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ABSTRACT

The influence of fire protection on plant community changes was carried out to identify tree
species and composition changed by the effect of long term fire protection at Sakunothayan Botanical
Garden, Wangthong district, Phitsanulok province. Systematic sampling, in a total of 26 plots of size
20 m x 20 m, was done throughout the study area from March to June, 2017. Tree species, number
of individual trees, and girth at breast height (GBH) were measured. Soil samples in each plot were
also collected to be analyzed in a laboratory. Seventy nine species, 66 genera, and 34 families of
trees were identified and enumerated. Pterocarpus macrocarpus, Millettia leucantha, and Dipterocarpus
obtusifolius had the three highest values of IVI as 25.4%, 21.7% and 16.4%, respectively. Cluster
analysis (CA) of tree data was used to separate plant communities into 3 groups as deciduous
dipterocarp forest (DDF), mixed deciduous forest (MDF), and ecotone area (ECA) or secondary forest.
After long term fire protection, the dominant tree species in DDF and ECA were not successful in
regenerating because their seedlings and saplings could not establish and survive. Conversely, seedlings
and saplings of dominant tree species in MDF were able to establish throughout the forest area. The

effected of fire protection made soil moisture in MDF significantly different from DDF. Due to no
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forest fire to destroy them, the seedlings and saplings of MDF species could further survive and
establish themselves. Therefore, the dominant species and tree composition of DDF gradually changed
to MDF.

Long term fire protection was directly responsible in decreasing the area under DDF as the
dominant tree species were not able to successfully undergo natural regeneration. Therefore the
prescribed burning of forest in Sakunothayan Botanical Garden should be introduced to manage a

successful natural regeneration, especially in DDF.

Keywords: Forest fire, Plant community, Sakunothayan, Phitsanulok
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Figure 1 Location of sampling plots in the study area of Sakunothayan Botanical Garden.

Remarks 0 = point of soil collected @ = sampling plot and plot number
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Figure 2 The dendrogram of tree species in Sakunothayan Botanical Garden.
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Table 1 Characteristics of tree community (only the top five species in terms of IVl orders are shown)

in Sakunothayan Botanical Garden, Wang Thong district, Phitsanulok province.

D BA RD RF RDo VI

No. species (individualha) (m’ha®) (%) (%) (%) (%)

Sukunothayan Botanic Garden

1 Pterocarpus macrocarpus 75 2.5 10.9 5.6 8.9 254
2 Millettia leucantha 63 2.1 9.2 4.9 75 21.7
3 Dipterocarpus obtusifolius 25 2.8 3.6 2.8 10.0 16.4
4 Markhamia stipulata aa 0.6 6.4 59 2.1 14.5
5 Canarium subulatum 26 1.2 3.8 4.5 4.2 12.6
6 Others 453 19.1 66.0 76.2 673  209.5
Total 687 28.3 100 100 100 300
Deciduous dipterocarp forest
1 Pterocarpus macrocarpus 161 52 223 8.6 18.4 49.3
2 Dipterocarpus obtusifolius 82 6.5 11.4 8.6 22.5 42.5
3 Canarium subulatum 64 2.3 8.9 8.6 8.1 25.5
4 Xylia xylocarpa 54 1.1 7.4 5.7 3.8 16.9
5  Shorea obtusa 39 1.4 55 5.7 5.02 16.2
6 Others 321 12.1 44.6 62.9 422 1496
Total 721 28.7 100 100 100 300
Ecotone area
1 Cratoxylum formosum 83 2.6 12.6 5.1 10.7 28.4
2 Lagerstroemia calyculata 58 2.0 8.8 6.1 8.0 22.9
3 Peltophorum dasyrachis 53 2.2 79 4.1 8.9 21.0
4 Shorea roxburghii 33 2.0 5.0 6.1 8.3 19.4
5  Markhamia stipulata 58 0.6 8.8 5.1 2.6 16.5
6 Others 378 15.1 56.9 73.5 61.4 1918
Total 664 24.6 100 100 100 300
Mixed deciduous forest
1 Millettia leucantha 138 4.1 20.2 6.8 13.1 40.0
2 Pterocarpus macrocarpus 53 1.9 1.7 59 6.1 19.7
3 Markhamia stipulata 50 0.8 73 7.6 2.6 17.6
4 Chukrasia tabularis 35 2.3 5.1 4.2 7.2 16.6
5 Vitex pinnata 23 25 33 4.2 7.8 153
6 Others 385 19.9 56.4 71.2 63.2  190.7

Total 683 31.5 100 100 100 300
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Table 2 Characteristics of seedlings and saplings in Sakunothayan Botanical Garden, Wang Thong

district, Phitsanulok province (* only the top 5 species in terms of their IVl values are shown).

