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ABSTRACT

Background and Objectives: The diversity of species and plant communities varies among the areas.
Understanding of species and their habitats is vital on conservation and sustainable natural management
under the anthropogenic disturbances. This study aimed to detect the types of plant communities and plant
species diversity of each community that existed within the Satun Geopark, Satun province, including the
comparison analysis of the similarity between found plant communities, as well as examine the conservation
status of plant species that appear in the sample plots. The result provides important information that can be
used in considering the conservation of plant resources in the Satun Geopark and others.

Methodology: Plant communities are classified into different types based on the physiognomic of the plant
communities following Smitinand (1977). The temporary plot size of 20 m x 50 m, total 17 sample plots,
were set up and covered all the classified plant communities. Each plot measured the trees at DBH > 3.5 cm
and also tree identified was done. Analyses were made of the importance value index of tree species. The
diversity index of each plant community was analyzed, as was the similarity index between communities.
All founded tree species were examined using the [IUCN Red List Categories and Criteria.

Main Results: The results showed the plant communities in Satun Geopark can be classified into
9 communities: 1) Moist evergreen forest (MEF) inhabits on deep soil, the dominant species are in the
family of Dipteroccarpaceae, Fabaceae, Moraceae, Malvaceae, and Annonaceae. 2) Dry evergreen forest
(DEF) inhabits limestone mountains. The structure is a mixture of deciduous and evergreen tree species.
The dominant species are in family of Dipteroccarpaceae, Fabaceae, Annonaceae, Ebenaceae, and
Melastomaceae. 3) Semi-arid evergreen forest (SEF), the structure of the community is a mixture of moist
evergreen forest and some dry evergreen forest trees. The dominant species are in family of
Dipteroccarpaceae, Fabaceae, Annonaceae, Ebenaceae, and Myrtaceae. 4) Mixed deciduous forest (MDF)
found on limestone mountains. The structure of the community consists mainly of deciduous trees mixed
with some evergreen trees. In some areas, bamboo is dominated at understory plant. The prominent plants

are Malvaceae, Dipterocarpaceae. Annonaceae, Combretaceae, Lythraceae, and Phyllanthaceae. 5) Mixed
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deciduous forest with Pentacme siamensis dominant is found in limestone mountain areas with very shallow
soil layers. The dominant trees in the canopy layer are Dipterocapaceae (Pentacme siamensis) and some
other family such as Moraceae and Combretaceae. 6) Limestone scrub forest (LSF) is found in the limestone
mountain areas or limestone cliffs where there is a lack of soil layer. The prominent trees include family of
Malvaceae, Combretaceae, Lythraceae, Lamiaceae, and Phyllanthaceae. 7) Beach forest (BF) community is
found on sandy beaches and along sand dunes. The dominant plants are the family of Fabaceae, Malvaceae,
Myrtaceae, Casuarinaceae, and Baringtoniaceae. 8) Mangrove forest (MF) consists of vegetation structures
in zones, starting from the group close to the water's edge to the group close to the terrestrial forest. The
dominant plant species include the family of Rhizophoraceae, Malvaceae, Meliaceae, Acanthaceae, and
Euphorbiaceae. And, 9) Dwarf mangrove forest (DMF) is found in sinkholes that occur on islands. The
plant species that appear are similar to those in general mangrove forests, but it consists of small and stunted
trunks. The canopy is only one layer and 5-6 meters high. The diversity index values based on Shannon-
Weiner (H/) in the moist evergreen forest of all study sites (Phu Pha Phet Forest Protection Unit, Ko Tarutao,
and Ko Rawi) had higher diversity (H=3.28-3.38) than other forest types, MEF in the sinkhole (H=2.83),
SEF (H/=2.83), DEF at Ko Khaoyai (H/=2.99) and Khao To Ngai (H/=2.64), respectively. The MEF in the
sinkhole has a diversity index value close to that of the SEF. While, the diversity index values in the BF of
Ko Tarutao and Ko Rawi were low (H=2.07 and 2.16, respectively), in addition almost closed to the LSF
(H/=2.24). However, the MF diversity index showed the lowest values for all study sites (Ko Tarutao, Tha
Oi, Rawai and MF in sinkhole) which H’ ranged from 0.86-1.40. The diversity index value in limestone
scrub forest is 2.24. Indicating low species and evenness was detected when compared to other forests.
Concerning similarity between plant communities, two main category types were divided, deciduous and
evergreen forests, and similarity index was analyzed for each group, The similarity index of mixed
deciduous forest groups is more than 60%. Therefore, it’s implied that the mixed deciduous forest in Satun
Geopark have similar plant species. The similarity index of the evergreen forest group showed all areas are
less than 40%, indicating that all plant communities have differences in plant species. The conservation
status of plant species that are components of the plant community by [IUCN Red list of Threatened species
found that only one species is endangered (Endangered: EN), which is Hopea ferrea, and there are 6 species
with a vulnerable (Vulnerable: VU) status, which are: Cinnamomum ilicioides, Mitrephora alba, Payena
lucida, Parashorea stellata, Garcinia costata, and Monoon cupulare. The other species found in the study
areas were mostly of Least Concern (LC), indicating that their populations are still large enough to not be

