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Abstract. Chanlabut U, Nahok B. 2022. Forest structure and carbon stock of Suan Phueng Nature Education Park in Ratchaburi
Province, Western Thailand. Biodiversitas 23: 4314-4321. Forests play an important role in the global carbon budget. Yet, carbon stocks
in tropical forests are uncertain depending on many factors. This study aims to study forest structures and carbon stocks in Suan Phueng
Nature Education Park, Ratchaburi, Western Thailand. In 12 plots of 20 x 20 m, an inventory of trees > 4.5 cm diameter at breast height
(DBH) was carried out. Soil samples were also collected in sampling plots. To describe forest structures, ecological parameters were
analyzed (IVI, diversity indices, basal area, and DBH size classes). Forest carbon stocks were calculated based on biomass and soils.
Allometric equations were used to calculate aboveground biomass and converse to carbon stock. The soil carbon was analyzed using the
wet oxidation method. The result showed that the lower montane forest (493.74 + 90.20 Mg C ha™) had the highest forest carbon stock,
followed by the dry evergreen + mixed deciduous forest (203.83 + 82.74 Mg C ha'?), and mixed deciduous forest (145.46 + 47.90 Mg C
ha1). In the three forests, there were atotal of 637 trees belonging to 70 species in 29 families. Shannon’s diversity index was 3.59 with
a range of 2.17-3.21, indicating a moderate to high diversity. Tree density was 1,137.50 stems ha'* with a range of 737.50-1,581.25
stems ha. The basal area had a range of 5.82-11.11 m? hal. The DBH classes exhibited J-shaped distribution. The large trees (>71 cm)
had a greater aboveground carbon stock, despite their lower density. This indicates their importance as carbon sinks in the forest. This
study highlights that the forests in Suan Phueng Nature Education Park not only have the potential to be carbon stocks but also contain a

high diversity of tree species.
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INTRODUCTION

Forests play a key role in the global carbon cycle. They
are one of the largest carbon sinks as they store 45-50% of
terrestrial carbon stocks (Pan et al. 2011). They absorb
about 7.6 + 49 GtCO.eyr! to stahilize the global carbon
flux between the atmosphere and the biosphere (Harris et
al. 2021). Forests accumulate carbon via carbon
sequestration (Sedjo and Sohngen 2012). Through this
process, plants continuously absorb atmospheric CO;
through photosynthesis and then fix carbon to long-term
store in their biomass and soil via a series of chemical and
biophysical reactions (Keenan and Williams 2018). The
amount of carbon sequestered from the atmosphere and
stored within the forest ecosystem is forest carbon stock,
which is mainly stored in biomass and soil. It is estimated
at 1,240 Pg C globally (Lal 2005). The amount of forest
carbon stock varies among forest types, ranging from 40-60
Mg C ha! in boreal forests, 60-130 Mg C ha in temperate
forests, and 120-190 Mg C ha? in tropical forests (Lal
2005), which vary depending on many factors, such as
forest type, tree species composition (FAO and UNEP
2020). Thus, there are uncertainties in the carbon storage of
different vegetation types, especially in the tropics (Grace
et al. 2014; Baccini et al. 2017).

Southeast Asia is home to nearly 15% of the world's
tropical forests and contains many biodiversity hotpots

(Stibig et al. 2014). This region is among the majority of
deforestation hotspots including logging and clear-cutting
for food production, cash crops, and agriculture (Hansen et
al. 2013; Wilcove et al. 2013; Stibig et al. 2014; Imai et al.
2018; Zeng et al. 2018). It contributes to a severe loss of
forest area and aboveground forest carbon stocks (Estoque
et al. 2019), and emission of CO; to the atmosphere 16-105
Tg C yr! between 2000-2005 (Harris et al. 2021). By 2050,
the forest would decline by 5.2 million ha and contributes
to a decrease in forest carbon stocks by 790 Tg C (Estoque
et al. 2019).

