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ABSTRACT

The research on plant species diversity, soil characteristics and carbon stocks
in subtype communities of a natural pine forest was carried out at Ban Chan sub-
district, Kunlaya Ni Wattana district, Chiang Mai province. Four subtype
communities of the natural pine forest were divided including three subtypes of pine-
dry dipterocarp forest (P-DDF) and one subtype of pine-lower montane forest (P-
LMF). The pine-DDF was divided according to difference of the dominant
dipterocarp tree species: Dipterocarpus obtusifolius (P-DDF1), D. tuberculatus (P-
DDF2) and Shorea obtusa (P-DDF3). Seventy sampling plots of 40 x 40 m in size
were used by a stratified sampling method covering the study areas of 900-1,200 m
altitude. Stem girth at 1.3 m above ground and height of all trees with > 1.5 m height
were measured. In each subtype, 1.2 m soil pit was made, and soil samples were
collected using a composite sampling (3 replications) from the depth of 0-5, 5-10, 10-
20, 20-30, 30-40, 40-60, 60-80 and 80-100 cm. Soil samples within one meter in
these subtypes were examined for physico-chemical properties and carbon contents.

Species richness in all subtypes of the pine forest was 64 species (43 genera
and 26 families). They included 47 tree species, 14 small trees, 5 shrubs and 2
climbers. The species richness in P-DDF1, P-DDF-2, P-DDF-3 and P-LMF were 37,
46, 56 and 24 species, respectively. Dominant trees which had the highest frequency
(100%) were different among subtypes: P-DDF1; P. merkusii, D. obtusifolius and
Gluta usitata, P-DDF2; P. merkusii, D. tuberculatus and G. usitata, P-DDF3; S.
obtusa and G. usitata and P-LMF; P. kesiya, Castanopsis accuminatissima, Quercus
kingiana and Q. brandisiana. Species diversity indexes by Shannon-Wiener function
were calculated to 2.55, 3.66, 3.88 and 3.61, respectively, whereas the forest
condition indexes (FCI) were in the order of 25.06, 20.33, 18.74 and 19.02. These
implied to the lower species diversity and the better forest condition of P-DDFL.
Over timber harvesting in P-DDF3 resulted in the forest degrade. Plant community in
P-DDF1 had the higher similarity with P-DDF2, but the lower with P-DDF3.



Soils under all subtypes were classified into Order Ultisols with the depth of
more than one meter, well developed horizons and high clay accumulations in
subsoils. Some small differences of physical properties among soils were observed.
Bulk density varied from moderately low to medium. Texture of top soils were
mainly sandy clay/sandy loam and soil reaction were strongly acid to slightly acid
(pH, 5.4-6.5). The texture in subsoils was clay and the soil reaction varied from
slightly to moderately acid (pH, 5.6-6.1).

Amounts of organic matter, carbon and nitrogen accumulated within 1.0 m
depth were the highest in P-LMF (146.5, 85.0 and 5.11 Mg ha™, respectively). The
lower amounts were found for P-DDF3 and P-DDF2, and P-DDF1 had the lowest
amount. These differences implied to their soil fertility. Amounts of extractable
phosphorous, calcium and magnesium were the highest in soil under P-DDF1 (29.1,
1,2110.1 and 1,287 kg ha*) whereas potassium was the highest in P-DDF3 (1,328.9 kg
ha™).

Forest biomass of P-DDF1, P-DDF2, P-DDF3 and P-LMF were calculated to
139.2, 103.9, 85.2 and 79.5 Mg ha™, respectively. It was the highest for P-DDF1 and
the lowest for P-LMF. The amounts of carbon storages in tree biomass of P-DDF1,
P-DDF2, P-DDF3 and P-LMF were in the order of 69.0, 51.5, 42.1 and 39.4 Mg ha™.
As same as the forest biomass, it was the highest for P-DDF1 and the lowest for P-
LMF. The amounts of carbon storages in one-meter soils under these subtypes were
54.3, 52.1, 65.8 and 85.0 Mg ha™, respectively. Therefore, the total carbon stocks in
their ecosystems were 122.5, 103.6, 107.9 and 124.8 Mg ha™, respectively. It was the
highest for P-LMF and the lowest for P-DDF2. The ecosystem carbon stocks were
related to different forest conditions and soil fertility in these subtypes of the natural
pine forest.
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