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ABSTRACT

Background and Objectives: Management of recreational forests requires basic information on the plant community
characteristics that appear in the area. Therefore, this study aimed to detect the relationship between plant community
structure characteristics and some soil properties in the Tham Sing recreational forest area, Udon Thani Province.
Methodology: Twenty purposive sampling plots of 20 m x 20 m were set up for observing tree species composition
and collecting soil samples. The ordination analysis using canonical correspondence analysis (CCA) was applied to
clarify the relationship between plant community and soil properties based on software of PC-Ord version 6.

Main Results: The results shown that two forest types had been found, mixed deciduous forest and deciduous
dipterocarp forest, and can be divided into 3 sub- communities. First, mixed deciduous forest comprised 35 species, 31
genera, and 21 families. Tree density, basal area, and species diversity index were 812.5 stems ha'l, 20.42 mz.ha-l, and
2.92, respectively. The important species such as Microcos tomentosa, Vitex peduncularis and Xylia xylocarpa were
determined by the value of organic matter (OM; %), nitrogen (N; %) and Potassium (K; mg kg-l). Second, ecotone
forest comprised 28 species, 25 genera, and 16 families. Tree density, basal area, and species diversity index were 755
stems ha ', 25.79 mz.ha-], and 2.9, respectively. The important species such as Irvingia malayana, Aporosa villosa and
Cratoxylum formosum had less determined by soil properties. Third, deciduous dipterocarp forest showed comprised
30 species, 28 genera, and 17 families. Tree density, basal area, and species diversity index showed were 972.22 stems
ha', 25.85 m>ha’, and 2.42, respectively. The important species such as Dipterocarpus obtusifolius, Shorea obtusa
and Xylia xylocarpa were determined by calcium (Ca; mg.kgq) value of soil properties.

Conclusion: The results indicated that soil properties clearly determine the appearance of different plant communities.
Therefore, the management of Tham Sing recreational forest area should be concerned the relationship between tree

species and soil properties, particularly selecting suitable species relating to soil properties and recreation activities.

Keyword: Plant species composition, plant-soil relationship, tropical deciduous forest, forest ecotone
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Figure 2 The dendrogram based on tree species in each sample plot of Tham Singha recreational forest.
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UAABUAIINMAINYUA (Shannon index, H')
M 2.88 (Table 1) ¥iA laUEDNTUIA
v A o w o o A 3 =

artinud1A 5 A1ADLINAD 19 19H e

Usza1h a2 tazuag (Table 2)

Table 1 Plant community characteristics of mixed deciduous forest (MDF), forest ecotone (ETC), and

deciduous dipterocarp forest (DDF) in Tham Singha recreational forest, Udon Thani Province.

Community character MDF ECT DDF
Tree

Number of species 35 28 30
Number of genera 31 25 28
Number of family 21 16 17
Stem density (stems ha) 812.5 755 972.22
Basal area (m’ ha’) 20.42 25.79 25.85
Shannon-Weiner index 2.97 291 2.42
Sapling

Number of species 19 22 26
Number of genera 18 22 24
Number of family 13 13 16
Stem density (stems ha') 8,866.67 8,640 8,977.78
Shannon-Weiner index 2.47 2.84 2.66
Seedling

Number of species 19 24 26
Number of genera 18 22 23
Number of family 12 15 14
Stem density (stems ha™) 28,466.67 21,120 24,044.44
Shannon-Weiner index 2.55 2.85 2.88
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Table 2 Top five ranking based on IVI of mixed deciduous forest (MDF), forest ecotone (ETC), and
deciduous dipterocarp forest (DDF) in Tham Singha recreational forest, Udon Thani Province, including

relative dominance (RDo, %), relative density (RD, %), and relative frequency (RF, %).

Plant community Staged Species RDo RD RF IVI
MDF Tree 1. Microcos tomentosa 9.63 15.90 8.00 33.53
2. Vitex peduncularis 15.31 10.26 5.33 30.90

