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ABSTRACT

The study of relationships existing between plant community characteristics and soil factors
can help in furthering the understanding about ecosystem management of community forests. This
study aimed to investigate the relationship between the tree species composition and soil factors
in the Ban Pong community forest, Long district, Phrae province. Twenty-four sample plots, 20 m x
20 m, size of each were set up using the systematic sampling method to collect tree species
composition and soil properties data. Clustering and ordination of the plant community were
analyzed using PC-Ord software (version 6) to identify the most significant soil factors affecting the
presence of a species.

In the sampled plots, 81 species in 63 genera and 26 families were identified, with a
Shannon- Wiener index of 3.71. The top five dominant species based on the importance value index
were Pterocarpus macrocarpus, Tectona grandis, Xylia xylocarpa, Millettia brandisiana, and
Lagerstroemia duperreana, respectively. There were 3 sub-communities of dominant species which

included Pterocarpus macrocarpus - Tectona grandis community, which was found on soils with
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sandy properties, Xylia xylocarpa - Tectona grandis community, which was found on soils with clay
and silt texture, and Lagerstroemia duperreana- Erythrina subumbrans community, which did not
have any such influences. The results suggest that soil properties are important factors that can
determine the distribution characteristics of a plant community. As such, the management of Ban
Pong community forest should not focus only on tree species, but on abiotic factors such as

variability in soil texture as these may affect the structure of plant community.

Keywords: Plant community; Soil properties; Limiting factors; Community forest
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Figure 1 Boundary and location of sampling plots in the Ban Pong community forest, Phrae province.
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Figure 2 Classification of the 24 sample plots in the mixed deciduous forest of the Ban Pong

community forest.
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Table 1 Plant community characteristics of Ban Pong community forest, Phrae province including
LEC (Lagerstroemia duperreana- Erythrina subumbrans Community), XTC (Xylia xylocarpa

- Tectona grandis Community), and PTC (Pterocarpus macrocarpus - Tectona grandis

Community).
Community characters Total LEC XTC PTC
Tree
Number of species 79 38 60 53
Shannon-Wiener index 3.71 3.21 3.39 3.45
Basal area (m*ha™) 23.04 21.65 20.13 29.01
Stem density (stems ha') 829 575 794 1,071
Sapling
Number of species 13 6 8 9
Shannon-Wiener index 2.11 1.68 1.62 1.84
Stem density (stems ha') 1,033 960 933 1,257
Seedling
Number of species 21 5 15 12
Shannon-Wiener index 277 1.53 2.40 242
Stem density (stems ha™) 56,667 42,000 62,500 57,143

Table 2 Top five species in each stand based on the importance value index (IVI) of trees, seedlings,
and saplings sampled in the Ban Pong community forest, including relative dominance

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

Sub-community Staged Species Rdo RD RF VI

Total Tree Pterocarpus macrocarpus 12.52 7.04 4.47 24.03
Tectona grandis 10.48 7.04 3.95 21.46

Xylia xylocarpa 4.92 10.55 5.53 21.00

Millettia brandisiana 5.47 7.66 5.00 18.14

Lagerstroemia duperreana 5.90 6.41 4.47 16.79

Sapling Schleichera oleosa - 33.87 34.15 68.02

Mitragyna rotundifolia - 12.90 12.20 25.10

Xylia xylocarpa - 9.68 9.76 19.43

Chukrasia tabularis - 12.90 4.88 17.78

Colona flagrocarpa - 6.45 7.32 13.77

Seedling Schleichera oleosa - 12.50 13.11 25.61

Millettia brandisiana - 12.50 8.20 20.70

Cratoxylum formosum - 8.82 8.20 17.02

Colona flagrocarpa - 8.82 8.20 17.02

Tectona grandis - 5.88 9.84 15.72

LEC Tree Lagerstroemia duperreana 18.48 18.26 7.58 44.31
Erythrina subumbrans 20.43 6.09 7.58 34.09