at risk of extinction.
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Conclusion: There are 9 plant communities were found that the MEF have the highest diversity index value
than the other communities, followed by the MEF in the sinkhole area, SEF, DEF, LSF, BF, and MF had
the lowest than the other types. The similarity between forests in the deciduous forests had higher than 60%,
while in the evergreen forests were less than 40%, indicating that in the evergreen forest, although the
physical characteristics are similar, the plant species that make up the community are still different. As for
the conservation status of plant species, it was found that most of them have a status of least concern (LC),
and only one species is endangered (Endangered: EN), which shows that the H. ferrea is at risk of extinction
from nature in the future if the threatening factors continue. Thus, our findings on species establishment
within specific habitats may be useful for conservation and sustainable management planning on species

diversity, in particular, other effective area-based conservation measures, OECMs.

Keywords: Limestone karst, forest, Satun province
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Figure 1 The characteristics of plant communities found in the study area: A) moist evergreen forest at Khao

Bantad Wildlife Sanctuary, B) moist evergreen forest in sinkhole, C) dry evergreen forest at Khao To Ngai of Petra

National Park, D) beach forest of Ko Tarutao and E) Semi-arid evergreen forest in vicinity of Papon School.
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Figure 2 The characteristics of plant communities found in the study area; A) mangrove forest at Ko Tarutao,

B) dwarf mangrove forest in sinkhole at Khaoyai island, Petra National Park, C) mixed deciduous forest at Khao

Toh Ngai of Petra National Park, D) mixed deciduous forest with Pentacme siamensis dominant at Khao Toh Ngai,

Petra National Park, and E) limestone hill scrub forest at Khaoyai island, Petra National Park.
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Table 1 Similarity index (SI, %) between deciduous forests, mainly mixed deciduous forest (MDF) and other

sub-type (MDF with P. siamensis dominant) of each study site.

MDF - Khaoyai Island ~ MDF - Khao To Ngai

MDF - P. siamensis dominant

MDF - Khaoyai Island X 63.41 53.41
MDF - Khao To Ngai 63.41 X 73.33
MDF — P. siamensis dominant 53.41 73.33 X
Table 2 Similarity index (SI, %) between evergreen forests.
MEF SEF DEF DEF
(Phuphapet ~MEF MEF MEF (Papon (Khao To (Ko
Unit) (Ko Rawi) (Ko Taruta) (TaluCave) School) Ngai) Khaoyai)
MEF (Phuphapet Unit) X 37.14 38.24 26.23 26.67 9.09 11.43
MEF (Ko Rawi) 37.14 X 34.38 14.04 17.86 9.68 24.24
MEF (Ko Taruta) 38.24 34.38 100 7.27 18.52 10 12.5
MEF (Talu Cave) 26.23 14.04 7.27 X 12.77 0 0
SEF (Papon School) 26.67 17.86 18.52 12.77 X 19.23 21.43
DEF (Khao To Ngai) 9.09 9.68 10 0 19.23 X 29.03
DEF (Ko Khaoyai) 11.43 24.24 12.5 0 21.43 29.03 X

= Y g 1 [
naramsaneaas iy lunaag
@ A A A g J A 1
deaaulnsnssanuesdlszneuiuanaig
@ ] dy Y 3 ' 9 A o
aul) derldmudwiianyagnanionin
~ ~ 9 =2 1% v a A A g
nilsingnaarendanuuasiiansnlu
penlsgnovudalianuuand i uegnoaunls

1 a dy dy d’ IS)
Tagimnwizthauyuluinunvquguiainiy

248

1 9 A A Ad 4 [
Lmﬂ@l1\3@]']14“])"11!@]1/\]%ﬂlﬂu@iﬂﬂigﬂﬂﬂllﬁﬂ@'l\?