3. Xylia xylocarpa 9.07 8.21 8.00 25.27

4. Cratoxylum formosum 5.47 10.77 8.00 24.24

5. Dialium cochinchinense 8.02 4.62 4.00 16.64

Sapling 1. Cratoxylum formosum - 21.80 11.36 33.17

2. Microcos tomentosa - 12.03 13.64 25.67

3. Memecylon edulae - 18.80 6.82 25.62

4. Aporosa villosa - 7.52 9.09 16.61

5. Xylia xylocarpa - 5.26 6.82 12.08

Seedling 1. Microcos tomentosa - 10.54 13.64 24.18

2. Memecylon edulae - 13.82 9.09 22.91

3. Xylia xylocarpa - 11.48 11.36 22.84

4. Croton oblongifolius - 12.65 9.09 21.74

5. Cratoxylum formosum - 14.52 6.82 21.34

ECT Tree 1. Irvingia malayana 28.50 3.31 5.08 36.89
2. Aporosa villosa 5.78 15.23 8.47 29.49

3. Cratoxylum formosum 4.64 15.23 8.47 28.34

4. Dipterocarpus obtusifolius ~ 7.04 9.27 5.08 21.39

5. Pterocarpus macrocarpus 5.94 5.96 6.78 18.68

Sapling 1. Aporosa villosa - 10.19 10.00 20.19
2. Xylia xylocarpa - 12.04 7.50 19.54
3. Pterocarpus macrocarpus - 7.41 7.50 14.91
4. Dipterocarpus obtusifolius - 7.41 7.50 14.91
5. Irvingia malayana - 9.26 5.00 14.26
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Table 2 (continued)

Thai For. Ecol. Res. J. 8(2): 419-436 (2024)

Plant community Staged Species RDo RD RF IVI
(ETC) Seedling 1. Cratoxylum formosum - 12.88 8.11 20.99
2. Memecylon edulae - 8.33 8.11 16.44

3. Xylia xylocarpa - 7.58 &.11 15.68

4. Aporosa villosa - 7.95 541 13.36

5. Irvingia malayana - 7.95 541 13.36

DDF Tree 1. Dipterocarpus obtusifolius ~ 22.33 27.43 9.38 59.14
2. Shorea obtusa 16.73 21.71 9.38 47.82

3. Xylia xylocarpa 15.77 7.43 8.33 31.53

4. Pterocarpus macrocarpus 8.82 7.43 8.33 24.58

5. Gluta laccifera 8.25 8.00 6.25 22.50

Sapling 1. Dipterocarpus obtusifolius - 1535 1250  27.85

2. Shorea obtusa - 13.37 12.50 25.87

3. Memecylon edulae - 17.33 7.81 25.14

4. Cratoxylum formosum - 10.89 10.94 21.83

5. Pterocarpus macrocarpus - 4.95 6.25 11.20

Seedling 1. Shorea obtusa - 11.09 15.00 26.09

2. Dipterocarpus obtusifolius - 11.09 10.00 21.09

3. Pterocarpus macrocarpus - 9.98 10.00 19.98

4. Cratoxylum formosum - 9.98 8.33 18.31

5. Xylia xylocarpa - 7.39 6.67 14.06
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Table 3 Comparing of soil properties of mixed deciduous forest (MDF), forest ecotone (ETC), and deciduous dipterocarp forest (DDF) in Tham Singha recreational

forest, Udon Thani Province, by using ANOVA test significance at CI 95%.

MDF ECT DDF
Soil condition p-value
Mean + SD Min Max Mean + SD Min Max Mean + SD Min Max
OM (%) 3.37+1.61 1.22 5.16 299 +£141 1.07 4.84 2.31+£0.94 1.21 3.74 0.3
N (%) 0.15+0.08 0.05 0.24 0.12 +0.06 0.04 0.21 0.09 £0.04 0.05 0.16 0.23
P (mg kg_l) 2.22+0.42 1.62 2.57 9.26+12.94 1.96 32.36 3.49+1.35 1.96 5.73 0.18
Ca (mg kg_l) 207.92 +70.20 132.01 294.77 185.39 £ 65.11 86.8 247.71 299.33 + 186.24 148.65  769.18 0.27
K (mg kg']) 70.49 +28.93 43.02 109.16 93.47 +£51.15 37.55 175.72 66.31 £26.21 28.8 112.66 0.37
Mg (mg kg_l) 56.87 +39.33 19 116.62 59.31 £29.40 20 99.3 70.31 £46.76 30.66 171.63 0.8
Bulk density (g cms) 1.05+0.19 0.86 1.37 0.99 +0.13 0.85 1.12 1.00 £0.21 0.76 1.36 0.84

n <
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Figure 3 The CCA ordination diagram representing the relationship between the tree species in each group

and the edaphic factors. Triangles with five abbreviations indicated tree species, while, the circles expressed

sample plot in each plant community.
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