Millettia brandisiana 9.99 8.70 6.06 24.75

Vitex canescens 6.18 5.22 6.06 17.45

Xylia xylocarpa 5.56 4.35 6.06 15.97

Sapling Millettia brandisiana - 33.33 33.33 66.67
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Sub-community Staged Species Rdo RD RF VI
Barringtonia acutangula - 16.67  22.22 38.89
Xylia xylocarpa - 16.67 11.11 27.78
Schleichera oleosa - 16.67 11.11 27.78
Cratoxylum formosum - 8.33 11.11 19.44
Seedling Millettia brandisiana - 28.57  25.00 53.57
Colona flagrocarpa - 28,57  25.00 53.57
Barringtonia acutangula - 19.05  25.00 44.05
Cratoxylum formosum - 14.29 12.50 26.79
Tectona grandis - 9.52 12.50 22.02
XTC Tree Xylia xylocarpa 8.09 18.64 6.7 335
Tectona grandis 11.98 6.56 5.1 23.6
Pterocarpus macrocarpus 11.83 6.30 5.1 23.2
Millettia brandisiana 537 9.45 5.6 20.4
Lagerstroemia duperreana 3.87 5.77 5.1 14.7
Sapling Schleichera oleosa - 50.00  50.00  100.00
Xylia xylocarpa - 14.29 15.00 29.29
Tectona grandis - 7.14 10.00 17.14
Millettia brandisiana - 7.14 5.00 12.14
Colona flagrocarpa - 7.14 5.00 12.14
Seedling Schleichera oleosa - 22.67 2353 46.20
Millettia brandisiana - 12.00 5.88 17.88
Xylia xylocarpa - 12.00 11.76 23.76
Pterocarpus macrocarpus - 12.00 8.82 20.82
Sterculia macrophylla - 8.00 11.76 19.76
PTC Tree Pterocarpus macrocarpus 19.66 10.00 4.41 34.07
Tectona grandis 14.29 10.33 4.41 29.04
Cratoxylum formosum 9.10 5.67 3.68 18.45
Lannea coromandelica 4.51 8.00 5.15 17.65
Shorea siamensis 5.38 4.00 2.94 12.33
Sapling Chukrasia tabularis - 36.36 16.67 53.03
Schleichera oleosa - 22.73 25.00 47.73
Millettia brandisiana - 9.09 8.33 17.42
Cratoxylum formosum - 9.09 8.33 17.42
Barringtonia acutangula - 4.55 8.33 12.88
Seedling Cratoxylum formosum - 15.00 15.79 30.79
Dalbergia ovata - 10.00 10.53 20.53
Chukrasia tabularis - 10.00 10.53 20.53
Bombax anceps - 7.50 10.53 18.03
Colona flagrocarpa - 7.50 10.53 18.03
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Table 3 Results from the ANOVA test for comparison of the three vegetation communities at the

Ban Pong community forest, Phrae province.

Soil factors LEC XTC PTC Sig.
Sand (%) 38.96+9.23° 37.9148.72% 49.38+6.89° *x
Silt (%) 27.00+4.00 26.08+3.87 22.86+2.48 NS
Clay (%) 33.74+5.79 35.59+7.99 27.6245.22 NS
pH 5.87+0.36 5.95:+0.40 6.25+0.29 NS
oM 5.9040.94° 7.1541.82% 8.39+1.72° *x
N (%) 0.40+0.10 0.52+0.14 0.59+0.20 NS
P (mg kg™ 10.07+7.82 14.39+11.45 28.68+27.38 NS
K (mg kg™ 173.27+30.86 134.69+60.67 156.58+38.10 NS
Ca (mg kg™ 1,002.48+293.04 1,128.28+385.12 1,456.83+445.16 NS
Mg (mg kg™) 386.28+95.86° 545.87+191.44% 660.91+164.54° **

Remarks: **, significance; NS, not significant, **p<0.05.
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Figure 3 The CCA ordination diagram representing the relationship between the tree species and

edaphic factors.
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