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Malfunctions of soil moisture sensor and its dependence of data logger

Aki HOSHINO', Haruyuki FUIIMAKI?, Toshiya OKURO! and Kazuhiko TAKEUCHI'

Abstract: We experienced malfunctions in soil moisture
sensors (10HS, ECH;O-TE and 5TE; Decagon Devices
Inc.) and different range of output value of Em5 with
Em5b and Em50, through column experiments. The per-
centages of malfunctions were 17 %, 0 % and 30 % for
10HS, 5TE and ECH,O-TE sensor, respectively. The mal-
function was decided that the output value was too high or
low to calibrate with data logger which is assumed to work.
Also, we found that the range of output value of Em5 data
logger was different from that of Em5b and Em50. There-
fore, it is needed to specific calibration when Em5 data
logger is used with other data logger (Em5b, Em50).

Key Words : soil moisture sensor, data logger, malfunc-
tion
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Schematic of the experimental set up.
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Tablel OO0 ODOO0O0O0OOOOOOO
The settings of experimental environments.

Plants name grew at pots Stiapa krylovii

Leymus chinensis

Nelica 1

Place

Glass greenhouse at University of Tokyo
25°C06:00-18:000,00

Biotrom (PLMP-50S) at University of Tsukuba
30 °C O turn on the lightO ,

Temperature
20 °C 0 18:00 — 6:000 25 °C 0O turn off the lightO
Humidity 50% + 10 % 50% + 10 %
Day length 15h 14h
Soil type Andosols Andosols
Table2 OO00OO0OOOO0O0OOOOOOOOOO
The number of malfunction sensors at each kind of sensor.
Plants name grew at pots Stiapa krylovii Nelica 1
Leymus chinensis
Soil moisture sensor 10HS 5TE ECH,0-TE 5TE ECH,0-TE
The number of used sensors 12 2 4 3 6
The number of malfunction sensors 2 0 0 0 3
Depth of sensors] cm[J 5,15,25 5,15 5,15,25 5,15, 30 5,15, 30
Depth of malfunction sensors O cm0 5,15 15, 30, 30
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Schematic of the calibration experimental set up.
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Fig.3 EmS50,EmSb 000 Em50000000000000O
Calibration data of Em50, Em5b and Em5.  Regression
formulas are ¥ = 2E—11X>2*7(R? = 0.993 : Em5), ¥ =
3E—11X3247(R? = 0.993 : Em50) and ¥ = 3E—11X3247(R?> =
0.993 : Em5b).

CTDR = PL+ PC+ PMt [n/NMtc+ 1]
+PM[n/NMc]+14+PPxn (1)

C5TE = Em50[n/NLc+1]+5TE x n )
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