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Fig. 1. The light intensity fluctuation during sunny (May 17, 2014) and rainy (May 18, 2014) days in
Changhua County.
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Fig. 2. The light intensity fluctuation during sunny (Dec. 21) and rainy (Dec. 8) days in Changhua County
in 2012.
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Fig. 3. The fertigation volume and schedule on the sunny day in Changhua County in Dec. 21, 2012.
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Table 1. The average light intensity, irrigation times, amount and percentage at sunny (May 17) and rainy
(May 18) days in Changhua County

Average light Irri. Amount

Date Weather . ] . . Light Percent Irri. Times . Irri. Percent
intensity (lux/min) (liter)
2014/5/17  Sunny 53668.421 1 13 2496.7 1
2014/5/18  Rainy 17534.356 0.33 5 971.2 0.39
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Table 2. The contrast of irrigation time gap between noon 4 hours and dawn plus evening 9.3 hours in the
sunny (May 17) and rainy (May 18) days in Changhua County

Date Weather Period Duration Irri. Times Times/hr Hr/times
10:00-14:00 4.00 7 1.75 0.57
2014/5/17 S :20-10:

R 05:20-10:00 9.30 6 0.65 1.55

14:00-18:40
10:00-14:00 4.00 2 0.50 2.00

2014/5/18 Rainy 05:20-10:00
9.30 3 0.32 3.10

14:00-18:40
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Effects of Light Integral on the Monitoring
Tomato Irrigation Schedule?

Ling-Hsi Chen” and Chiachung Chen’

ABSTRACT

Irrigation technology issues in particular about when to irrigate and how much water
for irrigation, irrigation water delivery timing and volume control. In this study based on
the principle of evapotranspiration that is proportional to light intensity so as to design the
light integral control logic algorithm, and merged to the local automatic fertigation system.
Experiments were carried out in a 430 m” greenhouse in which tomato was grown by
substrate basket farming. The results indicated that 8-13 times of daily irrigation schedule
was found in sunny day, and 2-5 times of daily irrigation schedule in cloudy or rainy day.
Moreover, with increase ligh intensity in the sunny day, the irrigation interval was more
frequent and shorten to 0.5 hour and concentrated between 10:00 AM and 15:00 PM.. In
cloudy or rainy day with the weak light intensity , it found to be irrigated 2-5 times and
the irrigation interval was prlonged to 2-3 hours automatically. The light integral
irrigation method tested to be effectively reduce 58-61% irrigation water and nutrient from
sunny days to rainy days. Therefore, on the basis of climate change, the light integral
irrigation method is a stable and cost-down method to setup irrigation schedule

automatically.

Key words: light integral, fertigation, tomato, irrigation schedule
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