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ABSTRACT

Background and Objectives: The increase in greenhouse gases concentrations is a major driver of climate change,
which in turn affects to forest ecosystems. Forest plays a role in the release and storage of carbon, thereby
influencing global warming. However, forest ecosystems also mitigate climate change by absorbing carbon dioxide
through various processes and serve as reservoirs of biodiversity for both flora and fauna. In Thailand, the forests
mostly are tropical dry forests and forests can be categorized into two types; 1) deciduous forests (such as deciduous
dipterocarp forest and mixed deciduous forest) and 2) evergreen forests (such as dry evergreen forest, montane
forest and moist evergreen forest). These two types of forest are distributed throughout the country, with most
found in protected areas. Botanical gardens and arboreta are classified as urban forest that there are people using
regularly and serve as important sites in protected areas. It comprised many rare or economically valuable plant
species and also serves as a biodiversity conservation area and a research site but less documents were found in
species diversity and the potential of carbon stock and carbon dioxide (CO,) sequestration. This study aimed to
clarify species diversity in dry evergreen forest (DEF) and mixed deciduous forest (MDF) within selected botanical
gardens and arboreta and study the potentials of botanical gardens and arboreta as carbon storage.

Methodology: A total of 241 concentric sample plots were established in 2024 with inter-plot spacing of either
250 m or 2.5 km, depending on the size of the botanical gardens and arboreta and are divided into 115 sample plots
within dry evergreen forest, covering an area of 11.5 ha, and 126 sample plots within mixed deciduous forest,
covering an area of 12.6 ha. Concentric sample plots with radius about 17.84 m were established. All trees with
diameter breast height (DBH) >4.5 cm and height greater than 1.3 m were tagged, identified and mapped azimuth.
The data was used to calculate aboveground biomass using allometry equations, and the resulting aboveground
biomass were used to quantify belowground biomass, carbon storage and carbon dioxide (CO,) sequestration.
Main Results: The results revealed that 19, 514 individuals were found. In DEF contained 10,139 individuals
across 481 species with 268 genera and 78 family and the dominant species based on importance value index (IVI)
was Dipterocarpus alatus with 15.54 and followed with Streblus asper, Afzelia xylocarpa, FEucalyptus
camaldulensis and Delonix regia, with species diversity and species richness index was 4.96 and 52.80 respectively.
While, MDF contained 9,375 individual of trees across 406 species with 243 genera and 77 family and the dominant

species based on IVI was Tectona grandis with 19.84 and followed with Pterocarpus macrocarpus, Xvlia
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xylocarpa, Combretum quadrangulare and Streblus asper, with species diversity index and species richness index
was 4.99 and 44.28 respectively. Carbon storage and carbon dioxide (CO,) sequestration assessment were estimated
using allometry equation. Biomass in DEF and MDF were 190.18 t/ha and 142.26 t/ha, respectively, Carbon storage
in DEF and MDF were 89.38 tC/ha and 66.86 tC/ha, respectively and Carbon dioxide (CO,) in DEF and MDF
were 328.04 tCO,/ha and 245.38 tCO,/ha, respectively. Diameter class distribution in both communities exhibited
a negative exponential pattern, indicating stable population structure. The high proportion of small-sized trees
suggests strong regeneration potential, with many individuals likely to develop into mature trees in the future.
Furthermore, in terms of carbon storage potential, larger trees (DBH > 30 cm) had the larger of carbon storage,
even though there are less number of trees in the group. However, small to medium sized trees can still grow into
mature trees in the future, thereby enhancing future carbon storage potential. A t-test was used to compare the mean
of biomass, carbon storage and carbon dioxide (CO,) sequestration indicated that two forest types is non-significant
(p-value = 0.22) in potentials of carbon storage and carbon dioxide (CO,) sequestration.

Conclusion: This study highlights the potential of botanical gardens and arboreta to function as large carbon
storage area. This study indicates that many tree species within natural forests had high potentials of carbon storage
and carbon dioxide (CO,) sequestration. The results can serve as a valuable database for assessing carbon storage
in botanical gardens and arboreta. Furthermore, this study can inform conservation planning within these areas.
Effective management should prioritize not only the preservation of large trees but also keep smaller trees with the
potential to develop into larger trees in the future, thereby enhancing overall carbon storage potential. In addition,
future monitoring of the dynamics within the sample plots may provide greater clarity changes in tree populations
and their impact of potential of carbon storage in botanical gardens and arboreta. Overall, our findings can support
the sustainable management of botanical gardens and arboreta, contributing to their role towards a low-carbon

society.

Keywords : Carbon storage, carbon dioxide sequestration, protected areas, allometric equation
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Figure 1 Concentric sample plots within botanical

gardens and arboreta across Thailand.
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Table 1 Lists of botanical gardens, arboreta and numbers of survey point in this study.

Thai For. Ecol. Res. J. 10(1): 137-156 (2026)

