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The Effects of Environmental Factors on the Estimation of
Stomatal Diffusion Resistance

Tosio Cuo*, Akira Tanaka®, Yoshisuke NakaNO¥,

Y oshihito Kopant** and Tomohisa YANO**

Summary

A physical mathematical model of water transportation in the soil-plant-
atmosphere continuum have been developed recently. To predict daily actual
transpiration, much more detailed studies on the behavior of stomata are needed.

To make a behavior model of stomatal resistance, concurrent measurements of
irradiance, leaf water potential, air temperature, leaf temperature, net radiation, CO,
concentration, humidity, wind speed and stomatal resistance were obtained in
cucumbers under wet soil conditions. The same measurements were made in
soybeans under dry and wet conditions. The results indicated that light is likely to
have an important role on stomatal behavior under any soil water status. The
relationship between stomatal resistance and light fits a hyperbolic curve as shown
in Fig. 2. But the duirnal change in leaf water potential did not measurably affect
stomatal resistance.
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Tablel. Correlation coefficients between the factors in cucumbers under wet
soil conditions

H Ta 7 Rn C TI o 7

H  Humidity 1.00 0.06 0.26 0.29-0.13 0.25-0.04 0.15

Ta  Air temperature

I Radiation
Rn  Net radiation

C  CO, concentration
Tl Leaf temperature

Ye¢ Leaf water potencial
7s  Resistance

1.00 0.92

0.90-0.39 0.97 0.10-0.76
0.97-0.26 0.98 0.31-0.82
1.00-0.34 0.95 0.26-0.84
1.00-0.31 0.33 0.28

1.00 0.20-0.77

1.00-0.40

1.00

1.00
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Fig. 2. Change of resistance with irradiance.
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Table2. Correlation coefficients beween the factors in soybeans

under dry soil conditions

H

Ta 1 Rn T 40 75

H  Humidity
Ta Air temperature
I Radiation
Rn  Net radiation
T! Leaf temperature
Yt Leaf water potencial
¥s Resistance

1.00 0.99 0.65 0.38 0.92 0.23-0.24

1.00 0.59 0.33 0.91 0.29-0.22
1.00 0.92 0.49-0.52-0.71

1.00 0.20-0.73-0.78

1.00 0.36-0.04

1.00 0.42

1.00
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