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ABSTRACT

The research on effects of forest fire on plant diversity, carbon sinks and
nutrient accumulation in ecosystems of dry dipterocarp forest (DDF) with and without
fire for 10 years was carried out at Intakin Silvicultural Research Station, Chiang Mai
province. Plant species composition and diversity in the forests were assessed for
frequency, density, dominance and important value index. Species diversity index of
forest communities was based on a Shannon-Wiener function. Amounts of above-
ground and root biomass as well as stored carbon were estimated. Impacts of forest

fire on changes of soil physico-chemical properties and nutrients were taken in two
sites by making three soil pits (150 cm. width x 200 cm. depth) in each site. Soil
samples were collected along profiles based on a composite sampling method, and the
composite sample for each soil layer was analyzed for physico-chemical properties.

Totally, 42 tree species in 36 genera and 22 families were observed in DDF
with annual fire. The most dominant tree, Dipterocarpus tuberculatus was existed,
followed by Shorea obtusa, Gluta usitata, D. obtusifolius, Aporosa villosa and
Canarium subulatum, respectively. Shannon-Wiener index of species diversity in
DDF with annual fire was 3.24. In DDF without fire, 46 species (38 genera and 25
families) were recorded. D. tuberculatus had the highest importance, followed by S.
obtusa, G. usitata A. villosa and C. subulatum, respectively. Shannon-Wiener index
of species diversity was 3.20.

Total biomass of DDF with annual fire was 106.6 Mg.ha™, separated into stem,
branch, leaf, and root biomass of 68.6, 22.9, 1.9 and 13.1 Mg.ha™, respectively. Total
biomass carbon was 52.6 Mg.ha™ including stem, branch, leaf, and root biomass of
34.3,11.1, 0.9 and 6.3 Mg.ha™, respectively. Total biomass in DDF without fire was
128.3 Mg.ha*, composed of stem, branch, leaf, and root biomass as 82.1, 29.3, 2.0
and 15.0 Mg.ha™, respectively. The total biomass carbon was 63.4 Mg.ha™, divided
into stem, branch, leaf, and root biomass of 41.0, 14.2, 1.0 and 7.2 Mg.ha™,
respectively. The biomass and carbon storages in non-fire DDF were higher than
DDF with annual fire.



The results of soil physico-chemical properties and nutrient accumulations
were found that the forest fire might have a little effect on surface soil. The soil bulk
density was a little decrease. Texture of surface soil in DDF with fire was loamy sand
whereas that of non-fire DDF had more fine soil, sandy loam. This resulted in a small
decrease in the percentage of sand and higher silt, but no effect on gravel amount.

For chemical properties, the reaction in surface soils of DDF with fire and
without fire were strongly acid (pH = 5.1, 5.5). A small increase of pH in non-fire
DDF was observed which might be influenced by releasing bases from decomposing
leaf litter of broad-leaved tree species. The contents of organic matter and nutrients in
surface soils were different for DDF with and without fire: organic matter; 25.0, 32.1
g.kg™, carbon: 14.5,18.6 g.kg™’, nitrogen: 0.8, 1.2 g.kg?, available P:13.6, 34.9
mg.kg™?, extractable K:282.8,359.8 mg.kg™, Ca:385.2,621.9 mg.kg?, Mg: 154.7,
271.5 mg.kg™ and Na: 10.6, 18.9 mg.kg™, respectively.

Average amounts of organic matter, carbon and nitrogen within 200 cm depth
soil of DDF with annual fire were 124, 72 and 7.9 Mg.ha™, respectively, while the
higher amounts as 212, 123 and 8.0 Mg.ha™ were found for non-fire DDF. Extractable
P, K, Ca, Mg and Na amounts of DDF with fire were in the order of 50; 6,421; 3,827;
2,912 and 493 kg.ha™, while those of the non-fire forest were 156; 6,227; 4,287; 3,921
and 412 kg.ha™, respectively. The loss of carbon in litterfall through annual fire in
DDF was 1,425.18 kg.ha.yr* and only 48.82 kg.hat.yr* was recycling to soil. In
contrast, the total amount of carbon in litterfall as 1,957 kg.ha™.yr" was recycling to
forest floor and soil under non-fire DDF.
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