1 a dy 1 a 9 1 4'
1nauruuazi@uLaarasou g Tﬂﬂ
L A & = A& 4 =
TUIBI FIDNIUFT UV AINDITNNUN UYLV

' Y v A [ Y =

ﬂlu"lﬂulllﬂ’J"NlﬂﬂuﬂNﬁﬂ?Wﬂ%%ﬂLl’Jﬂai’)i\lﬂ
° = A A o
ﬁ]”IL‘W18&&@’13NQﬂﬁiiﬂiHLiﬂ\iﬁ\iﬂﬂﬂl’ﬂ\iﬁﬁJ

1 9
FITUBIANUIAUNITUNINTLVIOWUT



NsansIetinaInethlfidesIneg 92): 233-250 (2568)

a A Y =\ [
ATNUDITUBTIAVUDINY LLNWQMQU%&J{T%%EWIN
{ 1 1 v d
ﬂWfJ.ﬂ']W‘ﬁlﬁiJ1$ﬁ3JLL§Iﬂ'Ii!LWﬁﬂﬁx‘Mﬂwuﬁﬂlﬂﬂ

= Yy a zij % a d'
wansya ldthaurugniaueTaeguiiugun

vy

1 Y a A d‘ =)
DYNUTOU ﬁﬂWﬁiﬁ‘HuﬂWﬂfﬂﬂiWﬂgNﬂ'ﬂu

U

UANANNFIANTNATIV VDY
4. AOTUMNNY (Plant status)
anuMNUIFHANTNA159Wu U

X A= o o
NWHNANE mumﬁﬂﬂizmmmzmmmmn

= 1

U
Yy F1a3 TUCN Red List WuI1d2ulng
A J o 9 ~
amumwmﬂummuawqw (Least Concern:
' ] a ' '
LC) ’E)EJ"Nlliﬂﬁ"liJﬂaWEJ“HuﬂW‘U’NfJgiu
ADIUNINYNANATY (Threaten) LLAZTTIUITO

TUUAMNTEAUANINTOIADMTTYNUT 18
S Ao Y ' o o
A Ao mntuu T Feiens ganug
(Vulnerable : VU) WUS1uIW 6 wiia 1dun

azladdu (Cinnamomum ilicioides) W3 WY1

(Mitrephora alba) NaUnN (Payena lucida) Tajien

(Parashorea stellata) ﬁﬂﬂﬂ‘ﬂ”l (Garcinia costata)

LAZHUIHUINANAY (Monoon cupulare) Uag

o o
antunnIndgaWug (Endangered: EN) W1 1
a A = a

FUA AD ALIAYUNY (Hopea ferrea)

a Sld' 1 1 1 d‘

sl liawuaulvgegluaounini

I o 9 ~ 1o oA ~

Lﬂuﬂmauaﬂm’gjﬂ L!’(ffﬂ\i')’lf]\‘]llﬂi%ﬂﬂﬂi‘l/l

WNNIBHazMINTEeNnIesed sndu

=

a { ] Y o =
vryidanegluaoiuninlnagyiug o

U u

= 1 1 o w L]

aziAguHiY Faiauendinmatedluaniizi

o a

[HOIADMIGYHUFIINTITUKIA FIazIAoUHY

9 Q

a Y

U 49) A g
Wﬂﬂ5$ﬂ1ﬂiuﬂ]ﬂUL!aq ﬁﬂ]wwu%lﬂuglm']

#utju AMedoiinavesanmuefedanIngn

o J @

suMUedIHanoMIgyUEszaUesnu 1@

249

Thai For. Ecol. Res. J. 9(2): 233-250 (2025)

ﬁgﬂ (Conclusion)
NUBHAFTIANNY 314U 9 ¥ila Ao
1) thavdu 2) thauuds 3) Thavuiufads 4)
Yhnaundaly 5) TheaundaluldSaay 6) 1h
18119 7) tharean 8) thazsmngviiugu
iae 9) deanthmeaaunse
ANUNAINHABYDINTTUNS Tungu

k4 Y 1
thausuReunniuRTmAe UG (H=3.28-

= 1

9 ' v
3.38) sn3uiunviauguned luszauilunal

/ ] =) [ U I a zg = v
(H=2.83) g anunguiausunanauas
Thaunds (H=2.64-2.99) aruihmemauaza
WYAUNANNHAINNTAINTTUNFAD U

Y = 1 U 1 [ =
ANUAAIIAAITEHINNGUY AR Y I
ATWINNIT 50 % (SI=53.41-73.33%) gan I
molunguihlundaly (S1=34.38-38.24 %)

uaaanwdaluisiansnidluesnlsenon

Y 2 o Ay A dy =
AdeAaInugn vaznthavsulunquanl

1T v oA Yy 2R o | Aa dy A Y =
MArHaNuAaIenaInUIhavyudULReNgA

aQ

= 1= Y X o
ﬂum”lmmwmmﬂﬂmﬂuma (SI=0 %) ey

=R A

9J a @ Y {
Glﬁlﬂuﬂﬁf]ﬂﬁwasll@ﬂﬂﬂﬂEJLL'J@]a@iJLﬂW’lgﬁ

9
’(?NWﬁGlf]fﬂiﬂfﬂﬂ;]LLa%@NG]’JGUEN“Huﬂﬁ“H

v A

Y J
ﬂ']ii]ﬂﬂiglﬂ‘ﬂL!a3lﬂm"nﬁ1mﬂﬂl°ﬁll@ﬁ

g

TUCN Red list voawssas lfdaulnapflufaia
Y 1

deshga (LC) wuanunmiiuua lduaenis
q

o v

‘Wuﬁ: (VU) uazamumwclﬂé’qmwuﬁ (EN)

