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A HYDRAULIC MODEL ON THE TEMPORAL CHANGES OF TRANSPIRATION,
CO2 ABSORPTOION AND PHOTOSYNTHESIS IN STOMATA
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A phenomenological model (Hino 2003,2004) on the stomatal mechanisms has been applied to calclate
the daytime changes of transpiration, sensible and latent heats, CO, absorption and phtosynthetic products.

The model is constituted of the several plant-physiological processes such as water storage changes in plant
cell, water uptake from soil through root and trunk, osmatic pressure change due to photosynthesis, CO,
absorption through stomata and CO, concentration change in plant cell.

Finally, the recently found phenomenon of ' noon's nap of leaves ' is explained from the present model.
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Fig.1(c) : Upper limit of Evapotranspiration

Fig. 1: Relation between R (radiation), U(wind velocity), Tl1(leaf
temperature) and EEl(transpilation) by standard theory
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Fig.1(d) : Limited Evapotranspiration
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Fig.2(a) : Change of ce(evaporation coefficient)
against Radiation & Uwind

Rad

Fig.2(b) : Optimal photosynthetic production
for Radiation & Uwind

Fig. 2: Ralation of R,U and ce and
Ph under limited transpiration
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Fig. 3 : Hydraulics concept of plant system
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Fig.4: Temporal changes of (a) solar radiation, (b) air temperature, (c) water storage in cell,
(d) stomatal opening, (&) concentration of photosynthetic product P, (f) total smount of P.
The value of parameter ao changes from 0.25 to 1,85 every 0.25 spacing. Water supply aqf=10.
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Fig.4: (continued) (g) sensible heat, (h) latent heat, (i) leaf temperature, (j) difference Tleaf and Tair,
(h) CO2 concentration in cell, (1) computational accuracy of the energy balance equation (high
precision for each term in the equation, R,H,IE etc.)
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Fig.5: Afternoon nap of leaves in case of water supply shortage, 20=0.25, agf from 1 to 6. (a) radiation,
(b) water storage in cell, (c) latent heat, (d) stomatal opening, (e) P, (f) concentation of P.
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