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ABSTRACT

Vegetation canopy plays an important role in CO-/H.0 exchange between the biosphere and

the atmosphere by controlling leaf stomata. In this study, rice (Oryza sativa L.), a staple crop in
Asia was investigated to formulate its single leaf model of photosynthesis and stomatal
conductance. Photosynthesis and stomatal conductance were measured with a portable infrared
gas analyzer system. Other plant and meteorological variables were also measured. To evaluate
empirical constants in this biochemical leaf model, nonlinear least squares technique was used.

The maximum catalytic activity of enzyme and the maximum rate of electron transport were

-2_-)

100 p mol m and 140 p mol m”’s (@ 35%), respectively. The empirical constants, m and b,
associated with stomatal conductance model were 9.7 and 0.06 mol m™’s™', respectively. On a leaf
scale, agreements between the modeled and the measured values of photosynthesis and stomatal
conductance were on average within 20%, and the simulation of diurnal variation was also

satisfactory On a canopy scale, the Simple Biosphere model(SiB2) was tested using the derived

parameters. The modeled energy fluxes were compared against the micrometeorologically
measured fluxes over a rice canopy. Agreements between the modeled and the measured values
of net radiation, sensible heat and latent heat fluxes, and CO: flux (i.e., net canopy

photosynthesis) were on average within 25%.
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Fig. 1. Photosynthesis(A) and photosynthetically

active radiation(PAR) at 25T, 30T and 3
5C measured from 8 to 15 August 1997

(D is vapor pressure deficit and C. is
ambient CO: concentration)
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Fig. 2. Photosynthesis(A) and CO: concentration(Ci)
at 257C, 30TC and 35C measured from 7 to
12 August 1997.
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Fig. 3. Diurnal patterns of photosynthetically active
radiation (PAR),
conductance(gsv)
(23 August 1997).

photosynthesis(A), stomatal

and leaf temperature(T))
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Table 1. Values of Jumax, Vemax and the ratios of Jmax to

Vemas at 257C, 30°C and 357C.
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Fig. 4. Relationship between stomatal
conductance(gsv) and the empirical function of
leaf

humidity (hs), atmospheric pressure(P) and leaf

photosynthesis(A), surface relative

surface CO: partial pressure(Cs).
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Fig. 5. Comparison of modeled diurnal variations

those of measured photosynthesis(A)

stomatal conductance(gsw~)
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Table 2. Definition of components of the canopy-scale photosynthesis -conductance equations
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Fig. 6. Comparison of modeled and measured net

radiation, sensible heat flux, latent heat flux

and CO: flux (8 August 1996).
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