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ABSTRACT
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were loamy sand and sandy clay loam and the soil reaction was only strongly acid. The organic 

-1, respectively. 
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INTRODUCTION

 The forests of the world span a vast 
range of climatic condition and soil properties, 
and the variations across relatively small 

variation across hemispheres. This wide range 

 Forest in northern Thailand can 
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that presently support forest cover. These soils 

covers the mineral soil and diverse fauna and 

function. Sites are often wet or steep, with 

having a high stone content. Soil layers that 
occur at great depth are important to forests 

compartments of a forest ecosystem including 

et al
forest ecosystems when plants assimilate 

2 through photosynthesis into 

the synthesis and maintenance of living cells, 

2

roots and plant reproductive organs. As plants 
shed leaves and roots, or are killed, the dead 

2 

centuries. It is the most important long-term 

the soil.
 The Mea Ya Noi community forest is 

district, Chiang Mai province. The altitude 

parent rock in the area is granite. The villagers 

the Doi Inthanon National Park. The occupation 
of most villages is agriculture, and some of 

storage in the forest soil of upland communities 
located in the Doi Inthanon National Park of 
Thailand.

MATERIALS AND METHODS

 A forest vegetation survey was carried 

community analysis was applied for the forest 

The plots were arranged in the forest using 

>

Seeloy-ounkeaw et al
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 Soil properties were determined from 
one soil pit within plot with 200 cm depth, and 

the same layers along three soil depths. They 

were taken using the hydrometer method and 

method. For chemical analysis, the following 

2

Colorimetric method and read using atomic 

 Amounts of nutrients accumulated in 

Mg and Na were calculated from their contents 
and the soil mass for each layer down the soil 

RESULTS AND DISCUSSION

Species composition and richness 
 Mae Ya Noi community forest is 

and 52 families were found. Castanopsis 
acuminatissima was the dominant tree species 

Castanopsis acuminatissima
Lithocarpus garrettianus, 

Phoebe paniculata, Styrax benzoides, Garcinia 
merguensis, Wendlandia tinctoria, Quercus 
semiserrata and Ilex umbellulata

Quantitative characteristics of tree species
 1) Tree frequency, tree density and 
tree dominance

Symplocos macrophylla, Helicia 

umbellulata, Memecylon celastrinum, Wendlandia 
tinctoria, Castanopsis acuminatissima and 
Lithocarpus garrettianus. These species 

Slightly less common species were: Syzygium 
cumini, Rapanea porteriana, Eurya nitida, 
Garcinia merguensis, Millettia pachycarpa, 
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semiserrata and Diospyros glandulosa

  The average density of all tree 

The species with the highest density was 
Castanopsis acuminatissima

Lithocarpus garrettianus, 
Phoebe paniculata, Styrax benzoides, Garcinia 
merguensis, Wendlandia tinctoria, Helicia 
nilagirica, Quercus semiserrata, Ilex umbellulata 
and 

species were lower.
  The tree with the highest dominance 
was Castanopsis acuminatissima

Schima wallichii, 
Lithocarpus garrettianus, Syzygium cumini, 
Pinus kesiya, Castanopsis armata, Quercus 
semiserrata, Neolitsea cassia, Helicia nilagirica, 

and 
Myrica rubra rubra

 2) Importance value index (IVI)
  Castanopsis acuminatissima had the 

Lithocarpus garrettianus, Schima 
wallichii, Syzygium cumini, Phoebe paniculata, 
Quercus semiserrata, Styrax benzoides, Helicia 
nilagirica, Castanopsis armata, Wendlandia 
tinctoria,  
and Garcinia merguensis, respectively. The 

 3) Species Diversity

community forest to compare species richness 

was 4.74+

Suthep-Pui National Park with 188 species 

Inthanon National Park, Chom Tong district, 
Chiang Mai province. The LMF at location 1 

whereas at location 2, the species richness of 

  Khamyong et al. 
the plant species diversity and structure of UMF 
at the summit of Mt. Inthanon and found 47 

forest. There was lower species richness than 
in lower montane forest. Species and family 
richness as well as their diversity decreased at 
higher altitude. Data on forest vegetation and 

Sri-Ngernyuang et al
et al
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Table 1 Quantitative data of tree species.

