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Evaluation of plant-available fractions of essential nutrients in agricultural
soils and elucidation of its determining factors
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The contents of available fractions of plant essential nutrients was
evaluated for a number of agricultural soils in Japan and their relationship with general properties
of the soils such as clay mineralogy and organic matter content was investigated. The regulating

factors of the available fractions statistically determined were variable among the elements.
Determination of Fe oxides (hematite and goethite) by differential XRD and spectrometry, anaysis of
stractural characteristics of dissolved organic matter using 3D fluorescence spectrometry, chemical
fractionation of soil chlorine and evaluation of nonexchangeable potassium further elucidated
mechanistic evaluation of the regulating factors of the available fractions. These results enabled
us to understand the chemical behavior of the plant essential elements of the soils in Japan more
comprehensively.



73

17 CO2 H0 C HO
14 N P K Ca Mg S Fe Mn Cu Zn B Mo ClI Ni
180 10 N P K Ca Mg Fe Mn Cu
Zn Ni 20 S, Mo,
B, CI
N P K
180
pH
14
1) 14
2) 3)
38 180 3
1 N 13
Ca Mg 1mol/L
0.1 mol/L K 1mol/L 0.1 mol/L
1 mol/L P
2 Fe Mn
Cu Zn Ni 0.1 mol/L ICP-AES
S B Mo
ICP-AES
1CP-MS Cl
2)
Fe Al X DXRD DTA-TG
pH X
XRD Fe
Al
3) 3-1) D



2)

3-2) 3-1) pH
Fe
XRD
Cl K
1200 o B/RU+ A KRT
’a © ® mEiRLt o Kitht
i900 ° 9, =y o REfEtT

0 400 800 1200 1600
ZiEK (mg/kg)

2017
66  547-555.
doi.org/10.2116/bunsekikagaku.66.547
Kitagawa, Y., Yanai, J. and Nakao, A. 2018: Evaluation of nonexchangeable potassium content of
agricultural soils in Japan by the hot HNOs extraction method. Soil Science and Plant Nutrition, 64,
116-122. doi.org/10.1080/00380768.2017.1411168
2019
90  13-21.
doi.org/10.20710/d0j0.90.1 13
13

2016 2016.9.20
2016 2016.9.20
2016 2016.9.21

2016 2017.3.10



X
2016 2017.3.10
Yanal, J., Kishimoto, S., Nakao, A. and Yamasaki, S. 2017: Total and available molybdenum contents of
agricultural soils and their determining factors: A national-scale survey in Japan. Abstract of the 14th
International Conference on the Biogeochemistry of Trace Elements, Zurich, Switzerland.

2017 2017.9

2017 2017.9.11

Yanal, J., Kitagawa, Y. and Nakao, A. 2017: Non-exchangeable potassium content of agricultural soils
by the boiling HNO3 extraction method and its controlling factors: Implications to potassium fertility
evaluation. The 13th Conference of East and Southeast Asia Federation of Soil Science Societies,
Pattaya, Thailand. 2017.12.12-15.

Ito, R., Yanai, J. and Nakao, A. 2017: Interactive effect of parent material and topography on the spatial
variability of soil naterial characteristics of paddy soils in the alluvia plain. The 13th Conference of
East and Southeast Asia Federation of Soil Science Societies, Pattaya, Thailand. 2017.12.12-15.

X
2017

2018.3.2

2018 2018.8.29.
XANES
20
2019.3
6
2017 pp360.
2017 pp480.
2018 2
pp194-204.
2018 2
ppl26-137.
2018
2 pp295-300.
2019 pp16-36.

o

Maie, Nagamitsu



8 00453514

Maejima, Yuji

8 80391209

Takeda, Akira

8 10715501

Nakao, Atsushi

8 80624064

@