Thailand is one of the countries with the most abundant
forest resources in Southeast Asia. Forests occupy 31.64%
of the country’s area (Thammanu et al. 2021). The western
part of the country occupies 19.67% of the total forest area,
which dominantly occur in Ratchaburi, Phetchaburi, and
Kanchanaburi Province. In Ratchaburi, the Suan Phueng
Nature Education Park is a protected forest that was
established to research and protect unique biodiversity. The
forest is important for biodiversity and biogeography. It is a
corridor joining two of the largest forest complexes
together; the Western Forest Complex and the Kaeng
Krachan Forest Complex. The forest is also a bridge
connecting four biogeographical regions, including Indo-
Chinese, Sino-Malayan, Indo-Burmese, and Eastern Indian,
where are biodiversity hotpots of both plants and animals.
Like other forest areas in Southeast Asia, forests in the park
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have been challenged by anthropogenic disturbances
including population growth, land-use changes, and fires
(Wilcove et al. 2013; Stibig et al. 2014). This would lead to
the emission of CO; into the atmosphere. It is difficult to
precisely predict the amount of CO, emission without
adequate data on the carbon stocks that the forests contain.

There are some previous studies in proximity forests
within the same region. In Kanchanaburi Province in the
Thong Pha Phum National Forest, the aboveground carbon
stock has been estimated to be 137.73, 70.29, and 48.14
tons C ha'! for the tropical rain forest, dry evergreen forest,
and mixed deciduous forest, respectively (Terakunpisut et
al. 2007). In the Kaeng Krachan National Park, the carbon
stock was estimated for various forest types, ranging from
33.01-103.10 tons C ha'* for the aboveground carbon stock,
and 43.97-107.77 tons C ha? for the soil carbon stock
(National Park Research Center 2019). In the Mae Nam
Phachi Wildlife Sanctuary of Ratchaburi Province, the
aboveground carbon stock was estimated at 14.55-43.22
ton C ha? for tropical deciduous forests (Chaiyo et al.
2012). However, the information on carbon stock potential
is still lacking in Suan Phueng Nature Education Park. To
address and fill in the gap, forest inventory and field
measurement in forest ecosystems are required for forest
carbon data.

Therefore, this study focuses on the carbon stocks in
different forest communities, especially in terms of
aboveground biomass and carbon stock. The objectives of
this research were (i) to examine the forest structures and
(i) to estimate the aboveground and soil carbon stocks. An
accurate of estimate forest carbon stock is important for
global warming scenarios and planning to reduce CO;
emissions (Egusa et al. 2020). Therefore, determining the
spatial distribution of the carbon source and carbon sink of
the forest ecosystem will be extremely helpful for our
research into the carbon cycle of the terrestrial ecosystem
and to address global warming.

MATERIALS AND METHODS

Study area

The Suan Phueng Nature Education Park was chosen
for this study. It is located in Suan Phueng District,
Ratchaburi Province, Thailand. The park has an area of
212.64 km?. Its area is part of the western boundary of
Thailand, which borders Myanmar. Most of the area is
mountainous terrain, which is a part of the Tanowsri
mountain range. Its elevation has a range of 210 — 1,150
above mean sea level, with a declination of 45%. The mean
annual temperature was 29.0°C with a range of 17.9-
39.1°C. The mean annual rainfall was 1,226.9 millimeters.
The wet season occurs from May to October, but the
rainfall is limited from June to July. This area has been
considered to be in “the rain shadow zone” because the rain
is blocked by the Tanowsri mountain range (Chaiyo et al.
2011). The park is covered by various forest types, such as
mixed deciduous forests, dry evergreen forests, lower
montane rain forests, and rain forests. As the forest areas
are close to the border of Thailand and Myanmar, sampling
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areas were chosen based on the ability to access the area
safely. Therefore, three different forest communities were
chosen to represent the forest (Table 1).

Inventory and analysis for forest structure

A total of 12 20 x 20 m plots (0.04 ha) were set up in
three forest communities. Trees with a diameter at breast
height (DBH) > 4.5 cm were inventoried by measuring
both their height and diameter (Ruslim et al. 2021).
Ecological parameters were used for investigating the
forest structure including the Importance Value Index
(IV1D), diversity indices, frequency of DBH, density, and
basal area. In addition, both species and families were
counted for each plot. The diversity indices were calculated
using Shannon-Wiener’s diversity index (Magurran 1988).
Simpson’s diversity index was also used for examining the
dominant species (Simpson 1949). The I1VI was analyzed
using the equation (Curtis and Mclntosh 1951):

IVI =RD + RF + RDo

Where; RD is the relative density of the tree species, RF
is the relative frequency, and RDo is the relative
dominance. They were calculated as RD: number of
individuals of the species x 100/total number of plots, RF:
number of plots in which species occurred x 100/ total
number of plots, and RDo: total basal area of species x
100/total basal area of all the species.

