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Vegetation community characteristics and edaphic factors in 40 years fire protection of dwarf
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ABSTRACT

The study of plant community characteristics related to environmental factors may help emphasize of forest
ecosystem management. This study is aimed to study the structure and species composition of trees based on edaphic
factor gradient in the fire prevention dwarf deciduous dipterocarp forest, Phaec Muang Phi forest park, Phrae province.
Fifteen plots with size 20 m x 20 m based on purposive sampling were set up. Species composition and soil nutrients
were collected to analyze the relationship between plant community and soil factors. The result showed that, 60 species
54 genera and 28 family of all 1,457 trees. The cluster analysis showed 3 sub-community: Shorea obtusa community
(SOQ), Shorea siamensis community (SSC), and Suregada multiflorum community (SMC). The SOC showed that 34
species 32 genus from 19 family and species diversity index was 1.70, the important species such as Shorea obtusa,
Dipterocarpus obtusifolius, and Shorea siamensis. The SSC showed that 34 species 31 genus from 18 family and
species diversity index was 2.59, the important species such as Shorea siamensis, Pterocarpus macrocarpus, and Vatica
harmandiana. The SMC showed 49 species 43 genus from 24 family and species diversity index was 3.13, the
important species such as Suregada multiflorum, Cratoxylum cochinchinense, and Phanera bracteate. The dominant
species of SOC positively determined by phosphorus. While, species composition of SSC community was determined
by clay texture and soil nutrients such as potassium, magnesium, calcium, nitrogen, and organic matter.
Simultaneously, the dominant species of SMC community were controlled by sand texture, and it had lowest nutrients
deposition compare to others. The result suggested that after long-term of forest fire protection, causing the trees species
composition changed from the dwarf deciduous dipterocarp forest based on increasing of soil nutrient accumulation.
Thus, fire protection leads to high soil nutrient accumulative which induced high establishment of evergreen species
into the community.

Keywords: species diversity, forest fire preventing, plant community changing, protected area
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Study Area In Phae Muang Phi Forest Park
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Figure 1 Boundary and location of sampling plots in Phae Muang Phi Forest Park, Phrae province.
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Figure 2 The dendrogram of stand clustering at Phae Muang Phi Forest Park, Phrae province.
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Table 1 Plant community characteristics of dwarf deciduous dipterocarp forest in each sub-community; Shorea

obtusa, Shorea siamensis, and Suregada multiflorum community at Phae Muang Phi Forest Park.

Sub-Community

Community characters
Shorea obtusa

Shorea siamensis Suregada multiflorum

Tree
Number of species 34
Shannon-Weiner index 1.7
Basal area (m” ha'') 24.18
Stem density (stems ha) 2,755
Seedling/sapling
Number of species 39
Shannon-Weiner index 1.86
Stem density (stems ha') 59,867

34 49
2.59 3.13
23.48 19.72
2,875 1,875
29 33
2.29 1.66
39,066 84,266

daugn lifnd 1 wu 33 wiia 29 ana 21 wd
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Table 2 Top five ranking based on IVI of tree and seedling/sapling in each sub-community at Phae Muang Phi

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

Sub-community Staged Species RDo RD RF VI
Shorea obtusa Tree 1. Shorea obtusa 56.55 62.18  7.06 125.79
2. Dipterocarpus obtusifolius 10.06 7.26 4.71 22.03
3. Shorea siamensis 7.13 6.96 7.06 21.15
4. Pterocarpus macrocarpus 5.63 5.14 5.88 16.66
5. Irvingia malayana 4.21 1.97 5.88 12.06
Seedling/ 1. Memecylon scutellatum - 60.69 6.58 67.27
Sapling 2. Mitragyna rotundifolia - 4.90 7.89 12.79
3. Ixora sp. - 2.56 7.89 10.46
4. Shorea obtusa - 3.12 6.58 9.70
5. Dipterocarpus obtusifolius - 4.90 3.95 8.85
Shorea siamensis Tree 1. Shorea siamensis 24.53 14.78  5.08 44.40
2. Pterocarpus macrocarpus 18.95 17.68  5.08 41.71
3. Vatica harmandiana 11.54 1739  5.08 34.01
4. Shorea obtusa 11.35 12.17  5.08 28.61
5 .Phanera bracteata 5.15 8.99 5.08 19.22
Seedling/ 1. Memecylon scutellatum - 41.64  6.82 48.46
Sapling 2. Vatica harmandiana - 12.63 4.55 17.17
3. Ixora sp. - 8.19 6.82 15.01
4. Canthium glabrum - 5.12 6.82 11.94
5. Croton acutifolius - 4.78 6.82 11.60
Suregada multiflorum  Tree 1. Suregada multiflorum 11.07 13.11  4.65 28.83
2. Cratoxylum cochinchinenea 10.05 9.11 4.65 23.81
3. Phanera bracteata 6.40 11.78  4.65 22.83
4. Pterocarpus macrocarpus 10.73 7.11 4.65 22.49
5. Walsura pinnata 6.05 10.89  4.65 21.59
Seedling/ 1. Memecylon scutellatum - 49.29 8.70 57.98
Sapling 2. Canthium glabrum - 2231 435 26.66
3. Ixora sp. - 13.37  8.70 22.07
4. Suregada multiflora - 2.22 7.25 9.46
5.Croton acutifolius - 1.90 7.25 9.15
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Table 3 Comparing of soil properties between sub- communities; Shorea obtusa community (SOC), Shorea

siamensis community (SSC), Suregada multiflorum community (SMC) at Phae Muang Phi Forest Park.

Soil condition SOC SSC SMC p-value
Sand (%) 59.5446.20° 51.95+0.76" 62.12+5.48" 0.050
Silt (%) 17.17+2.56 19.00+1.00 16.33+2.94 0.367
Clay (%) 23.21+4.97 28.88+2.00 21.55+4.84 0.112
oM 1.95+0.45" 2.75+0.65" 1.79+0.30" 0.026
N (%) 0.08+0.02° 0.13+0.03" 0.09+0.03" 0.071
P (mg kg ) 6.49+2.51" 4.08+0.60" 3.37+£0.48"° 0.020
K (mgkg') 67.82+15.97° 70.95+8.06° 40.03£10.29° 0.004
Ca (mgkg) 209.24+79.22° 349.27+57.59° 204.95+64.55° 0.027
Mg (mg kg) 98.21427.37% 139.14£11.65° 67.984+27.35" 0.006
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