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Many attempts have been made to indirectly predict CEC from some easily available soil physical and 
chemical properties. This study aims to investigate the relationship between CEC and physico-chemical 
properties of El –Tina Plain soils, Egypt. Soil samples were collected from the study area and the 
obtained data were statistically analyzed using the (SPSS: version-18). Textural class ranged from 
sandy loam to clay . For soil CEC estimation as an idependent variable,six simple regression models 
were employed with various soil physical and chemical properties,i.e., sand%(x1), 
silt%(x2),clay%(x3),EC(x4) dS/m-1 , bulk density g/cm3 (x7), and ESP%(x8) , as dependent varibles. 
Simple linear and multiple regression models were formulated for the surface and subsurface soil layers. 
The best fitted simple regression linear model was more appropriate in the surface layer with (clay%) as 
: CEC =11.829+0.53 (x3), r=0.862 and R2 0.93. On the other hand multiple regression model was more 
reasonable in the subsurface layer with R2 =0.846. Thus, simple regression model can be satisfactorily 
recommended to predict soil (CEC) from the easily available (Clay%) values either for surface or sub- 
surface layers. This model can provide a simple, economic and brief methodology to estimate soil  
(CEC). 
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INTRODUCTION 

Soil salinization is characterized by its 
evolution in both time and space (Abbas et al., 
2013).Soil salinity is one of the widespread 
environmental hazards all around the world, 
especially in arid and semiarid regions.  According 
to FAO (2002), soils with conductivity of the 
saturation extract (EC) > 4 deciSie-mens per 
meter (dS/m) at 25°C, exchangeable sodium 
percentage (ESP) < 15 and pH (soil reaction) < 
8.5 are referred to saline soils. Soil cation 
exchange capacity (CEC) is the total of the 
exchangeable cations that a soil can hold at a 
specified pH. Soil components known to 
contribute to soil CEC are mainly clay and organic 
matter, and to a lesser extent, silt (Manrique et 

al.,1991).Arulkumaran.et al., (2015 ) introduced’ 
Multiple Regression (MR) analysis to estimate the 
required subsoil properties from the measured 
properties. They developed a model which allows 
the decision maker to use the available data in 
order  to achieve possible values of soil properties 
of non-visited locations. Many attempts have been 
made to predict some complex soil properties 
from some easily available soil properties using 
empirical models, which are named pedotransfer 
functions(Krogh et al., 2000).Up to now, many of 
the models have been developed to predict 
various soil properties. MacDonald (1998) 
developed two models to predict soil cation 
exchange capacity (CEC) based on soil organic 
carbon (OC) and soil clay (CL) as CEC = 2.0 (OC) 
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+ 0.5 (CL) and CEC = 3.8 (OC) + 0.5 (CL) for 
Quebec and Alberta soils in Canada, respectively. 
Seilsepour and Rashidi (2008a) proposed a 
multiple regression model to predict soil cation 
exchange capacity (CEC) based on soil Organic 
Carbon (OC) and soil pH (pH) as CEC = 26.76 + 
8.06 OC – 2.45 pH with R2 = 0.77. Seilsepour and 
Rashidi (2008b) also predicted soil cation 
exchange capacity (CEC) from soil organic carbon 
(OC) using the model CEC = 7.93 + 8.72 (OC) 
with R2 = 0.74 for Varamin soils in Iran. Al-Busaidi 
and Cookson (2003) predicted soil Sodium 
Adsorption Ratio (SAR) from soil electrical 
conductivity (EC) using the model: SAR = 7.077 
+0.464 (EC) with R2 = 0.83 for saline soils. Also, 
they developed a model to predict soil Sodium 
Adsorption Ratio (SAR) based on soil electrical 
conductivity (EC) values as SAR = 1.91 + 0.68 EC 
with R2 = 0.69. Singh and sing(2013) and 
Srivastava (2014)found that since the above 
empirical models have been derived from different 
zone soils, the general empirical models between 
soil properties may be assumed to be similar to 
them. However, these empirical models have 
been shown not to be constant, but too 
substantially vary with both solution ionic strength 
and the dominant clay mineral present in the soil 
(Evangelou and Marsi, 2003; Rashidi and 
Seilsepour, 2008). Therefore, the empirical 
models are not constant and should be directly 
determined for the soil of interest. According to 
the previous research reports, a relationship 
between soil CEC and each of  Clay% and soil EC 
can be used to estimate soil CEC. Therefore, the 
specific objective of this study was to develop a 
soil CEC model for soils of El –Tina plain, Egypt, 
and to verify the developed model by comparing 
its results with those of the laboratory tests. 
 