Estimation of aboveground biomass and carbon stock

The aboveground biomass was calculated using the
allometric equations, then summing the stem, branches, and
leaf mass of individual trees. As there were many types of
forests in the study area, different allometric equations
were applied for each one. The allometric equation
proposed by Ogawa et al. (1965) was used for the mixed
deciduous forests and the one by Tsutsumi et al. (1983) for
both dry evergreen forests and lower montane forests. The
equations are as follows.

Mixed deciduous forest ¥ (= (1_()5()9( DEH)U-‘J 19

W, =0.00893(D?H)*77

I,-VL =0.01 4(1)21_!)!).(;(19

W =0.0396(D?H)
W, = 0.00349( D2H)-03

WS

L 22.5+0.025W_

Dry evergreen forest

W

Where; D: diameter at breast high (DBH), H: height of
trees, Ws: weight of stem biomass (kg), Ws: weight of
branch biomass (kg), and W.: weight of leaves biomass
(kg). The aboveground biomass carbon was calculated by
multiplying with a conversion factor of 0.47. The potential
of atmospheric CO; absorption through photosynthesis by
the forest was calculated by multiplying with a conversion
factor of 3.667 (IPCC 2006).
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Table 1. Locality of three study sites in Suan Phueng Nature Education Park, Thailand

Study site Forest type Coordinates Elevation (msl.)
Huai Phak MDF 13°31'15.82"N, 99°14'31.73"E 184 - 218
Huai Khokmu MDF+DEF 13°27'11.23"N, 99°13'44.32"E 377-719
Khao Krachom LMF 13°34'1.56"N, 99°11'43.73"E 854 — 842

Note: MDF: mixed deciduous forest, DEF + MDF: dry evergreen forest + mixed deciduous forest, LMF: lower montane forest

Sampling and analysis of soil carbon

Soil samples were collected at two depth intervals;
topsoil (0-30 cm) and subsoil (30-100 ¢cm) to calculate the
carbon stock at one meter. Two methods were used for sampling
the soil. To calculate the soil bulk density, undisturbed samples
were collected using a soil core (6 cm diameter, 5 cm long)
at the center of the sampling plot. In addition, the
undisturbed sample was wrapped in plastic and labeled. To
analyze the soil organic carbon (SOC), disturbed soil
samples were collected using a soil auger at three holes laid
in a triangular pattern in the plots. Disturbed samples were
mixed to make a composite sample for each soil depth.
Then, they were packed into plastic bags and conveyed to
the laboratory.

The soil samples were prepared and analyzed. The
composite samples were air-dried at room temperature.
Then, the dried samples were ground in a mortar and passed
through a 2-mm and 0.5-mm sieve. The samples were analyzed
using the wet oxidation method for soil organic carbon
(Walkley and Black 1934). The undisturbed samples were
dried in a hot oven at 105°C for 48 hours to reach a
constant weight. The dried samples were weighed and
calculated using the core method for soil bulk density
(Blake and Hartage 1986).

The soil carbon stocks were calculated and expressed in
the unit of Mg C hal, which was calculated by multiplying
the SOC concentration by the total soil density and soil
thickness. The equations were as follows:

C cocks = ("“? (L‘;: ;\rf.q_]) XB.D. (.-’tr!gm_'?) x D (m.)

Where; Csocks: S0il organic carbon stocks (Mg C ha)
for any soil depth, Cconc.: the concentration of soil organic
carbon in any soil layer, B.D.: soil bulk density (Mg m?),
and D: the soil depth interval (m).

