart from edaphic factors, seems to be governed by strong
winds from the open sea. Unlike the noticeably changeable zonations of the mangrove
swamp community, the development and establishment of coastal sandbar vegetation in
term of species distribution are quite stable. In certain localities, mangrove and coastal
sandbar vegetation are interrupted by a secondary swamp community dominated by pure
stands of Melaleuca capjuputi Powell.

2. Vegetation on the coastal sandbars due to wind storms.

Only one site in the northernmost part of the peninsula is recognized (site 1). This
is a characteristic community and unique on the plain of the eastern coast of peninsular
Thailand. The site is located at Ban Bangboet, Pathio district, Chumphon (Plate 1E)
characterized by the coastal sanddunes resulting from strong winds. The dune features
are always subjected to change by strong wind. In some places where the existing dunes
are less affected by strong winds, the natural vegetation will develop quickly, as soon as
the dunes are stable. There are coastal dune grassland and coastal scrub communities.
The coastal dune grassland is composed of Ipomoea imperati, Ipomoea pes-caprae,
Fimbristylis sericea and Cyperus stoloniferus. Coastal scrub communities (Fig. 5) are
composed of shrubby trees and shrubs such as Syzygium gratum, Eurycoma longifolia,
Pouteria obovata, Calophyllum pulcherimum, Sindora siamensis, Scaevola taccada,
Pandanus odoratissimus, Diospyros ferrea, Ardisia crenata. Some climbers and herbs
such as Tetracera indica, Dunbaria bella and Dianella ensifolia, are also presented.

Future work and conservation measures

Vegetationanalysisbythe qualitative method of Braun-Blanquet (Zurich-Montpelier
school) should be undertaken in order to identify all the actual plant community types in
the study areas. The relationship between soil types and the actual plant communities
should be analyzed and discussed in order to achieve a systematic site classification of
the coastal sandbar vegetation of the peninsular Thailand. Almost remnant patches of
coastal vegetation on sandbars of peninsular Thailand are substantially threatened in the
near future because most of them are not yet protected by law. Various human activities
including agriculture (especially oil palm plantations), tourism and monoculture forest
plantation using alien species, e.g. Eucalyptus spp., Acacia spp. and Casuarina spp. have
entirely altered and modified the remaining natural remnant patches of such vegetation.
Unless all remnant patches of such vegetation are systematically identified and protected
by law, the natural sandbar vegetation along the peninsular coasts will be completely
wiped out in the near future.



PLANT COMMUNITY STRUCTURE OF THE COASTAL VEGETATION OF THE PENINSULAR THAILAND

(C. LAONGPOL, K. SUZUKI, K. KATZENSTEINER & K. SRIDITH) 113
1, 4, 5, 10 Vatica harmandiana Pierre 2,3,9  Syzygium gratum (Wight) S.N.Mitra.
6,7,8  Eurycoma longifolia Jack 11,13 Dianella ensifolia (L.) DC.
12 Tetracera indica (Christm. & Panz.) Merr.

Figure 2. Profile of coastal scrub vegetation at Ban Laem Pho 1 (study site 7), Chaiya district, Surat Thani.
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1,2,3,4,5,6 Shorea roxburghii G.Don 7, 8 Vatica harmandiana Pierre
9, 10, 12, 14, 15 Eurycoma longifolia Jack 13 Vitex pinnata L.

16 Tetracera indica (Christm. & Panz.) Merr.

11 Pouteria obovata (R.Br.) Baehni

Figure 3. Profile of coastal woodland vegetation at Laem Pho 2 (study site 8), Chaiya district, Surat Thani.
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1,3,4,5,6,7,8,9, 10 Dipterocarpus alatus Roxb. ex G.Don

11,13 Shorea roxburghii G.Don
12 Mangifera indica L.
2 Dipterocarpus chartaceus Symington

Figure 4. Profile of coastal woodland vegetation at Ban Nuea (study site 9), Chaiya district, Surat Thani.

1,2,3,4,6,9, 10, 11 Pandanus odoratissimus L.f. 7,13 Syzygium grande (Wight) Walp.

5 Pouteria obovata (R.Br.) Bach 12, 16 Syzygium gratum (Wight) S.N.Mitra

8 Eurycoma longifolia Jack 17 Scaevola taccada (Gaertn.) Roxb.

15, 25, 26 Diospyros ferrea (Willd.) Bakh. 20, 22, 24, 28 Ardisia crenata Sims

18, 19, 21, 27 Calophyllum pulcherrimum Wall. 14,23 Tetracera indica (Christm. & Panz.) Merr.

Figure 5. Profile of coastal scrub vegetation at Ban Bangboet (study site 1), Pathio district, Chumphon.
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17,19,21  Crinum northianum Baker 1 Pandanus odoratissimus L.f.

16 Diospyros areolata King & Gamble 20 Guettarda speciosa L.

18 Diospyros ferrea (Willd.) Bakh. 27 Calophyllum pulcherrimum Wall.
24 Rhodomyrtus tomentosa (Aiton) Hassk

25 Atalantia monophylla (DC.) Correa

2,22, 23,26 Scaevola taccada (Gaertn.) Roxb
3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15 Pouteria obovata (R.Br.) Baehni

Figure 6. Profile of coastal scrub vegetation at Hat Thai Mueang (study site 11), Thai Mueang district,
Phangnga.
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1 Rapania porteriana (A.DC.) Mez 2, 3,4 Syzygium gratum (Wight) S.N.Mitra
5,8  Styphelia malayana (Jack) Spring 7 Rhodamnia cinerea Jack

6, 9, 10 Rhodomyrtus tomentosa (Aiton) Hassk.
11,12 Dianella ensifolia (L.) DC.

Figure 7. Profile of coastal scrub vegetation at Hat Thai Mueang (study site 11), Thai Mueang district,
Phangnga.
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1, 2, 3, 4, 5 Shorea roxburghii G.Don 6 Syzygium grande (Wight) Walp.
7 Vitex pinnata L. 8,10 Vatica harmandiana Pierre

9 Acronychia pedunculata (L.) Mig. 18, 19, 20 Rhodamnia cinerea Jack

21 Rhodomyrtus tomentosa (Aiton) Hassk.

11, 12, 13, 14, 15, 16, 17 Syzygium gratum (Wight) S.N.Mitra

Figure 8. Profile of coastal woodland vegetation at Hat Thai Mueang (study site 11), Thai Mueang district,
Phangnga.
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4 Woodland vegetation 7 Melaleuca (swamp) community

5 Mangrove forest
6 Marine swamp (under tidal condition)

1 Tidal zone
2 Coastal grassland
3 Scrub vegetation

Figure 9. A; B: Diagram of natural vegetation on the coastal sandbars of peninsular Thailand: A. on the eastern
coast at “Chaiya sandbars”, Chaiya district, Surat Thani province; B. on the western coast at Hat Thai

Mueang , Thai Mueang district, Phangnga.

1 Tidal zone 2 Coastal grassland 3 Scrub vegetation

Figure 10. Diagram of natural vegetation on coastal sand dunes at Ban Bangboet, Pathio district, Chumphon.
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Plate 1. A.-E. Coastal vegetation on sandy grounds in peninsular Thailand: A. coastal grassland at Ao Phanang
Tak, Mueang district, Chumphon; B. scrub vegetation at Hat Thai Mueang, Thai Mueang district,
Phangnga; C. woodland vegetation at Ban Laem Pho, Chaiya district, Surat Thani; D. woodland
vegetation at Ban Nuea, Chaiya district, Surat Thani. E. scrub vegetation at Ban Bangboet,

Pathio district, Chumphon.
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