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ABSTRACT

An agrivoltaic system (AVS) is a system of innovation that comprises productions of
photovoltaic power and agricultural crops on the same area. However, the decline in crop
yield will be fatally occurred because the pigments of crop absorbs less light energy under
AVS. In addtion, the photosynthetic capacity of crop grown under the partial shading of
AVS is not well reported. In this study, the electron transport rate (ETR) and
non-photochemical fluorescence quenching (NPQ) of soybean and rice under the AVS in
Boseong and Naju was investigated using chlorophyll fluorescence measurement. The ETR
value of soybean and rice under AVS were not significantly differed by location. It
represents that the photophosphorylation rate of the crops is not critically different. It means
that the decreases in total photosynthesis under AVS were mostly affected by the amount of
light absorbed by leaves. Under AVS the photosynthesis of crops will be lower than field
crops grown in open fields. This is because the crops under AVS observed higher NPQ,
which means that the available energy cannot distribute to photophosphorylation reaction.

Key words: Agrivoltaic Systems, Partial shading, Chlorophyll fluorescence, Electron transport
rate, Non-photochemical fluorescence quenching
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Fig. 2. Measured daily shading rate of agrivoltaic system in (A) Naju and
(B) Boseong during cultivating period in 2020.
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t-test results: * p<0.05, ns: not significant (p=0.05).
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Fig. 4. Rapid light response curve of ETR and NPQ
measured in (A) soybean on 17 August in Naju and
(B) rice on 18 August in Boseong under open field
(control) and agrivoltaic systems. Error bars
represent standard deviation and data are the means
of values (n=4).
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