Statistical analysis

Data analyses were performed using statistical software
(SPSS). Both the aboveground biomass and carbon stocks
in the forest were expressed as average with standard
deviation. Analysis of variance (ANOVA) was used to determine
the differences in means within both the aboveground biomass
and forest carbon stock. The independent sample t-test was
also used for testing the differences between aboveground
carbon stock and soil carbon stock at the 95% level of
confidence (P<0.05).

RESULTS AND DISCUSSION

Structure and composition of forest community

A total of 637 stems with a diameter > 4.5 cm at breath
height (DBH) were found in the total area of the three forest
communities. They covered 80 species, but there were only 70
known species in 29 families. The families that had higher
numbers of species were Fabaceae (11 species),
Sapindaceae (Six species), Malvaceae (five species),
Anacardiaceae (four species), and Moraceae (four species).
This result concurs with other finding that Fabaceae is the
most speciose tree family in tropical forest (Kacholi et al.
2015). The ecological parameters of the forest structures
are shown in Table 2. Based on the Importance Value
Index (1V1), the Khao Krachom (KJ) was dominated by the
species present in the lower montane forest (LMF). In Huai
Phak, the dominant species were common species present
in the mixed deciduous forest (MDF), so it was assigned as
this forest type (Popradit et al. 2015). In Huai Khokmu, the
community was dominated by both dry evergreen forest
and mixed deciduous forest that was established with both
types of forest communities. So, we assigned it as dry
evergreen forest + mixed deciduous forest (DEF + MDF).
In addition, these species, shown in Table 2, also had
higher carbon biomass than other species because species
with a higher IVI value indicated higher carbon storage
(Harefa et al. 2022).

The Shannon’s diversity index (H") was 3.59 in the
entire research area. H” was the highest in the MDF (3.21),
followed by the DEF + MDF (2.68), and then the LMF (2.17).
The forest communities in the Suan Phueng Nature Education
Park had a moderate to high diversity based on the H”
value (Marod et al. 2018). The Simpson’s index (D) was
0.06 for the overall area, ranging from 0.06 to 0.20 for the
three sites (Table 2). The lower Simpson’s index value
indicated that there were no highly dominant species in the
forest communities.

Among three forests, tree density ranged from 737.50-
1,581.25 tree ha'! with an average of 1,137.50 tree ha*. The
MDF showed the highest density, followed by the DEF +
MDF, and the LMF (Table 2). Compared to other forest
ecosystems in Thailand, the tree density of MDF in Huai
Phak (1,581.25 tree ha*) was higher than that reported in
Doi Suthep-Pui National Park in northern Thailand (1,102
tree hat) and Phu Khao-Phu PanKham. The DEF+MDF in
Huai Khokmu (1,108.33 tree ha*) was lower than that reported
in the Doi Suthep-Pui National Park (2,451 tree hal)
(Khamyong et al. 2018). The MDF in the present study was
also higher than that reported from Mae Nam Phachi
Wildlife Sanctuary, which is near and borders the study site
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of the present study (Chaiyo et al. 2012). The basal area
was higher in the LMF (11.11 m? ha'), while the MDF was
the lowest (5.82 m? hal). The basal area increases with
decreasing density, which inferred negative relation between the
basal area and tree density (Table 2). The MDF consisted of
more trees with DBH smaller than 10 cm, while the LMF
contained larger DBH trees (Figure 1). The highest stem
volume and largest diameter need more area to settle,
resulting in a lower tree density (Terakunpisut et al. 2007).

The distribution of the DBH trees were shown in Figure
1. The entire forests showed L-shaped distributions (Figure
1; All), and there were quite similar among forest types.
The lower montane forest (LMF) had a DBH range of 4.70-
101.82 cm with a mean of 26.88 + 20.24 cm. Specifically,
tree with DBH 21-30 cm (30.51%) was the most abundant,
followed by <10 cm (25.42%), 11-20 cm (18.64%), 31-40
cm (7.63%), 41-50 cm (5.08%), 51-60 cm (5.08%), 61-70
cm (3.39%), and >71 cm (4.24%). The dry evergreen forest
+ mixed deciduous forest (DEF+MDF) had a DBH range
of 4.50-91.95 cm with a mean of 14.51+10.38 cm.
Specifically, tree with DBH 11-20 cm (47.74%) was the
most abundant, followed by tree with DBH <10 cm
(37.59%), 21-30 cm (7.89%), 31-40 cm (4.14%), 41-50 cm
(1.13%), 51-60 cm (0.75%), 61-70 cm (0.38%), and >71
cm (0.38%). In the mixed deciduous forest (MDF), DBH
varied between 4.50-40.80 with a mean of 10.76 + 5.90 cm.
In this forest site, trees with DBH < 10 cm (65.22%) were
the most abundant, followed by 11-20 cm (28.46%), 21-30
cm (4.74%), and 31-40 cm (1.58%). Among three forest
sites, there were reductions in some DHB sizes. As a result,
it showed discontinue of DBH size and abnormal J-shape
distribution. This reflects the result of deforestation in the
past (Imai et al. 2018), especially the MDF in Huai Phak.
In addition, this area was subject to tin mining 40-50 years
ago. Logging in the past can explain the lack of large trees
in this area.