MATERIALS AND METHODS 

Location of study area  
The study area is located in the western part 

of Sinai, between longitudes 32º 28- 00= E and 

32º 20- 00= E and latitudes 30º 19- 57= N and 31º 

34- 00= N. The area covers about 61420.40 

hactares. The western part of the studied area is 
bordered by a part of the Suez Canal, and the 
northern part by El Shiekh Gaber irrigation canal, 
the southern part by El Kantara – El Arish Road, 
and finaly the eastern part by sand dunes area 
and part of El Tina plain . This area is 
characterized by arid conditions and the annual 
rainfall varies between 33.4 mm and 70.3 mm. 

The mean air temperatures range from 7.5 °C to 
23.3 °C in winter and from 16.3 °C to 35.6 °C in 
summer, hence mean evaporation is high, from 
3.6 mm/day to 7.3 mm/day. El-Tina Plain surface 
is nearly flat, with a gentle incline from south to 
north. Elevations in the area barely reach 5 m 
above sea level. Location of the study area and 
soil sampling sites are illustrated in Figure, (1) and 
(2), respectively. 

 Materials 
LandSat -8 scene (ETM) Path / Row: 176 / 39, 

date: summer (2016 ) 
Topographic map provided by the Egyptian 

Survey Authority (EGSA), date of: 1986, scale of 
1: 50,000. 

Hardware are PC`s and GPS, Software 
contains ARC-GIS 9.2, ILWIS 3.7, SPSS 
software, and office 97. 

Soil Samples 
Soil samples were collected from two depths 

(0-30 cm, and 30-60 cm) for thirty locations in 
the study area, 2015, based on the homogenity 
level of the studied soils as shown in Figure 
(2).The coordinates of soil samples locations 
(GPS reading) are shown in Table(1) 

Methodology 
The methods used included, fieldwork, 

processing, soil samples analysis, and  data 
collection and interpolation of  the available data 
for  the study area. 

According to USDA,(2009), the following soil 
analyses were made: soil samples were collected, 
air dried, crushed and passed through a 2 mm 
sieve. Coarse fragments (>2 mm) were 
determined to measure their sizes and 
percentages, while the fine particles (< 2 mm) 
were used for physical and chemical studies. 
Particle size distribution for the fine –textured soil 
samples was determined using the pipette 
method. Samples were free of organic matter by 
using 6% H2O2; carbonates was removed by 
dilute HCl (0.2N) and sodium hexameta 
phosphate  as a dispersing agent. Particles size 
distribution for the coarse- textured soil samples   
were carried out by the dry sieving method with  6 
sets of sieve diameters. Soil pHin 1:2.5 soil: water 
suspension was measured. Electrical conductivity 
(EC)was measured in soil paste extracts. Calcium 
carbonate contentwas volumetrically determined 
using Scheiblerscalcimeter. Cation exchange 
capacity (CEC)in (cmolec/Kg soil) was determined 
using sodium acetate and ammonium acetate. 

 



El- Hassanin et al.,                                                Modeling prediction of cation exchange capacity in saline  

                                       Bioscience Research, 2018 volume 15(3):1610-1620                                                      1612 

 

 
Figure (1) Location map of the study area. 

 
 

 
Figure (2) Locations of the soil sampling sites 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table (1) Coordinates of the soil sampling sites (GPS reading). 
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site No. Longitude Latitude 

