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SUMMARY 

This  study included six locations selected from northern Iraq represent 
soils of different saline composition, which included calcareous soils from 
(Tal-Kaif and Hamdaniya), gypsum soils, from (Tulul Al-Baj and Hammam 
Al-Alil), and saline soils from (Rabia and Tal-Abta). Soil samples were taken 
from the locations at three depths (0-20), (20-50), (50-80) cm, to know the 
quality and nature of ion pairs formed in the solutions of these soils and the 
extent to which they are affected by the type of salt present in those soils, the 
degree of influence of these ion pairs on free ions, and the concepts of 
dispersion and soil structural stability such as (SAR, Adj-SAR, MCAR, 
CROSS, CROSSOPt), and calculated before correcting the ion pairs and after 
correcting it to show the extent of the effect of the ion pairs on these 
parameters as well as the impact of the ion pairs on the ion exchange in the 
soil system using the selectivity coefficient for Gapon equation KG and 
several indications, including before correcting the ion pairing and after 
correcting by using two types of extraction, the saturated paste extract and the 
soil suspension extract 1:20, because the ion pairs are governed by the  
hydration shells and the distance between the cation and anion in the water 
solution or the saline solution, as well as the effect of the extraction method 
on the parameters of salinity, dispersion and the soil structural stability , the 
following results were obtained: 

*Ion pairs in the paste extract, this extract showed the ion pairs in the 
following sequence: 

 (CaSO4)
0 (MgSO4)

0  (CaHCO3) (MgHCO3)
+ (NaSO4)

- (KSO4)
-

(NaHCO3)
0 

* The ion pair (CaSO4)
0appeared with a values that ranged between (0.260 -

4.666) mmol.L-1. The ion pair (MgSO4)
0 appeared with values between (0.148 

- 1.228), and the ion pair (NaSO4)
- with values between (0.001- 0.31), and the 

ion pair (KSO4)
- with values between (0.001-0.075) and the ion pair 

(CaHCO3)
+ with values between (0.048 - 00.42) , and the ion pair (MgHCO3)

+ 
with values between (0.008 - 01.45). and the ion pair (NaHCO3)

0 with values 
between (0 - 0.080). 

* The positive and negative free ions in this extract took the following 
sequence: 
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Cl- > Na+ > Ca2+ > Mg2+ > K+ > SO4
2- > HCO3

- 

*Ion pairs in the 1:20 suspension extract appeared in the following sequence: 

 (CaSO4)
0 (MgSO4)

0 (CaHCO3) (MgHCO3)
+ (NaSO4)

- (NaHCO3)
0

 (KSO4)
- 

* The ion pair (CaSO4)
0appeared with values between(0.075 - 3.734)mmol.L-

1, and the ion pair (MgSO4)
0 with values between (0.046 - 0.553), and the ion 

pair (NaSO4)
- with values between (0 - 0.035) , and the ion pair (KSO4)

- with 
values between (0 - 0.004) , and the ion pair (CaHCO3)

+ with values between 
(0.01 - 0.236) , and the ion pair (MgHCO3)

+ with values between (0.006 -
0.051) , and the ion pair (NaHCO3)

0 with values between (0 - 0.016). 

* The positive and negative free ions in this extract took the following 
sequence: 

Ca SO4  Cl HCO3
- Na Mg K  

* Dispersion concepts (SAR, Adj-SAR, MCAR, CROSS, CROSSOPt) 
appeared with the following values after subtracting the ion pairs values in the 
saturated paste extract as follows: (SAR) increased by (0.120), (Adj-SAR) 
decreased by (0.299), (MCAR) increased by (0.141), (CROSS) increased by 
(0.147), (CROSSOPt) increased by (0.165), 

* Dispersion concepts (SAR, Adj-SAR, MCAR, CROSS, CROSSOPt) 
appeared with the following values after subtracting the ionic double values in 
the 1:20 soil suspension extract as follows: (SAR) increased by (0.041), (Adj-
SAR) increased by (0.120), (MCAR) increased by (0.043), (CROSS) 
increased by (0.046), (CROSSOPt) increased by (0.053), 

* The selectivity coefficient for Gapon equation KG showed the highest values 
in the soil suspension extract (1:20) of the saturated paste extract in terms of 
(SAR) and then in terms of (SAR0) after subtracting the ion pairs, and then in 
terms of (Adj-SAR). In the paste extract the selectivity coefficient for Gapon 
equation KG appeared with the highest values in terms of (SAR) and then in 
terms of (SAR0) after subtracting the ion pairing, and then in terms of (Adj-
SAR). 
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