No Species D RD RF VI
. |
P (individual.ha™) (%) (%) (%)
Deciduous dipterocarp forest
1 Chukrasia tabularis 7,600 20.0 6.0 26.0
2 Polyalthia debilis 6,629 174 6.0 235
3 Litsea glutinosa 3,543 9.3 6.0 15.4
4 Markhamia stipulata 1,371 3.6 52 8.8
5  Zollingeria dongnaiensis 1,029 2.7 52 7.9
6  Others 17,829 47.0 71.6 118.4
Total 38,000 100 100 200
Ecotone area
1 Chukrasia tabularis 3,200 14.5 58 20.3
2 Sindora siamensis 3,422 15.5 4.7 20.2
3 Markhamia stipulata 1,689 7.7 9.3 17.0
4  Peltophorum dasyrachis 2,933 133 3.5 16.8
5  Polyalthia debilis 2,089 9.5 2.3 11.8
6  Others 8,711 39.5 74.4 113.9
Total 22,044 100 100 200
Mixed deciduous forest
1 Chukrasia tabularis 6,240 23.9 7.0 30.9
2 Helicteres viscida 2,880 11.0 2.0 13.0
3 Markhamia stipulata 1,320 5.1 7.0 12.1
4 Polyalthia debilis 2,360 9.0 3.0 12.0
5  Millettia leucantha 960 3.7 7.0 10.7
6  Others 12,360 47.3 74.0 121.3
Total 26,120 100 100 200
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Litsea glutinosa

Figure 3 Tree profile diagrams showing canopy layers in each plant community of Sakunothayan

Botanical Garden.
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Table 3 Similarity index based on Sorensen index between 3 forest areas in Sakunothayan Botanic

Garden, Wang Thong district, Phitsanulok province.

Tree Sapling
Plant community

DDF ECA MDF DDF ECA MDF
T-DDF - 49.38 53.49 50.60 42.67 43.04
T-ECA 50.62 - 48.48 41.61 50.00 43.48
T-MDF 46.51 51.52 - 53.47 47.31 55.67
S-DDF 49.4 58.39 46.53 - 53.33 63.83
S-ECA 57.33 50 52.69 46.67 - 62.79
S-MDF 56.96 56.52 44.33 36.17 37.21 -

Remark : the value above diagonal are similarity indices, while below diagonal are dissimilarity indices.
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Auna 3 dpy dA1seninedagar 0.23-0.26 Fatie i
agluinauaias denndesiuyIinuvedunieingi

firgaudediu (Land Development Department,

2010) tHpaanniinisuanvaselulnsiauseninanis
govaagvasInivlneenizdulu (Kiriratnikom
et al., 2016)

Table 2 Correlation from the data analyzed between soil characteristics and plant community types

in Sakunothayan Botanical Garden, Wang Thong district, Phitsanulok province.

Soil characteristics DDF ECA MDF
pH* 4.86" + 0.44 4.64° + 0.48 5557 + 0.95
Soil moisture (%) ** 16.92° + 1.12 19.93° + 4.26 24.80° + 3.08
Bulk Density (%) 1.14 + 0.25 1.22 + 0.28 1.33 + 0.26
Organic matter (%) 4.72 + 1.98 555 + 1.02 4.65 + 1.69
Sand (%) 69.57 + 13.99 64.78 + 11.76 59.20 + 21.28
Silt (%) 2286 + 11.60 27.00 + 10.44 24.78 + 9.96
Clay (%) * 7.57° + 2.51 822" + 2.11 10.56° + 3.43
CEC (meg/100g Soil) 6.67 £ 3.10 6.44 + 1.48 743 + 444
Available water capacity (%) 8.47 + 2.17 6.97 + 2.22 596 + 191
Nitrogen (%) 0.24 + 0.04 0.23 + 0.03 0.26 + 0.05
Phosphorus (mg/kg) 11.17 + 552 777 + 7.41 773 + 6.04
Potassium (mg/kg) 69.00 + 28.59 92.38 + 24.99 85.63 + 27.28

Calcium (mg/kg)
Magnesium (mg/kg)*

326.94 + 121.43
20.46° + 13.94

37297 + 168.27
18.10° + 14.70

338.28 + 166.38
48.83" + 29.35

Remarks: Significance * p<0.05 and ** p<0.01
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