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Abstract - Organic carbon distribution and carbon budget of a Quercus variabilis forest in the
Youngha valley of Mt. Worak National Park were investigated. Carbon in above and below gro-
und standing biomass, litter layer, and soil organic carbon were measured from 2005 through
2006. For the estimation of carbon budget, soil respiration was measured. The amount of carbon
allocated to above- and below-ground biomass was 56.22 and 13.90 ton C ha~!. Amount of organic
carbon in annual litterfall was 2.33 ton C ha~!yr~!. Amount of soil organic carbon within 50 em
soil depth was 119.14 ton C ha~! 50 cm-depth~!, Total amount of organic carbon in this Q. variabi-
lis forest was 193.96 ton C ha~L. Of these, 61.43% of organic carbon was allocated in the soil. Net
increase of organic carbon in above- and below-ground biomass in this Q. variabilis forest was
estimated to 7.68 ton C ha~!yr-!. The amount of carbon evolved through soil respiration was 6.21
ton C ha~!yr~1. Net amount of 1.47 ton C ha~'yr~! was absorbed from the atmosphere by this Q.

variabilis forest.

Key words : carbon budget, carbon distribution, organic carbon, Quercus variabilis, soil organic

carbon, soil respiration
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Table 1. Standing carbon (ton C ha™!) in 2005 and 2006, and net
increase of carbon (ton C ha™! yr~") of the Q. variabilis
forest in the study area

Standing carbon

Layer Organs ’g— . Net
2005 2006  Increase
Leaf +Rep. Organ 178 1.85 185

Branch 1230 13.52 1.22

Tree layer Stem 36.81 4022 3.41

Root 1272 13.90 1.18

Sub-total 63.61  69.49 7.66

Shrub layer 0.61 0.63 0.02

Total 6422 70.11 7.68
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Fig. 1. Seasonal organic carbon of litterfall in the Q. variabilis for-
est in the study area.

Table 2. Seasonal changes of organic carbon (ton C ha™') in litter
layer of the Q. variabilis forest in the study area (mean &

SD)

Date L-layer F-layer Total
Jun. 2005 2.4+0.81 1.640.39 4.0+0.60
Sep. 2005 1.7+0.49 1.84+0.48 3.5+045
Dec. 2005 3.7+1.35 1.74£0.63 5.4x1.01
Mar. 2006 2.9+1.02 294082 5.940.85

Mean 2.7+0.89 2.0x0.56 47+1.01
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Fig. 2. Variation of organic carbon along the soil depth in the Q.
variabilis forest in the study area. Bars indicate standard
deviation.
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Fig. 3. Seasonal soil temperature (A) and water content (B) in the
Q. variabilis forest in the study area. Bars indicate standard
deviation.
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Fig. 4. Seasonal soil CO, evolution in the Q. variabilis forest in
the study area.
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