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ABSTRACT

The study of vegetation structural characteristics is important for national park management. This study
investigated the vegetation structural characteristics and the influence of some physical environmental factors on
the distribution of tree species in Phu Kao—-Phu Phan Kham National Park, Nong Bua Lamphu province, Thailand.
In total, 30 purposive sample plots (each 20 m x 20 m) were established. Data on tree species composition and
some physical environmental factors were collected and used to analyze vegetation structural characteristics
based on cluster analysis and their relationships with environmental factors. Based on the results, there were 79
species in 65 genera from 30 families, with the species diversity index being 3.63. The cluster analysis identified 3
sub—communities. The first was deciduous dipterocarp forest, consisting of 38 species and 35 genera from 17
families, with the species diversity index being 2.82. The dominant species, such as Dipterocarpus obtusifolius,
Gluta usitata and Pterocarpus macrocarpus, were positively influenced by the altitude above mean sea level (m).
The second sub—community was mixed deciduous forest, consisting of 52 species and 47 genera from 24 families,
with the species diversity index being 3.28. The dominant species, such as Xylia xylocarpa, Pterocarpus
macrocarpus, and Lannea coromandelica, were positively influenced by the temperature (°C). The third
community was dry evergreen forest, consisting of 39 species and 36 genera from 20 families, with the species
diversity index being 2.93. The dominant species, such as Lagerstroemia duperreana, Cratoxylum formosum and
Dipterocarpus turbinatus, were positively influenced by the rainfall (mm) and slope (%). Overall, based on the
results, the Phu Kao-Phu Phan Kham National Park included diverse plant communities that had been determined
by differences in physical environmental factors. Therefore, in zoning the management area, vegetation structural
characteristics and physical environmental factors should be considered as important criteria. Further study should
investigate the influence of soil factors on the occurrence of tree communities, which may provide additional
information to more clearly explain the occurrence of plant communities.
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Figure 1 Location of sampling plots in Phu Kao—Phu Phan Kham National Park, Nong Bua Lamphu province, Thailand
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Figure 2 Dendrogram of stand clustering in Phu Kao-Phu Phan Kham National Park, Nong Bua Lamphu province,

Thailand, based on number of tree species
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Table 1 Plant community characteristics by forest type in Phu Kao-Phu Phan Kham National Park, Nong Bua

Lamphu province, Thailand

Plant community Total Deciduous Mixed deciduous Dry evergreen
characteristic dipterocarp forest forest forest
Tree
Number of species 79 38 52 39
Number of genera 65 35 a7 36
Number of families 30 17 24 20
Stream density (stems ha™) 914 1,181 1,215 630
Basal area (m” ha™) 22.23 26.15 20.82 20.77
Shannon-Wiener index 3.63 2.82 3.28 293
Sapling
Number of species 17 7 11 2
Number of genus 17 7 11 2
Number of family 11 7 8 2
Stream density (stems ha™) 791 1,093 1,057 138
Shannon-Wiener index 2.63 1.83 2.24 0.69
Seedling

Number of species 17 5 12 2
Number of genus 17 5 12 2
Number of family 7 3 7 2
Stream density (stems ha™) 18,000 17,500 28,461 3,333
Shannon-Wiener index 2.62 1.54 231 0.64
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Table 2 Top-five ranking trees based on importance value index (V1) in each forest type in Phu Kao-Phu Phan
Kham National Park, Nong Bua Lamphu province, Thailand, including relative dominance (RDo), relative
density (RD) and relative frequency (RF)

