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Table 1. The irrigation data of melon at 22 days before harvest by timer and adaptive modes

) Times Amounts (L)
Field Mode . . ; ; Mean (L)
Irrigation Fertigation Watering Total Max. Min.
1 Timer 61 44 17 8627.2 200.0 112.5 141.43
2 Adaptive 48 42 6 7246.7 206.3 131.5 150.97
3 Timer 61 44 17 9569.0 226.1 123.3 156.87
4  Adaptive 48 42 6 6795.7 198.5 125.3 141.58
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Fig. 1. The distributions of fertigation amount, fertigation and watering times of four trial fields
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Table 2. The irrigation data of melon in different weather conditions

Field 1 (Timer) Field 2 (Adaptive)
Date Weather . ) . .
Fertigation Watering Fertigation Watering
15 Sep. Rainy 2 1 1 0
20 Sep. Cloudy 2 1 2 0
26 Sep. Sunny 2 1 2 1
Water amount (L) ' 150-127 160-135

'Fertigation water amount were changed depend on crop stages and weather.
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Table 3. The effects of timer and adaptive modes on the leaf characteristics of melon

Leaf length Leaf width Petiole length ~ Stem diameter Node length

1
Treatment (cm) (cm) (cm) (mm) (cm)
Timer 17.4 23.1 15.7 7.07 8.44
Adaptive 16.7 22.4 16.2 6.43 8.83
T test ns ns ns ns ns

! Description in Table 1.
2 s, *, non-significant, or significant at P<0.05,T test ; ns= not significant
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Table 4. The effects of timer and adaptive modes on the fruit characteristics of melon

Fruit height  Fruit diameter  Fruit weight  Total soluble solid ~ Fruit thick

1
Treatment (cm) (cm) (g/fruit) °Brix (%) (mm)
Timer 8.94 10.6 505 13.9 16.5
Adaptive 8.81 10.1 507 143 18.1
T test ns ns ns ns *

! Description in Table 1.
Zns, ¥, non-significant, or significant at P<0.05,T test ; ns= not significant.
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Table 5. The effects of timer and adaptive modes on the N, P, K, Ca and Mg contents in leaf of melon at
harvested stage.

Contents (%)

Treatment'

N P K Ca Mg
Timer 3.24 0.29 2.21 6.11 1.79
Adaptive 3.16 0.26 2.20 6.41 1.96
T test ns ns ns ns ns

! Description in Table 1.
Zns, ¥, non-significant, or significant at P<0.05,T test ; ns= not significant
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Comparison to the Farming Benefits of Two
Irrigation Modes - Timer and Adaptive on
Protected Substrate Melon Cultivation'

Ling-Hsi Chen® and Chen-Yang Tai’

ABSTRACT

This study was aimed to use environment sensing technique to trigger irrigation
adaptively and dynamically with energy-saving operation, and analysis farming benefits of
protected soilless melon cultivation. Compared both automatic irrigation trigger modes of
traditional timer and adaptive in irrigation water amount, operation times, hydropower
resource consumption, plant physiology, leaf nutrient and fruit characteristics of melon.
The results showed that less irrigation water amount and applied fertilizers were used by
adaptive trigger, therefore the production cost can be reduced. Obviously, melon
cultivation is more suitable for friendly farming purposes in a reasonable and dynamic
timely supply of water and nutrients. Irrigation times of adaptive mode were 13 times less
than timer mode, average save 1.5 I/m? of water per day during the recorded 22 days
period. The timer mode is fertigation 2 times and watering 1 times for three different
weather conditions on sunny, cloudy and rainy days. But, the adaptive mode is fertigation
2 times and watering 1 times for sunny day, fertigation 2 times that save 33% water for
cloudy day, fertigation 1 times only that save 66% water for rainy day. Therefore, the
adaptive mode change the amount of irrigation water dynamically and smartly depend on
the weather. The distribution of volumetric water content data of substrate in each field
showed that they were maintained within an appropriate stable range except for the rising
peak of irrigation during the daytime. The melon leaves in leaf length, leaf width, petiole
length, stem diameter and internode length of both timer and adaptive trigger modes were
statistically not significant, thus the elements absorption of leaf was not affected by both

timer and adaptive trigger modes.

Key words: irrigation, melon, substrate culture, timer, adaptive
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