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ABSTRACT

The growth experiment under shading condition has been performed to understand the
eco-physiological responses of crops to light in terms of photosynthesis. There are two types
of shading: overall shading and partial shading. In this study, the chlorophyll fluorescence of
soybean was observed under the overall shading of the box made by polyresin and the
partial shading at agrivoltaic system. The overall shading condition during vegetative growth
induced lower SPAD and Electron transport rate (ETR). These lower values recovered after
removal of shading box. However, the Non-photochemical fluorescence quenching (NPQ)
became lower under overall shading and higher under partial shading. Such increase in NPQ
limited crop photosynthesis even though the ETR was almost same to the control without
shading treatment. Under the condition of partial shading, the values of SPAD and ETR for
soybean did not change. However, the NPQ was higher than control condition. This suggests
that the crop photosynthesis under both types of shading would be decreased by different
eco-physiological processes which are the lower ETR in overall shading and the higher NPQ
in partial shading despite the reduced light under shading conditions.

Key words: Overall shading, Partial shading, Chlorophyll fluorescence, Agrivoltaic system,
Soybean
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Fig. 1. Comparison of the soybean SPAD under/after overall shading and under partial
shading. Bars are the means of sample (n=6, 6, 12). Error bars represent standard deviation.
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Fig. 2. Rapid light response curve of ETR measured
in (a) growth during 33 days under overall shading,
(b) growth during 17 days after the removal of
overall shading, and (c) growth during 33 days under
partial shading. Error bars represent deviation and
data are the means of value (n=3, 3, 6).
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Fig. 3. NPQ induction curve measured in (a) growth
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(c) growth during 33 days under partial shading. Error
bars represent deviation and data are the means of
value (n=3, 3, 6).
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