Growth

Plant community Species RDo (%) RD (%) RF (%) VI
stage
Total Tree Xylia xylocarpa 4.97 11.03 5.16 21.16
Pterocarpus macrocarpus 8.78 6.84 4.58 20.20
Lagerstroemia duperreana 8.88 5.56 2.87 17.31
Terminalia corticosa 5.12 4.65 4.87 14.64
Canarium subulatum 5.25 3.92 4.01 13.18
Sapling Xylia xylocarpa - 18.42 14.29 52.60
Bauhinia purpurea - 7.89 10.71 28.74
Microcos tomentosa - 7.89 10.71 25.55
Imbralyx leucanthus - 7.89 10.71 23.99
Lagerstroemia duperreana - 7.89 7.14 23.11
Seedling  Xylia xylocarpa - 12.96 17.39 30.35
Bauhinia purpurea - 12.96 8.70 21.66
Vitex pinnata - 11.11 8.70 19.81
Imbralyx leucanthus - 7.41 8.70 16.10
Afzelia xylocarpa - 11.11 4.35 15.46
Deciduous

. Tree Dipterocarpus obtusifolius 16.21 10.85 8.14 35.20

dipterocarp forest
Gluta usitata 12.01 17.20 5.81 35.02
Pterocarpus macrocarpus 14.30 11.11 6.98 32.39
Pentacme siamensis 12.46 13.23 581 31.50
Shorea obtusa 7.30 6.08 5.81 19.20
Sapling Shorea obtusa - 21.43 12.50 59.29
Microcos tomentosa - 14.29 25.00 57.48
Ellipanthus tomentosus - 21.43 12.50 55.69
Xylia xylocarpa - 21.43 12.50 52.64
Antidesma ghaesembilla - 7.14 12.50 26.31
Seedling Xylia xylocarpa - 21.43 33.33 54.76
Pentacme siamensis - 28.57 16.67 45.24
Vitex pinnata - 21.43 16.67 38.10
Albizia lebbeck - 21.43 16.67 38.10
Dipterocarpus obtusifolius - 7.14 16.67 23.81

Mixed deciduous
Tree Xylia xylocarpa 8.20 18.90 5.70 32.80

forest

Pterocarpus macrocarpus 9.46 6.10 5.06 20.63
Lannea coromandelica .47 5.89 5.06 18.42
Terminalia corticosa 5.47 5.49 5.70 16.65
Bauhinia purpurea 3.81 6.10 5.70 15.60
Sapling Imbralyx leucanthus - 13.64 16.67 46.66
Rothmannia wittii - 13.64 5.56 37.37
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Table 2 (continued)

Plant community Growth Species RDo (%) RD (%) RF (%) VI
stage

Xylia xylocarpa - 18.18 16.67 36.67

Bauhinia purpurea - 13.64 16.67 30.31

Lagerstroemia duperreana - 13.64 11.11 30.20

Seedling Bauhinia purpurea - 18.92 13.33 32.25

Xylia xylocarpa - 10.81 13.33 24.14

Imbralyx leucanthus - 10.81 13.33 24.14

Afzelia xylocarpa - 16.22 6.67 22.88

Lannea coromandelica - 8.11 6.67 14.77

Dry evergreen )
Tree Lagerstroemia duperreana 24.85 12.33 4.76 41.95
forest

Cratoxylum formosum 6.42 9.69 6.67 22.78

Dipterocarpus turbinatus 6.70 11.01 4.76 22.47

Peltophorum dasyrachis 8.21 8.81 3.81 20.83

Terminalia corticosa 5.58 7.05 3.81 16.44

Sapling Alangium indochinense - 50.00 50.00 153.70

Dipterocarpus turbinatus - 50.00 50.00 146.30

Seedling Terminalia corticosa - 66.67 50.00 116.67

Pterocarpus macrocarpus - 33.33 50.00 83.33
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ation, SD) of plant communities in Phu Kao—Phu Phan Kham

