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Determination of adsorption isotherm parameters for ammonium and nitrate for the Andosol and

Gray lowland soil with respect to each depth

Akira ENDO! 0 Shin-ichiro MISHIMAZ20O Kazunori KOHYAMA?2

Abstract: In order to simulate the behavior of NO3 in the
agricultural land, it is necessary to obtain the information
of the relationship between solute concentrations of pore
water and adsorbed solute amount, which are described as
the adsorption isotherm (AI) lines at six depths. However,
the parameters list of the Als, which depend on soil type,
has not yet been provided with all as inventory data. There-
fore, it is necessary to provide with all parameter list as in-
ventory data immediately. For the purpose of collection in
substantial inventory data of Als of NHZ‘r and NOyj, as the
first step, the authors conducted the adsorption experiment
of Andosol and Gray lowland soil at the arbitrary depth. As
aresult, the Al lines in all soil type except for Andosol (30
cm depth of upland field) could be expressed as Langmuir
type AL In the Andosol (upland field), maximum adsorp-
tion NHZ‘r tended to decrease with depth except for z = 50
cm, while adsorbed NO5 was strongly dependent on depth
and its maximum adsorption tended to increase with depth.
Key Words : Andosold Gray lowland soilC adsorption
isotherm[ AICT] nitrate leaching from agricultural land
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Table 1 DDDDDDDDD(NHI)DDDDDDDDDDDDD.

Parameters for the adsorption isotherm of ammonium ion (NHI).

Andosol (upland field) Andosol (paddy field) Gray lowland field (paddy field)
Depth (cm) kl k2 k]/k2 k] k2 k]/k2 k] kz k]/k2
10 15558  5.179x1073  3003.59 12.030 3.207x1073  3751.17 17.118 1.472x1072  1162.99
30 13.141  3.735x1073 351869 11.043 3.209x1073 344169 15.016 1.019x1072  1473.88
50 2483  3.165x107%  7846.09 12978 5.131x1073 252930 27.038 2.042x107%  1323.96
70 4701  2.040x1073 230428 13.584 4.775x1073 284471 20299  1.635x1072  1241.76
90 6320  2931x1073 215620 18.556  6.880x1073  2697.11 17296 1.765x1072 979.77
100 2.861  9.049x1073 316021 21752 9.049x1073  2403.88 20.713 1.906x107%  1087.05
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Adsorption isotherm lines for ammonium ion (NHI) at different depths.
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Table2 0ODOOOO0 (NO;)OODODOOODODOOO.

Parameters for the adsorption isotherm of nitrate ion (NO3').

Andosol (upland field) Andosol (paddy field) Gray lowland field (paddy field)
Depth (cm) k1 k2 kl/kz k1 k2 k1/k2 k1 k2 kl//Q
10 0.3075 —5.767x10~4 —533.19  1.1206 1.350x10~* 8085.40 0.6092 4.480x10~* 1359.97
30 0.0011°K 0.4970°0 - 1.6907 4.270x10™% 3958.67 0.6140 1.430x10~% 4297.31
50 1.2447 —2232x10™* 557530 2.4826 1.568x1073 1583.06 0.5734 2.410x10™* 2378.37
70 1.9138 1.667x10~* 1148337 1.4483 2.440x10™% 5944.99 0.5239 5.550x10™%  944.71
90 1.4864 8.566x 1073 1735323  1.1818 2.440x10™* 4837.08 0.6181 2.028x1073  304.80
100 1.2514 1.134x10~* 11035.19  1.3933 1.134x10™* 2486.13 0.5144 5.490x10™*  937.16
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Adsorption isotherm lines for nitrate ion (NO3') at different depths.
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Table3 300000000000000O0O0OOO.
Chemical properties at different depths for three types of soils.