Forest carbon stocks

Among three forest sites, forest carbon stocks are
shown in Table 3. The mean aboveground carbon stock
was the highest for the LMF (312.38 + 59.30 Mg C ha),
followed by the DEF+MDF (91.71 + 34.32 Mg C ha''), and
MDF (42.07 + 20.62 Mg C ha?l). The differences in
aboveground carbon stock were likely due to several
factors including basal area, tree density, and DBH (Joshi
and Dhyani 2019; Garcia-Vega and Newbold 2020; Sahoo
et al. 2021), which all differed among the forest sites
(Table 2). The mean soil carbon stock was also the highest
for the LMF (181.36 + 69.07 Mg C ha'), followed by the
DEF+MDF (112.12 + 58.39 Mg C ha?), and the MDF
(103.40 + 54.19 Mg C ha?). Yet, there was no significant
difference between the three forests (Table 3). In general,
soil carbon content is influenced by the accumulation of
organic matter that is controlled by litter input and
decomposition (Sahoo et al. 2021). Evidence of burning
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can be observed in field surveying of two latter forests
(LMF, DEF+MDF), while it did not exist in the LMF. The
effect of fires could decrease the accumulation of organic
matters (de Andrade et al. 2017). However, the rate of
leaves falling, and decomposition was not investigated in
this study. This could differ among three forests depending
on forest types and species composition, which is
interesting for study beyond. The mean total carbon stock
(aboveground + soils) was in the order of LMF (493.74 +
90.20 Mg C ha) > DEF+MDF (203.83 + 82.7 Mg C ha™)
> MDF (145.46 + 47.90 Mg C ha%). The result was similar
to a previous study in the Kaeng Krachan National Park
that indicated the montane forest stored the highest carbon
stocks in both biomass and soils, followed by the dry
evergreen mixed with deciduous forest, and mixed
deciduous forest (National Park Research Center 2019).
Moreover, the total carbon stock estimate for the lower
montane forest is higher than those in other areas, such as
Kaeng Krachan National Park and Thong Pha Phum
National Park (Terakunpisut et al. 2007; National Park
Research Center 2019). This would indicate that the lower
montane forest in Khao Krachom is one of the most
important carbon sinks for the western part of Thailand.

For the total carbon stock, the forest carbon was
calculated from the aboveground biomass and soil. Carbon
storage between aboveground and soil differed among the
forest communities (Figure 2). In both Huai Khokmu and
Huai Phak, the carbon stock was mainly stored in the soil.
In Khao Krachom, however, the total carbon stock was
mostly in the aboveground biomass. The soil carbon stocks
did not significantly differ among the three sites, indicating
that the soil carbon may be stable and could not be higher
than this. Thus, the proportion of the aboveground biomass
carbon could increase beyond the current level, and they
will be important carbon sinks for these areas.

