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ABSTRACT

Background and Objectives: Tropical deciduous forests (TDFs) play a crucial role in providing ecosystem services. Forest
fires during the dry season make TDFs more sensitive to changes compared to evergreen forests. Of these, understanding
biomass in TDFs is essential for assessing the global carbon budget. However, human activities are rapidly transforming the
Earth's forest ecosystems through changes in land use and climate. These changes can impact the structure, dynamics, and
diversity of TDFs. While numerous studies have focused on diversity metrics, research on the effects of human activities on
forest structure, species composition, and aboveground biomass (AGB)—particularly within biosphere reserves—remains
limited. This study examines forest structure, species composition, and AGB, with a focus on the impact of disturbances within
a deciduous dipterocarp forest (DDF) in the Huay Tak-Teak Biosphere Reserve. Since DDFs receive less attention compared
to other forest types in Thailand, this study aims to address three key questions: (1) What is the current state of forest structure,
diversity, and AGB in permanent plots of DDFs? (2) How do these variables differ between core and buffer areas? and (3) What
is the correlation between AGB and forest structural attributes (such as density and basal area)?

Methodology: In 2024, two permanent 1-hectare (ha) plots were established: one in the core area, where human activity is
prohibited, and the other in the buffer zone, where human activity occurs. Each plot was subdivided into 25 subplots (20 m x
20 m). All trees with a diameter at breast height (DBH) of at least 1 cm were tagged, measured, and identified to the species
level following standard protocols. To assess the effects of disturbances, we analyzed quantitative characteristics—including
forest structure, species composition, and aboveground biomass—and compared these variables between the core and buffer
zones. Differences in diversity were examined using non-metric multidimensional scaling (NMDS) and PERMANOVA.
Additionally, we assessed the relationship between AGB, tree density, and basal area using Spearman’s correlation.

Main Results: Results indicated significant differences in general forest characteristics between the core and buffer areas (p <
0.001). Tree density and basal area (Z 1 cm DBH) were 1,626 individual ha" and 27.35 m” ha” in the core area and 2,470
individual ha" and 20.98 m” ha™' in the buffer zone, respectively. The core area displayed old-growth forest characteristics, with
a higher basal area, while the buffer zone exhibited secondary forest features, characterized by a high density of small trees.
Natural regeneration, based on diameter class distribution, exhibited a reverse J-shaped distribution in the core area, indicating

a stable population structure, whereas a unimodal distribution was observed in the buffer zone, suggesting a disturbed forest
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with fewer young trees. Species richness was higher in the core area than in the buffer zone. The core area contained 76 species,
63 genera, and 30 families, with the five most dominant species (based on the importance value index) being Albizia lebbeck,
Shorea obtusa, Dalbergia oliveri, Pentacme siamensis, and Dipterocarpus obtusifolius. In contrast, the buffer zone had 48
species, 42 genera, and 27 families, with the dominant species being Dipterocarpus obtusifolius, Shorea obtusa, Aporosa
villosa, Tristaniopsis burmanica var. rufescens, and Gluta usitata. Species diversity, based on the Shannon-Wiener Index, was
3.54 in the core area and 2.27 in the buffer zone, indicating a significant difference in diversity. NMDS followed by
PERMANOVA, revealed distinct species compositions between the core and buffer areas (p < 0.001), likely due to disturbances.
Total AGB was 204.20 tha™ in the core area and 127.89 tha ' in the buffer zone, with the higher AGB in the core area reflecting
a more intact forest ecosystem. In the buffer zone, Dipterocarpus obtusifolius contributed approximately 44% of the total AGB,
making it the dominant biomass-accumulating species. In the core area, Albizia lebbeck was the highest biomass-accumulating
species, contributing 22% of the total AGB. Finally, Spearman’s correlation analysis revealed that basal area showed a
significant positive correlation with AGB in both the core and buffer areas (R > 0.8, p < 0.001), whereas tree density exhibited
no significant relationship with AGB. Therefore, conservation and management efforts should prioritize dominant species such
as Dipterocarpus obtusifolius, Shorea obtusa, Pentacme siamensis, and Albizia lebbeck to maintain AGB and carbon stock in
the Huay Tak-Teak Biosphere Reserve.

Conclusion: These findings suggest that human-induced disturbances significantly impact plant community characteristics in
the DDF, with the buffer zone exhibiting features of a secondary forest with irregular regeneration. The results highlight the
crucial role of tropical deciduous forests in accumulating AGB and conserving biodiversity within Thailand’s forest ecosystems.
While the findings indicate that this biosphere reserve may effectively conserve overall plant diversity, they also reveal key
ecological shifts, such as a substantial loss of AGB due to the lower presence of large trees in the buffer zone. If this pattern is
widespread across tropical forest reserves, it could hinder efforts to preserve forest structure and essential ecosystem services,
such as carbon storage. Establishing long-term monitoring programs could enhance the assessment of AGB trends within the
reserve over time, contributing to more informed conservation and management strategies.

