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ABSTRACT

The study of plant community characteristics related to soil factors may help emphasize of forest
ecosystem management of Community Forest. This study is aimed to study the relationship between tree
species composition and soil factors in Ban Pee Community Forest, Phayao. Eighteen plots, 20 m x 20 m,
based on purposive sampling were set up. Tree species composition and soil properties were collected.
Cluster analysis and ordination between plant community and soil factors were setup by PC-Ord version 6.

The result showed that 126 species 100 genera and 41 families with the Shannon- Wiener index of
3.93. The cluster analysis revealed that 3 sub-communities were divided. First, mixed deciduous forest with
Afzelia xylocarpa community was determined by silt soil properties. Second, mixed deciduous forest with
Schleichera oleosa community was determined by clay pH and soil nutrient. Third, deciduous dipterocarp
forest with Dipterocarpus tuberculatus community was determined by sandy soil properties. Indicting soil
properties are important factors determined tree species composition in study sites. Therefore, the
Community Forest Management is not focus only on tree species, but also environmental factors especially
soil factors should be considered. Because forest structure changes highly correlate to soil properties

changes.
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Figure 2 The dendrogram of stand clustering at Ban Pee Community Forest, Pha Yao province.

Table 1 Plant community characteristics of Ban Pee Community Forest, Pha Yao province.

Community characters Total MDF-AF MDF-SC DDF-DI
Tree
Number of species 126 55 44 56
Shannon-Weiner index 3.93 3.61 3.53 3.06
Basal area (m” ha') 47.70 54.62 55.86 38.42
Stem density (stems ha ') 817 663 544 1,069
Sapling
Number of species 51 21 17 28
Shannon-Weiner index 3.51 2.42 2.46 3.06
Stem density (stems ha) 6,112 6,134 7,200 5,550
Seedling
Number of species 44 14 18 21
Shannon-Weiner index 3.13 2.14 2.67 2.38
Stem density (stems ha™) 5,023 5,800 6,600 3,650
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Table 2 Top five ranking based on IVI of tree sapling and seedling in each sub-community at Ban Pee

Community Forest, Pha Yao province, including relative dominance (RDo, %), relative density (RD, %),

and relative frequency (RF, %).

Plant community Staged Species RDo RD RF IVI
Total Tree 1. Aporosa villosa 3.95 13.43 2.74 20.13
2. Dipterocarpus tuberculatus 9.01 6.63 2.4 18.05

3. Schleichera oleosa 10.14 3.06 3.09 16.3
4. Dipterocarpus obtusifolius 7.71 5.78 2.06 15.56
5. Pterocarpus macrocarpus 5.87 4.42 2.74 13.04

Sapling 1. Antidesma sootepense - 7.27 6.74 14.01
2. Diospyros variegata - 9.09 4.49 13.58
3. Afzelia xylocarpa - 10.9 1.12 12.03

4. Croton poilanei - 4.72 4.49 9.22

5. Diospyros ehretioides - 3.27 5.61 8.89

Seedling 1. Diospyros variegata - 15.92 5.88 21.81

2. Cratoxylum cochinchinense - 12.38 4.41 16.8
3. Antidesma sootepense - 8.4 7.35 15.76
4. Mallotus philippensis - 7.07 7.35 14.43
5. Croton poilanei - 7.07 4.41 11.49

MDF-AF Tree 1. Afzelia xylocarpa 22.07 2.51 3.12 27.71
2. Schleichera oleosa 13.53 5.03 3.12 21.69
3. Cananga brandisiana 6.16 7.54 6.2 19.96
4. Combretum punctatum 1.69 11.32 5.2 18.22
5. Lagerstroemia duperreana 6.53 6.91 2.08 15.53
Sapling 1. Afzelia xylocarpa - 32.6 3.84 36.45
2. Diospyros variegata - 16.3 7.69 23.99

