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Influencing of Some Environmental Factors Affected on Vegetation
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The study of some environmental factors that influence plant community characteristics can
help emphasize conservation of the forest. This study aimed to study the relationship between plant
community characteristics and species composition that appeared along some of environmental factor’s
gradient in Phu Pra Bhat, Phu Hin Jom Tad - Phu Pra Bhat National Park (preparatory area), Udon Thani
Province. Twenty-seven plots of 20 x 20 m were established on study sites. Tree species composition
and some physical environmental factors were collected and used for analyzing plant community
characteristics and ordering forest stands that related to environmental factors. Results found that 81
species 63 genera and 33 families with the diversity index of 3.62 in the area. The plant community can
be divided into four sub-communities. First, the deciduous dipterocarp forest with Dipterocarpus
obtusifolius community was determined by elevation and aspect. Second, the deciduous dipterocarp
forest with Gluta usitata community was determined by slope. Third, the mixed deciduous forest with
Cananga latifolia commmunity, and fourth, the rock outcrop forest with Peltophorum dasyrrhachis. Both
communities were determined by temperature and rainfall. The results indicated that physical
environmental factors had an influence on the appearance of plant community characteristics.

Therefore, in the management of forest resources in Phu Hin Chom That - Phu Phra Bhat National Park,
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physical factors of the area should be considered along with the different plant community

characteristics in order to find appropriate management approaches in terms of natural resource

conservation, forest and ecosystem restoration, research, tourism, and recreation, etc.

Keywords: species composition of tree, physical environmental factors, limiting factors conservation

forest management
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Location sampling plot of Phu Pra Bhat forest

Udon Thani province

Phu Hin Jom Tad-Phu Pra Bath
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Figure 1 Boundary and location of study area in Phu Pra Bhat, Phu Hin Jom Tad - Phu Pra Bhat

National Park, Udon Thani province
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Figure 2 The dendrogram of forest stand clustering in Phu Pra Bhat, Phu Hin Jom Tad - Phu Pra Bhat

National Park, Udon Thani province

Remark: DDF-DIOB = deciduous dipterocarp forest with Dipterocarpus obtusifolius community, DDF-GLSU = deciduous dipterocarp

forest with Gluta usitata community, MDF-CALA = mixed deciduous forest with Cananga latifolia cornmunity, and LHN-PEDA rock

outcrop forest with Peltophorum dasyrrhachis community
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Table 1 Plant community characteristics of sub-community in Phu Pra Bhat, Phu Hin Jom Tad -

Phu Pra Bhat National Park (preparatory area), Udon Thani province

Community characters Total DDF-DIOB DDF-GLUS MDF-CALA LHN-PEDA
Tree

Number of species 81 a1 10 32 31
Shannon-Weiner index 3.62 3.33 1.57 3.06 2.81
Basal area (m” ha™) 17.09 9.42 1.39 3.28 3.34
Stem density (stems ha™) 687.069 771.875 506.25 631.25 690
Sapling

Number of species 123 23 11 0 27
Shannon-Weiner index 3.01 2.986 1.66 - 1.55
Stem density (stems ha) 1,696.6 1,650 4,700 0 2,700
Seedling

Number of species 365 7 7 19 22
Shannon-Weiner index 2.75 292 1.23 1.9 1.58
Stem density (stems ha) 5,034.483 625 5,300 31,600 4,400

DDF-DIOB = deciduous dipterocarp forest with Dipterocarpus obtusifolius community, DDF-GLSU = deciduous dipterocarp forest

with Gluta usitata community, MDF-CALA = mixed deciduous forest with Cananga (atifolia community, and LHN-PEDA rock

outcrop forest with Peltophorum dasyrrhachis community

Table 2 Top five ranking based on IVl ordered of tree in each sub-community in Phu Pra Bhat,

Phu Hin Jom Tad - Phu Pra Bhat National Park, Udon Thani province

Plant community Staged Species RD (%) RF (%) Rdo (%) VI (%)
DDF-DIOB Tree Dipterocarpus obtusifolius 12.551 4.523 14.830 31.903
Shorea obtusa 13.563 6.030 10.150 29.743
Pentacme siamensis 11.538 6.030 6.672 24.240
Xylia xylocarpa 8.704 6.533 6.329 21.566
Pterocarpus macrocarpus 4.453 6.030 7.178 17.662
Others
Total 100.00  100.00 100.00  300.00
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Table 2 (Continued)

