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ABSTRACT

In agricultural settings, the timer-based method is commonly used for nutrient
solution supply in fruit and vegetable cultivation. However, a drawback of using
timers is that without adjusting the supply frequency or volume according to
weather changes, the substrate’s moisture content can easily become excessive or
dry. To address this issue and enhance high-quality fruit production and increase
farm income, research have been conducted on developing irrigation control
technology based on solar radiation in greenhouse facilities. This study conducted
from 2020 to 2022, aimed to validate the effect of solar radiation-based irrigation
control compared to timer-based control. A regression equation was established
under the condition of fixing the solar radiation threshold value for initiating
irrigation at 70J/cm? and a drainage rate of 30%, to calculate the monthly supply
volume. The results indicated that, while the supply volume per irrigation event was
lower with solar radiation control compared to timer control, the frequency of
supply was higher. There were no significant differences observed in plant growth
characteristics such as leaf length, leaf width, and stem length among treatments,
but significant differences were observed in fruit growth characteristics, with fruit
weight being 148g/fruit under solar radiation control and p32 sdfsdfsf 137g/fruit
under timer control. Throughout the entire growing period, the total yield per 10a
was 10,592kg under solar radiation control, which was 12% higher than the yield
under timer control (9,495kg). When comparing monthly yields, a decrease in yield
was observed from late January due to reduced supply volume, followed by a
recovery trend from March onwards. Therefore, according to the regression

2l=s7ey - 317



ZOrd ATAY Zat - [ AT ]

equation, solar radiation-based irrigation control with a drainage rate of 30% is
considered advantageous, particularly during January and February.

Key word: Eggplant, Facility cultivation, Hydroponics culture, Integrated solar radiation
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70]/cni 6.0a 6.3b 22.4a 49.5a 185.9a  48,863a 8,401a
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120-150(1€) 910 310 34.1
30 151-179(2€) 538 181 33.6
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57-87(11¢) 1,600 892 55.8
88-119(12¢) 1,205 674 95.9
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o feld Aolzk gRedt e 50% Al AR EUT A 10a% F
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o x=% a3 4= 273
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30% 165.0a 22.4b 14.7a 4.7a 30.0a 41.4a
40% 163.0a 23.4ab 15.0a 4.0b 30.9a 44.0a
50% 158.3a 23.9a 15.6a 4.1ab 27.2a 40.2a
J DMRT at 5% level
10, 34 EA 2 FFHHZ F 1099)
ae AR REY gn gz gy o TERTE
Mg Ael Aol oy am @ AT R
(cm) (cm) (N/10a)  (kg/10a)
30% 5.9a 5.0a 20.2b 45.1a 140.0a 89,640a 13,305a
40% 6.4a 5.7a 21.1ab 44.1a 149.0a 78,660b 11,740b
50% 6.6a 5.2a 22.4a 47.8a 152.0a 75,060b 11,269b

JDMRT at 5% level
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- 10€: y = -0.0016x2 + 3.8103x — 1026.5(R*= 0.993)

- 11€: y = -0.0005x2 + 1.9099x - 433.83(R*= 0.8707)
- 12€: y = -0.0023x2 + 5.0863x - 1856.9(R*= 0.5285)
- 01€: y = -0.0046x2 + 10.425x - 4973.8(R*= 0.318)

- 02€: y = -0.0008x2 + 1.805x + 428.08(R*= 0.3008)

- 03€: y = 0.0006x2 - 1.5575x + 1671.4(R*= 0.9617)

- 04€: y = 0.0004x2 - 0.6251x + 466.24(R*= 0.5066)

- 05€: y = 0.3286x + 372.92(R’= 0.4187)

- 06€: y = -0.0003x2 + 1.6856x - 737.83(R*= 0.96)
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