Forest types Botanical gardens / Arboretum Number of survey point  Area (ha)
Wang Nam Yen Botanical Garden 10 1
Phu Khae Botanical Garden 10 1
Her Majesty The Queen's 60th Birthday Anniversary Phu Foilom Botanical Garden 7 0.7
Dong Fa Huan Botanical Garden 10 1
Dong Ma-I Botanical Garden 10 1
Pak Puan Arboretum 8 0.8
Ban Pae Botanical Garden 10 1
Sam Rong Kiat Waterfall Arboretum 1 0.1
Dry evergreen forest Nong Tha Yu Arboretum 10 1
(DEF) Khao Chakan Arboretum 3 0.3
Kanchanakuman Arboretum 6 0.6
Khao Hin Son Botanical Garden 6 0.6
Sap Chomphu Arboretum 6 0.6
Muak Lek Arboretum 6 0.6
Ubon Wanarom Arboretum 5 0.5
Phon Sai Arboretum 3 0.3
Phai Sali Arboretum 4 0.4
Total 115 11.5
Phu Khao Arboretum 10 1
Phai Sali Arboretum 6 0.6
Phu Kum Khao Arboretum 5 0.5
Sakunothayan Botanical Garden 10 1
Pong Sali Arboretum 10 1
Dong Bang-1 Arboretum 5 0.5
Kamphaeng Saen Arboretum 10 1
Wang Kan Leuang Arboretum 6 0.6
Ban Chom Beung Botanical Garden 10 1
Nam Phut Thap Lao Arboretum 3 0.3
Khao Din Phrai Wan Arboretum 6 0.6
Mixed deciduous forest
Tham Chom Pon Arboretum 6 0.6
(MDF)
Her Majesty The Queen's 60th Birthday Anniversary Su-ngai Padi Botanical Garden 2 0.2
Namtok Tharnthong Arboretum 3 0.3
Huai Rong Arboretum 6 0.6
Ban Phae Arboretum 3 0.3
Huai Kaew Arboretum 5 0.5
Mueang Rat Arboretum 3 0.3
Her Majesty The Queen's 60th Birthday Anniversary Phu Foilom Botanical Garden 3 0.3
Huai Chomphu Arboretum 3 0.3
Huay Tak Arboretum 2 0.2
Sam Rong Kiat Waterfall Arboretum 9 0.9
Total 126 12.6
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Figure 2 Concentric sample plots in different radius.
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3. M3 INI VoA (Data analysis)
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Table 1 Number of trees and importance value index (IVI) of some dominance tree species in MDF and DEF in Botanical gardens and Arboreta in Thailand.

Density Frequency Dominance RD RF RDo VI
Forest Type Species Family No. of Trees
(ind.ha-1) (%) (%) (%) (%) (%)
Dipterocarpus alatus Roxb. ex G. Don Dipterocarpaceae 232 0.20 33.04 0.025 2.288 1.711 11.544 15.54
Streblus asper Lour. Moraceae 914 0.79 46.09 0.008 9.015 2.386 3.637 15.04
Afzelia xylocarpa (Kurz) Craib Fabaceae 155 0.13 20.87 0.007 1.529 1.081 3.014 5.62
Eucalyptus camaldulensis Dehnh. Myrtaceae 135 0.12 8.70 0.008 1.331 0.450 3.596 5.38
Delonix regia (Bojer ex Hook.) Raf. Fabaceae 213 0.19 7.83 0.006 2.101 0.405 2.738 5.24
Dry Evegreen Forest (DEF) Streblus ilicifolius (S. Vidal) Corner Moraceae 347 0.30 13.04 0.002 3.422 0.675 1.057 5.15
Wrightia arborea (Dennst.) Mabb. Apocynaceae 224 0.19 23.48 0.003 2.209 1.216 1.331 4.76
Hydnocarpus ilicifolia King Achariaceae 243 0.21 18.26 0.003 2.397 0.946 1.372 4.71
Microcos tomentosa Sm. Malvaceae 210 0.18 30.43 0.002 2.071 1.576 1.009 4.66
Tectona grandis L. f. Lamiaceae 153 0.13 7.83 0.006 1.509 0.405 2.631 4.55
Other Species (471) 7,313 6.36 1,721.73 0.151 72.13 89.15 68.07  229.35
Total 10,139 8.82 1931.30 0.22 100.000  100.00  100.00  300.00
Tectona grandis L.1. Lamiaceae 256 0.203 24.603 0.032 2.731 1.462 15.651 21.24
Pterocarpus macrocarpus Kurz Fabaceae 358 0.284 45.238 0.012 3.819 2.687 6.043 12.08
Xylia xylocarpa (Roxb.) Taub. var. kerrii (Craib & Hutch.) I. C. Nielsen =~ Fabaceae 290 0.230 38.095 0.005 3.093 2.263 2.286 7.69
Combretum quadrangulare Kurz Combretaceae 270 0.214 7.143 0.008 2.880 0.424 3.721 7.46
Streblus asper Lour. Moraceae 329 0.261 23.016 0.004 3.509 1.367 1.857 6.31
Mixed Deciduous Forest (MDF)  Chukrasia tabularis A. Juss. Meliaceae 227 0.180 19.048 0.003 2.421 1.132 1.626 547
Canarium subulatum Guillaumin Burseraceae 104 0.083 25.397 0.003 1.109 1.509 1.463 431
Pentacme siamensis (Miq.) Kurz Dipterocarpaceae 202 0.160 11.111 0.002 2.155 0.660 1.212 4.27
Wrightia arborea (Dennst.) Mabb. Apocynaceae 172 0.137 23.016 0.002 1.835 1.367 0.740 3.90
Lagerstroemia calyculata Kurz Lythraceae 115 0.091 19.048 0.003 1.227 1.132 1.543 3.78
Other Species (396) 7,052 5.60 1,448.62 0.132 75.22 85.99 63.86  225.08
Total 9,375 7.44 1683.33 0.206 100.00 100.00  100.00  300.00

Remark: RD = Relavtive density, RF = Relative frequency, RDo = Relative dominance and IVI = Importance value index.
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Table 2 Biomass, carbon stock and CO, sequestration estimates.

AGB Total Biomass Carbon Stock  CO, Sq.
Forest type BGB B . .
Stem  Branch Leaf (tha’) (tCha’) (tCO,ha’)
DEF 11143 3574 259 39.20 190.18 89.38 328.04
MDF 89.86  21.96 0.20 30.24 142.26 66.86 245.38

Note: AGB: Aboveground Biomass, BGB: Belowground Biomass and CO, Sq.: Carbon dioxide sequestration.
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