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A Study on the Automatic Irrigation Control System in the
Vinyl-House Cultivation Utilizing Microcomputer

I T L I
C. S. Kim, J. H. Kim, S. W. Chung
Summary

The purpose of this study was to develop a computer operated automatic drip irriga-

tion system for application in vinyl-house cultivation.

follows:

1) The T-type ice compensation wire was used to measure the temperature.

The results can be summarized as

The voltage

level measured up to 0.02 volt was used as input to an 8-bit A/D converter.

2) A specially devised tensiometer was used to content the watering system. When the

needle of the pressure gauge reaches the lower threshold position it turns on the pump-

ing system and turns off when it reaches higher threshold position.

3) In order to use the multiple gypsum blocks for one transducer, reed relays and a D/O

board were used to make the sequential switching possible.

4) It was possible to automate the trickle irrigation system for the whole growth period of

vinyl-house crops with the help of microcomputer.

5) 1In terms of furrow irrigation, the irrigation water consumption was the smallest, 2.8

times less than conventional method of surface trickle irrigation, 3.4 times less than

subsurface trickle irrigation method.

6) In terms of productivity of cucumber, there was a drop in productivity when compared

to furrow irrigation method, 7.2% for surface trickle irrigation, 27.4% for subsurface

irrigation method.
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Fig. 2. Electrical conductivity detector circuit.
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4) MICROCOMPUTER, A/D CONVERTER

a2l 1/0 INTERFACE
HHAEE S 3171 93he] 4184
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Table 1. Address of I/O slot.

Hex. decimal Slot number Remarks
C080 — CO8F 0
C090 — CO9F 1 Printer
COAO — COAF 2 A/D converter
COBO — COBF 3 Real time clock
COCO — COCF 4
CODO — CODF 5 I/O interface
COEO — COEF 6 Disc driver
COF0 — COFF 7 D/O board
+5V to + 30V
s 0.01uF
5V to 30V
V out

0 to -25V

15 \9 0.01 uF

Fig. 3. Circuit diagram of the temperature transducer,
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Fig. 9. Flow chart of the main program
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Table 2. Meteorological data of the experimental farm measured during the growing period.

Air temperature (°C) R. humidity (%) Mean wind Rainfall | Pan evaporation | Sun shine hour
Period | 3o T Min. | Mean Mean velocity(m/sec.) | (mm) (mm/day) {hrs/day)
April L | 22.3 7.8 15.9 51 2.4 37.3 6.7 10.3
May F | 23.4 8.5 16.4 51 1.2 28.5 5.0 7.6
M| 26.8 12.5 19.8 47 1.1 2.0 7.7 8.1
L | 25.7 12.5 19.3 56 0.7 9.5 5.8 8.6
June F|267 | 16.8 | 21.8 65 0.9 39.5 5.0 6.6
M| 315 18.3 25.2 53 1.0 3.5 7.1 10.0
Average | 26.1 12.7 19.7 53.8 1.22 6.2

Table 3. Meteorological data in the plastic house measured during the growing period.

Air temperature (°C) R. humidity (%) Ground temperature (°C)
Period Max, Min. Mean Mean Depth (10cm) Depth (20cm)
May F 29.5 10.0 17.5 97.5 18.5 19.8
M 32.5 13.7 22,2 90.0 18.9 20.0
L 30.6 14.0 22.2 73.0 19.7 20.7
June F 31.6 18.7 23.6 82.0 20.7 22.2
M 35.9 19.5 27,2 74.0 22.4 23.4
Average 32.02 15.1 22,5 83.3 20.0 21.2
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Fig. 12, Potential force versus date by surface drip
irrigation control,
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Table 4. Growth data of cucumber during the experimental period by the plots.
Plant height (cm) Number of leaves
Period Non irrigated| Surface drop| Subsurface Furrow | Non irrigate | Surface drip| Subsurface Furrow
plot irrigated drip irrigated | irrigated| plot irrigated drip irrigated | irrigated
plot plot plot plot plot plot
April M 8.4 10.6 12.7 12.9 3.4 3.9 3.9 4.2
L 13.5 22.4 33.3 28.6 4.5 5.8 6.8 6.4
May F 34.3 50,7 64.6 66.5 8.8 10.7 12.2 13.0
M 57.1 86.2 97.0 106.5 13.7 16.8 17.5 19.4
L 80.7 128.3 131.0 154.0 19.5 23.8 23.9 26.7
June F 119.1 200.0 198.3 217.5 22.3 30.9 30.7 32.1
M 173.4 301.2 280.9 305.6 31.6 41.7 40.7 43.4
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Table 5. Comparison of cucumber yield and water consumption by irrigation treatments.
Irrigation Yields (kg/ 10m?) Percent of No. of Single Water
treatments marketable (%) cucumbers fruit weight(g) consumption

Total Marketable (2)

Furrow 99.857 46.531 46.6 622 160.5 3,260 (100)
irrigation (100)
Surface 99.665 50.774 54.8 571 162.8 1,150 ( 35)
drip irrigation | ( 93)
Subsurface 72.525 42.598 58.7 430 168.7 960 ( 29)
drip irrigation | ( 73)
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