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ABSTRACT

A study on canopy carbon balance, undertaken at the Sakaerat dry evergreen forest,
Nakhon Ratchasima province, and the Macklong mixed deciduous forest, Kanchanaburi
province, aimed to determine gross canopy photosynthesis and compare the canopy carbon
balance of the two contrasting forests. Diurnal courses of the leaf photosynthesis were
simulated by modeling photosynthesis with related physiological parameters and climatic data
inputs. The gross canopy photosynthesis and respiration of the two forests were then simulated
through the relationship between diurnal courses of leaf photosynthesis and leaf area index.
The canopy carbon balance of the two forests was also analyzed and compared.

Diurnal courses of simulated leaf photosynthesis varied daily and seasonally with
changes in environmental factors. Leaf photosynthesis of all species studied was generally
high in the wet season and decreased considerably in the dry season due to seasonal water
limitations. The simulated values of leaf photosynthesis of all species in various seasons
appeared to be more than 75% correlated with the observed ones. The monthly gross
photosynthesis production of the two forests, simulated from a direct and diffuse light model,
reflected seasonal changes in leaf physiological characteristics and climatic factors. The
Sakaerat dry evergreen forest not only sequestered considerably greater CO,, indicated by
gross primary production (GPP), but also released larger amounts of CO, to the atmosphere
through autotrophic respiration compared to the Maeklong mixed deciduous forest.
Nevertheless, the findings suggest that the former had higher net primary production (NPP),
indicating its greater potential for canopy CO, uptake.

Keywords: canopy photosynthesis, gross primary production, net primary production, dry
evergreen forest, mixed deciduous forest
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Table 1. Physiological parameters of the canopy photosynthesis model for the Sakaerat
dry evergreen forest (DEF) and the Maeklong mixed deciduous forest (MDF)

Parameters DEF MDF

Leaf area index (F') 2.50-3.29 1.46-2.38
Foliar absorption coefficient (k) 0.48 -0.76 0.38-0.65
Light-saturated gross photosynthesis (P,,,,, pmol m” s'l)

Layer 1 5.18 - 14.66 12.01-17.29

Layer 2 2.93-8.75 12.15 - 14.68

Layer 3 - 12.47 - 15.03
Quantum yield (¢)

Layer 1 0.03 - 0.06 0.03 - 0.05

Layer 2 0.04 - 0.06 0.05-0.07

Layer 3 - 0.05-0.06
Convexity (O)

Layer 1 0.57-0.85 0.58 - 0.81

Layer 2 0.37 - 0.69 0.60 - 0.74

Layer 3 - 0.59-0.85
Dark respiration (R, umol m” s'l)

Layer 1 0.36 - 1.13 0.66 - 0.80

Layer 2 0.30 - 0.67 1.12 - 1.63

Layer 3 - 1.09-1.30

Note: ! Each parameter, minimum and maximum values of the respective monthly data are presented.
2 The DEF and MDF canopies were divided into 2 and 3 layers respectively, according to their

vertical light penetrations.
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Figure 1. Diurnal courses of photosynthetic photon flux density (PPFD), vapor pressure
difference (VPD), air and leaf temperature (T, T, ), observed leaf net
photosynthesis (observed P ) and simulated leaf net photosynthesis (simulated
P ) of Shorea siamensis and Hopea ferrea.
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Pnac:  light-saturated gross photosynthesis (umol m~ s™")

LAL: leaf area index (m?> m?%)

P,: canopy gross photosynthesis (g m* d™")

R;: canopy leaf respiration (g m* d™")

Figure 2. Leaf photosynthesis (a), leaf area index (b), canopy gross photosynthesis (c),
and canopy leaf respiration (d) of the Sakaerat dry evergreen forest (DEF)
and the Maeklong mixed deciduous forest (MDF). Each column represents
monthly mean during April 2003 — March 2004 for leaf photosynthesis and
during April 2003 — March 2006 for the others.
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Table 2. Gross primary production (GPP), autotrophic respiration (R, ) and net primary
production (NPP) of the Sakaerat dry evergreen forest (DEF) and the Maeklong

mixed deciduous forest (MDF)

DEF

MDF

CO, exchange parameters
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Gross primary production 109.49 29.86 90.57 24.70
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Net primary production' 44.88 12.24 26.84 7.32
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