1 32° 23' 54.214" E 30° 54' 37.180" N 

2 32° 25' 11.506" E 30° 55' 19.948" N 

3 32° 26' 12.790" E 30° 54' 54.988" N 

4 32° 28' 45.762" E 30° 55' 51.773" N 

5 32° 27' 55.058" E 30° 56' 39.362" N 

6 32° 26' 57.333" E 30° 56' 14.019" N 

7 32° 28' 13.088" E 30° 57' 39.692" N 

8 32° 27' 09.467" E 30° 57' 26.042" N 

9 32° 26' 05.034" E 30° 56' 42.963" N 

10 32° 25' 02.959" E 30° 56' 40.248" N 

11 32° 23' 34.777" E 30° 56' 01.205" N 

12 32° 27' 53.887" E 30° 58' 56.360" N 

13 32° 27' 27.500" E 30° 58' 28.600" N 

14 32° 26' 23.143" E 30° 57' 56.126" N 

15 32° 24' 26.543" E 30° 57' 21.732" N 

16 32° 21' 38.800" E 30° 57' 51.988" N 

17 32° 23' 08.755" E 30° 57' 33.962" N 

18 32° 25' 18.151" E 30° 58' 20.185" N 

19 32° 27' 12.593" E 30° 59' 48.587" N 

20 32° 25' 59.268" E 30° 59' 15.693" N 

21 32° 24' 46.515" E 30° 59' 32.746" N 

22 32° 23' 35.635" E 30° 58' 57.264" N 

23 32° 22' 24.088" E 30° 58' 32.520" N 

24 32° 21' 24.480" E 30° 58' 49.087" N 

25 32° 21' 38.279" E 30° 59' 41.121" N 

26 32° 23' 02.898" E 30° 59' 44.625" N 

27 32° 22' 20.334" E 31° 00' 54.740" N 

28 32° 24' 10.993" E 31° 00' 44.780" N 

29 32° 26' 12.927" E 31° 00' 44.789" N 

30 32° 27' 29.589" E 31° 00' 53.679" N 
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Soil bulk density was determined using the 
undisturbed soil cores method. 

 
RESULTSAND DISCUSSION 

The parent material of El-Tina Plain soil is a 
mixture of alluvium deposits, originating from old 
Nile branches and lacustrine sand deposits, 
sometimes inter-mixed with aeolian sand 
deposits. The landscape is flat to almost flat and 
barren of plant cover (natural vegetation), with 
some patches that are covered with some species 
of Halophytes. Table (2) showed results of soil 
salinity levels. Electrical conductivity content is an 
important indicator of soil health where it affects 
the activity of soil microorganisms which has a 
key role in the internal soil pedogenic processes 
including the emission of greenhouse gases such 
as nitrogen oxides, methane and carbon dioxide 

(Samphors, et al., (2015). Data obtaimed revealed 
that soils were moderately to highly saline (EC 
values ranged between 3.00 to 73.00 dS/m-1) in 
sites No. 7to 27)  , where 60% of the studied area 
was very strongly saline and 20.0% was 
moderately saline. Characteristics of water table is 
persistently high in the area of  El- Tina plain and  
below to the normal surface water. High 
conductivities are usually associated with clay-rich 
soil and low conductivities are found in  sandy and 
gravelly soils. This type of soil is commonly seen 
in arid and semi-arid regions; irrigated regions 
with poor drainage and in areas where poor water 
quality is used for irrigation, due to the insufficient 
rainfall to leach salts  from the upper soil layers. 

 

 
Table (2). EC classification of El- Tina plain soils at the different locotions and samples % . 

Classification of soil EC 
EC range 
 (dS/m) 

No. of sites 
 

% of samples 

Non saline soils <2.0 ---- (0%) 

Slightly saline soils 2.0 – 4.0 2 ,3, 4, 7 (13.33%) 

Moderately saline soils 4.0-8.0 1, 5, 6, 8, 9, 14 (20.0%) 

Strongly saline soils 8.0-16.0 10, 12 (6.67%) 

Very strongly saline soils > 16 
11, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 

 24, 25, 26, 27, 28, 29, 30 
(60.0%) 

 
Table ( 3 ) Descriptive statistics of soil properties of the surface and subsurface layers. 

 

 Soil 
Parameters 

 

