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ABSTRACT

This study was conducted to examine the possibility of measuring nitrate in soil
using soil electrical conductivity sensor and ion selective electrode. As a result of
the linear regression analysis of the measured values of the salt concentration of
soil solution and the soil component content, the relationship between measured
values of salt concentration A sensor were in order of EC > Mg" > CI” > Ca® >
SO, > NO; and measured values of salt concentration B sensor were similar to that
of EC > Mg" > Ca® > CI" > SO, > NO;. There was no statistical significance in the
relationship between the measured values of salt concentration sensor of the electric
resistance measuring method and the FDR measuring method for soil extracts and the
nitrate nitrogen content for the prediction of soil nitrate nirogen. Compared with the soil
analysis method of nitrate nitrogen, the determination coefficients(R2) of the soil water
measurement method and the direct measurement method of soil were 0.5932 and 0.4970,
respectively, and the determination coefficient of the method of measuring the soil water
was high. Soil nitrate nitrogen measurement method using ion selective electrode sensor
has a low level of relation with soil analysis method. Therefore, in order to measure the
nitrate nitrogen in soil in real time, it is necessary to study the method of measuring the
soil water and the direct measurement method using ion selective electrode sensor.

Key words : Soil nitrate, electric conductivity sensor, lon-selective electrodes.
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Statistics -1 -1 1 -1 -1 -1 -1 =\ -1 -1 -1
@m) | @m) | @m) | (mgke) |(mgke) | mgke) | mgkg) | (ngkg) | (ngkg) | (mgkg) | (mgke)

Median | 0.40 0.33 0.55 187 | 46.5| 156 | 22.0 | 26.7 | 429 | 742 | 73

Mean 0.53 0.45 0.62 289 | 575 184 | 241 | 349 | 563 | 745| 83

SD 0.40 0.35 0.40 325 | 39.6| 127 | 142 | 341 | 516| 422 | 51
Min 0.10 0.06 0.13 03| 11.7] 28 7.5 49 53| 109| 0.7
Max 2.70 2.00 283 | 2179 |228.2| 72,1 | 102.7|241.4 | 388.5 | 161.6 | 254

£ 3. EYEEU0 GEE A 2 S AL slofs Ak

Compone| Sensar A | Sensar B
nt. (@) | @)

EC 0960 |0.958"

EC K' Ca® | Mg* | Na' Cl NO; | SO&

K 10707 | 0.637 | 0.710"
Ca® |0.858° |0.904" | 0.825 | 0.302
Mg |0.906" | 0.933" | 0.884" | 0.468 | 0.881"
Na* [0.797 [0.785 |0.810 | 0.614 | 0.592 | 0.782"
Cl” |0.883  |0.879  [0.870 | 0.674 | 0.727 | 0.839"| 0.829"
NOs~ |0.542° | 0.544" | 0.504" | 0.378 | 0.479 | 0.460 | 0.291| 0.370
SO [0.7277 | 0.758" | 0.732°| 0.315 | 0.733°| 0.776 | 0.612"| 0.628 | 0.196

PO~ | 0.061 | 0.024 | 0.044 0.345| 0.149| 0.009 0.117] 0.086 | 0.075 | 0.220
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Sensor type Component Regression equation R?
EC Y = 0.9659x + 0.1014 0.9213
Mg** Y = 27.474x + 3.7275 0.7836
Sersor A cr Y = 75.443x —-5.0089 0.7793
Ca* Y = 85.215x + 12.438 0.7358
S0~ Y = 76.911x + 33.726 0.5286
NOs~ Y = 70.131x + 19.275 0.2937
EC Y = 1.1046x + 0.1200 0.9176
Mg** Y = 32.764x + 3.5734 0.8488
Sensor B Ca** Y = 102.88x + 11.393 0.8170
cr Y = 86.109x - 3.6997 0.7733
S0.* Y = 91.828x + 33.246 0.5739
NOs3 Y = 80.666x + 20.213 0.2960
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oT = [=] le] o ‘o
Sensor type Step Regression equation R?
1 Y = -0.0577 + 0.9538EC 0.9213
Sensor A 2 Y = -0.6714 + 0.7237EC + 0.008Mg 0.9363
3 Y = -0.0414 + 0.484EC + 0.002K + 0.012Mg 0.9483
1 Y = -0.063 + 0.831EC 0.9176
Sensor B 2 Y = -0.086 + 0.576EC + 0.003Ca 0.9579
3 Y = -0.064 + 0.280EC + 0.002K + 0.0050Ca 0.9715
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