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Abstract

In order to decrease the cost and improve the testing efficiency, a four channel detection system for
soil macronutrients rapid determination was developed and evaluated. The system was mainly composed of
an ion-selective electrodes ( ISEs) array, a laptop computer, a microchip and the signal conditioning
circuit. As a sensing unit, the ISEs array was integrated with a pH electrode, a nitrate ISE, potassium
ISE and a phosphate ISE. According to the testing results, the input impedance of each channel was
around 10'* ), and the input current was about 1 pA. The detection range was between —2 000 ~
2 000 mV, which indicated the good compatibility with the majority of ion-selective electrodes. According
to the validation results, the testing accuracy and detection range of soil pH value, nitrate-nitrogen and
potassium could meet the needs of site-specific fertilization.
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Fig. 1 Structure of ion-selective electrode
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Fig.2  Structure of ion-selective array
LBEFISZAE 2. 20tk 3. MR 4. 81 T LR
5. TR AR 6. pH HLHR

WA B B Al Ag/AgCl 2 L AL R, B R
WY E TR T ERRR Y, XHE
pheonix 22w pH HLIRZH Al .

T BE 0 R e oz SR A5 R B T Rl T I E
HER AR R I Z2 MR . AR S
i1 2t T H bR B 7 1 © AR I R R A7 0
PAb B, 525 8 1 K U H A R T L A B AR
RO (25 AL ) LSRG A REHE AT - HE IR BV VAR
IR
2.2 ®EHIRIT

PEM A E B W AL BT L AF S I B



I AR A R T U RS Y B AR S B A T R 4T 279

P B SRR B 2] R R B P B R R AN B R
T 5 U FRAGE B T 5 5 Al B T 2% 40 0B K £ Ty
BE s EAAAL o I, — 5 0 1) 5 ALk A o 4
R 73— 7 THTAE WS B AL 06 SR PR ARG T K al , g
BEFTAEAE A 23 B 5 B R AL N R J2= 42 ] 50T, — 7 THDRE
SRR B 1) Fi AR B 27 4G 0 £ 5 3 o e a7 oL R
BRERAE B L ALHL, 75— TJ5 1 AR B R i B A
DL GG 2, KL RE (S 5 B IR i BT, SE B
VIR 1 B i s o AL B I B A R
3R

{55 M ]4— BB

RSB > (e
RN e
Fig.3 Block diagram of detection system
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Tab.1 Input impedance and current of testing circuit
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E 20
1 2 3 4
WAL/ Q 2.0x10" 1.1x10” 4.6x10" 1.8x10"
A/ pA 0.21 0.37 0.11 0.29
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Fig.5 Measurement error of testing circuit
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Tab.2 Stability of testing circuit mV
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Fig.6 Comparison on soil testing results between self-design system and conventional methods
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