N Range Minimum Maximum Mean Std. Dev. Variance 

Statistic Statistic Statistic Statistic Statistic Std. Err. Statistic Statistic 

Surface Layer 

CEC 30 28.61 16.50 45.11 32.69 1.55199 8.50057 72.260 

Sand % 30 61.52 12.15 73.67 30.363 3.69522 20.23956 409.640 

Silt % 30 29.88 12.27 42.15 30.4510 1.49997 8.21565 67.497 

Clay % 30 53.59 8.73 62.32 39.1857 2.85957 15.66248 245.313 

CaCO3 % 30 2.92 0.21 3.13 1.3810 0.11449 0.62711 0.393 

OM% 30 1.67 0.63 2.30 1.2397 0.07771 0.42563 0.181 

ECds/m 30 40.90 3.00 43.90 17.0410 2.23948 12.26616 150.459 

Sub Surface Layer 

CEC 30 23.08 17.93 41.01 32.9857 1.49062 8.16447 66.659 

Sand % 30 63.64 14.66 78.30 30.8880 3.80110 20.81950 433.452 

Silt % 30 29.40 11.20 40.60 29.1820 1.46821 8.04169 64.669 

Clay % 30 47.64 10.50 58.14 39.9300 2.85806 15.65426 245.056 

CaCO3 % 30 7.60 0.21 7.81 2.0353 .37066 2.03017 4.122 

OM% 30 1.90 0.42 2.32 1.1130 0.06652 0.36436 0.133 

ECds/m 30 69.90 3.10 73.00 23.3343 3.45026 18.89783 357.128 
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Simple and multiple regression models    
 There are many instances in which it is 

desirable to determine the qualitative and 
quantitative relationships among soil physical and 
chemical properties. Several researchers have 
attempted to predict CEC from clay and organic 
mater contents alone, using multiple regression. 
Therefore, in this research, modeling of soil cation 
exchange capacity (CEC) as dependent variable 
based on soil physical and chemical properties as 
independent variable is another attempt, i.e. 
sand% (x1), silt% (x2),, clay% (x3), (EC) dS m-1 
(x4),organic matter (x5),  ,CaCO3 (% by weight) 
(x6),  bulk density g/cm3(BD) (x7),  and (ESP)% 
(x8), Eight typical were obtained, K1-K2 are 
regression coefficients. (Table 4). 

 
Table (4)-.Simple linear regression models. 

 

Model No. 
 

Model 
 

1 CEC = k0 + k1 %(x1) 

2 CEC = k0 + k2 %(x2) 

3 CEC = k0 + k3  %(x3) 

4 CEC = k0 + k4 EC dS m-1 (x4) 

5 CEC = k0 + k5 (x5) 

6 CEC= k0+ k6 (x6) 

7 
CEC= k0+ k6 Bulk density 

g/cm3 (BD) (x7) 

8 CEC= k0+ k6 (x8) 

The relation between CEC values and soil 
samples analyses 

The SPSS software was used to calculate the 
correlation relationship between CEC values and 
soil properties of surface (0-30 cm) and sub 
surface (30-60cm) layers. Table (5). It was quite 
evident that CEC values were negatively and 
significantly associated with sand  in surface 
layer(r = -0.93**)  and sub surface layers (r= -
0.938**).The same trend was true with CaCO3% 
which gave negative but insignificant correlation 
coefficients. In surface and sub surface layers, 
respectively, CEC was positively and significantly 
correlated with each of caly%( r=0.977**,r=0.985** 
), silt%(r=0.445* r=0.511**), and EC (r=0.637**, 
r=0.683**).On the other hand, insignificant 
correlation relationship was obtained between 
CEC and organic matter %(r=0.008 and r=-0.009). 
CEC was  positively and   significantly correlated  
with bulk density( r =0.73** ) ( r =0.71*) in surface 
and sub surface layers, respectively, also, CEC 
was  positively and significantly  correlated  with 
ESP (r=0.72** ) ( r=0.77*) in surface and sub 

surface layers, respectively.This behavior is 
mainly ascribed to the low soil content of organic 
matter in both surface and sub- surface layers. 

 
Table ( 5 ). Pearson’s. correlation between the 
CEC values and the soils properties of the soil 

samples 
. 

Parameters 
CEC meq 100g-1 

soil of Surface 
 Layer 

CEC of 
Sub Surface 

Layer 

Sand % -0.937** -0.938** 

Silt % 0.445* 0.511** 

Clay % 0.977** 0.985** 

CaCO3% -0.291 0.246 

OM% 0.008 -.009 

EC dS m-1 0.637** 0.683** 

Bulk density 
g/cm3 

0.73** 0.71* 

ESP% 0.72** 0.77* 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Calculation of multiple regression formulae  
The SPSS software was used to calculate the 

