
Euphrates Journal of Agriculture Science-01 (3): 28- 31  , (2018)                            Abed et al. 

   ISSN 2072-3875                                                      82 

Effect of Intermittent leaching on Behavior of Magnesium and Sodium Ions in 

sabkha soil for selected regions in central Iraq 

Safa Mahdi Abdukadium Abed      Roaa Maki Shaalan Al-Asadi       Sara Hussian Ameen 

College of Agriculture, Al-Qasim Green University 

ABSTRACT 

     The study was conducted in order to determine the effect of intermittent leaching on the behavior of 

magnesium and sodium ions in sabkha soil compared to the other main ions. Three locations were 

selected from the soil of central Iraq (Yusufiyah/Baghdad, Al-Shomali/Babylon, Al-Shamia/Al-

Diwaniyah). The soil was characterized by the high electrical conductivity between (131.48 - 206.92 dS 

m
-1

), low pH and it is characterized by dark brown color. The chemical traits for the main ions were 

estimated where observed a reduction in the electrical conductivity values in the final leaching, ranging 

from 3.12 dS.m
-1

 to 4.71 dS.m
-1

 and a high soil pH. The speed coefficient of leaching for Magnesium 

ion, It was found that it occupies an intermediate position between sodium and calcium ions. The results 

of the study showed the predominance of magnesium chloride salts in sabkha soils and sodium chloride 

in Yusufiyah soils, which are in transition from Shoura to Sabkha because they contain a high 

percentage of magnesium chloride. 

 أثر الغسل الوتقطع علً سلىكُت أَىًٍ الوغٌُسُىم والصىدَىم فٍ ترب السبخت لوٌاطك هختارة وسظ العراق
 صفا ههذٌ عبذالكاظن عبذ           رؤي هكٍ شعلاى الاسذٌ           سارة حسُي اهُي

 جاهعت القاسن الخضراء /كلُت الزراعت 

 الولخص

أجرَج انذراست بهذف يعرفت أثر انغسم انًخمطع عهً سهىكُت أَىٍَ انًغُُسُىو وانصىدَىو فٍ حرب انسبخت يمارَت بالاَىَاث انرئُسُت 

(، ار دَىاَُت /َاحُت انشايُت  –بابم  /َاحُت انشىيهٍ -بغذاد / الاخري، ار حى اخخُار ثلاد يىالع يٍ حرب وسط انعراق )يُطمت انُىسفُت 

دَسٍ سًُُُز و 29.102 -4.131.انخرب بخىصُهها انكهربائٍ انعانٍ بٍُ حًُزث 
-.

ودرجت حفاعم يُخفضه وحًُزث بهىَها انبٍُ  

انغايك، وحى حمذَر انصفاث انكًُُائُت نلاَىَاث انرئُسُت ار نىحظ اَخفاض فٍ لُى انخىصُهُت انكهربائُت فٍ رواشح انغسم انُهائُت ار 

سًُُُز ودَسٍ  ..31–41.2حراوحج بٍُ 
-.

وارحفاع فٍ درجت حفاعم انخربت وحى حمذَر يعايم سرعت انغسم اَىٌ انًغُُسُىو  ووجذ اَه  

َحخم يىلعا وسطُا بٍُ اَىٍَ انصىدَىو وانكانسُىو ، وار نىحظ يٍ خلال َخائج انذراست سُادة ايلاح كهىرَذ انًغُُسُىو فٍ انخرب 

فٍ يرحهت اَخمانُت يٍ انشىرة انً انسبخت نكىَها ححخىٌ عهً َسبت عانُت يٍ كهىرَذ  انسبخت وكهىرَذ انصىدَىو فٍ حربت انُىسفُت وهٍ

 انًغُُسُىو 1

1. INTRODUCTION 

     The Middle Euphrates region is considered 

from dry and semi-dry areas, it is affected by 

salinity deposition. Magnesium, sodium and 

their salts are considered common ions and salts 

in it. Magnesium ion has a small ionic diameter 

amount to 0.078 nm, which is less than sodium 

(0.098 nm), therefore behaves differently to 

bivalent positive ions and approaches the 

behavior and effect of sodium ion (7). Some 

studies have been conducted on the soils of 

sabkha and Al-Shoura soils since this group of 

soils can differ in terms of the causes and nature 

of salinity and the type of salts accumulated in it 

compared to Al-Shoura soils.  The results of the 

studies showed that they do not differ 

significantly in terms of chemical, mineral and 

saline traits. They differ in terms of nature, 

salinity stage and hydrological conditions only. 

Sabkha represents an advanced saline stage 

from salinity process. The salinity process is 

characterized by large fluctuations in the level 

of groundwater during the seasons. The sabkha 

is often found in the saline soil itself, which is a 

transitional stage from Al-Shoura to Al-Sabkha, 

and that the sabkha soil was characterized by its 

good response to leaching operations (2, 5).  

