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ABSTRACT.

Background and Objectives: Tropical Forest ecosystems are globally significant for their roles in
biodiversity conservation, climate regulation, and carbon sequestration. In Thailand, two predominant forest
types, Dry evergreen forest (DEF) and mixed deciduous forest (MDF), are of high ecological value but
differ in species composition, canopy structure, and successional status. DEF is characterized by multi-
layered canopies and high species richness, while MDF often supports fast-growing, early-successional
species and exhibits more open canopy structures. Khao Nam Sap Forest, located within the Kasetsart
University Sriracha Campus in Chonburi Province, is a secondary forest landscape that has undergone
natural regeneration following historical logging and land conversion. This study aimed to assess forest
structure, species diversity, aboveground biomass, and carbon sequestration potential in both DEF and MDF
areas. In addition, the study investigates how environmental variables such as elevation, soil pH, and organic
matter influence tree community distribution. These findings contribute to understanding forest dynamics
in secondary tropical forests and support Thailand’s national carbon neutrality policies.

Methodology: The study was conducted using a systematic line plot survey across Khao Nam Sap Forest,
which spans approximately 54.4 hectares. A total of 51 vegetation plots, each measuring 30 x 30 meters,
were established along transects distributed throughout the DEF and MDF zones. In each plot, all trees with
a diameter at breast height (DBH) = 4.5 cm were identified, measured, and geo-referenced. Soil samples
were collected at 0—15 cm depth at five points per plot and analyzed for pH, texture, and organic matter.
Biomass was estimated using species-specific allometric equations, and carbon stocks were calculated by
applying a standard conversion factor (47% of biomass). Carbon dioxide sequestration was estimated based

on the carbon content multiplied by the CO, conversion ratio (44/12). Cluster analysis and Canonical
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Correspondence Analysis (CCA) were used to classify vegetation communities and examine the influence
of environmental gradients on species distribution.

Main Results: A total of 120 species belonging to 90 genera, 39 families were identified across the study
area. The overall tree density was 1,264.49 individuals ha'l, with a mean basal area of 14.64 m”-ha”'. The
Shannon-Wiener Diversity Index was calculated at 3.69, reflecting high species diversity. Dominant species
identified based on the Importance Value Index (IVI) included: Terminalia nigrovenulosa (Combretaceae):
a late-successional species dominating DEF with tall straight trunks and strong wood. Dialium
cochinchinense (Fabaceae): a canopy species contributing significantly to biomass in both forest types.
Diospyros coaetanea (Ebenaceae): a shade-tolerant species common in DEF, known for its dense wood.
Vitex limonifolia (Lamiaceae), Atalantia monophylla (Rutaceae), and Hydnocarpus ilicifolia (Achariaceae):
each with distinct ecological niches in both DEF and MDF zones. Cluster analysis based on species
composition and forest structure separated the vegetation into 8 distinct forest communities at approximately
50% similarity. These were classified as: (1) Leucaena leucocephala — Atalantia monophylla community,
(2) Diospyros castanea — Leucaena leucocephala community, (3) Vitex limonifolia — Leucaena
leucocephala community, (4) Cratoxylum formosum — Vitex limonifolia community, (5) Lannea
coromandelica — Vitex limonifolia community, (6) Walsura trichostemon — Briedelia ovata community, (7)
Walsura trichostemon — Bixa orellana community, and (8) Hydnocarpus ilicifolia — Walsura trichostemon
community respectively. These forest communities varied along gradients of elevation, canopy closure, and
soil conditions. Canonical Correspondence Analysis (CCA) identified soil pH, elevation, and organic matter
as the most significant environmental factors influencing species distribution. DEF communities were
associated with moderately acidic soils (pH 5.7-7.2), height above mean sea level (above 150 m a.s.l.), and
finer-textured soils. In contrast, MDF communities were linked to more alkaline, sandy soils with higher
organic content, found in foothill areas and valleys. These findings support the hypothesis that species
composition and forest structural attributes are strongly shaped by edaphic and topographic variability. The
average total aboveground biomass was 612.70 t- ha', comprising stem biomass (477.94 tha'), branch
biomass (122.04 t-ha_l), and leaf biomass (12.72 t-ha_l). This corresponds to an average carbon stock of
287.97 tC ha' and an estimated tCO,-equivalent sequestration of 1,055.88 tCOz-ha'l. When analyzed by
forest type, Dry Evergreen Forests exhibited significantly higher carbon storage and biomass than Mixed
Deciduous Forests. Specifically: DEF plots had an average biomass of 445.06 t ha™ and stored 209.18 tC
ha" of carbon. MDF plots had significantly lower values, with 167.63 t ha” of biomass and 78.79 tC ha of

carbon. A notable ecological concern is the widespread presence of Leucaena leucocephala, an invasive
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alien species dominating the forest edge, particularly in MDF zones. This fast-growing legume forms dense
thickets that suppress native regeneration and may alter successional dynamics, reduce biodiversity, and
diminish long-term carbon sequestration potential.