Multiple Regression Formula of the CEC values 
based on the high correlation between the CEC 
lab values and the soils properties of surface (0-
30 cm) and sub surface (30-60cm) layers. Models 
No. 1, 2 and 4,5,6 were judged unacceptable 
based on the statistical results. On the other hand, 
model No. 3 where Clay was considered as an 
independent variable, was judged acceptable due 
to statistical results. Model No. 3, was given in  a 
simple regression  as:. (1): CEC = 
11.829+0.53*(x2 %) for the surface layer, and in a 
multiple regression formula based on  (model 
No.16) as CEC= 0. 9 x1 % + 0.228* x2% + 0.375* 
x3 - 0.28 x4 + 3.68 x7+ 0.227 x8,(R2=84.6). 
However, in the subsurface layer and based on 
clay% the following simple regression equation 
(model No.19) was obtained : CEC = 
12.479+0.514*x2.Meanwhile, based on the same 
dependent variables mentioned with the surface 
layer, the following multiple regression formula 
(Model No32) was obtained  for Clay %, Silt % , 
Sand % and EC (dS m-1)BD and ESP%, values, 
as: CEC = 0. 9 x 1+ 0.228* x2 + 0.375* x3 - 0.28 x4 
+ 3.68 x7+ 0.227 x8   , (R2 = 80.6). Since, the 
coefficient of determination associated with the 
multiple Regression model (No.16), R2  = (84.6) is 
relatively higher, it is prefereably was to predict 
(CEC) of subsurface layer using model (No 16). 
Table 6 to 8 and Fig.3) 
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Table( 6) Regression equations of CEC meq 100g-1soil for different soil parameters 
Model No.  R2 Model of Multi 

 Soil parameters  Surface Layer (0-30) 

1 Sand% 83.4 CEC = 44.557-0.393*x1 

2 Silt% 33.3 CEC = 18.579+ 0.461*x2 

3 Clay% 92.4 CEC = 11.829+ 0.53*x3 

4 BD g/cm3 53.2 CEC = - 83.1 + 79.9 x7 

5 EC dS m-1 5.8 CEC = 25.088+ 0.441*x4 

6 ESP% 51.0 CEC = 10.5 + 1.16 x8 

7 Sand &Silt 84.4 CEC = 60.885-0.512*x1+0.418*x2 

8 Sand& Clay 84.4 CEC = 19.062-0.094*x1 +0.48**x3 

9 Clay& Silt 84.4 CEC = 9.702+0.512*x3+0.094*x2 

10 Clay, Silt & Sand 84.4 CEC = 0.681 x1 + 0.325 x2 + 0.491 x3 

11 Sand & EC 83.1 CEC = 42.317-0.364*x1 + 0.08*x4 

12 EC& Silt 35.8 CEC = 14.887+ 0.358*x2 + 0.4*x4 

13 Clay& EC 79.1 CEC = 11.646+0.555*x3-0.045*x4 

14 Clay, Silt, Sand & EC 
84.1 

 
CEC = 0.682 x1 + 0.325 x2 + 0.491* x3 - 0.025 x4 

15 BD& ESP 66.6 CEC = - 56.8 + 52.4 x7+ 0.721 x8 

16 Sand&Silt&Clay&BD&EC&ESP 
84.6 

 
CEC = 0. 9 x1 + 0.228* x2 + 0.375* 

 x3- 0.28 x4 + 3.68 x7+ 0.227 x8 

Model of Multi Linear Regression Analysis (MLRA)Sub-Surface Layer (30-60) 

17 Sand% 81.4 CEC = 41.3 - 0.346* x1 

18 Silt% 30.0 CEC = 17.838+0.519*x2 

19 Clay% 91.0 CEC = 12.479+0.514*x3 

20 BD g/cm3 43.4 CEC = - 80.8 + 77.8 x7 

21 EC dS m-1 4.4 CEC = 26.105-0.295*x4 

22 ESP% 55.5 CEC = 9.49 + 1.19  x8 

23 Sand&Silt 81.2 CEC = 62.212-0.504*x1 -0.468*x2 

24 Sand & Clay 81.1 CEC = 19.062-0.094*x1+0.48**x3 

25 Clay& Silt 82.5 CEC = 11.779+0.504*x3 +0.037*x2 

26 Sand & EC 81.0 CEC = 40.58-0.318*x1+0.096*x4 

27 Silt & EC 80.2 CEC = 15.237+0.399*x2+0.262*x4 

28 Silt & EC 317 CEC = 15.237+0.399*x2 +0.262*x4 

29 Clay & EC 77.1 CEC = 12.719+0.49*x3-0.029*x4 

30 Clay, Silt, Sand & EC 81.1% CEC = 11.804+0.050 x2  +0.474*x3  -0.036*x4 

31 BD& ESP 63.2% CEC = - 44.7 + 0.871 x8 + 41.9 x7 

32 Sand&Silt&Clay&BD&EC&ESP 80.6 
CEC = 0.352 x1 + 0.537x2 + 0.739 x3 + 

 0.0436 x4 - 22.1 x7 + 0.299 x8 

 

