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Prediction of Content and Cation Exchange Capacity in Paddy and
Paddy—-Upland Rotation Soils in Aichi Prefecture Using a Soil Carbon
Dynamics Model

NAKAMURA Yoshitaka, HIOKI Masayuki, OGA Toshiya, KUNO Chikako,
OHASHI Yoshinori, ANDO Kaori and OTAKE Toshiya

Abstract: To develop a technique for predicting the cation exchange capacity (CEC) associated
with the application of organic materials to paddy and paddy-upland rotation soil in Aichi
Prefecture, we investigated the relationship between soil total carbon (TC) content and CEC.
We additionally verified the suitability of a method for predicting changes in CEC based on
changes in TC content using a soil carbon dynamics model (the Rothamsted Carbon Model and
an improved version of this model for paddy soils). Continuous-use tests on organic materials
showed that a change in TC content of 1.000 g kg™! resulted in a change in CEC of 0.299 cmol.
kg'!. The CEC predicted by the soil carbon dynamics model was comparable to that measured
in rice paddy soils of varying soil types, clay concentrations, field rotation histories, and organic
material application histories. These results show that the prediction method is suitable.

Key Words: Paddy soils, Soil carbon dynamics model, Total carbon content, Cation exchange
capacity, Prediction
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1 /M R 1979-2014 219 13.5 1.1 46 14.2 En=
2 K KHKHE - 1984-2014  30.9 13.4 1.0 38 23.0 LRI
3 K REHHL 1979-2014  23.8 13.8 1.2 38 11.8 LRI
4 ¥@EH IIAEML 19792014 177 14.1 1.2 21 6.9 B
5 FIRMT SREMKH - 1984-2014  16.2 15.4 1.1 14 13.3 EEIES
6 S KEAMKH T 1985-2016  16.0 15.1 1.1 23 11.7 H
7 BHET EAL 1985-2016  30.7 144 1.2 22 11.2 H
8 BT #HEAL 1980-2016  33.6 13.5 1.3 24 8.0 H
9 ek WAL 1985-2016  20.3 15.5 1.3 27 112 o] U
10 2y et 1980-2016  26.7 13.5 1.3 22 9.2 o] U
11 Zyhi KRG 1980-2016  11.3 15.5 1.3 21 45 o] I
12 WEH  UIAEHt 1980-2010 24.0 14.0 1.0 26 10.2 TERR
13 BHT JKEMRH 1980-2016  13.9 15.0 1.0 24 7.9 E
14 eyl REJRH 1980-2016  13.8 17.0 1.2 30 6.5 fir] I
15 WEH  ZI/Et 1980-2010 115 14.8 1.0 25 9.5 TERR
16 &) wWEHkL 1981-2014  23.3 16.4 0.7 65 23.7 25
17 EfET (RHKHE - 1981-2014  24.1 13.9 1.1 34 16.5 5
18 EfE (KHIKHE - 1986-2014  11.8 14.3 1.2 11 7.6 i
19 HET (KHKHE T+ 1986-2014  20.9 15.0 1.2 26 16.7 Ei=8E!
20 HEM  KEAKHT 1982-2015  14.3 14.1 1.1 17 14.0 Ay =
21 FRRTh PREARHE 1982-2015 17.3 13.9 0.9 18 10.0 )
22 EP PRAAKH T 1982-2015 9.6 15.8 0.9 23 9.9 )
23 =T I KL 1982-2015 182 16.1 0.9 20 11.2 i)
24 FWH UM 1982-2015 5.8 14.3 1.2 16 6.2 Py
25 FWT UMt 1982-2015 8.6 16.5 1.0 14 6.0 Py
26 YRET I &ML 1982-2015 8.5 15.9 0.9 20 7.5 Py
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KD : CECf=CECs+(TCf-TCs)*0.299
CECf: 3k ¥ L7=CEC(cmol. kg™)

HRREVUBE

CECs: T HIBA#ARF D CEC(cmol. kg™)
TCf: THERFEEET ANOIERTRILI-ARESTRE 1 ERFBELHEAAORBLBFEORBRER
(gkg™

TCs: THIBRAAAINE O 42 56 1 B(g kg™)

WO HRBRICENTL, FREBOSRES EL
CECEDMNZITA B2 IEOREBHR N A5 (FES),

* 4 WAMREK BB O CTHEATIC AW R FERAE

- KT I AF HAX Fp HEAE 2
% 7;7 y AR IS BAE RN BAE G BRAE R BAE  HEEHIME
(tha!)? (F) (tha™) (F) (tha™) (F) (tha™) (F) (tha™) (F)
2.25 (1980-1982) 2.86 (1982-1983) 1.01 (2014) 0.97(7) (1980-1981)
2.25 (1984) 2.86 (1984-1985) 1.01 (2016)
2.25 (1986) 2.86 (1986-1987)
8 225 (1988-1998) 2.86 (1998-1999)
2.25 (2000) 2.86 (2000-2001)
2.25 (2002-2013) 2.86 (2013-2014)
2.25 (2015) 2.86 (2015-2016)
2.78 (1980-1984) 3.81 (1984-1985)
2.78 (1986) 3.81 (1986-1987)
2.78 (1988) 3.81 (1988-1989)
o 278 (1990 3.81 (1990-1991)
2.78 (1992-1997) 3.81 (1997-1998)
2.78 (1999) 3.81 (1999-2000)
2.78 (2001) 3.81 (2001-2002)
2.78 (2003-2009) 3.81 (2009-2016)
2.80 (1980-2004) 3.33 (2004-2005)
11 2.80 (2006) 3.33 (2006-2007)
2.80 (2008-2016)
2.11 (1980-1995) 3.33 (1995-1996) 0.75 (2000)
2.11 (1997) 3.33 (1997-1998) 0.75 (2002)
L 211 (1999 3.33 (1999-2000) 0.75 (2004)
2.11 (2001) 3.33 (2001-2002)
2.11 (2003) 3.33 (2003-2004)
2.11 (2005-2010)
2.54 (1980-1984) 1.71 (1984-1985)
13 2.54 (1986) 1.71 (1986-1987)
2.54 (1988-2016)
2.72 (1983-1999) 3.49 (1980) 0.50 (1980) 3.31(%F) (2013-2016)
2.72 (2001) 3.49 (1981) 0.50 (1981)
2.72 (2003) 3.49 (1982) 0.50 (1982)
4 272 (2005 3.49 (1999-2000)
272 (2007) 3.49 (2001-2002)
2.72 (2009-2016) 3.49 (2003-2004)
3.49 (2005-2006)
3.49 (2007-2008)
0.14 (1980-1992) 4.28 (2003-2004) 1.01 (2004)
2.25 (1993-2003) 4.28 (2005-2006) 1.01 (2006)
15 225 (2005) 428 (2007-2009) 1.01 (2008)
2.25 (2007) 1.01 (2010)
2.25 (2009)
2.40 (1981-2005) 428 (2005-2006) 1.51 (2006) 0.72(/%) (1981-1983)
2.40 (2007) 428 (2007-2008) 1.51 (2008)
16 2.40 (2009) 4.28 (2009-2010) 1.51 (2010)
2.40 (2011) 428 (2011-2012) 1.51 (2012)
2.40 (2013-2014)
o 015 (1986-1988) 115 (1986-1998)  3.31(4)(2004-2012)

2.75

(1993-2014)

4.96(4)(2013-2014)
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BIRFEBECECORIFROU A 1T HEIC I > TREL
HIpo12(FR5), ZOZEND, BIRFEENDLDCECD T-H|
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DCECEHLNZILIEOA T, BRFA B BOLELEICKT D
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