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Abstract

Understanding the response of a forest ecosystem’s productivity to artificial or natural environmental changes is essential to predict future carbon uptake capacity of a
forest ecosystem. Atmospheric carbon is assimilated into tree biomass through photosynthesis, but direct measurement of photosynthesis is still difficult because of hard
accessibility to tree canopy and its heterogeneity within canopy. On the other hand, sap flux measurement can provide integrated information of canopy photosynthetic
response to environmental changes through the connection of water and carbon exchange via. stomata. In this study, we used Granier’s type thermal dissipation sensors
on a 50-year-old Pinus koraiensis stand to understand the response of sap flux and photosynthesis to artificial thinning. Thinning was conducted at two intensities (20%-
thinned and 40%-thinned based on tree density) on March, 2012. Net photosynthesis is estimated by a 4C-A (Canopy Conductance Constrained Carbon Assimilation)
model and validated with net primary production estimated by diameter increment and allometric equations. Mean sap flux density was similar among treatments, thus
stand transpiration was highest in the control stand and lowest in the 40%-thinned stand. Estimated total stand carbon assimilation was also highest in the control stand
(1360.5 g m2 yrt), and followed by 20%-thinned (1082.2 g m2 yr1) and 40%-thinned stand (832.0 g m2 yr-1), but trees in thinned stands showed higher carbon gain (ca.
37.8 kg tree? yrt) than trees in control stand (ca. 30.7 kg tree’t yrt). Tree diameter increment, which indicates the net primary production of stands, was also higher in
thinned stands (3.48 mm yr?) than control stand (2.68 mm yrt). This study shows that sap flux measurement can be used to monitor the responses of a forest ecosystem’s
water use patterns and productivity to environmental changes.
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