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The Environment Sensing and Smart Irrigation Application of Nature
Ventilation Greenhouse in Sub-tropical Taiwan

Chen Ling-Hsi
Taichung District Agricultural Research and Extension Station (TCDARES), COA, EY, Taiwan

Abstract

Plant growth requires photosynthesis to produce carbohydrates, and photosynthesis requires COy, light and water.
Insufficient light results in low photosynthesis, and insufficient water plants will wither. Excessive irrigation has
disadvantages such as poor air permeability of the roots, waste of water, waste of pumping power, and damp
environment which can easily breed diseases. Naturally ventilated greenhouses are commonly used in Taiwan. In
summer, the temperature in the greenhouse is often higher than 35°C and often accompanied by low relative humidity
(below 50%). High medium temperature will occur in the field of soil-free medium cultivation, which will increase
heat and water stress. Due to high solar radiation and vapor pressure deficit, partial or all of the stomata are closed,
which greatly affects the amount of evapotranspiration. Crop growth environment conditions determine the amount of
evapotranspiration. In this study, the temperature, humidity, solar radiation, wind speed, etc. of the crop growth
environment are taken as independent variables. The lysimeter is used to measure crop evapotranspiration as a
dependent variable. The data is statistically analyzed to obtain a proport36ional relationship of the weight change of a
single tomato plant and solar radiation intensity. Further conceive how to apply the proportional relationship between
plant evapotranspiration and light intensity in the irrigation control system to achieve the goal of smart irrigation in a
timely and appropriate amount. Choose the integral accumulation method, design the concept of light integral value
(LIV) to introduce irrigation management, obtain a simple and robust evapotranspiration estimation model, simplify
the evapotranspiration estimation, and apply it to the smart irrigation of greenhouses. Comparing the irrigation water
amount on sunny days and cloudy days, the application of LIV to drive irrigation can effectively reduce the irrigation
water amount and nutrient solution consumption by 58%. The water use efficiency (WUE) of the season crop
irrigation on driven by the LIV is about 19.2 kg-m?, and about 15.3 kg -m on driven by timer, showing LIV method
has excellent water efficiency, and to achieve timely, appropriate, labor-saving, water-saving and energy-saving.

Key words: sub-tropical, nature ventilation, greenhouse, environment sensing, WUE, smart irrigation



