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Abstract. Tomatoes were experimented in perlite bags for various irrigation control methods to elucidate
the efficient method for nutrient solution management. The irrigation control methods were for 3 different
types such as control by drainage level sensor (PROBE), control by integrated solar radiation (ISR), and
control by time clock (Timer). The substrate weight was maintained stably in the proper range in PROBE
treatment, regardless of daily solar radiations or growth stages. The bed weights in the treatments of ISR and
Timer were changed largely. Growth as well as total yield was the highest in PROBE treatment. There was
no difference in soluble solids (Brix %) among the treatments. Consequently, ISR control could be useful
only with appropriate timer control and also calibration. Control by drainage level sensor was suggested to
be the most satisfactory as irrigation management method.
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Fig. 1. Bed weight (BW) and daily integrated solar radia-
tion (DISR) by the irrigation control of drainage level
Sensor.
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Fig. 2. Bed weight (BW) and daily integrated solar radia-
tion (DISR) by the irrigation control of integrated solar
radiation.
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Fig. 3. Bed weight (BW) and daily integrated solar radia-
tion (DISR) by the irrigation control of time clock.
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Fig. 4. Leaching fraction (kg) with daily integrated solar
radiation (DISR) in various irrigation control methods.
(PROBE: irrigation control by drainage level sensor,
Timer: irrigation control by time clock, ISR: irrigation
control by integrated solar radiation).
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Table 1. Yield and fruit quality of tomato in perlite bag culture by the three irrigation control methods.

Total Marketable Malformed Small fruit Soluble Marketable

Treatment* yield yield fruit 100g> solids yield ratio
(kg/plant) (kg/plant) (kg/plant) (kg/plant) (°Brix) (%)
PROBE 5.465 a* 5.135a 0.330 a 0.222a 54 94%
ISR 4.155¢ 4.098 b 0.057b 0.096 b 5.6 99%
Timer 5.119b 5.070a 0.050b 0.194 a 55 99%

“PROBE : irrigation control by drainage level sensor
ISR : irrigation control by integrated solar radiation
Timer : irrigation control by time clock

YMean separation within columns by Duncan's multiple range test at P=0.05
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Table 2. Growth characteristics of tomato in perlite bag culture by the three itrigation control methods.

Treatment” Plant height Leaf length Leaf width Stem diameter Fresh weight
(cm) (cm) (cm) (mm) (g/plant)
PROBE 175 & 55a 54a 15.0 732a
ISR 161b 46¢ 40c - 15.0 547b
Timer 161b 49b 45b 15.3 55tb

“PROBE : irrigation control by drainage level sensor
ISR : irrigation control by integrated solar radiation
Timer : irrigation control by time clock

YMean separation within columns by Duncan's multiple range test at P=0.05
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