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Effects of main environmental parameters on
the growth of tomato in solar greenhouse

ZHANG Chuanshuai', XU Lanjun'*, LI Xiaolong', CHEN Hua',
GE Wenzhang?, LIU Xingtao', YU Xiaoning?, SUN Mengyao'
(1. Beijing Agricultural Machinery Experiment Appraisal Popularize Station, Beijing 100079, China;
2. College of Information and Electrical Engineering, China Agricultural University, Beijing 100193, China)

Abstract In view of the lack of theoretical support for environmental regulation and control of solar greenhouse, the
difficulty of monitoring and utilizing environmental information and quantifying crop growth, tomatoes planted in solar
greenhouse in spring and summer of Beijing were used as experimental materials to study the effects of greenhouse
environmental parameters on the growth of tomatoes. Devices of IOT in agricultural were used to monitor main
environmental parameters ( greenhouse air temperature, relative humidity of air, CO, concentration, intensity of
illumination, soil temperature and soil moisture) and tomato growth indexes (stem diameter micro-variation, fruit
diameter micro-variation and leaf surface temperature) in solar greenhouse. The models were built on the platform of
Matlab 2014a. The results showed that. 1) A regression model of the effects of environmental parameters on stem
diameter micro-variation, fruit diameter micro-variation and leaf surface temperature in fruit stage and a regression
model of the effects of environmental parameters on stem diameter in seeding stage were established. The influence of
different environmental parameters on the slight change of stem diameter, fruit diameter and leaf temperature of tomato

were reflected through the model; 2) A prediction model of tomato fruit diameter was established. The correlation
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coefficients of training set and testing set were respectively 0. 92 and 0. 88, which met the prediction requirements;

3) The reasonable control range suitable for growth of tomatoes of the main environmental parameters in the seedling

and fruit stages obtained from the experiment analysis were proposed. A reference was provided for the environmental

regulation of tomato production in solar greenhouse in spring and summer. Solutions were also provided for the intelligent

association between environmental data monitoring and environmental regulatory agencies though the study.

Keywords solar greenhouse; tomato; stem diameter micro-variation; fruit diameter micro-variation; environmental

factors
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Table 1 Regression coefficients of model for the effects of environmental factors on stem diameter micro-variation,
fruit diameter micro-variation and leaf surface temperature during fruit-bearing period of Tomato
FMKHSH 23R 23 SR R CO, He 6 BB B + R + 1K 4
Growth indicators Air Relative CO, Intensity of Soil Soil
of tomatoes temperature  humidity of air concentration  illumination temperature moisture
EHAMEL 0.305 8 0.862 6 0.182 4 0.409 5 0.562 8 0.380 6
Stem diameter micro-variation
RTTRE S 0.919 6 —0.041 5 0.008 0 0.077 3 0.0137  —0.039 2
Leaf surface temperature
R HRMEN 1.171 3 0.867 7 0.277 2 —0.155 6 0.2734  —0.0680

Fruit diameter micro-variation
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Fig. 1 Sample distribution map of training set (a) and testing set (b) of tomato fruit diameter prediction model
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Table 2 Reasonable control range of environmental parameters in

greenhouse during seedling stage and fruiting stage of Tomato
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of air temperature moisture
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Seeding stage
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Fruit stage
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