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df Example Data Frame for Quantity-intensity relationship

Description

User is advised to prepare the data as suggested in the example to derive Quantity-Intensity (Q/I)
relationship parameters of soil potassium (K) using linear and polynomial (second order) regression

Usage
df

Format

Data frame with Solution: soil ratio in the first column, Initial K concentration (mg/L) in the sec-
ond column, Final or equilibrium K concentration (mg/L) in the third column, Final or equilibrium
’Ca+Mg’ concentration (mol/L) in the fourth column. Write the following notations on the spread-
sheet:

Solution_to_Soil_Ratio - for Solution: soil ratio
Initial_K - for Initial K concentration (mg/L)
Final_K - for Final or equilibrium K concentration (mg/L)

Final_Ca_and_Mg - for Final or equilibrium 'Ca+Mg’ concentration (mol/L)

QIlin Quantity-intensity relationship derived through linear regression

Description

The quantity-intensity (Q/I) relationships of soil K, introduced by Beckett (1964), is implemented
in this function using linear regression equation as used by some earlier workers (Zhang et al., 2011;
Islam et al., 2017; Das et al., 2019; 2021).

Usage
QIlin(Solution2Soil = Solution2Soil, CKi = CKi, CKf = CKf, CCaMg = CCaMg,
NH40AC_K = NH40AC_K)

Arguments

Solution2Soil Ratio of solution volume to soil mass (mL/g or L/kg)

CKi Initial K concentration (mg/L)
CKf Final or equilibrium K concentration (mg/L)
CCaMg Final or equilibrium *Ca+Mg’ concentration (mol/L)

NH40AC_K K extracted from soil by 1 N ammonium acetate (NH4OAc) of pH 7 (mg/kg)
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Details

A number of parameters related to soil K availability can be obtained from the Q/I plot, e.g., equi-
librium activity ratio (AReK), total labile K (KL), non-specifically held K (-deltaK0), specifically
held K (Ks), potential buffering capacity (PBCK), and standard free energy of exchange (deltaGO0).
The equilibrium activity ratio (AReK) is defined as the activity ratio of K to Ca or ’Ca+Mg’ when
there is no net adsorption or desorption of K between soil solution and exchange phases. It is a
measure of the intensity factor. Total labile K is the amount of K held on the soil solids which is
capable of ion exchange reactions during the time period provided for equilibration between soil
solution and soil solids. It is a measure of the quantity factor. Conventionally, the total labile K
has been sub-divided into non-specifically held K, which is mainly bound to the planar sites; and
specifically held K, which is mainly bound to the edge/wedge positions of 2:1 clay minerals (Sparks
and Liebhardt, 1981). The potential buffering capacity (PBCK) is a measure of the ability of a soil
to resist the changes in intensity factor after additions or losses of K from the system.

Value

AReK - Equilibrium activity ratio (unitless) -deltaKO - Non-specifically held K (cmolc/kg) Ks -
Specifically held K (cmolc/kg) PBCK - Potential buffering capacity (cmolc/kg) deltaGO - The stan-
dard free energy of exchange (cal/mol)
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Examples

with(data = df, QIlin(Solution2Soil = Solution_to_Soil_Ratio, CKi = Initial_K,
CKf = Final_K, CCaMg = Final_Ca_and_Mg, NH40AC_K = 55))

QIPoly Quantity-intensity (Q/I) relationship of soil K derived through a sec-
ond order polynomial i.e., quadratic equation

Description
A quadratic equation of the form "y = ax2 + bx + ¢" can be fitted to Q/I data to find out different
Q/I parameters

Usage
QIPoly(Solution2Soil = Solution2Soil, CKi = CKi, CKf = CKf, CCaMg = CCaMg)

Arguments

Solution2Soil Ratio of solution volume to soil mass (mL/g or L/kg)

CKi Initial K concentration (mg/L)

CKf Final or equilibrium K concentration (mg/L)

CCaMg Final or equilibrium *’Ca+Mg’ concentration (mol/L)
Value

AReK - Equilibrium activity ratio (unitless) Kl - Total labile K (cmolc/kg) PBCK - Potential buffer-
ing capacity (cmolc/kg) deltaGO - The standard free energy of exchange (cal/mol)

References
Wang, J.J., Harrell, D.L., Bell, P.F,, 2004. Potassium buffering characteristics of three soils low in
exchangeable potassium. Soil Science Society of America Journal 68, 654-661.

Wang, J.J., Scott, A.D., 2001. Effect of experimental relevance on potassium Q/I relationships
and its implications for surface and subsurface soils. Communications in Soil Science and Plant
Analysis 32, 2561-2575.

Examples

with(data = df, QIPoly(Solution2Soil = Solution_to_Soil_Ratio, CKi = Initial_K,
CKf = Final_K, CCaMg = Final_Ca_and_Mg))
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