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Description
The algorithms of software for estimating the CEC is based on the equations shown below.
the program has been written in Delphi Programming language. The parameters are given in
an Ms-Excel format file to CEC-App. The result can also be demonstrated in Ms-Excel
format. The software has the ability to demonstrate regression equation between the
influencing factors and the CEC derived by each equation. The software has been designed
quite user friendly and conducts the user correctly through the calculations step by step and
don't allow the user to make a mistake. It is compatible with 32 and 64-bit windows operating
system types.
The table of equations and screenshots of the software calculations has been shown below:

Input Parameters

Output

oC (%)

OM (%)

Clay (%)

Silt (%)

CEC (cmolc/kg)

Sand (%)

pH (in water)

References

Equations

Shiri et al. (2017)

CEC = /Clay + Silt—OC® +1.58532Clay.OC? + Ln[pH 2 (Silt—OC)|+0.821%/pH

6 3
Silt—2.5726

Shiri et al. (2017)

CEC = log[2Clay —13.969]+/Clay —v/sand + 20C +6.192 + Clay +10.30

Fooladmand (2008)

CEC = 8.501+ (0.078 * Clay) _ (0.073 * Sand) + (1.693 * OM)

Mirkhani et al. (2005)

CEC = (-0.01) + ((0.233)*(Clay)) + ((0.00187)*(Silt)?)) + ((7.69)*(OC)°%))

Ersahin et al. (2006)

CEC = 4.97 + (0.53 * Clay)

Ersahin et al. (2006)

CEC = 36.47 - (0.44 * Sand)

Ersahin et al. (2006)

CEC = 54.62 - (0.76 * Silt)

Olorunfemi et al. (2016)

CEC = (-13.93) + (2.645 * pH) + (0.0446 * Clay ) + (2.267 * OM)

Bell and van Keulen (1995)

CEC = (2.24) + (0.774 * Clay) + (0.0807 * OM)

Bell and van Keulen (1995)

CEC = (5.79) + (0.100 * Clay * pH)




Bell and van Keulen (1995) CEC = (- 10.0) + (0.163 * OM * pH) — (0.0209 * OM * Clay) + (0.131 *Clay *pH)

Bell and van Keulen (1995) CEC = (42.8) — (5.36 *pH) + (0.297* OM) —_ (2.04 *Clay) + (0.363* Clay* pH)

Breeuwsma et al. (1986) CEC

(2.5 * OM) + (0.5 * Clay)

Breeuwsma et al. (1986) CEC = (1.5 * OM) + (0.5 * Clay)
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