DBH size class and aboveground biomass carbon

The distribution of DBH size classes and aboveground
biomass carbon (AGBC) are shown in Table 4. In total
area, tree with DBH > 71 c¢cm (23.55%) had the highest
ABGC, followed by 21-30 cm (16.84%), 11-20 cm
(13.28%), 11-20 cm (13.28%), 31-40 cm (12.21%), 51-60
cm (11.66%), 61-70 (10.37%), 41-50 (8.54%), and <10
(3.56%). In the LMF, tree with DBH >71 cm (32.71%) had
the highest AGBC, followed by 21-30 cm (15.6%), 51-60
cm (15.56%), 61-70 (13.86%), 41-50 cm (10.12%), 31-40
cm (8.02%), 11-20 cm (3.41%), and <10 cm (0.71%). In
the DEF + MDF, tree with DBH 11-20 cm (27.07%) had
the highest ABGC, followed by 31-40 cm (20.3%), 21-30
cm (18.31%), >71 cm (9.95%), 41-50 cm (7.58%), 51-60
cm (6.35%), 61-70 cm (5.63%), and <10 cm (4.82%). In
the MDF, tree with DBH 11-20 c¢cm (41.43%) had the
highest AGBC, followed by 21-30 cm (21.21%), <10 c¢cm
(20.53%), and 31-40 cm (16.83%).
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Table 2. Quantitative characteristics of three forest sites in Suan Phueng Natural Education Park, Thailand

Study site No.of  Density BA Diversity indices

(Forest types) species (stem ha') (m?ha?) Species with highest 1V H D

KJ 22 737.50 11.11 1. Anisoptera costata Korth. (78.78) 2.17 0.20
(LMF) . Castanopsis spp. (72.98)

. Castanopsis rhamnifolia (Miq.) A. DC. (22.35)

. Carallia brachiata (Lour.) Merr (16.95)

. Garuga pinnata Roxb. (16.65)

. Other 17 taxa (92.28)

OO WN

KM 49 1,10833  9.25
(DEF + MDF)

. Areca catechu L. (62.35) 2.68 0.20
. Artocarpus heterophyllus Lam. (20.94)

. Croton persimilis Mll.Arg. (14.40)

. Vitex limonifolia Wall. ex Walp. (10.63)

. Durio sp. (9.89)

. Other 44 taxa (181.79)

DU WN P

LD 42 158125  5.82
(MDF)

. Croton persimilis Mull.Arg. (25.99) 321 0.06
. Lagerstroemia floribunda Jack var. cuspidate C.B.Clarke (24.46)

. Vitex limonifolia Wall. ex Walp. (22.00)

. Cleistanthus gracillis Hook.f. (16.05)

. Arfeuillea arborescens Pierre ex Radlk. (13.06)

. Other 37 taxa (198.43)

OO WN B

Total area 80 1,137.50 20.10 1. Anisoptera costata Korth. (31.87) 3.59 0.06
2. Areca catechu L. (26.60)

3. Castanopsis spp. (22.13)

4. Croton persimilis Mill.Arg. (13.03)

5. Lagerstroemia floribunda Jack var. cuspidata C.B.Clarke (11.07)

6. Other 75 taxa (195.29)

Note: BA: basal area, KJ: Khao Krachom, KM: Huai Khokmu, LD: Huai Phak

350 5 All 40 Lower Montane Forest
300 -
2 250 2 301
S E}
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= 200 4 =
= 2 20
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50 -
0 4 0
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DBH size classes (cm) DBH size classes (cm)
140 9 Dry Evergreen Forest + 180 4 Mixed deciduous forest
120 | Mixed Deciduous Forest 160 A
140
2] J @
£ 100 § 120
k=)
= 801 = 100 -
2 2
& 60 = 30 4
; ;60 4
2 40 4 z 0
20 A 20
0 4 —— : : ) 0 4 T . . . .
<10 11-20 21-30 31-40 41-50 51-60 61-70 >71 <10 11-20 21-30 31-40 41-50 51-60 61-70 >71
DBH size classes DBH size classes (cm)

Figure 1. Distribution of different DBH size classes in three forest communities; All: all forest communities combined, lower montane
forest at Khao Krachom, dry evergreen mixed with deciduous forest at Huai Khokmu, and mixed deciduous forest at Huai Phak,
Thailand
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Table 3. Carbon stocks of three forest sites in Suanpueng Natural Education Park, Thailand

Carbon stock (Mg C ha't)

