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Transpiration Modelling and Verification
in Greenhouse Tomato

Lee, Byun—Woo
Dept. of Agronomy, Seoul Nat’l University, Suwon 441—744

Abstract

An accurate transpiration model for greenhouse tomato crop, which is liable
to transpiration depression and yield loss because of low solar radiation and
high humidity, could be an efficient tool for the optimum control of greenhouse
climate and for the optimization of irrigation scheduling. The purpose of this
study was to develop transpiration model of greenhouse tomato and to carry
out the experimental verification.

The formulas to calculate the canopy transpiration and temperature
simultaneously were derived from the energy balance of canopv. Transpiration
and microclimate variables such as net radiation, solar radiation, humidity, cano-
py-and air temperature, etc. were simultaneously measured to estimate parame-
ters of model equations and to verify the suggested model. Leaf boundary layer
resistance was calculated as a function of Nusselt number and stomatal diffu-
sive resistance was parameterized by solar radiation and leaf—air vapor pres-
sure deficit. The equation for stomatal diffusive resistance could explain more
than 80% of its variation and the calculated stomatal diffusive resistance
showed good agreements with the measured values in situations independent of
which the constants of the equation were estimated. The canopy net radiation
calculated by Stanghellini’s model'®'® with slight modification agreed well with
the measured values. The present transpiration model, into which afore—men-
tioned component equations were assembled, was found to predict the canopy
temperature, instantaneous and daily transpiration with considerable accuracy in
greenhouse climates.
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Key words : tomato, transpiration, stomatal diffusive resistance, net radiation,
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Table 1. Parameter estimates and statistics of stomatal resistance model(Egn. 19).

Climatic variable Parameter Estimate Standard error t—value
Tem 79.4 5.2 15.3%
Solar radiation(W/m?) a, 2.34x107? 1.48 %1073 15.8™
a» 76.6 6.9 11.1%
Leaf vapor pressure b 7.90%x10°* 5.30x1073 14.9%
deficit(hPa) b, 2.8 2.70x107! 104~

R —square=0.8020,

Standard error of estimated stomatal resistance=182s/m
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fluxes measured and estimated on 10
—minute intervals on three days.
Data are independent of those used
in the parameter estimation of stoma-
tal resistance model, and the mea-
sured net radiation and canopy tem-
perature were used for model calcula-
tion.
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