3. Croton poilanei - 6.52 7.69 14.21
4. Aphanamixis polystachya - 7.6 3.84 11.45
5. Fernandoa adenophylla - 3.26 7.69 10.95
Seedling 1. Diospyros variegata - 33.33 15 48.33
2. Croton poilanei - 12.64 10 22.64
3. Mallotus philippensis - 8.04 10 18.04
4. Phyllanthus columnaris - 11.49 5 16.49
5. Afzelia xylocarpa - 11.49 5 16.49
MDF-SC Tree 1. Schleichera oleosa 18.79 8.04 4.68 31.52
2. Terminalia bellirica 13.81 3.44 4.68 21.95
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Table 2 (Continued)
Plant community Staged Species RDo RD RF IVI
3. Lagerstroemia calyculata 15.74 2.29 1.56 19.6
4. Anogeissus acuminata 4.44 5.74 4.68 14.875
5. Vitex canescens 1.66 5.74 6.25 13.66
Sapling 1. Antidesma sootepense - 23.61 18.18 41.79
2. Diospyros variegata - 13.88 9.09 22.97
3. Huberia cerasoides - 13.88 4.54 18.43
4. Dalbergia cana - 4.16 9.09 13.25
5. Elaeocarpus rugosus - 6.94 4.54 11.48
Seedling 1. Mallotus philippensis - 13.63 13.63 27.27
2. Antidesma sootepense - 12.12 9.09 21.21
3. Picrasma javanica - 7.57 9.09 16.66
4. Diospyros variegata - 10.6 4.54 15.15
5. Putranjiva roxburghii - 9.09 4.54 13.63
DDF-DI Tree 1. Dipterocarpus tuberculatus 25.18 11.4 5.34 41.93
2. Dipterocarpus obtusifolius 21.56 9.94 4.58 36.08
3. Aporosa villosa 3.9 22.51 5.34 31.76
4. Pterocarpus macrocarpus 10.18 7.3 5.34 22.84
5. Lithocarpus trachycarpus 3.29 4.97 3.81 12.08
Sapling 1. Lithocarpus trachycarpus - 9.0. 7.31 16.32
2. Diospyros ehretioides - 6.3 9.75 16.06
3. Mitragyna rotundifolia - 5.4 9.75 15.16
4. Quercus kerrii - 7.2 4.87 12.08
5. Phyllanthus columnaris - 7.2 4.87 12.08
Seedling 1. Cratoxylum cochinchinense - 38.35 11.53 49.89
2. Antidesma sootepense - 8.21 7.69 15.91
3. Beilschmiedia roxburghiana - 5.47 7.69 13.17
4. Gluta usitata - 8.21 3.84 12.06
5. Ixora grandifolia - 4.1 7.69 11.8
ﬂ1°]g"l|“b’1!’]j}1u?jlﬁ'@ﬁiﬂimﬁﬂ?ﬂ%ﬁﬂqﬂ’ ﬂ’ﬂll?hﬂi‘gf,:fﬂEjﬂlﬂu%ﬁﬂ%uﬁﬂuﬂﬂﬂi@ﬂﬁﬁ
wuluguidousen nuh dalvagnilnagu Adudluldvuy Ao milealan uaasliifiui

Y a 9 1 o 1 3 o [ =
mwuﬂ"lumuﬂigmﬂnmﬂ LYY SN 819

13
wa29 azado nazlszg 1 udu (Forestry

a1 o oA
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Table 3 Statistical test of three vegetation at Ban Pee Community Forest, Pha Yao province were compared

using ANOVA test. Sig., significance; NS, not significant, ***p < 0.001.

Soil condition MDF-AF MDF-SC DDF-DI Sig.
Sand (%) 42.84 4 10.78 41.84+4.32 53.34+£9.11 NS
Silt (%) 30.00 + 6.32 27.5+1.91 24.12 +4.29 NS
Clay (%) 27.16 +5.47 30.66 + 3.41 22.53 +5.80 NS
pH 5.72+0.29" 6.67 +0.43" 5.03+0.19° ok
OM 3.30 £ 1.07 5.49 £2.05 2.96 + 1.57 NS
N (%) 0.20 + 0.04 0.26 +0.07° 0.15 +0.07 NS
P (mgkg") 544 +228° 21.70 + 13.60" 591+3.03" Hokk
K (mg kg™ 50.73 +27.46 66.25 + 50.04 34.27 +12.08 NS
Ca (mgkg") 649.33 +267.93" 1,600.05 + 684.11° 90.94 + 56.12° Ak
Mg (mg kg") 130.58 + 45.50 190.27 + 66.85 38.67 £27.52 NS

p

E o

Group 2 TE':BE ® LAGeA

VITCA HUBCE MALFH
N . MDF-SC3

SPOPI
WENTI -
- PROSE
. FERAD SCHoL A * TERNI o
Group 3 SHOSI MDF-SC2
. A MDF-SC1

MILVE

DIFOB -

SEMAL
porF-pi3, PPF-DI6 | ppr.pis
o s " SHOOB
UTTR MEYPA A DDF-DI2 DDE-DI1 =
gUEKE TERCH aAPOW & DIPTU | ) * VITPE Sﬂnd

FTEA - APOFPM ooe D A
. DOF-OI

A
MDF-AF4 MDF-SC4
AR

BEIRO a

Axis 1

.
MDF-AF1
A MDF-AFS .m-wco

Sarar Diova A JMOF-AF3

Lacou MDF-AF2 4 qDALCA

CANBR *  COMPU
. CROPO

DALNI
-

GARFI
-

APONI

Group | DALOL  AF2XY
WALTR o

—_—

Figure 3 The CCA ordination diagram representing the relationship between the vegetation of tree species

and the edaphic factors.
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