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ABSTRACT

Rapid land-use change for the agricultural purposes affects both biodiversity
and carbon sequestration. This study in Doi Mae Salong, Chiang Rai Province
determined plant diversity and estimated amounts of carbon that could be sequestered
in aboveground and belowground components of natural forests, agroforestry systems
and plantation areas. Aboveground biomass was estimated using allometric equations
and aboveground carbon stock was calculated by multiplying biomass by a 0.5
conversion factor. Litter biomass was collected and analyzed for organic matter, to
calculate litter carbon. Belowground carbon was calculated using organic carbon and
bulk density to quantify soil carbon at different soil depths. The highest Shannon-
Weiner Index of woody vegetation was 3.32 in secondary forest mixed with coffee
with high evenness, 0.94, while low values of, less than 1.0, were found in
monoculture plots (lychee orchard, tea and rubber plantations). The calculation
revealed that average aboveground carbon sequestration was highest in primary
forest, 69.7 t C/ha and lowest in the tea plantation, 1.9 t C/ha. Litter carbon was
highest in the pine mixed with coffee plot, 6.8 t C/ha and lowest in the rubber
plantation, 0.7 t C/ha. For belowground carbon, the highest and lowest mean carbon

storage in soil, down to 60 cm depth, were 183.3 t C/ha and 124.5 t C/ha in the pine
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mixed with coffee and the rubber plantation plots, respectively. The highest amount of
total carbon sequestration was 252.4 t C/ha in pine mixed with coffee, followed by
primary forest, secondary forest mixed with coffee, secondary forest, lychee orchard,
tea plantation and the lowest value was 127.2 t C/ha in the rubber plantation. For this
study, agroforestry system; secondary forest mixed with coffee plot, showed the high
values in both of biodiversity and carbon sequestration could be an alternative ways to
design for land management. Conversely, plantation area showed the low values in
biodiversity and carbon. Conversion of forest to agricultural land results in loss of
biodiversity and reduces future carbon storage capacity of the landscape. The data
from this study are important information for land management and useful for future

studies or used as a baseline data for REDD++ project.



