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ABSTRACT

The research on carbon sinks and nutrient accumulations in ecosystems of a
series of pine (Pinus kesiya) plantations and fragmented forests in Boakaew highland
watershed, Chiang Mai province, had been carried out during 2010-2012. Sixty three
sampling plots, 40 x 40 m? in size, were used for growth and biological production
studies. Twenty-one age class plantations including 14-, 15-, 16-, 17-, 18-, 19-, 20-,
21-, 22-, 23-, 24-, 25-, 26-, 27-, 28-, 29-, 30-, 31-, 32-, 33- and 34-year-old stands
were selected. Three plots (replications) were used for each age-class stand. In each
plot, stem girth at breast high (gbh) and tree height of pine and other succession trees
were measured for calculating tree growths and biomass. Four sample pine trees in
four age-class stands of 20, 26, 30 and33years old were cut and measured for
biomass by a stratified-clip technique, and later made allometric equations. Biomass
amounts in adjacent fragmented forests and succession broadleaved trees in pine
plantations were assessed using allometric equations of Tsutsumi et al. (1983). Carbon
and nutrient storages in soils and forest floor were investigated in five pine stands of
17, 21, 25, 29 and 33 years old. Soil study was taken in five fragmented forests. Soil
physical and chemical properties were analyzed in laboratory.

Tree biomass varied greatly among plantations, 70.5-248.2 Mg.ha™*. They
were separated to be 23.6-212.7 Mg.ha* for pine, and 8.1-94.1 Mg.ha™ for succession
trees. The biomass of fragmented forests varied between 117.3-253.3 Mg.ha™ (201.1
Mg.ha™ in average). The succession species played the important roles on plantation
biomass. The majority of biomass was allocated in stem component, followed by root,
branch and leaf. Most succession trees were in the families of Fagaceae, Theaceae,
Myrtaceae, Leguminosae, Euphorbiaceae, Rubiaceae and Lauraceae.

Carbon storages in a series of pine plantations varied between 46-140 Mg.ha;
12-106 Mg.ha™ for pine and 6-69 Mg.ha™ for succession trees. The storages of
nitrogen, phosphorus, potassium, calcium and magnesium were in ranges of 370-965,
44-127, 263-680, 480-1,329 and 75-279 kg.ha™, respectively. The carbon and nutrient
storages in pine trees did not increase continuously with stand ages. Many factors had
influenced on the carbon storages in pine plantations. The succession species
contributed greatly variable amounts to the plantation carbon stocks, 4.2-71.7%.



Biomass carbon storages of fragmented forests varied between 58-125 Mg.ha™
(99.33 Mg.ha’in average) divided into stem, branch, leaf and root components of
64.86, 19.70, 1.60and 12.60 Mg.ha™, respectively. Average amounts of nitrogen,
phosphorus, potassium and magnesium in forest biomass were in the order of 1,101;
154; 753; 1,602 and 359 kg.ha™. The majorities of carbon and nutrient stocks were
allocated in pine trees, and some lower amounts were stored in broad-leaved species
such as Castanopsis acuminatissima, Schima wallichii, C. diversifolia, Quercus
brandisiana, etc.

Amounts of organic matter and carbon in soil profiles (0-160 cm depth) under
pine stands varied between 138.6-306.3 and 80.4-204.8 Mg.ha™, respectively,
whereas those in fragmented forest soils were 164-477 and 95-276 Mg.ha™. Dry
matters and carbon amounts in organic layers on forest floor of pine stands varied in
ranges of 4,122-8,379 and 1,668-3,151 kg.ha™, whereas those in fragmented forests
were 5,855-7,644 and 2,145-2,726 Mg.ha™. The higher proportions of carbon storages
were occurred in soils.

In five age-class pine plantations of 17, 21, 25, 29 and 33 years old, the carbon
stocks in pine plantation ecosystems including in biomass, forest floor and soil
compartments were different. The large amounts were stored in soils (40.7-77.5%),
followed by plants (21.3-57.9%) and forest floor (0.7-1.3%). In five fragmented
forests, stored carbon in soils varied between 41.2-72.5%, followed by plants (26.8-
57.7%) and forest floor (0.7-1.2%). The carbon stocks in abundant fragmented forests
were higher than pine plantations.

The carbon and nutrient stocks in ecosystems of pine plantations did not
increase continuously with stand ages. Many factors had influenced on the stocks
including differences of tree densities, growth rates, natural succession, site
conditions and altitude. The succession tree species had the significant contribution to
soil organic carbon. The appropriate management of pine plantations is important
particularly fire protection, accelerating natural succession and replanting some local
tree species in the plantations.
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