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Simplified Analysis for Soil Samples with Compact Water Quality Meter {LAQUAtwin)

—Measurement of exchangeable calcium ion and potassium ion in soil—
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In general, exchangeable calcium ion (Ca*)and pottasium ion (K") extracted
with 1 mol/L ammonium acetate (NH.OAc) solution were measured with atomic
absorption spectroscopy (AAS) or inductivity coupled plasma optical emission
spectrometry (ICP-OES). However, simply and quick measurement by AAS or
ICP-OES was difficult in the field because there are large apparatuses. So
simplified analysis was tried with compact water quality meter {(LAQUAtwin)
(ion-selective electrode; ISE). In case of measurement of Ca®*" and K" with ISE
methods, accurate results can not be obtained due to potential difference shift in
high NH,OAc concentration solution. In this report, LAQUAtwin are used for soil
sample measurements. The procedure used herein proves that Ca®* and K" are
easily measurable through the ISE methods.
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Figure 1 Appearance of Compact Water Quality meter(LAQUAtwin).
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Figure 2 Diagram of LAQUAtwin flat sensors.
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Plots of LAQUAtwinCa®'meter vs. ICP-OES for extracted
calcium ion concentration in 1 mol/L ammonium acetate
(NH4OAc)solution. LAQUAtwinCa®'meter calibrated with Ca**
std. solutions prepared by the addition of 1 mol/L NH4sOAc
solution(O)and Ca®" std. solutions containing 0.1 mol/L KCI as
accessories included in the B-751(2).
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Table 1 Results of calcium ion concentration extracted by 1 mol/L ammonium acetate(NHsOAc)solution.

Calcium ion concentration (mg/L) Ca0 (mg/100 Lair-dried soil)
LAQUAtwinCa**meter LAQUAtwinCa®*meter
Grove soil Calibration with (e ik Calibration with
ICP-OES std. sol. prepared std. sol. included ICP-OES std. sol. prepared
from 1 mol/L .in B‘l-751’§ from 1 mol/L

NH4OAc solution NH4OAc solution
Green pepper 130 140 12 360 390
Tomato 110 120 10 310 340
Spinach 82 88 230 240
Lettuce 88 97 240 270
Kale 59 68 160 190

#Ca®" std. solutions containing 0.1 mol/L KCI.
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Figure 4 Variation of extraction efficiency with ammonium acetate (NH4OAC)

210, 1 mol/LEEEE 7 & =7 2 TIXICP-OESD concentration. Soil samples: Green pepper (O), tomato (&),
spinach (), lettuce ({)and kale (). Dotted line indicates the
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Table 2 Results of potassium ion concentration extracted by 1 and 0.01 mol/L ammonium acetate(NH4OAc)solution.

Potassium ion concentration (mg/L) K20 (mg/100 gair-driea soil)
Extraction by 1 mol/L Extraction by 0.01 mol/L
Grove soil NH:OAc solution NH:OAc solution (= LAQUAtwinK*
ICP-OES LAQUAtwinK™* |CP-OES LAQUAtwinK ™™ _
meter meter
Green pepper 80 170 55 48(71) 190 170
Tomato 36 140 30 25(30) 87 73
Spinach 16 130 13 11(13) 38 32
Lettuce 16 130 15 12(13) 38 31
Kale 11 120 12 9(8) 26 20

%The values within( )indicate the results obtained from 0.01 mol/L NHsOAc solution converted into 1 mol/L NH4OAc solution values using each extraction efficiency.
Each extraction efficiency at 0.01 mol/L NHsOAc solution for the following vegetable soils are green pepper 68%, tomato 82%, spinach 82%, lettuce 94% and kale
107%. The values of K20 for LAQUAtwinK ‘meter were calculated from converted potassium ion concentration.
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