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ABSTRACT

The agrivoltaic can produce electricity and grow crops on fields at the same time. It is necessary
to analyze the cultivation environment and evaluate the crop productivity under agrivoltaic
because the shading point changes according to structure of agrivoltaic and sun’s position.
Two types of “fixing” and “tracing” agrivoltaic were installed, and a rice cultivation experiment
was conducted in the fields under each agrivoltaic and without shading (control). “Hyunpoombyeo”
was transplanted on June 7, 2019, and grown with fertilization of 9.0-4.5-5.7 kg/10a (N-P-K).
Fifteen weather stations were installed under each agrivoltaic to measure solar radiation and
temperature, and yield and yield-related elements were investigated by points. The accumulated
solar radiation during the rice growing season in fixing was no much difference between
points, and that in tracing was much difference between points. However, the average solar
radiations of two agrivoltaics were similar. The mean temperature, yield, and yield-related elements
showed a significant difference for the shading rate, and decreased with increasing the
shading rate except ripening grain rate and 1000 grain weight of fixing agrivoltaic. In the
relationship between shading rate and yield, fixing and tracing were fitted to a logistic
equation and a simple linear equation, respectively, and showed a high correlation (tracing: R? =
0.62, fixing: R*> = 0.73). The shading rate variation by point for two types was large despite
similar yield variation. Thus, it needs to be more closely examined the relationship of the shading
rate for a specific period rather than the shading rate during the whole growing season.
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Fig. 4. Diagram for the shading rate of the weather
measuring points under tracing and fixing agrivoltaic.

Table 1. Accumulated solar radiation during the growing season and the shading rate by region under tracing

and fixing agrivoltaic

Accumulated Accumulated
Tracing solar radiation Shading rate (%) Fixing solar radiation Shading rate (%)
(Mmol m?) (Mmol m?)
Al 2751 37.6 Bl 2799 36.5
A2 3419 22.5 B2 2789 36.7
A3 1992 54.8 B3 2763 373
A4 3421 224 B4 2775 37.1
A5 2822 36.0 B5 2812 36.2
A6 1669 62.1 B6 2764 373
A7 2947 33.2 B7 2703 38.7
A8 954 78.4 B8 2718 38.4
A9 2946 33.2 B9 2771 37.2
Al0 1528 65.3 B10 2821 36.0
All 3742 15.1 Bl11 2847 35.4
Al2 3614 18.0 B12 2887 34.5
Al3 3135 28.9 B13 2906 34.1
Al4 3733 15.3 B14 2906 34.1
Al5 3344 24.1 B15 2959 329
Average 2801 36.5 Average 2815 36.2

Control 4409 0.0
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Fig. 5. Diagram for the mean temperature of the weather
measuring points under tracing and fixing agrivoltaic.

Table 2. Mean and accumulated temperature during the growing season by region under tracing and fixing agrivoltaic

Accumulated Accumulated
Tracing Mean t(eorgg) erature temperature Fixing Mean t(irg;)) crature temperature
(°O) (°C)
Al 2423 2859 B1 24.16 2851
A2 24.27 2864 B2 24.20 2856
A3 24.12 2846 B3 24.17 2852
A4 24.20 2856 B4 24.14 2848
A5 24.24 2861 BS 24.28 2865
A6 24.15 2849 B6 24.21 2857
A7 24.13 2847 B7 24.12 2846
A8 24.06 2839 B8 24.10 2844
A9 24.22 2858 B9 24.10 2844
Al0 24.13 2847 B10 24.24 2861
All 24.29 2866 B11 24.27 2863
Al12 24.30 2867 BI12 24.19 2854
Al3 24.23 2860 BI13 24.21 2857
Al4 24.24 2861 B14 24.22 2859
Al5 24.24 2861 BI15 24.30 2867
Average 24.20 2856 Average 24.19 2855
Control 24.52 2894 - - -
F-value 32.83%%* 34.22%%* F-value 41.18*** 43.06%**

- ***: significance at 0.1% probability level.
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