 
 

Figure(3) Measured CEC and predicted CEC using  model No.3 with the line of equality. 
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Table (7). Evaluating soil CEC model No3 

Sample No. 
 

CEC meq 100g-1soil 

El-Tina plain 
(CEC meq100g-1soil) 

Laboratory test 
CEC meq=100g-1soil 

- Clay model 

1 18.62 16.38 

2 18.63 16.61 

3 20.09 18.98 

4 18.59 17.76 

5 16.91 16.09 

6 16.75 22.10 

7 17.90 19.95 

8 18.88 26.38 

9 29.91 26.92 

10 33.61 32.55 

11 35.26 33.40 

12 35.30 33.29 

13 31.80 33.61 

14 33.10 33.79 

15 35.90 34.08 

16 39.51 36.27 

17 40.37 37.44 

18 38.66 42.68 

19 35.82 38.40 

20 42.49 37.04 

21 36.65 39.65 

22 35.94 38.97 

23 39.65 39.16 

24 34.14 34.23 

25 35.25 34.33 

26 34.13 38.93 

27 33.17 40.03 

28 37.63 39.16 

29 35.45 39.46 

30 34.25 33.36 

 
 
 
Table (8).  Use of paired samples Normal Probability Plot for the predicted and measured  soil CEC 
methods. 

Determination methods 
Average 

difference 
Standard deviation of 

difference 
r R2 p-value 

Model No. 3  laboratory test 
 

20.42 2.305 0.862 0.927 0.001 

 
 
 
 
 
 
 
 
 
 
 
 

Surface Layer (0-30 cm) Subsurface Layer (30-60 cm) 
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Original CEC Original CEC 

  
Estimated CEC by Clay% Estimated CEC by Clay% 

  
Estimated CEC by Clay%, Silt%, Sand%, & Estimated CEC by Clay%, Silt%, Sand%, & 
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Figure (5) Spatial distribution of the original and estimated CEC for surface and sub- surface 

layers. 
 
Producing Spatial distribution of physico-
chemical parameters 
The results of the correlation between the CEC 
values from Lab and estimated CEC based on the 
soils properties of the surface and subsurface 
layers showed that there was  ahigh correlation 
between the CEC values (meq 100g-1soil) 
obtained from Lab and Clay% as simple 
regression and Sand%, Clay%, Silt% and EC 
values  as a multiple regression, therefore, map 
calculation operations of ILWIS 3.7 software were 
used to create the spactial distribution for 
estimated CEC  values (Fig.5)as follows: 
CEC of Surface layer (0-30 cm) 
Creating the original CEC Value map based on 
Lab results. 
Creating the estimated CEC Value map based on 
Clay%. 
Creating the estimated CEC Value map based on 
Clay%, Silt%, Sand%, EC value. 
CEC of Sub Surface layer (30-60 cm) 
Creating the  original CEC Value map based on 
Lap results 
Creating the  estimated CEC Value map based on 
Clay% 
Creating the estimated CEC Value map based on 
Clay%, Silt%, Sand%, EC value. 
 
CONCLUSION 

This study has extracted many correlation 
relationships between the various soil chemical 
properties presented in the study area. Results 
exhibited the beneficial magnitude of using the 
linear regression model based on Clay% to 
predict soil CEC. The soil CEC meq 100g-1soil 
values predicted using the model were compared 
with soil CEC values measured by laboratory tests 
using the paired samples t-test. Its results 
indicated that the difference between the soil CEC 
values predicted by the model and measured by 
laboratory tests were not statistically significant 
(P>0.05). Therefore, the linear simple regression 
model can provide a simple, economic and brief 
methodology to estimate soil CEC . Statistical 
results of this study also verified that Clay% is the 
most important factor dependant variable  in 
predicting soil CEC. 
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