Conclusion: Khao Nam Sap Forest demonstrates considerable ecological potential, particularly within Dry
Evergreen Forest areas, where structurally complex tree communities, high diversity, and substantial
biomass contribute to robust carbon storage. The data highlight the crucial role of late-successional forests
in maintaining ecosystem stability and resilience. Mixed Deciduous Forest areas, while less carbon-dense,
offer diverse species assemblages and are valuable for understanding regeneration pathways in disturbed
tropical landscapes. Integrating species data, biomass estimates, and environmental factors provides a
comprehensive framework for forest restoration planning and management. These insights are vital for
Thailand’s strategy toward achieving carbon neutrality, promoting forest-based climate solutions, and

conserving native biodiversity under changing environmental conditions.
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Figure 1 Line plot systematic sampling map; the red color indicated plot locations, each 30 m x 30 m.
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NanazIa139 (Results and Discussion)

d a
1. Tassaiauazesnsznouviialal
d‘ a 9 [ 9 ]
iWenvisandoyaluszauldlvg
A YA A Y P
(Mature tree) wsa"lummmmﬁumuquﬂﬂaw

e Neaen (DBH) ¥1ANIT 4.5 LEUALNAST

Thai For. Ecol. Res. J. 9(1): 73-92 (2025)
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(Table 1) UANUHUWUURAYLAS WUNKHUINA
H 1 I'4
mﬁa 1,264.49 ﬁ}u@ﬂlﬁﬂllﬁﬁ 1uag 14.64 91919
1 4 o [ 1 @
LUATABDLINLUAT ATNATAD flﬂ']ﬂ‘b”ljﬂﬂ)"m
WaINHA19UD9 Shannon-Weiner 1101 3.69 “TN
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Table 1 Characteristics of top ten tree species based on IVI at Khao Nam Sap Forest, Chonburi Province.

No Scientific name Family D BA RD RF RDo VI
1 Terminalia nigrovenulosa Pierre Combretaceae 79.96 1.98 6.32 3,55 1354 2342
2 Dialium cochinchinense Pierre Fabaceae 97.60 1.27 772 3.46 8.68 19.86
3 Diospyros coaetanea H. R. Fletcher Ebenaceae 79.30 1.09 627  3.18 7.44 16.89
4 Atalantia monophylla (L.) DC. Rutaceae 101.53 0.70  8.03 3.55 477 16.35
5 Vitex limonifolia Wall. ex Walp. Lamiaceae 51.63 1.08  4.08 3.65 7.38 15.11
6  Hydnocarpus ilicifolia King Achariaceae 77.78 0.75 6.15 1.50 5.12 12.77
7  Lannea coromandelica (Houtt.) Merr. Anacardiaceae 49.24 0.59 3.89 2.25 4.05 10.18
8  Cratoxylum formosum (Jacq.) Hypericaceae 47.28 056 374 225 384 9.82
9  Diospyros castanea (Craib) H. R. Ebenaceae 53.16 029 420 3.09 1.96 9.25
10 Grewia eriocarpa Juss. Malvaceae 31.15 047 246 2.15 3.20 7.81

Other species (110) 595.95 5.89 47.19 71.27 3997 158.51
Total 1264.49 14.64 100 100 100 300

Remark; BA = basal area (m”ha), D = density (individual.ha™), RD = relative density (%),

RF = relative frequency (%), RDo = relative dominance (%), and TVI = importance value index (%)
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Burseraceae
Hypericaceae
Lauraceae
Oleaceae
Opiliaceae
Achariaceae
Cannabaceae
Clusiaceae
Combretaceae
Connaraceae
Cornaceae
Dipterocarpaceae
Irvingiaceae
Lecythidaceae
Ochnaceae
Peraceae
Putranjivaceae
Rhamnaceae
Salicaceae

Figure 2 Number of tree species in each family existed in Khao Nam Sap Forest, Chonburi Province.
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Figure 3 Number of individual trees in each family existed in Khao Nam Sap Forest, Chonburi Province.
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Figure 4 Dendrogram of tree community clustering in Khao Nam Sap Forest, Chonburi Province.
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Table 2 Correlation coefficients between species data ordination axes and environmental factors.

Axisl Axis2 Axis3

Eigenvalue 0.334 0.205 0.139
Variance in species data

% of variance explained 6.80 4.20 2.80

Cumulative % explained 6.80 11.00 13.90

Pearson Correlation, Spp-Envt* 0.890 0.828 0.823

* Correlation between sample scores for an axis derived from the species data and the sample scores that are linear

combinations of the environmental variables.
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Figure 5 Ordination of tree communities based on environmental variables in Khao Nam Sap Forest.

The symbols of A indicated sample plots, while®@ and abbreviation represented plant species.
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Table 3. Correlation coefficients of environmental factors in each axis.

Correlations*
Variable

Axisl Axis2 Axis3
1 elev -0.347 0.76 0.365
2 pH 0.964 0.169 0.106
3 Organic 0.526 -0.241 0.349
4 %sand 0.578 -0.614 -0.343
5 Yosilt -0.702 0.28 0.56
6 %clay -0.156 0.847 -0.001

Remark: * Correlations are "intra-set correlations" of ter Braak (1986)

Elev = elevation,

%sand = percentage of sand,%silt = percentage of silt,
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pH = acidity and alkalinity, organic = organic matter,

%clay = percentage of clay
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Table 4 Above ground biomass (ABG) and carbon stock of each forest type, dry evergreen forest (DEF) and mixed

deciduous forest (MDF); C and CO, indicated carbon storage (C) and CO,-equivalent, respectively.

ABG Total
Forest C CO,
Stem (Ws) Branch (Wb) Leaf (WI]) biomass
Type » » 1 1 -1 1
(tha) (tha) (tha) (tha) (tCha) (tCha)
DEF 336.93 95.42 12.71 445.06 209.18 766.99
MDF 141.01 26.62 0.01 167.63 78.79 288.89
Total 477.94 122.04 12.72 612.70 287.97 1,055.88
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