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Abstract. In this study, strawberries were grown during the two cultivation periods (first: 2020-2021, second:
2021-2022) to analyze the effect of the external light environment and growing degree days (GDD) on crop
production. The temperature and humidity during day in a greenhouse in each cultivation period were similarly
managed. At night, there was a statistical difference in temperature and humidity in the greenhouse between two
periods. The accumulated solar radiation during the first cultivation period was high in September and October. Since
January, the accumulated solar radiation during the second cultivation period was high. In the second cultivation
period, the initial yield was small because the accumulated solar radiation and GDD was small. But accumulated
yields and potential maximum yields in second cultivation period were larger than yields in the first cultivation period
as the accumulated solar radiation and GDD increased. The sugar contents of strawberry decreased as GDD increased.
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Fig. 2. The location drawing for measuring sensors and investigation
plant in greenhouse.
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Table 1. The monthly average temperature (Temp., °C) and relative humidity (RH, %) in experimental greenhouses.

Monthly average Day Night
2020-2021 2021-2022 Differences 2020-2021 2021-2022 Differences
Temp. 234 23.0 ns 11.1 13.8 ok
Oct RH 49.0 59.9 ok 88.5 91.4 ok
Temp. 19.3 18.8 ns 10.2 92 ok
Nov. RH 61.8 61.4 ns 9.5 922 ok
Temp. 17.5 18.0 ns 7.1 7.3 ns
Dee. RH 59.4 584 ns 872 88.1 *
Temp. 183 183 ns 7.4 6.9 ok
fan. RH 61.5 54.8 ok 87.5 86.3 ok
Feb, Temp. 20.3 20.8 ns 8.4 73 ok
RH 50.5 434 ok 89.9 85.6 ok
Mar, Temp. 22.1 21.7 ns 11.2 10.7 ns
RH 53.7 55.6 ns 91.9 90.1 ok

Note: Values are presented as the mean.

ns, *, Rk Rk
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Non significant or significant at p < 0.05, 0.01, 0.001, respectively.
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Table 2. An accumulated solar radiation and daylength in each period.
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Accumulated monthly solar radiation (MJ/m?)

Days (Daylength > 8 h)

Month Differences Differences
2020-2021 2021-2022 2020-2021 2021-2022

Sep. 159 131 ns 14 12 ns
Oct. 341 321 ns 30 29 ns
Nov. 234 238 ns 23 27 ns
Dec. 220 224 ns 12 13 ns
Jan. 227 249 ns 20 20 ns
Feb. 278 314 ns 27 28 ns
Mar. 376 353 ns 29 29 ns
Sum 1,675 1,699 ns 168 172 ns
Note: Values are presented as the mean.
™Non significant.
Table 3. Parameters of yield model of strawberry by growing degree days.

. Model parameters No. of interactions to
Period

a b k convergence

2020-2021 673.6 1644.5 3443 9
2021-2022 922.5 1855.0 352.7 8
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Fig. 4. The scatter plot between growing degree days and sugar contents of strawberry in each cultivation period.
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