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ABSTRACT: Evaluation of the potential buffering capacity of potassium (PBCK) using the quantity/
intensity (Q/1) concept provides a satisfactory measurement of K availability in soils. The Q/I
relationship parameters can be evaluated soil K content (AK®), the ability of the soil to provide
K for plant uptake (ARek), and also the capacity of the soil to maintain K* availability. Representative
acid sulfate soils in the Central Plain of Thailand including Ayutthaya soil series (Ay1l and Ay?2),
Sena soil series (Sel and Se2), and Rangsit soil series (Rs1 and Rs2) were collected to determine
various forms of K contents and PBC . The result showed that most of the studied soils contained
a high level of available K (water soluble K + exchangeable K) except for Sel and Se2 which
showed a moderate level of available K. The PBC, values of the studied soils ranged from
27.5-105 (cmol kg ")/(mol L™)"* and most soils showed the low to moderate level of ability to
maintain K" availability. The PBC, values of studied soils positively correlated with soil pH
(R* = 0.33, P< 0.05). The available K (AK®) values were mainly negative, indicating soil K" can be
easily released for plant uptake when adding K fertilizers to the studied soils. The activity ratio
of soil K* (ARke) of most acid sulfate soils ranged from 0.001 to 0.01 (mol L™)"? indicating that
most of soil K" content was mainly adsorbed on the exchange sites of clay mineral’s edges,
and such soil K" would moderately easily release for plant uptake.
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Table 1 Soil sampling sites

Location

Soil seri
oIl series District

. Coordinate
Province

Ayutthaya (Ay1)
Ayutthaya (Ay2)
Sena (Sel)
Sena (Se2)
Rangsit (Rs1)
Rangsit (Rs2)

Phra Nakhon Si Ayutthaya
Mueang Pathum Thani
Bang Sai
Bang Sai
Khlong Luang
Nong Suea

Phra Nakhon Si Ayutthaya

Phra Nakhon Si Ayutthaya
Phra Nakhon Si Ayutthaya

47P 671809N 1583834E
47P 611066N 1628805E
47P 657956N 1583522E
47P 644130N 1583603E
47P 681767N 1562041E
47P 700471N 1561527E

Pathum Thani

Pathum Thani
Pathum Thani
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Figure 1 Typical shape of quantity/intensity (Q/1) relationship of soil potassium

Source: Sparks and Liebhardt (1981)
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Table 2 Physical-chemical properties of studied soils (n=18)

Soil properties Minimum Maximum Mean + Standard deviation
Sand (g kg ™) 24 197 73 + 51
Silt (g kg™) 207 430 334 + 64
Clay (g kg™ 422 716 593 + 66
pH 34 6.0 43+0.78
OM (g kg ™) 2.1 42 16 + 15
Total N (g kg™ 3.0 56 24 + 16
Avail P (mg kg™ 1.4 49 9.6 + 12
CEC (cmol_kg™) 23 32 19+6.3
Extr. K (cmol_kg™) 0.26 0.70 0.40 + 0.12
Extr. Ca (cmol_kg™) 0.49 48 58+ 13
Extr. Mg (cmol_kg™) 0.16 0.85 0.52 +0.21
Extr. Na (cmol_kg™) 0.43 6.0 19+ 1.6
EA (cmol_kg™) 35 29 17 + 8.1
Extr. Al(mg kg ™) 0 974 382 + 355

OM = organic matter, Total N = total nitrogen, Avail. P = available phosphorus, CEC = cation exchange

capacity, Extr. K = extractable potassium, Extr. Ca = extractable calcium, Extr. Mg =
magnesium, Extr. Na = extractable sodium, EA = exchangeable acidity, Extr. Al =
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Table 3 Correlation coefficients of K contents in various forms with some soil properties (n=18)

Soil properties Water soluble K

Exchangeable K Non-exchangeable K

(mg kg™) (mg kg™) (mg kg™)
OM (g kg™ -0.22 0.51* -0.21
CEC (cmol_kg™) -0.15 0.53% 0.09
Extr. Ca (cmol_kg™) 0.60% -0.28 -0.21
Extr. Al (mg kg™) 0.27 -0.11 0.59*%

OM = organic matter, CEC = cation exchange capacity, Extr. Ca = extractable calcium, Extr. Al =

extractable aluminum, * Significance at P < 0.05
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Table 4 Quantity and intensity parameters of studied soils

Soil Depth PBC, AR AK®
(cm) (cmol_kg™)/(mol L™)"* (mol L ™Y (cmol kg™)
Ayl top 0-20 105.0 0.0043 -0.430
Ayl sub 20-60 56.5 -0.0005 0.066
Ay2 top 0-20 62.7 0.0016 -0.096
Ay2 sub 20-60 48.3 0.0017 -0.078
Sel top 0-25 76.1 0.0018 -0.121
Sel sub 25-50 66.5 0.0011 -0.065
Se2 top 0-30 37.5 -0.0010 0.062
Se2 sub 30-70 36.1 0.0058 -0.181
Rs1 top 0-20 59.4 0.0013 -0.061
Rs1 sub 20-60 56.3 0.0004 -0.005
Rs2_top 0-20 40.5 0.0044 -0.158
Rs2_sub 20-60 27.5 0.0047 -0.114

PBC, = potential buffering capacity of potassium, ARke = activity ratio of soil K*, AK® = available K,
Ay = Ayutthaya soil series, Se = Sena soil series, Rs = Rangsit soil series

120 -
100 J y = 15.9x - 16.6 *

*
80 | R? = 0.33

60 4

PBCk
{cmol® kg™)/(molL™)2

0.0 2.0 4.0 6.0 8.0

pH

Figure 3 Relationship between soil pH and potential buffering capacity of potassium (PBCk) of the
studied soils. * Significance at P < 0.05
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