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ABSTRACT

This study aimed to clarify the forest structure, species composition and the environmental
factors to determine tree distribution in limestone forest after mining, Phrae Province. We established
transect plots at three different forest sites including limestone forest (LSF), mixed deciduous
forest with limestone forest (MDL) and abandoned mining limestone (AML). The transect plots
were set up along an estribaciones to hilltop gradient by quadrat size 10 m x 10 m, at least 25 plots
per stands. All trees in 10 m x 10 m were measured and identified, while, saplings and seedlings
in subquadrat of 4 m X 4 m were identified and recorded during January to December 2016. In
addition, the environmental factors in each 10 m X 10 m were also recorded. The ordination
analysis based on canonical correspondence analysis (CCA) was used to detect the determine
factors of tree distribution.

The results showed that 68 species 52 genera and 31 families were found. Tree species,
such as Parishia insignis Meliosma pinnata and Ficus macleilandii within the limestone forest,
The MDL showed the highest density (444.44 stem ha™"), the highest basal area (9.05 m*-ha'!), and
the highest species diversity (H”) was 3.17 in tree habit, While, the shrub habit in LSF showed the
highest density (578.38 stem-ha™!). The CCA ordination presented the LSF was positively relative
with soil moisture and rocky outcrop, The AML was positively relative with Soil bulk density.

Furthermore, the environmental factors showed less effect to the MDL. The results suggest the
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effect of mining destroyed vegetation structure and environments especially soil bulk density.
Hence, restoration of the limestone forest after mining is depends on species which can establish

in unsuitable environments.

Keywords: Limestone forest, Limestone mining, Species composition, Natural regeneration
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Table 1 Physical factors in each forest types: soil bulk density (BD, g cm), soil moisture
content (SMC, %) and proportion of rock outcroppings (R, %), The forest stand types
were limestone forest (LSF) , mixed deciduous forest with limestone forest (MDL) and

abandoned mining limestone (AML).
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Remark: * p <0.001
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Table 2 The five dominant species of tree habit in each stand ranked by the importance value

index, IVI, in each study site, including habit, density (Den) and basal area (Ba) were

shown.
NO. Species Den (stems ha™') Ba (m?hal) IVI (%)
Limestone forest (LSF)
1 Parishia insignis 75.68 1.48 92.50
2 Meliosma pinnata 105.41 0.68 73.56
3 Ficus macleilandii 70.27 0.52 62.26
4  F microcarpa 541 0.97 30.34
5  Aglaia edulis 24.32 0.10 17.58
6  Lannea coromandelica 541 0.07 8.10
7 Diospyros mollis 2.70 0.15 7.06
8 Terminalia nigrovenulosa 2.70 0.05 4.58
9 Firmiana colorata 2.70 0.03 4.00
Mixed deciduous forest with limestone forest (MDL)
1 Diospyros mollis 48.15 1.20 33.92
2 Schleichera oleosa 59.26 0.54 30.42
4  Millettia brandisiana 33.33 0.89 22.24
5 Chukrasia tabularis 18.52 0.51 12.31
6 Vitex canescens 14.81 0.18 10.30
Mixed deciduous forest with limestone forest (MDL)
7 Diospyros rubra 7.41 0.53 10.03
8  Parishia insignis 11.11 0.34 9.93
9 Celtis tetrandra 14.81 0.26 9.89
10 Meliosma pinnata 22.22 0.21 9.77
Abandoned mining limestone (AML)
1 Diospyros mollis 80.00 1.10 62.87
2 Chukrasia tabularis 56.00 0.72 41.74
3 Ficus macleilandii 40.00 0.71 32.35
4  F rumphii 28.00 0.31 18.79
5 Lannea coromandelica 16.00 0.32 17.76
6  Holoptelea integrifolia 24.00 0.42 17.63
4 Albizia lebbeck 12.00 0.21 14.31
8  Lepisanthes tetraphylla 12.00 0.14 10.79
9  Pterocarpus macrocarpus 8.00 0.16 9.92
10 Haldina cordifolia 8.00 0.13 9.42




80 Thai J. For. 37 (1) : 73-83 (2018)

Table 3 Summary of three forest types on a limestone forest ,The forest types were limestone
forest (LSF) , mixed deciduous forest with limestone forest (MDL) and abandoned
mining (AML). Habit of species : tree (T), Shrubby tree (ST) and Shrub (S).

Species diversity

stand Total Habit (St]Z:;lSsig'l) B(?I:?lhzrga indfsx
sp- (H)
T ST S T ST S T ST S T ST S
LSF 22 9 5 8 29459 15135 57838 4.05 2.16 881 1.54 091 1.48
MDL 44 34 5 44444 8148 4444 9.05 1.17 025 3.17 132 1.44
AML 32 21 6 5 348.00 172.00 48.00 497 236 054 255 125 1.32
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Figure 1 Canonical correspondence analysis (CCA) ordination plot of physical environmental

variables soil moisture content [SMC], proportion of rocky outcroppings [R] and Soil
bulk density [BD] The limestone forest (LSF), mixed deciduous forest with limestone
forest (MDL) and abandoned mining limestone (AML), r>= 0.81, Eigenvalue Axis 1 =

0.553, Eigenvalue Axis 2 = 0.243.
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