9 13 Q

e

Y

U 6 1aY 1 FUA MUEIAY AI1U 999

=
e
=

1 [

A o Jd a {
‘1/]ﬁl’ﬂ\?ﬁ\iﬂ'lﬂl!ﬂiJ'liﬂiﬂ'lﬁ@'lé!iﬂH%uﬂﬁﬂfﬁgﬂ

o 4

9 Y v
AnAuIMAIL Tagmniznsoysntueniui
?i} UA T (Other effective area-based conservation

A Y [ 4
measures, OECM) ti® 1¥ e 1u1500u 3Ny 1u
DUBIAINIUTITNYIA (In-situ conservation)

(B [ 9 L] o A
uazags’auﬂuwyﬂmmwwu



NsansIetinaInethlfidesIneg 92): 233-250 (2568)

PaAnssnsema (Acknowledgement)

a o dy Yo a v
Tasan1sasei ldsuaudszuiaisenn
ATNNUANLATIUMIAUATUINGIFTNT T
wazuInnisy (@nan) Meldlnsans msdisng

= A v o =

ANUNAINHAIINTINTNNY A7 LAZHEINAN
AU lugneIussalaga LAz Yo UA Michael

Cota NFIWATINMUMEIBINGY

19NA1301999 (References)

Chantarasuwan, B., & W. Supong. 2025. Plant
community diversity and tree species diversity
in the limestone karst landscape of Satun
Geopark. pp. 99-112. In Proceeding of Thai
Forest Ecological Research Network Conference,
T-FERN 14, 23-24 January 2025, Kasetsart
University-Sakon Nakhon Campus. (in Thai)

Department of Mineral Resources. 2021. Cave and karst
systems in Thailand. Ministry of Natural
Resources and Environment, Bangkok. (in Thai)

TUCN. 2025. The IUCN Red List of Threatened

Available

Species. source:

https://www.iucnredlist.org// (Accessed:
September 18, 2025)

Marod, D., & U. Kutintara. 2009. Forest ecology. Faculty of
Forestry, Kasetsart University, Bangkok, Thailand.
Forest Textbook Publishing Fund. (in Thai)

POWO. 2025. Plants of the World Online. Royal Botanic
Garden, Kew. Available source:
https://powo.science.kew.org/ (Accessed: July 7,
2025)

Shannon, C. E., & W. Weaver. 1949. The mathematical

theory of communication. Urbana, University of

Illinois Press.

250

Thai For. Ecol. Res. J. 9(2): 233-250 (2025)

Siripornpaiboon, C. 2021. Geology in karst areas and a
case study of Satun Geopark. Cave and karst
systems in Thailand. (in Thai)

Smitinand, T. 1977. Vegetation and ground cover of
Thailand. The Forest Herbarium, Royal Forest
Department, Bangkok, Thailand.

Smitinand, T. 2014. Thai Plant Names (Revised Edition).
Forest Herbarium, Forest and Plant Conservation
Research Office, Department of National Parks,
Wildlife and Plant Conservation. Bangkok. (in Thai)

Serensen, T. 1948. A method of establishing groups of equal
amplitude in plant sociology based on similarity of
species and its application to analyses of the
vegetation on Danish commons. Kongelige Danske
Videnskabernes Selskab. 5(4): 1-34.

Thailand Geopark. 2025. UNESCO Global Geopark.
Available source:
https://thailandgeoparks.org/(Accessed:  October 7,
2025)

Thetsana, N., & M. Phuphat. 2018. Important plant species
in the limestone ecosystem: Phu Khieo-Nam Nao
forest group, Forest Herbarium, Department of
National Parks, Wildlife and Plant Conservation,
Bangkok, Thailand. (in Thai)

Thetsana, N. 2021. Forests and plant communities in
limestone areas. Cave and karst systems in Thailand.
(in Thai)

Thetsana, N., & P. Phutcha. 2021. Important plant species
in limestone ecosystems. Forest and Plant
Conservation Research Office. (in Thai)

Thepju, W., N. Yamansabedean & P. Bamrungsong. 2017.
Karst features in Satun geopark, Satun Province.

Bureau of Geological Survey, Department of Mineral

Resources, Bangkok, Thailand. (in Thai)


https://www.iucnredlist.org/
https://powo.science.kew.org/