No Species name
Frequency Density Basal area Relative (%) IVI

(%) (trees ha-1) (cm2 ha-1) Frequency Density Dominance 300.00 %

1 Castanopsis acuminatissima 100.00 548.44 1.72 14.28 12.45
2 Lithocarpus garrettianus 100.00 282.81 1.72 8.02 17.10 5.70

Schima wallichii 100.00 1.72 8.79 12.18
4 Syzygium cumini 1.57 8.98 2.99
5 Phoebe paniculata 100.00 1.72 8.74 2.91

Quercus semiserrata 112.50 1.57 2.80
7 Styrax benzoides 10,292.48 1.57 8.18
8 Helicia nilagirica 100.00 117.71 1.72 8.17 2.72
9 Castanopsis armata 4.47 2.29
10 Wendlandia tinctoria 100.00 5,472.51 1.72 1.41 2.20
11 100.00 9,880.29 1.72 2.25 2.55 2.17
12 Neolitsea cassia 75.00 47.40 1.29 2.10

Garcinia merguensis 150.52 1.57 2.08
14 Pinus kesiya 25.00 0.81 4.49 1.91
15 Myrica rubra 100.00 49.48 1.72 1.29 2.49 5.49

Symplocos macrophylla 100.00 97.40 4,492.25 1.72 2.54 5.41 1.80
17 100.00 102.08 1.72 1.77
18 Ilex umbellulata 100.00 1.72 4.80
19 Rapanea porteriana 1.57 2.51 0.45 1.51
20 Millettia pachycarpa 584.18 1.57 2.52 0.15 4.25 1.42

Total 1-20 species 177.12 59.04

20.24 122.88

Total 5,825.00 100 100 100 100

Soil Properties
 The development of soil and associated 

process. Soils play vital roles in the development 
of forests, and forest likewise play vital roles 
in the development of soils.

 1. Soil Physical Properties
  Soil physical properties profoundly 

through their effects on soil moisture regimes, 

and even the accumulation of organic matter. 

  1.1) Bulk density 

 
in the surface soils and increased with soil 
depth. 
  The densities in soil at 0-40 cm 

of organic matter.
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  1.2) Gravel contents by weight
  The gravel contents in the soil 

  The gravel content in the soils of 
this community forest was relatively low since 

  1.3) Soil particle distribution and 
textures
  The percentages of sand particles in 

silt particles in the soil at 0-20 cm were in a 

particles in the soil at 0-40 cm depth were 

  The soil at 0-20 cm depth was 

sandy loam, and at 180-200 cm, moderately 

 2. Soil Chemical Properties
  

  2.1) Soil reaction
  The pH of soils is important for a 

pH values. The soil reaction throughout the 

a similar trend to the conservation forest of the 

et al. 

  2.2)   Soil organic matter and 
carbon
  The content of organic matter was 
very high in the surface soil at 0-10 cm depth 

community forests varied with the same trend 
as soil organic matter since it is calculated 
from the assumption that the organic matter 

    2.3)  Total nitrogen and C/N ratios
  The nitrogen content was high 

  2.4)  Available phosphorus (P)

-1

-1

  2.5) Extractable potassium (K), 
calcium (Ca), magnesium (Mg) and sodium 
(Na)

K in the 2 m soil depth of Pedon 1 were very 
-1
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-1.

-1

-1

-1

was very low to low in deeper soils.

forests was low to very low. 
  2.6)  Cation exchange capacity 
(CEC) and base saturation (BS)
  The CEC in the soil at 0-10 cm 

-1

-1

kg-1

  

Amount of Soil Carbon
 This study considered only the amount 

the accumulation of organic matter in the soil 

was high in the surface soil and decreased in 

-1. In the 1 m 

Mg ha-1

accumulating in the topsoil and decreasing in 
deeper soil. The soil organic matter in montane 
forest is higher than in pine-montane forest. 
In other locations in Thailand, the montane 

National Park had 124.87 Mg ha-1

Doi Inthanon at an altitude of 1,700 m.
 Pornleesangsuwan et al
reported the amounts of organic matter, 

in a fragmented lower montane forest at the 

-1, 
respectively. The soil within 100 cm soil depth 

5.11 Mg ha-1

et al., 
Pinus kesiya plantation forest at the 

Boa Kaew watershed management station, 
Chiang Mai could store 80.4-177.7 Mg ha-1 

et al
 The amounts of N, P, K, Ca, Mg and 

-1, respectively. The amount of 

soil order and parent rock in each area.
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Table 2 

Soil depth Bulk density Gravel Soil particle distribution (%)
Soil texture

(cm) (Mg m-3) * (%) Sand Silt Clay
0-5 0.45 VL 82.40 4.40 loamy sand
5-10 VL 7.97 78.40 17.20 4.40 loamy sand