2. MATERIALS AND METHODS 
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Some of the chemical and physical traits of soil 

samples were estimated in Table (1) according 

to the methods described by (Ricards, Welkaly 

and Black (6); Drouineau and Galet (9).  The 

experiment was conducted on three locations of 

soils in central Iraq (Yusufiyah, Al-Shomali, Al-

Shamia). An experiment was conducted on it to 

detect the behavior of leaching magnesium ion 

compared to other ions using distilled water for 

the purpose of washing salts. where columns 

were taken with a diameter of 5 cm and a length 

of 30 cm, filled with soil weighing 250 g and 

served with a 2 mm sieve, washed the soil 

columns with distilled water and on the basis of 

pore size and the process was repeated several 

times until the value of electrical conductivity in 

the washing filters reduce to less than 5- 4 dS.m
-

1
, Some of the main chemical traits of the final 

filtration were estimated. The speed rate of 

leaching for Magnesium ions and main ions was 

calculated using the proposed formula by (8) as 

follows: 

The speed rate of leaching for Magnesium ions= 
                                                         

                                                          
 

(1) 

The pore size of each soil column was 

calculated as mentioned by (10) according to the 

equation: 

Pvw =WS - ∆S             …………………. (2)        

Where 

 Pvw: means the measured pore size from the 

difference in the water mass (cm
3
). 

 WS: means the mass of column soil after 

saturation (g). 

SS: means the mass of dry column soil in the 

oven (g).    

 

Table 1: Some chemical and physical traits of soil samples 
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21 
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3. RESULTS AND DISCUSSION 

Table (2) showed a significant decrease in the 

values of the electrical conductivity in the final 

leaching filtration after leaching compared to its 

pre-leaching value, where the electrical 

conductivity value of the study soil ranged from 

131.48 to 206.92 dS.m
-1

 and then decreased 

after repeating the process of the addition of 

water as much as the size of the pores until the 

values of electrical conductivity in the final 

leaching filtration was less than 5-4 dS.m
-1

, the 

values of the electrical conductivity of the final 

leaching filtration for the study soil columns 

ranged between 3.12 - 4.71 dS.m
-1

. The first 

stages of leaching are the washing and removal 

of salts that are easy to dissolve and are present 

in the large pores. The mechanical load plays a 

major role in this stage. In the final stages of 

leaching, the low solubility salts and the salts 

existing in the small pores (1, 2, 4) are leached. 

As for soil pH, When the soil leaching we note 

that there is a slight increase in the values of the 

soil pH is due to a significant decrease in the 

concentration of salts during the leaching 

process, this result agrees with (3). We conclude 

from the results of Table (3) that magnesium ion 

occupies an intermediate position between 

cations between calcium and sodium ions Na
+1

 

> Mg
+2

 > Ca
+2

. This is due to the fact that 

magnesium behaves the behavior of sodium 

because its water envelope is large, therefore the 

percentage of adsorption less than calcium on 

the surface of soil particles. As for salts in the 

study soil, we observe the predominance of 

magnesium chloride salts in sabkha soils and 

sodium chloride in Yusufiyah soils, which are in 

transition from Shoura to Sabkha because they 

contain a high percentage of magnesium 

chloride. 

Table 2: Some chemical traits of soil samples before and after leaching. 

Location 

Before leaching After leaching 

EC 

(dS.m
-1

 

pH 

Main dissolved ions (mmol.L
-1

) EC 

(dS.m
-1

 

pH 

Main dissolved ions 

(mmol.L
-1

) 

Ca
2+ 

Mg
2+ 

Na
1+ 

Cl
1- 

Ca
2+ Mg

2

+ 
Na

1

+ Cl
1- 

Yusufiya

h 

131.4

8 

7.1

6 

16.1

2 

108.7

5 

1184.1

1 

1207.7

5 
3.12 

7.8

4 

11.8

5 
9.97 1.02 

1.4

0 

Al-

Shomali 

188.5

1 

7.1

2 

28.4

0 

385.9

6 
1466.2 

1691.1

2 
3.46 

7.8

1 
8.76 

14.6

1 
2.54 

3.6

8 

Al-

Shamia 

206.9

2 

7.0

8 

81.9

2 

528.6

3 

1456.1

7 

1954.7

3 
4.71 

7.7

6 

14.9

4 

23.8

0 
2.92 

5.1

8 

 

Table 3: The speed rate of leaching the main ions in the leached sabkha soils. 

Location 
Main dissolved ions (mmol.L

-1
) 

Ca
2+ 

Mg
2+ 

Na
1+ 

Cl
1- 

Yusufiyah 0.7351 0.0917 0.0009 0.0012 

Al-Shomali 0.3085 0.0379 0.0017 0.0022 

Al-Shamia 0.1824 0.0450 0.0020 0.0026 
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