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ABSTRACT

Plant species diversity and potentials of carbon and water storages in two community forests of
Mae Tha sub-district, Mae On district, Chiang Mai province were studied. The management of forest
community was taken by direct observation in the field and semi-structured interview. The fifteen
sampling plots, each of size 40 x 40 m, were used for vegetation survey and arranged randomly over the
dry dipterocarp forest (DDF) and mixed deciduous forest (MDF). The plant data in these plots were
collected by measuring stem girths at 1.3 m above ground and tree heights, and then calculated plant
species diversity, biomass amount, carbon and water storage in the biomass. One soil pit was made in one
plot of each forest type, each of size 1.5 m width, and the depth depended on soil depth. Soil development
and soil type were then studied. Soil samples were collected using a corer from the depth of 0-5, 5-10, 10-
20, 20-30, 30-40, 40-60, 60-80, 80-100, 100-120, 120-140 and 140-160 centimeters. The samples were

later analyzed for soil properties in the laboratory.

The Mae Tha sub-district community forest had managed strengthenly with the higher efficiency.
The DDF could be divided into five subtype communities based on dominant tree species: Teng (Shorea
obtusa), Rang (S. siamensis), Hiang (Dipterocarpus obtusifolius), Pluang  (D. tuberculatus), and two-
needle pine (Pinus merkusii, P-DDF). A total of 83 plant species (71 genera, 38 families) with an average
tree density of 363 trees/rai was found. Species diversity index (SWI) and forest condition index (FCI)
were calculated to be 3.35 and 4.53, respectively. The species richness of 103 species, 93 genera, 37
families and tree density of 184 trees/rai were found. The SWI and FCI were calculated to be 3.80 and

12.46, respectively.



The DDF: Plant biomass was calculated to be 20,078 kg/rai. In the DDF ecosystem, the total
amount of carbon storage were 25,639 kg/rai, separated to plant biomass at 11,548 kg/rai and 14,091 kg/rai
in soil. Total amount of nitrogen storage was 1,637.63 kg/rai: plant biomass; 105 kg/rai, and soil; 1,532.63
kg/rai. The total amount of P, K, Ca and Mg were 62.17, 395.26, 504.50 and 408.89 kg/rai, respectively:

plant biomass; 13, 52, 208 and 31 kg/rai, and soil; 49.17, 343.26, 296.50 and 377.89 kg/rai.

The MDF: Plant biomass was calculated to be 34,557 kg/rai. In the MDF ecosystem, the total
amount of carbon storage was 36,707 kg/rai, separated to plant biomass at 21,993 kg/rai, and 14,714 kg/rai
in soil. Total amount of nitrogen storage was 1,669 kg/rai: plant biomass; 207.62 kg/rai and soil: 1,461.39
kg/rai. The total amount of P, K, Ca and Mg were 88.15, 373.31, 1,846.05 and 1,116.17 kg/rai,
respectively: plant biomass; 25.55, 103.83, 411.48 and 65.96 kg/rai and soil; 62.60, 269.68, 1,434.57 and

1,050.21 kg/rai.

The maximum amount of water storage in the DDF ecosystem was estimated at 5,005.36 m’/ha,
separated to plant biomass at 126.0 m’/ha and 4,879.36 m’/ha in soil. In the MDF ecosystem, it was

estimated at 4,981.57 ms/ha, divided in to plant biomass at 227.58 m’/ha and 4,753.99 m’/ha in soil.

Soil depth in the DDF was 1.40 m, and classified into Order Ultisols. The soil profile was A-BA-
Bt1-Bt2-Bt3-Bt4. In the MDF, soil depth was 1.60 m and classified into Order Ultisols. The soil profile
was Al-A2-BA-Bt1-Bt2-Bt3. Soil bulk densities in both forests were moderately low in the surface soil
layer and increased in the subsoil. The densities in DDF soil were higher than MDF soil. In the DDF,
texture of surface soil had moderate coarse to medium fine and fine in subsoil. The MDF surface soil had
medium fine and fine in subsoil. Soil reaction in surface soil of the DDF was strongly to moderately acid,
while subsoil had moderately acid. In the MDF, the surface soil had very strongly acid whereas subsoil had
strongly to moderately acid. Contents of organic matter in soils under two forests were high in surface soil
and low in subsoil. The contents in surface soil of the DDF varied from moderately high to high, whereas
those in the MDF were high. Organic carbon contents varied in the similar trend as organic matter.
Nitrogen contents in the surface soil of DDF were medium to low, while those in subsoil were very low.

The surface soil in the MDF contained the low contents whereas those in subsoil were very low.