Keyword: Permanent plot, utilization, non-timber forest product, forest structure, diversity
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gUnsainaz3IZms (Materials and Methods)
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2. Maiuvaya (Data collection)
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Figure 1 Study area and plot location
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3. maamsww%’aga (Data analysis)
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NauazIa1iow (Results and Discussion)
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Reversed-J shape) (Figure 2)

Table 1 Horizontal forest structure (density and basal area) of core and buffer areas in HTT

Minimum DBH
1cm 5cm 10 cm 30 cm
Buffer area
Density (individual ha'') 2,470 1,846 689 14
Basal area (m” ha') 20.98 20.30 15.30 1.37
Core area
Density (individual ha') 1,626 1,192 692 81
Basal area (m” ha') 27.35 26.92 24.55 8.97
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Figure 2 DBH class distributions and spatial scatter plots of tree species in buffer and core areas in HTT.
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° & £ o
UIUNITNA TuNuNAUsY (Table 2)

Table 2 List of 20 dominant tree species with IVI (%), mean diameter at breast height (DBH, cm), density

(D, individual), basal area (BA, mz), total aboveground biomass (AGB, t) in buffer and core areas in HTT.

Scientific name IVI DBHISD D BA AGB
Buffer area

Dipterocarpus obtusifolius Teijsm. ex Miq. 78.78 10.7116.33 726 9.17 56.27
Shorea obtusa Wall. ex Blume 5444 8761443 664 490  32.60
Aporosa villosa (Wall. ex Lindl.) Baill. 3224 5951356 361 1.73 4.20
Tristaniopsis burmanica (Griff.) Peter G. Wilson & J. T. Waterh. 1496 5291264 163 0.51 1.88
var. rufescens (Hance) J.

Gluta usitata (Wall.) Ding Hou 13.83  10.13%7.10 79 098 6.6l
Dipterocarpus tuberculatus Roxb. 11.92 7.9016.31 81 0.65 5.37
Pterocarpus macrocarpus Kurz 8.75 8.4617.21 40 0.40 2.53
Irvingia malayana Oliv. ex A. W. Benn. 7.57 14.87t10.62 17 0.59 6.56
Pentacme siamensis (Miq.) Kurz 6.78 8.9716.79 40 0.40 3.17
Canarium subulatum Guillaumin 6.13 8.2316.45 27 0.25 1.19
Quercus kerrii Craib 5.73 10.4716.29 24 0.30 1.93
Craibiodendron stellatum (Pierre) W. W. Sm. 5.37 6.3512.77 23 0.10 0.36
Memecylon scutellatum (Lour.) Hook. & Arn. var. scutellatum 4.65 4241295 29 0.07 0.31
Dalbergia oliveri Gamble ex Prain 4.33 5.0713.81 25 0.09 0.54
Dillenia obovata (Blume) Hoogland 4.01 5.5112.27 17 0.05 0.17
Gardenia sootepensis Hutch. 3.64 3.6312.23 24 0.04 0.13
Buchanania lanzan Spreng. 3.57 4.82+1.53 15 0.03 0.06
Dalbergia lakhonensis Gagnep. 342 9.5816.63 15 0.18 1.25
Symplocos racemosa Roxb. 3.33 5.75+2.76 15 0.05 0.15
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Table 2 (continued)

Thai For. Ecol. Res. J. 9(1): 37-54 (2025)

Scientific name IVI  DBHZLSD D BA AGB
Wendlandia tinctoria (Roxb.) DC. 3.28 5.0312.56 11 0.04 0.13
Others (28) 2329 162.03 74 0.43 2.48
Core area
Albizia lebbeck (L.) Benth. 2551  26.24%15.38 64 4.85 44.01
Shorea obtusa Wall. ex Blume 2542 21.2418.47 105 431 42.07
Dalbergia oliveri Gamble ex Prain 20.38  9.287%5.75 175  1.71 13.39
Pentacme siamensis (Miq.) Kurz 19.89  15.16%10.24 100 2.78 26.60
Dipterocarpus obtusifolius Teijsm. ex Miq. 17.34 14.6218.02 105 2.29 15.06
Mitragyna rotundifolia (Roxb.) Kuntze 13.57  72615.62 113 0.79 3.48
Canarium subulatum Guillaumin 11.20 11.581+6.80 70 0.99 4.39
Lannea coromandelica (Houtt.) Merr. 11.03  12.1118.35 61 1.08 4.24
Wendlandia tinctoria (Roxb.) DC. 8.92 7.40t4.35 50 0.50 2.36
Haldina cordifolia (Roxb.) Ridsdale 8.76 8.7915.90 64 0.58 2.55
Pterocarpus macrocarpus Kurz 8.67 16.9419 44 35 1.09 8.56
Vitex peduncularis Wall. ex Schauer 8.10 5.6413.65 50 0.24 0.84
Cratoxylum formosum (Jacq.) Benth. & Hook. f. ex Dyer subsp. 7.78 12.73%9.46 42 0.90 7.28
pruniflorum (Kurz)

Gluta usitata (Wall.) Ding Hou 7.41 9.7417.33 55 0.65 4.97
Tristaniopsis burmanica (Griff.) Peter G. Wilson & J. T. Waterh. 6.69 8.0914.24 49 0.50 2.26
var. rufescens (Hance) J.