Soil  Depth pH EC N content C content C/N CEC Na content K content Ca content Mg content
type  (cm) (H;0) (mSem™) (gkegl)  (gkeh) ratio  (cmol kg_})) (cmol kg_}) (cmol kgl (emol kg 1) (cmol kg__})
10 6.22 0.120 5.07 81.91 16.17 48.81 0.28 0.55 16.70 5.58
Andosol 30 6.10 0.100 5.27 86.20 16.37 48.54 0.39 0.55 17.17 4.40
(Upland 50 6.05 0.080 1.71 28.19 16.49 35.82 0.38 0.10 3.16 1.33
field) 70 6.12 0.080 0.94 12.04 12.81 43.69 0.35 0.18 343 1.65
90 6.13 0.050 0.90 11.82 13.10 34.83 0.25 0.16 1.78 1.14
100 6.11 0.030 0.47 5.46 11.55 30.83 0.27 0.14 1.96 0.35
10 6.60 0.179 543 80.52 14.82 54.97 0.28 0.96 24.25 4.99
Andosol 30 6.59 0.102 4.66 82.42 17.67 40.42 0.41 0.45 15.18 5.17
(Paddy 50 6.34 0.124 4.93 87.57 17.75 52.46 0.39 0.33 14.76 2.84
field) 70 6.31 0.106 3.40 58.85 17.32 42.59 0.38 0.22 15.19 1.87
90 6.66 0.081 1.26 12.37 9.84 24.87 0.43 0.68 9.77 1.68
100 6.62 0.098 1.69 24.11 14.23 25.64 0.49 0.50 12.37 2.53
Gray 10 5.82 0.150 2.14 24.86 11.60 18.50 0.18 0.15 8.04 1.56
lowland 30 6.16 0.083 1.27 19.32 15.20 17.84 0.21 0.12 11.87 2.04
soil 50 6.23 0.079 0.89 13.15 14.81 22.77 0.24 0.16 11.00 2.82
(paddy 70 6.47 0.056 0.79 9.11 11.48 18.19 0.23 0.41 10.15 1.83
field) 90 6.44 0.085 0.70 7.60 10.91 15.78 0.24 0.24 10.20 1.65
100 6.45 0.083 0.58 5.89 10.21 14.57 0.41 0.15 9.09 1.19

ECOOODO00O0O0OCECOO0O0DO0O0O0OD0OO00O0OO0OpHODOD ECODOO0O0ODODOOO0DODOO0 1:50000000000000000000000O0O000O
000000000CECODOO00DOD0O000D0D0O0000000O0NA K, Ca,MgOO CECOO0O00DO000O0ODOO00DODOOO00ODOO0O0ODOOO0OODOOO

oboooooao

Table4 3000000000000000 -00000 -00000000000 -000000 -000000.

Soil texture, clay content and soluble Fe, Al, Si amounts at different depths for three types of soils.

Soil Depth  Soil Clay C(lrlltent Fﬁ?ox1 Aloxl Alpyl Sioxl Al / Al Siox content

type (cm)  Texture (g gsoi]) (g kg;,il) (g kgs_ojl) (g kgs_oil) (g kgs_oil) by o (%)

10 CL 0.54 20.9 74.2 15.7 9.0 0.21 0.5

30 SCL 0.58 18.4 68.0 15.8 11.2 0.23 0.6

Andosol 50 SL 0.72 23.4 95.1 12.9 14.6 0.14 1.1

(Upland field) 70 SCL 0.74 22.7 106.7 8.9 16.5 0.08 1.2

90 SCL 0.65 24.2 105.0 7.2 11.7 0.07 0.8

100 SCL 0.58 20.3 98.9 8.6 17.1 0.09 1.0

10 HC 0.62 194 77.9 14.3 194 0.18 1.2

30 LiC 0.49 23.3 85.9 20.7 21.0 0.24 1.0

Andosol 50 LiC 0.34 21.7 73.9 17.8 13.9 0.24 0.5

(Paddy field) 70 LiC 0.33 23.8 76.5 13.2 8.4 0.17 0.3

90 HC 0.42 24.8 65.2 6.2 11.3 0.10 0.5

100 LiC 0.35 20.8 55.7 8.2 14.3 0.15 0.5

10 LiC 0.28 17.1 25.0 79 53 0.32 0.1
Gray 30 SCL 0.1 18.0 26.3 9.6 4.7 0.36 0

lowland 50 CL 0.17 24.5 20.7 7.6 39 0.37 0.1
soil 70 CL 0.15 9.9 23.4 12.3 1.6 0.53 0
(paddy field) 90 CL 0.18 7.0 22.4 114 2.0 0.51 0
100 CL 0.15 15.8 23.0 8.8 2.1 0.38 0

FeoxO Al OO0 Sip, 00O0O00ODO 0.2(molL’l)DDDDDDDD(pH3.0)DDDDDDDDEIDDDDDDDDDDDDDDDDDDDDDDDDDAIWD 0.1
(molL-H0DDOO0OO000O00000 (pH10.0)00000000000000000000000000000000000000000000000000000
000000000000Alyy /Al <0500 Sik content 20.5(%) 00 0000000000000000000000000000019930
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