National Park, Nong Bua Lamphu province, Thailand

. Deciduous dipterocarp forest Mixed deciduous forest Dry evergreen forest
Physical factor
Mean + SD Min Max Mean + SD Min Max Mean + SD Min Max
163.23 217.33 94.60
Aspect (°) 74.66 299.90 86.32 297.65 27.75 165.65
+78.80 +73.15 +48.38
367.50 258.69 348.00
Elevation (m) 25.00 26.30 25.70 26.70 25.50 25.80
+74.45 +67.07 +21.20
1,233.75 1,217.54 1,250.11
Rainfall (mm) 1,204.00 1,264.00 1,196.00 1,239.00 1,231.00 1,275.00
+21.48 +13.93 +21.30
5.81 3.92 6.68
Slope (%) 244.00 488.00 189.00 354.00 323.00 395.00
+3.42 +1.97 +3.13
25.66 26.25 25.76
Temperature (°C) 1.25 10.23 1.14 7.62 3.08 10.07
+0.40 +0.37 +0.10
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Figure 3 CCA ordination diagram representing relationships between vegetation (tree species) and physical

environmental factors, where species codes are provided in Appendix A
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Appendix A: Species list of woody trees in deciduous dipterocarp forest, mixed deciduous forest and dry evergreen

forest, in Phu Kao-Phu Phan Kham National Park, Nong Bua Lamphu province, Thailand

Deciduous Mixed Dry
Scientific name Family Code dipterocarp deciduous evergreen
forest forest forest
Adina cordifolia Rubiaceae ADICO / / /
Afzelia xylocarpa Fabaceae AFZXY /
Alangium salviifolium Cornaceae ALASA /
Albizia lebbeck Fabaceae ALBLE /
Antidesma ghaesembilla Phyllanthaceae ANTGH / /
Aporosa villosa Phyllanthaceae APQVI / /
Bauhinia purpurea Fabaceae BAUPU / /
Bombax anceps Malvaceae BOMAN / /
Bridelia retusa Phyllanthaceae BRIRE / / /
Buchanania lanzan Anacardiaceae BUCLA / /
Cananga brandisiana Annonaceae CANBR /
Canarium subulatum Burseraceae CANSU /
Careya arborea Lecythidaceae CARAR /
Catunaregam tomentosa Rubiaceae CATTO /
Cratoxylum cochinchinense Hypericaceae CRACO
Dalbergia nigrescens Fabaceae DALNI /
Dalbergia oliveri Fabaceae DALOL /
Dillenia ovata Dilleniaceae DILOV / /
Diospyros vera Ebenaceae DIOVE /
Dipterocarpus intricatus Dipterocarpaceae DIPIN
Dipterocarpus obtusifolius Dipterocarpaceae DIPOB
Dipterocarpus turbinatus Dipterocarpaceae DIPTU /
Flacourtia indica Salicaceae FLAIN
Gluta usitata Anacardiaceae GLUUS / /
Heterophragma sulfureum Bignoniaceae HETSU
Hopea ferrea Dipterocarpaceae HOPFE /
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Deciduous Mixed Dry
Scientific name Family Code dipterocarp deciduous evergreen
forest forest forest

Hymenodiictyon orixense Rubiaceae HYMOR / /
Irvingia malayana Irvingiaceae IRVMA / / /
Lagerstroemia duperreana Lythraceae LAGDU / /
Lannea coromandelica Anacardiaceae LANCO / /

Memecylon scutellatum Melastomataceae ~ MEMSC /
Microcos tomentosa Malvaceae MICTO / /

Millettia leucantha Fabaceae MILLE / /

Mitragyna rotundifolia Rubiaceae MITRO / /

Morinda coreia Rubiaceae MORCO / /

Parkia sumatrana Fabaceae PARSU / /
Peltophorum dasyrachis Fabaceae PELDA /
Pentacme siamensis Dipterocarpaceae PENSI / /

Pterocarpus macrocarpus Fabaceae PTEMA / / /
Rothmannia wittii Rubiaceae ROTWI / / /
Schleichera oleosa Sapindaceae SCHOL / / /
Shorea obtusa Dipterocarpaceae ~ SHOOB / / /
Sindora siamensis Fabaceae SINSI / / /
Spondiias pinnata Anacardiaceae SPOPI / / /
Terminalia alata Combretaceae TERAL /

Terminalia corticosa Combretaceae TERCU / / /
Vitex pinnata Lamiaceae VITPI / / /
Wrightia arborea Apocynaceae WRIAR /
Xylia xylocarpa Fabaceae XYLXY / / /
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