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ABSTRACT

This study aimed to evaluate the carbon stock of mixed fruit tree-based agroforestry system
and deciduous forest under normal condition and natural succession at 9 years of landslide. The
carbon stock was calculated from the total amount of carbon in ecosystems, including above-
ground biomass (stem, branch, leaf, and bamboo), below-ground biomass (tree root), and soil
organic carbon. Valuation of carbon stock was based on the carbon credit mechanism regarding
the Verified Carbon Standard (VCS), which is the most popular international standards for the
voluntary carbon market. The result indicated that the mixed deciduous forest with bamboo the
highest carbon sequestration amount at 107.19 tCO,e/rai, followed by mixed deciduous forest and
mixed fruit tree-based agroforestry system, 95.63 and 74.23 tCO,e/rai, respectively. Under natural
succession process caused by landslide, the highest carbon sequestration was occurred in agrofores
try system, followed by mixed deciduous forest and mixed deciduous forest with bamboo with
61.54, 30.37 and 29.03 tCO,e/rai, respectively. Maepoon sub-district provided the carbon stock
value of 724,301,483.40 baht for within the area of 73,815.20 rai. The data can be used as guide
line for forest ecosystem restoration in the upstream areas for increasing the amount of carbon

dioxide absorption to mitigate the problem by greenhouse gas emissions and global warming.

Keywords: Carbon stock’s Valuation, Mixed fruit tree-based agroforestry, Deciduous forest,
Natural Succession, Landslide
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Figure 1 The location of study area in Maepoon sub-district, Uttaradit province, Thailand.
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Table 1 Characteristic of tree and bamboo for each ecosystem type.

DBH (cm)

Tree height (m)

density of bamb
Tree density ensity of bamboo

Ecosystem stands
type
P Mean Max Min Mean Max Min (tre.e/ (tree/ (cul.m / (culm/ha)
rai) ha) rai)
MNSL  16.27(6.66)a  80.00 4.50 10.87(2.5)a 24.00 2.00 112.40 702.50 119.47  746.67

MSSL 7.45(0.96)b  19.00 4.50

6.91(1.13) be

13.00 3.00 33.06 206.63 16.00 100.00

BNSL 13.86(5.73) ab 108.00 4.50

9.92(2.76) ab

23.00 1.50 9227 576.69 256.53 1,603.33
18.00 3.00  83.20 520.00 24.00 150.00

BSSL 7.62(0.90)b  39.00 450  6.46(0.76)
FNSL  13.91(3.52)ab 101.10 450  7.53(0.77) bc
FSSL  11.91(1.64)ab 105.00 4.50  7.46(0.25) bc

40.00 2.00 6133 383.31 - -
22.00 1.80  73.60 460.00  60.00 375.0

Notes: Parentheses indicate standard deviation; The different letters within the same column indicate
statistically significant differences (p<0.05) MNSL, Mixed deciduous forest; MSSL, Mixed
deciduous forest under landslide; BNSL, Mixed deciduous forest with bamboo; BSSL, Mixed
deciduous forest with bamboo under landslide; FNSL, Mixed fruit tree-based agroforestry; FSSL,

Mixed fruit tree-based agroforestry under landslide
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Figure 2 Carbon stocks and carbon proportion in the ecosystems.

Notes: MNSL, Mixed deciduous forest; MSSL, Mixed deciduous forest under landslide; BNSL, Mixed
deciduous forest with bamboo; BSSL, Mixed deciduous forest with bamboo under landslide;

FNSL, Mixed fruit tree-based agroforestry;

landslide

FSSL, Mixed fruit tree-based agroforestry under
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