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Abstract. Monitoring macronutrients in hydroponic nutrient solution is a vital task for tomato growth. Ion-
selective electrodes (ISEs) were used to detect the NO;-N, K*, Ca’" concentrations. The slope and
bias correction ( SBC) method was applied to alleviate the signal drift of ISEs due to continuous
immersion in nutrient solutions. The slopes of response Nernst equation for NO; , K*, Ca’" ISEs were
decreased to 0. 05, 0.39 and 0. 04, and intercept potentials were reduced to 0. 12 mV, 0.93 mV and
0.10 mV, respectively. It indicted the capacity of slope and bias correction method as improving the
repeatability and consistency of each ISE’ s Nernst equation. Then the NO,-N, K* and Ca*
concentrations were predicted by Nernst model, and they were measured by spectrographic method to
provide standard values. The predicted accuracy of NO,-N, K* | Ca’* concentrations was improved after
using slope and bias correction method, providing by the relative errors were significantly reduced from
43.31% , 38.46% and 93.83% t05.99% , 7.44% and 27.96% ,respectively. It was obvious that the
results obtained from ISEs coupled with slope and bias correction method could indeed reflect the
macronutrients component in tomato nutrient solutions. The assimilation of macronutrients was activated in
flower stage, with the decrease of 45.19% , 36.46% and 27.92% for NO,-N, K* and Ca’"
concentrations, respectively.
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Tab.1 Yamasaki recipe for tomato hydroponic cultivation

= NO,-N K Ca

PO, -P Mg S0,-S NH, -N

P B/ (mg- L") 98.0 156. 4 120. 0

61.6 48.6 64.1 9.3

x2 WAERER

Tab.2 Information of testing samples
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(mg-L™")
EC/(pS-em™") 1272 ~3 440
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Fig. 1  Structure diagram of hydroponic monitoring system based on ISEs
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Fig.2 Comparison results between raw data and SBC-calibration data
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Tab.3 Comparison on linear Nernst models of ISEs between raw data and SBC-processed data
8GR EiH IEBALE
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W R A2 S/ (mV-decade ') BREEHE Ey/mV R4l S/ (mV-decade ™) HUEEHLE E,/mV
1 -67.30 +3.88 -162.79 £6.39 -71.17 £0.01 -169.19 £0.01
2 —-56.86 +14.30 -132.96 +£29. 82 -71.15 £0.02 -169.15 £0. 04
NOy 3 -62.08 +9.04 -163.59 +30. 62 -71.07 £0.09 -168.99 £0.20
1 -62.09 - 153.11 -71.13 - 169. 11
RMSE 7.10 24.95 0.05 0.12
1 56.28 +6.68 31.39 +14.07 63.37 £0.40 46.42 £0.95
2 55.35+7.61 17.96 +7.50 63.34 +0.37 46.36 £0. 89
K* 3 56.28 +2.47 16.45 +9.01 63.36 +0.39 46.40 £0.93
I 57.37 21.93 63. 36 46. 40
RMSE 6.02 10. 54 0.39 0.93
1 26.88 +0.97 64.75 +11.51 25.97 £0.06 53.40 £0. 16
2 27.51 +1.60 66.30 +13. 06 25.91 £0.01 53.24 £0.01
Ca? 3 26.95 +1.05 68.68 +15.44 25.89 +£0.01 53.19 £0.04
k(e 27.12 66.57 25.93 53.28
RMSE 1.24 13.43 0. 04 0.10
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Fig.4 Changing curves of macronutrients components in nutrient solution with time
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