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Development of an Automatic Watering System for Plug Seedling
Production with Continuous Weighing of the Plug Sheet
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Water (or moisture) content of soil-mix in a plug tray with limited-volume can easily be
changed by evapotranspiration from a plug sheet and watering. Thus, timing and the amount
of watering are the most important skills in plug seedling production. An automatic watering
system for controlling water content of soil-mix in a plug tray was developed. A tomato plug
sheet consisting of plug seedlings, soil mix in a greenhouse was watered by the watering system.
The weight of the plug sheet was measured continuously with an electronic balance. When the
weight of the plug-sheet decreased to a lower-limit ;s‘e'tvpoint by evapotranspiration, a solenoid
switch of the watering system with overhead mist spray nozzles was turned on, and the plug
sheet was watered. When the weight of the plug-sheet increased to a higher-limit setpoint by
watering, the solenoid switch of the watering system was turned off. Watering was conducted
only during the daytime. In this way, the weight of the plug sheet was controlled accurately

in a range between the lower- and higher-limit setpoints during the culture period.
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Fig. 1 Schematic diagram of the watering system.
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Fig. 2 Diurnal changes in shortwave radiation, air
temperature, relative humidity and air current
speed in the greenhouse.

Data are shown as running average for 20
minutes.
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Fig. 3 Diurnal changes in weight of the plug sheet
consisting of plug seedlings and soil mix.
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Fig. 4 Diurnal changes in evapotranspiration rates of
the plug sheet consisting of plug seedlings and
soil mix.

Data are shown as running average for 20
minutes.
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Table 1 Daily integrated shortwave radiation, average air temperature, ralative humidity and air current
speed in the greenhouse from 11 to 18 days after sowing.

Days after Daily integrated shortwave  Air temperature (°C) Relative humidity (%) Air current speed (ms™?)
sowing (d) radiation (MJ m~2d-?) Day Night Day Night Day Night

11 12.5 24.0 17.2 63 91 0.23 0.00

12 6.4 20.7 16.3 71 91 0.16 0.00

13 8.0 22.2 16.9 66 91 0.13 0.00

14 3.3 20.4 16.8 85 93 0.02 0.00

15 3.2 21.1 18.0 88 94 0.01 0.00

16 5.3 23.5 19.4 82 93 0.10 0.00

17 2.8 21.1 19.2 86 93 0.04 0.00

18 12.4 27.1 19.2 62 92 0.22 0.00

Table 2 Daily integrated evapotranspiration of the plug sheet, amount of watering and frequency of

watering in the weighing and timer methods from 11 to 18 days after sowing.

Days after Daily integrated evapotrans- Amount of watering Frequency of watering
sowing (d) piration (kg m~2d-%) (kgm=2d) (dh
V:Inttt‘;fgég Weighing Timer Weighing Timer Weighing Timer
11 3.7 3.9 2.3 2.5 2 1
12 1.9 1.4 2.2 2.8 1 1
13 23 29 2.6 1.9 2 1
14 1.1 1.1 14 35 1 1
15 1.1 1.3 1.1 2.1 1 1
16 2.0 3.0 1.2 2.0 1 1
17 1.2 1.7 1.9 2.8 1 1
18 5.1 7.9 39 2.9 3 1
Total 18.3 232 16.6 20.4 12 8
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Fig. 5 Effects of shortwave radiation on evapotrans-
piration rates of the plug sheet watered with the
weighing method.
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