Plant community Staged  Species RD (%) RF (%) Rdo (%) IVI (%)
DDF-DIOB Sapling  Pterocarpus macrocarpus 9.091 10.000 0 19.091
Cratoxylum cochinchinense 7.576 7.500 0 15.076
Cratoxylum formosum 7576 7.500 0 15.076
Garcinia cowa 7576 5.000 0 12.576
Xylia xylocarpa 7576 5.000 0 12.576
Others
Total 100.00  100.00 100.00  300.00
Seedling  Rothmannia wittii 12.000  12.500 0 24.500
Sindora siamensis 8.000 a.167 0 12.167
Lagerstroemia floribunda 8.000 8.333 0 16.333
Xylia xylocarpa 8.000 8.333 0 16.333
Vitex peduncularis 4.000 4.167 0 8.167
Others
Total 100.00  100.00 100.00  300.00
DDF-GLUS Tree Gluta usitata 48.148  18.182 29.439 95.769
Dipterocarpus obtusifolius 24.691  18.182 47.121 89.994
Pterocarpus macrocarpus 6.173 13.636 4.884 24.693
Cratoxylum formosum 6.173 13.636 2.794 22.603
Irvingia malayana 4.938 9.091 3.716 17.745
Others
Total 100.00  100.00 100.00  300.00
Sapling  Sterculia guttata 53.191 8.333 0 61.525
Pterocarpus macrocarpus 6.383 16.667 0 23.050
Cratoxylum formosum 12.766 8.333 0 21.099
Gardenia sootepensis 6.383 8.333 0 14.716
Xylia xylocarpa 6.383 8.333 0 14.716
Others
Total 100.00  100.00 100.00  300.00
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Table 2 (Continued)

Plant community Staged  Species RD (%) RF (%) Rdo (%) IVI (%)
DDF-GLUS Seedling  Lannea coromandelica 62.264  14.286 0 76.550
Cratoxylum formosum 15.094  14.286 0 29.380
Dipterocarpus obtusifolius 9.434 14.286 0 23.720
Vitex peduncularis 5.660 14.286 0 19.946
Gluta usitata 3774 14.286 0 18.059
Others
Total 100.00  100.00 100.00 300.00
MDF-CALA Tree Cananga latifolia 9.901 4.651 13.435 27.988
Millettia leucantha 8.911 4.651 11.840 25.402
Sindora siamensis 5.941 4.651 10.056 20.647
Symplocos racemosa 11.881 2.326 5.045 19.252
Microcos tomentosa 7.921 4.651 4.246 16.818
Others
Total 100.00  100.00 100.00 300.00
Sapling - - - - -
Seedling  Sindora siamensis 50.000 9.524 - 59.524
Microcos tomentosa 7.595 9.524 - 17.119
Rothmannia wittii 10.759 4.762 - 15.521
Mammea siamensis 5.063 4.762 - 9.825
Wrightia arborea 5.063 4.762 - 9.825
Others
Total 100.00  100.00 100.00 300.00
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Table 2 (Continued)

Plant community ~ Staged  Species RD (%) RF (%) Rdo (%) IVI (%)
LHN-PEDA Tree Peltophorum dasyrrhachis 14.493 7317 59.156 80.966
Cratoxylum formosum 21.739 7.317 5.172 34.228
Lannea coromandelica 6.522 7.317 3.104 16.943
Xylia xylocarpa 4.348 4.878 4.680 13.906
Dillenia ovata 7971 2.439 3.220 13.630

Others
Total 100.00  100.00 100.00 300.00
Sapling  Wrightia arborea 37.037  11.111 - 48.148
Cratoxylum formosum 25926  22.222 - 48.148
Microcos tomentosa 14.815 22222 - 37.037
Tadehagi godefroyanum 11111 22.222 - 33.333
Memecylon edule 7.407 11.111 - 18.519

Others
Total 100.00  100.00 100.00 300.00
Seedling Lannea coromandelica 36.364  18.182 - 54.545
Cratoxylum formosum 25.000 18.182 - 43.182
Peltophorum dasyrrhachis 18.182  18.182 - 36.364
Tadehagi godefroyanum 4.545 18.182 - 22.727
Pterocarpus macrocarpus 11.364 9.091 - 20.455

Others
Total 100.00  100.00 100.00 300.00

DDF-DIOB = deciduous dipterocarp forest with Dipterocarpus obtusifolius community, DDF-GLSU = deciduous dipterocarp forest

with Gluta usitata community, MDF-CALA = mixed deciduous forest with Cananga latifolia community, and LHN-PEDA rock

outcrop forest with Peltophorum dasyrrhachis community
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Figure 3 The CCA ordination diagram representing the relationship between the vegetation of tree

species and some environmental factors; elevation (ELEV), rainfall (RAFL), temperature

(TEMP), slope (SLPE) and aspect (ASPT)

Table 3 Correlation matrix (Pearson correlation coefficients) of the relationship between CCA Axis 1,

Axis 2 and Axis 3 and some of environmental factors; elevation (ELEV), rainfall (RAFL),

temperature (TEMP), slope (SLPE) and aspect (ASPT)

Factors CCA1 CCA2 CCA3
Aspect -0.675 -0.468 0.042
Temperature 0.694 0.246 0.454
Rainfall 0.000 0.669 -0.545
Elevation -0.651 0.064 -0.457
Slope 0.624 -0.468 0.043

DDF-DIOB = deciduous dipterocarp forest with Dipterocarpus obtusifolius community, DDF-GLSU = deciduous dipterocarp forest

with Gluta usitata community, MDF-CALA = mixed deciduous forest with Cananga latifolia community, and LHN-PEDA rock

outcrop forest with Peltophorum dasyrrhachis community
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