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Simulation of Diurnal Variation of Weather Factorsand Photosynthesis of In-
dividual Tomato Leaves in Greenhouse
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Abgtract : The diurna variation models of photosynthetically active radiation (PAR) , air temperature,
CO; concentration and lesf photosynthessof tomato in greenhouse was developed under three conditions, fine
day and no ventilation , fine day and ventilation, cloudy day and no ventilation in winter and gpring. The smu-
lated values were compared with the observed values, and the results showed: On fine day and no ventila
tion, PAR, ar temperature and CO, concentration were well Smulated , photosynthetic rate was well s mulat-
edinthe morning.  Onfine day and ventilation, air temperature and CO, concentration were well smulat-
ed, but the dmulation of PAR did not fit well with the observed values because of the effect of the diurna
variation of radiation transmisson coefficient of air or transmittance of film, however , photosynthetic rate was
well smulated. On cloudy day and no ventilation, the smulation of air temperature and CO, concentration
were dightly higher than the observed values. There were some differences between the smulated and ob-
served values of PAR, but the tendency of the amulation vaues of photosynthetic rate and PAR were the
same. The effect of PAR on photosynthetic rate on cloudy day was verified. The research results will be help-
ful for developing the model of tomato growth and guiding production in greenhouse.
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Table1l Tes on simulation effect of weather factorsand photosynthetic rate on fine day and no ventilation
Faector F F
Multiple correlation coefficient ( R?) F vadue Sandard error(s)  °* Intercept Sope
T 0. 9643 205.70 " ° 1.69 5.35 3.009 0.8736
CO, 0.9763 315.02 " " 33.70 20. 754 0. 9382
PAR 0. 8606 44.26 " " 102.7 166. 76 0. 7429
Pho. rate 0. 8844 55.64 " " 2.00 5.93 0. 5949
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F
Factor Multiple correlation coefficient ( R?) F vdue Standard error (s) Fo.o Intercept Sope
T 0. 9636 500.81 " " 1.85 4.90 - 0.5201 0.976
CO; 0. 9598 449.86 " " 58. 10 27.791 1. 007
PAR 0.9114 188.85 " " 101. 03 155.51 0. 8277
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