Morinda coreia Buch.-Ham. 6.14 7.2716.40 31 0.26 1.15
Wrightia arborea (Dennst.) Mabb. 6.11 3.7513.50 48 0.12 0.44
Aporosa villosa (Wall. ex Lindl.) Baill. 5.40 8431421 29 0.24 0.61
Gardenia sootepensis Hutch. 4.79 8.8616.31 26 0.28 1.53
Dalbergia cultrata Graham ex Benth. 4.53 6.0013.70 32 0.12 0.63
Others (56) 72.34  482.59 322 3.09 17.79

9
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= a dy 1< Yo A .
Fanaaeaviauenanvziluliidesil (Indicator
. 1 S o Y . .
species) SRNIRTEREATT b (Bunyavejchewin et al.,
v QI { o
2011) daudlunssa limenusanuee lana 1 1u

F '
WunTlaTasnmIUN155UAIU (Gardner ef al.,

47

2000; Pandey & Shukla, 2001 ; Larpkern et al.,

Y A
YY) N [~
2017) agriu juuunIaseadthilagdouldimu

v
a A =

=2 : ¥ Y
peaNInaveIMssunuNaInaly lnseasieth

[

nanNnuAadnd Taamwiz luvanunnusy



NsansIsetinaInethldidiesIne 91): 37-54 (2568)

J a
2. 9andsznovveartanssallsl
F A v 2
pan1lsznauvertianssa lineaoq
dal d'd 1 % 1 % %
NUATANVUANAIa N URE19FAI Y THvan Uy
Y
% o
wunssa lidivavua (= 1 cm DBH) 27 29
42 ena 48 wila wisa lidwiiensanaina
[ = o ti' [Y] [} 9 L=t
artinNNdnuINAga 5 ouaDusn laun e
3
(Dipterocarpus obtusifolius) 913 (Shorea obtusa)
miloalan (Aporosa villosa) 12 (Tristaniopsis
burmanica var. rufescens) g %Jﬂnl?i‘fg' (Gluta
usitata) (Table 2) ANUNAINFUA WUOYIUTTA
11uUna19 (H’=2.27) @IUUaLunUNaIaNUNT T8
Y
T ianua 30 294 63 ana 76 ¥ila wssalifiau
[ o 9 1 4 <3
5 OUAVUITN JALA WONY (Albizia lebbeck) 1A
(Shorea obtusa) ¥ 9% U ( Dalbergia oliveri) 59
(Pentacme siamemsis) 118 %11 84 (Dipterocarpus
obtusifolius) (Table 2) ANNKAINFUA WuoE Ty
izﬁ’uqq (H’ = 3.54) nan13nages NMDS Wi
s PR g o 1 dy A o
pandsznounssa I ufesaserianund Uy
b 1
HAZAUNLNUADIINANVUANA N UDEIF ALY
(Figure 3) 594D9HaN15NAT0U PERMANOVA
Y 1 o 9 [
uarasldiuiesndsynouveanssa liiuanaia

A v o W a

AuegNlied Ay Neana (F =32.28,, p <0.001)
= = dal d’ 1 49; d'l d’
nmsanu lunarenunszyniunihi

-9 = a 1 Ay d’l
gnsunuinaziianurainsiaginniunih
a A ~ A g9 9

FITUHA 1HoIANMTINIT NIV INT T o 1]

winh ve lilvounaariingia o (San-José et al.,
. < = Sa A o v

2021) 8819 150011 MIAPEIHTNaNATIA U

Y a ) g A ' 4
Tagunaswdn 09a1l52noU¥IATEHININIT DY

A A Y A v 2 o Yy
[UANUNAD UV NUAIIUAAIYAAIN U Wﬁim]lll’Nﬂ

48

NMDS2

Thai For. Ecol. Res. J. 9(1): 37-54 (2025)

. . <
Dipterocarpaceae, Fabaceae (l61¢ Rubiaceae 1) u

At ' o
NAUNUANUAUNINNEGA

o ]
L)
o | o= L 3
o . e
ot R A
o " ny o
‘a 4 g
-  / e
) g e
Q@ ¢ ¢ ¢
< @
@ ]
" | = DDF, Buffer
o
‘\.i _| ® DDF, Core
I I [ [
-1 0 1 2
NMDS1

Figure 3 Non-multidimensional scaling (NMDS)
analysis of species composition between buffer and
core areas in HTT
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