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Abstract: This study was conducted to estimate the contribution of clay, silt  organic matter, iron oxides and active CaCO  in CEC of Wasit and , 3

Maysan soils with equation of Asadu and Chibuike (2015). There was highly significant positive correlation between the clay content and the 
CEC values (r  =0.74).There was no significant correlation between the CEC and each of the silt content organic matter, iron oxides and active 2

calcium carbonate. The relationship between CEC with the soil components (clay, free iron oxides, active calcium carbonate, silt, organic 
matter) were all positive and highly significant and with a higher correlation coefficient (r =0.87). The percentage of the contribution soil 2

components for clay and free iron oxides was 69.04 and18.29, respectively, while for active calcium carbonate, silt and organic matter was 
6.671, 3.609 and 1.219% respectively.
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Cation exchange capacity (CEC) is one of the important 

chemical properties in soils, through which many of the soil 

components and their properties can be identified such as 

the content of clay, texture  porosity, permeability and the ,

extent of the need to add fertilizers to the soil (Lorandi  2012 , 

Dinesh et al 2020). Numerous studies have indicated that the 

physical and chemical properties of soils such as organic 

matter, the degree of soil interaction and the size of soil 

particles are factors affecting the CEC (Wang and Zhang 

2009, Ljiljana et al 2015). The soil with a high content of clay 

has a high CEC with a linear correlation between them  The ,

CEC have a linear relationship with organic matter compared 

to the distribution of soil particles volumes (clay and silt). 

Negative charges on the particles surfaces of the clay are 

obscured by the organic matter and results in a negative 

correlation between the particles of the clay particles and the 

CEC, depending on the difference in the quality of the clay 

minerals. The covering of the surfaces of the silt minerals with 

clay increase the contribution of the clay particles to the CEC 

compared to the silt particles. The aim of the observe the 

contribution of soil components clay, free iron oxides, active   (

calcium carbonate, silt and organic matter) on CEC.

MATERIAL AND METHODS

The study area located in the governorates of Wasit and 

Maysan, and this region represents the southern part of the 

Iraqi sedimentary plain at the latitudes N0 (33.06-) (32.08-) 

and longitude E0(44.40-) (46.56-) (Al-Fatlawi  2016) The . 

area was divided into three transects, within the area 

between the left bank of the Tigris river and the mountainous 

at the Iraq-Iran border in the east. Pedons sites were chosen 

on the basis of the topographical location and were divided 

into two parts, sites flooded by torrents coming from the 

borderline, which include the sites of Pedons (Badra, 

Alshahabi, Chlatt, Tajaldyine, and Jassan), while the sites 

affected by sediment of Tigris river  included the Pedons at ,

Alsawira, Aldabunie, and Ali algharbi). Statistical analysis   

was performed using SAS, 2012 for each of clay by applying 

Regression analysis using the model described by (Zar 

1974).

y = a + b  (x  ) + b  (x  ) + b  (x  )+b  (x  )+b  (x )1 1 2 2 3 3 4 4 5 5 

 y= CEC, x  = clay percent, x  = silt percent, x  = OM 1 2 3

percent, x  = free iron oxide percent, x  = percent of active 4 5

CaCO3

b  , b  , b  , b  , b  = Partial regression coefficients 1 2 3 4 5

expressing the values of CEC For each independent variable 

x  , x  , x  , x  , x  , respectively1 2 3 4 5 .

The contribution of clay, silt, organic matter, free iron 

oxides, and percent CaCO  individually calculated from the 3

regression equation were calculated using the mean of the 

variables, as shown by the following formula:-

X (%) = 100bX¯/ Y¯ - a

WhenX= The relative contribution of clay, silt, organic 

matter, free iron oxides and active calcium carbonate, 

X¯= mean value of clay, silt, organic matter, free iron 

oxides, and active

calcium carbonate, Y¯= mean value of CEC, a = 

intercept/regression constant, b = partial regression 
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