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ABSTRACT

Assessment of plant species diversity and carbon sink potential in community forest
ecosystems with participation of Nong Tao villagers, Mae Wang district, Chiang Mai province
was carried out. This research used a method of plant community analysis for forest vegetation
survey. Fifty sampling plots, 40 x 40 m in size, were arranged by a stratified random sampling in
each of utilization (UF) and conservation (CF) forests covering the ridge, upper and lower slope
sites. Each plot was recorded for altitude, slope aspect and slope gradient, and located in a
1:50,000 topographic map. Stem girth at 1.3 m above ground of all species with > 1.5 m height
was measured, and estimated their total height and crown width. The number of seedlings and
ground-covered species and seedlings were studied in 2, 5 x 5 m subplots placed at the center of
each big plot. Investigation of soil characteristics included soil type, physical and chemical
properties as well as nutrient accumulations.

Nong Tao community forest was divided into utilization (240 ha) and conservation
(640 ha) forests covering area of 1,000-1,800 m altitude. Most forest was montane and pine-
montane forests, and only small patches of dry dipterocarp forest were observed. For utilization

forest, there were 132 species (93 genus and 51 families) with average density of 2,425 tree/ha.



The family of Fagaceae had the highest species richness, 16 species. Pinus kesiya was the most
dominant tree. The tree species of 100% frequency were Quercus brandisiana, Tristaniopsis
burmanica, Wendlandia tinctoria, Anneslea fragrans and Gluta usitata. T. burmanica had the
highest density (462.12 trees/ha). Species diversity index (SWI) by Shannon-Wiener equation and
forest condition index (FCI) in this forest were calculated as 4.16, and 10.26. There were 114
species of seedlings and ground-covered species and seedlings. In conservation forest, 244
species (166 genus and 78 families) with density of 1,963 tree/ha were found. The highest species
richness was Fagaceae family (21 species), and the dominant trees were mainly P. kesiya and
Schima wallichii. S. wallichii had the highest frequency whereas P. kesiya had the highest
dominance and ecological importance. SWI and FCI of this forest were 6.19 and 15.75,
respectively. There were 191 species of seedlings and ground-covered species.

Spatial distribution of population of dominant tree species along an altitude gradient
was investigated. Trees in Fagaceae had high density in area of 1,100-1,350 m. Castanopsis
acuminatissima was abundant in both CF and UF. C. diversifolia was abundant in CF but very
few in UF. C. indica and Lithocarpus thomsonii were existed only in moist and cool CF whereas
Q. brandisian was dominated in dry UF. Two pine species (Pinaceae), P. kesiya and P. merkusii
distributed between 1,100-1,400 m, but only few individuals of P. merkusii were found in UF.
Trees in Lauraceae were abundant in CF between 1,150-1,350 m, and very few in UF. Those trees
in Theaceae were observed in both UF and CF, 1,100-1,350 m. The Juglandaceae and Proteaceae
trees distributed in area of 1,100-1,780 m.

In UF, the soil was more than 200 ¢cm in depth with 2-5 cm organic layers. The
developing soil profiles were A-BA-Bt-Bc with high accumulation of clay mineral in subsoils,
and classified into Order Ultisols, Suborder Humults. Bulk densities in surface soils were
moderately low to low and higher in subsoils. Textures in surface soils were sandy clay, sandy
clay loam and sandy loam whereas subsoils were sandy clay loam, clay loam and clay. Surface
soils had moderately acid to very strongly acid while subsoils were slightly acid to neutral. High
contents of organic matter and carbon were observed in surface soils and lower in subsoils
whereas nitrogen contents were moderately low to medium, and very low in subsoils. Available
phosphorus concentrations were medium to low in surface soils and low to very low in subsoils.

Extractable potassium contents were high to very high throughout soil profiles while calcium,
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magnesium and sodium were low to very low. Cation exchange capacity (CEC) values were high
to very high in surface soils and moderately high to high in subsoils. Base saturation (BS) values
were low throughout soil profiles. Average amounts of organic matter, carbon and nitrogen
accumulated within two-meters soil profile were 145.29, 84.27 Mgha_]and 5,950 kgha%,
respectively. The amounts of available phosphorus, and extractable potassium, calcium,
magnesium and sodium were in the order of 23.02; 3,146.04; 1,370.84; 658.24 and 558.49 kghail.

In CF, soil depth was more than 200 cm with 10-15 cm thickness of organic layers.
The soil profiles were developed as A-AB-Bt with high clay mineral in subsoils, and classified
into Order Ultisols, Suborder Humults. Bulk densities in surface soils were very low and higher in
subsoil. Textures in surface soils were sandy clay loam and loamy sand whereas subsoils had
sandy clay, clay loam and clay. Surface soils had moderately acid to very strongly acid while
subsoils were slightly to moderately acid. There were high contents of organic matter and carbon
in surface soils and lower in subsoils. The nitrogen contents were medium to high in surface soils
and low to very low in subsoils. Available phosphorus contents were moderately low in surface
soils and very low in subsoils. Extractable potassium contents were very high in surface soils and
medium to high in subsoils. Calcium and sodium contents were low to very low throughout soil
profiles whereas magnesium was low to medium in surface soils and very low in subsoils. CEC
was moderately high to high in surface soils and medium to moderately high in subsoils. BS was
low throughout soil profiles. Soil fertility status was medium to high. Average amounts of organic
matter, carbon and nitrogen accumulated within two-meters soil profile were higher than those of
UF; 556.39, 322.71 Mgha' and 17,290 kgha', respectively. The amounts of available
phosphorus, and extractable potassium, calcium, magnesium and sodium were in order of 65.70;
2,261.19; 885; 330.81 and 705.95 kgha'l.

There were different purposes of utilizing community forests by villagers. CF was
used for watershed, ecotourism, traditional activities, etc. UF was used for direct benefit as timber
such as wood for building house, firewood, charcoal, agriculture tools and so on. Non-wood
products from UF included plants for food, medicine and gardening.

Direct benefit from wood products and indirect benefit as carbon and nutrient
accumulations were evaluated. UF had average timber volume of 82.12 m ha. P. kesiya was the

majority timber. The total timber value was calculated 178,625 baht.ha . Timber volume in CF



was 163.31 mz.ha%, and P. kesiya was highest timber. The total timber value was 399,200
baht.ha’

Carbon storages in biomass and soil of UF were 69.01 and 84.27 Mgha_l, and the total
ecosystems stock was 153.28 Mgha_] calculated to the value of 233 baht/ha. CF had carbon
storages in biomass and soil as 124.68 and 332.71 Mgha_]. The total ecosystem stock was 457.39
Mgha_1 calculated to the value of 695 baht/ha. Nitrogen storages in biomass and soil of UF were
312.95 and 5,950 kghail, total ecosystem stock was 6,262.95 kgha—1 calculated to 166,505 baht/ha.
In CF, nitrogen amounts in biomass and soil were 124.68 and 332.71 Mgha'l, and total ecosystem
stock was 457.39 Mgha_1 calculated to 489,736 baht/ha. Available/exchangeable phosphorus,
potassium, calcium and magnesium plus available nitrogen (2% of total N) in soil of UF had the
values of 57,345 baht/ha, and 47,933 baht/ha for CF.

The data from field survey and interview of representative person in the village
community including three aspects; (1) ecology of community forests (2) socio-economic and (3)
external factors are used as guideline for improving management of UF, CF and cooperation
strategy with outside organizations including NGOs, government offices and foreigners. The
improvement includes regulations, consciousness of villagers and youth as well as increasing

cooperation with outside organizations.