Forest type Site Aboveground Soil Total
LMF Khao Krachom 312.38 +59.30° 181.36 + 69.072 493.74 + 90.20°
DEF + MDF Huai Khokmu 91.71 + 34.32° 112.12 +58.392 203.83 + 82.74°
MDF Huai Phak 42.07 + 20.62° 103.40 £ 54.192 145.46 + 47.90°
Total areas - 140.57 £ 120.28 129.41 £ 65.32 269.98 + 165.03

Note: different letters in the same column show differences in mean value at 95% level confidence (p<0.05)

Table 4. Comparison of percentage of both aboveground carbon stock and tree density in each size class in three study sites

LMF DEF+MDF I\/!DF Total area
DBH Size (Khao Krachom) (Huai Khokmu) (Huai Phak)
class (cm) Carbon stock Tree density Carbon stock Tree density Carbon stock Tree density Carbon stock Tree density
(%) (%) (%) (%) (%) (%) (%) (%)
<10 0.71 25.42 4.82 37.59 20.53 65.22 3.56 46.31
11-20 341 18.64 27.07 47.74 41.43 28.46 13.28 34.69
21-30 15.60 30.51 18.31 7.89 21.21 4.74 16.84 10.83
31-40 8.02 7.63 20.30 4.14 16.83 1.58 12.21 3.77
41-50 10.12 5.08 7.58 1.13 n/a n/a 8.54 141
51-60 15.56 5.08 6.35 0.75 n/a n/a 11.66 1.26
61-70 13.86 3.39 5.63 0.38 n/a n/a 10.37 0.78
>71 32.71 4.24 9.95 0.38 n/a n/a 23.55 0.94
100% - carbon balance. Therefore, the area with a high density of
, large trees should be highly protected. Otherwise, once it
80% - 47% 31 47% has been deforested, it can emit an enormous amount of
64% CO; into the atmosphere. However, the high density of
60% 1 small trees in both MDF and DEF+MDF also had the
40% | potential to store carbon in the future.
53% 69% 53 In conclusion the diversity of forest communities in the
20% 1 | 36% Suan Phueng Nature Education Park ranged from mid to
high based on the Shannon—Wiener’s diversity index.
0% T T Fabaceae was the most species among other families.
K KM Lb Totd Based on IVI, the dominant tree species differed among
o Soil Carbon OABG Carbon forest sites and were assigned to three different forest

Figure 2 Proportion of two carbon pools for three forest sites in
this study; KJ: Khao Krachom, KM: Huai Khokmu, LD: Huai
Phak, Thailand. Total: Total areas

The distribution of AGBC was similar to the
distribution of DBH class, indicating the positive
relationship between tree size and the amount of carbon in
biomass. Carbon stock can be influenced by the basal area,
tree size, and growth pattern (Borah et al. 2015). It showed
that tree size plays an important role in forest carbon
stocks. As a result, there were differences in forest carbon
stock among forest sites due to the different distribution of
DBH classes. To highlight a large tree, despite lower tree
densities the tree with DBH > 71 cm showed higher AGBC
in both all forests combined and LMF. It indicated the
importance of large trees on forest carbon storage, that
large-diameter trees store disproportionately large amounts
of biomass carbon and are a key driver of the carbon cycle
in the forest site (Mildrexler et al. 2020). In the context of
conservation, large-diameter trees should be first
prioritized in preservation for stabilizing the regional

communities. All forests had J—shape distribution of DBH
classes, but there were quite differences in tree size among
forests. The reductions of some DBH classes were
observed, especially the MDF in the Huai Phak. It was due
to deforestation and mining, which is extensive in the past
for this area. Other forest parameters differed among forest
sites including basal area, density, and the number of
species. The LMF had the highest forest carbon stock
followed by the DEF+MDF, and MDF, and there was the
same trend for both aboveground biomass and soil carbon
stock. The distribution of large DBH trees likely
contributed to the difference in aboveground biomass
carbon among the three forests. The bigger DBH trees (>71
cm) showed disproportionally large aboveground carbon
stocks, which highlights the importance of large DBH trees
in forest carbon stock. This study revealed the forest
structure and carbon stock, which fill in the gap of
information about forest carbon stock in the forest
ecosystem of western Thailand. In addition, it highlights
the role of different forest types in the Suan Phueng Nature
Education Park as carbon sinks and absorbing CO, from
the atmosphere.
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