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A simulation for lettuce growth and development in greenhouse based on
product of thermal effectiveness and photosynthetically active radiation

LIU Zhi-gang, XU Qin-chao
(College of Engineering, Huazhong Agriculture University , Wuhan 430070, China)

Abstract: To find out the effect of cultivation methods on vegetable growth and development, the lettuce leaf area,
dry matter production and fresh production were studied in four substrates under drip and mico-sprinkler irrigation. Based
on the experimental data of the lettuce and the product of thermal effectiveness and PAR to establish the simulation models
of leaf area, dry matter production and fresh production. The result indicated that lettuce characters in different substrates
were no significantly different ( P>0.05) under the same irrigation method. These data of repeat test were employed to veri-
fy the establishing models. The maximum root mean square error between simulated and observed values of lettuce leaf are-
a, dry matter production and fresh production under drip and mico-sprinkler irrigation were 71.6 ¢cm®, 0.32 g and 10. 67
g, respectively.
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Table 1 Physical properties of substrates
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Table 2 The base,optimum and maximum temperatures of lettuce
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Fig.1 Relationship between leaf area per plant and accumulated product of thermal effectiveness and PAR of lettuce
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Fig.2 Relationship between dry weight per plant and accumulated product of thermal effectiveness and PAR of lettuce
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Fig.3 Relationship between dry weight and fresh weight per

plant of lettuce
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Table 3 P values of analysis of variance
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Table 4 Model parameters of leaf area and dry weight
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TR 9.738 0.022 0.020 0.022
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Fig.4 Relationship between simulated and measured leaf area,dry weight and fresh weight of lettuce
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