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Development of a Light Extinction Coefficient Change Model according to
the Growth Stage of Cucumber in a Greenhouse
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Abstract. Understanding the light environment in greenhouse cultivation and the light utilization characteristics of
crops is important in the study of photosynthesis and transpiration. Also, as the plant grows, the form of light utilization
changes. Therefore, this study aims to develop a light extinction coefficient model reflecting the plant growth. To
measure the extinction coefficient, five pyranometers were installed vertically according to the height of the plant, and
the light intensity by height was collected every second during the entire growing season. According to each growth
stage in the early, middle, and late stages, the difference between the top and bottom light intensity tended to increase
to 69%, 72%, and 81%. When leaf area index and plant height increased, the extinction coefficient decreased, and it
showed an exponential decay relationship. Three-dimensional model reflecting the two growth indexes, the paraboloid
had the lowest RMSE of 1.340 and the highest regression constant of 0.968. Through this study, it was possible to
predict the more precise light extinction coefficient during the growing period of plants. Furthermore, it is judged that
this can be utilized for predicting and analyzing photosynthesis and transpiration according to the plant height.

Additional key words: growth variable, leaf area index (LAI), plant height, plant light interception
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Fig. 1. Changes in radiation, vapor pressure deficit (A), temperature, and relative humidity (B) during the experiment in the greenhouse.
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Fig. 2. Experimental view (A) and diagram (B) for the measurement of light extinction coefficient.
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Function Regression Equation R? RMSE
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