10-20 VL 80.40 loamy sand
0.78 VL 27.00 sandy loam
0.90 VL sandy loam
1.01 L 8.89 21.00 sandy loam
1.11 L 52.40 18.00 sandy clay loam

80-100 ML 55.40 21.00 sandy clay loam
100-120 ML 51.40 27.00 sandy clay loam
120-140 ML 59.40 25.00 sandy loam

ML 22.00 sandy loam
1.28 ML 2.52 18.00 sandy loam

180-200 ML 18.00 sandy clay loam

Notes:    VL = very low, L = low, ML = moderately low, M = medium, MH = moderately high

Table 3 Chemical properties 

Depth 
(cm) pH

OM OC Total N C/N Available P
% * % * % * Ratio (mg kg-1) *

0-5 5.05 strongly acid + VH VH 0.50 H 8.74 22.80 MH
5-10 strongly acid + VH VH M 11.77 2.80 VL

10-20 5.10 strongly acid 4.24+0.40 H H 0.22 M 11.18 2.79 VL
strongly acid 2.12+0.27 H VL 0.11 L 1.20 VL

5.42 strongly acid 1.95+0.25 M VL 0.08 VL 1.10 VL
5.24 strongly acid +0.25 M L 0.01 VL 1.20 VL

strongly acid 0.47+ VL 0.27 VL 0.01 VL 1.20 VL
80-100 strongly acid 0.44+0.22 VL VL 0.01 VL 25.52 1.00 VL
100-120 strongly acid 0.48+0.24 VL 0.28 VL 0.01 VL 27.84 0.92 VL
120-140 strongly acid 0.28+0.21 VL VL 0.01 VL 0.80 VL

strongly acid 0.18+0.05 VL 0.10 VL 0.01 VL 10.44 0.79 VL
5.29 strongly acid 0.14+0.10 VL 0.08 VL 0.01 VL 8.12 0.77 VL

180-200 strongly acid 0.12+0.12 VL 0.07 VL 0.01 VL VL

Notes:  VL = very low, L = low, ML = moderately low, M = medium, MH = moderately high, H = high, VH = very high 
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Table 4

Depth 
(cm)

Extractable (mg kg-1) CEC B.S.

K * Ca * Mg * Na * (cmol kg-1) * (%) *
0-5 57.75 L VL M VL ML L
5-10 L VL 101.10 L 4.70 VL ML L
10-20 L 8.58 VL L 2.95 VL 4.02 L L

VL VL L 2.98 VL 2.50 L L
L VL 110.55 L VL L L

14.28 VL VL M 2.50 VL 8.04 ML 14.99 L
VL VL M 2.90 VL ML L

80-100 VL 7.58 VL 122.50 M 2.85 VL ML 12.29 L
100-120 10.88 VL VL 100.55 L VL 11.07 M L
120-140 21.05 VL VL 59.45 L 1.98 VL 7.99 ML L

L VL VL VL L 8.15 L
VL VL 40.00 L 4.70 VL ML L

180-200 L 0.95 VL L 0.88 VL L 9.18 L

Notes: VL = very low, L = low, ML = moderately low, M = medium, MH = moderately high, H = high, VH = very high 

Table 5

Soil depth 
(cm)

OM  C  Total N Available P 
 (kg ha-1)

Extractable (kg ha-1)

 (Mg ha-1) K Ca Mg Na

0-5 82.89 48.08 244.99
5-10 49.27 28.58 2.42

10-20 11.90 4.09
27.18 1.41 1.54 22.58 0.17 92.00

12.57 0.89 1.22 148.07
0.20

8.47 4.91 0.18 5.57
80-100 7.15 4.15 42.44

100-120 4.25 0.15 1.40 11.52 5.10
120-140 2.50 0.15 4.88

2.77 0.15 1.22 54.08
2.19 1.27 1.20 17.20

180-200 1.82 1.05 0.15 0.91

Total 291.00 168.78 14.87 46.64 529.00 321.06 1,876.29 55.61
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CONCLUSION

Legally, the villagers have to manage the 
community forest with the cooperation of 

is an old and new graveyard and therefore, the 

removed from the village, mainly in the pine-

in this forest varied with location and soil 

of community forests. The villagers protect 

surrounding the community forest areas. The 

included the reduction of species richness and 

 There are many aspects for the 
application of this research data including 
forest management, particularly with regard 
to highland community forests, watershed 
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