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Tab.1 The morphologic standard of cucumber

at different development stages
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Tab.2 The AAT, EAT and TEP of

different development stages of cucumber
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Tab.3 The model parameters of cucumber morphological index
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Fig.2 The cucumber plant length and leaf area simulated by three methods
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Fig.3 Comparison between simulated
and observed days from seeding to

different development stages of cucumber
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Fig.4 Comparison between observed and simulated leaf area and plant length by three methods
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Tab.4 The comparison of simulated methods based on AAT, EAT and TEP
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Application and Comparison of Three Temperature and Light Indexes in
Simulating Growth and Development of Cucumber in Greenhouse

LI Yemeng, LI Ran, YANG Zaiqiang

( Collage of Applied Meteorology, Nanjing University of Information Science&Technology, Nanjing 210044 , China)

Abstract : From September to December in 2011, the experiments on Jinyou No. 1”cucumber in different seedtime were conducted in
the greenhouse in Nanjing University of Information Science and Technology. Models of cucumber growth and development in green-
house based on active accumulated temperature ( AAT) , effective accumulated temperature ( EAT) and thermal effectiveness and pho-
tosynthesis active radiation (TEP) were developed through mensurating meteorological elements and crop data, and the models were
further verified by independent test data. The results show that the root mean squared error (RMSE) based on TEP from seeding stage
to sprouting, blooming, bearing fruits, fruits expanding and autumn stage were 0 d, 3 d, 4 d, 5 d and 4 d, respectively, which were
lower than those simulated by the model based on AAT (1 d, 6 d, 8 d, 11 d and 11 d, respectively) and the model based on EAT
(RMSE is0d, 4 d, 3d, 8dand 10 d, respectively). The root mean squared error (RMSE) between the simulated and measured
values of leaf area and plant length based on TEP were 43.0 ¢cm” and 4.3 ¢m, and the determined coefficient (R*) were 0.98 and 0.
98. The RMSE between the simulated and measured values of leaf area and plant length based on AAT and EAT were 61.3 em” and
54.6 ¢cm®, 9.8 cm and 7.5 ¢cm. The comparative results show that the simulation precision of growing stage, plant height, leaf area of
greenhouse cucumber based on TEP was obviously higher than that based on AAT and EAT. This study gives the prediction of green-
house cucumber growth index and the growth period, and also supplies a reference to optimizing environment control.

Key words: cucumber; growth and development simulation; AAT;EAT; TEP





