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ABSTRACT 
 

The study are located at part Shoaibieh lands of Khuzistan province, Iran. , it is necessary to accomplish an 
operational method in order to evaluate the required water needed to wash out salts from the soils. this research 
is to investigate types of chemical reformer materials of salt and sodiumized soils and predict final extent of 
salinity and sodiumization of soils for ranges under study. In this research, chloridric acid is used in addition to 
using gypsum and sulfuric acid as reformer materials of soil. the new material has involved chloridric acid. as 
one of the reformer factors of soil and in view of results obtained from its actions, it acted to provide a new 
experimental and theoretical model with change of some environmental parameters that more desired results are 
obtained. This work presents the possibility of the salinization as well as desodification.               
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Introduction 
 

From global view, after climate, soil is regarded 
as the third main part of human environment. Soil, in 
addition to that is based for desert-living creatures, 
especially human communities , and is took into 
account as an exclusive environment for all types of 
lives especially plants. Plants are factors absorbing 
sunlight and are responsible for circulation of 
carbonic gas in nature. In all types of life, there is a 
room for soil in a sequence and soil is taken as an 
ideal common thing to decompose corruption of dead 
and run off materials. water is necessary not only to 
sustain all types of life, but soil, is applied as the 
most important factor to transfer minerals and 
compounds and has a balanced role. It prevents from 
accumulating minerals before , with transferring and 
solving salt from soil and or conversely, soil as a 
refiner keeps types of organic and mineral 
compounds in itself and depending on conditions 
dominated on soil environment, they make different 
fates for soil (Baibordi, Mohammad ,1993. Soil 
physics, Tehran university, fifth edition). 

 Existence of dry regions have two main reasons 
including: 

A) a condition dominant on geographical 
ordinates of 30 and 60°, northern and southern 
prevent from forming rain –making clouds, and 
therefore,  regions located in given ordinates  are  
low-rained and dry,q and  territorial deserts of the 

world are sparse  around these geographical ordinates 
(Diallo, 2001). 

B) soil deserts are  due to special conditions for 
form of land inequality and materials form it.  

It should be noted that dry regions of Iran are 
influenced by two above cases, so that based on 
obtained evidences, Iranian climate  among 180 to 
200 million years ago, i.e. time when  it placed in 
northern ordinates less than 10°, has been warm and 
moist  but in parallel of continental movements, most 
of Iranian territory  has been located in ordinates of 
25 to 35° (desert belt of the world) that this event 
with some other environmental factors  made field   
desert conditions dominate on most of Iranian 
regions in more than 1 to 2  million years ago 
(neogene and quaternary). form of array of chain 
mountains of Alborz and Zagros  like a wall prevents  
moving rainy clouds  into central regions of Iran. 
(Naghavi, Hormoz, 2003, suitability of curve models  
for moisture features and movement of minerals in 
soil, effected by  domestic animals fertilizer, 
doctorate thesis) 

From view of application and consumption of 
water in agriculture, salt and or salt and sodium lands 
need much values of water of irrigation, in view of 
this fact that in recent decades, areas of water holder 
of constant rivers in periodically-decreasing dry and 
semi-dry regions show useful water. As a result, 
problem of tendency for salinity of production 
sources is increasing. therefore, in view of shortage 
of water desired for agriculture, being dry of the 
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country and high transpiration, providing solutions 
and troubleshooters will be a necessary thing that we 
could have increase for quality of soil and level 
under cultivation. (Pazira, Ibrahim, 2001, problem of 
tendency for quality of production sources (soil and 
water) to salinity and sodiumization and its effects on 
agriculture). 

The goal of this research is to investigate types 
of chemical reformer materials of salt and 
sodiumized soils (case study of lands for Shoaibieh 
desert of Shoushtar- Khuzestan province) and predict 
final extent of salinity and sodiumization of soils for 
ranges under study. In this research, chloridric acid is 
used in addition to using gypsum and sulfuric acid as 
reformer materials of soil. the new material has 
involved chloridric acid in this research as one of the 
reformer factors of soil and in view of results 
obtained from its actions, it acted to provide a new 
experimental and theoretical model with change of 
some environmental parameters that more desired 
results are obtained. 
 
Materials and Methods 

 
The investigated region is a part of central desert 

of Shoaibieh for Khuzestan province with area of 
15800 hectares that is located in distance of 40 km in 
south of shoushtar city among 48 ° and 37 ' to 48 ° 
and 50 ' for eastern abscissa and 31° and 37 ' to 32 ° 
for northern ordinate . this region is surrounded from 
north to mound hills of Shoaibieh, from east to Shatit 
river and from west and south to Dez river and 
contains central and large region of Maleki dasht for 
Shoaibieh that does not include lands of margin for 
above-mentioned rivers. however, the most high and 
low limited points under study are 43 and 22 m, 
respectively. General steep of lands from north to 
south in northern lands is 5 in 1000 and in the rest, 5 
in 10,000. 

Sampling from soil will be before running tests 
to depth of 1/5 m from soil level ,from depths of 0-
25, 25-50, 50-75,75-100 and 100 -150 cm, 
respectively that thereby salinity and sodiumization 

class for places running test will be determined once 
again. in this study, water washing method for 
solution salts will be from profile of soils " periodic 
drown" with total (sum) of practical water depth as 
100 cm that is done in four frequency of 0.25 m.  

It should be noted that depths of sampling from 
soil (inside double cylinders) has been taken as 1.5 m 
after total application of consumed water depth 
similar to case before leaching. But after application 
of 0.25 ,0.50 and 0.75 m from depth of water for 
leaching that are used in first, second and third 
frequencies, respectively, depths of sampling is from 
soil profile with said frequencies (25 cm) only to 1 m 
depth from soil level. The consumed water is 
sampled for leaching and will be analyzed. in 
addition to it, situation of layering different horizons 
of soil, depth for contact with underground water, 
measurement of hydraulic leading of soils saturation 
(with direct or indirect methods) will be done in 
study point. 

How location of double cylinders is similar to 
doing test of permeability. in order to determine 
speed of penetration of water to soil and effects of 
leaching on it, leaching is usually done in first and 
last opportunity to consume water. in rectangular and 
circular methods that six pairs of double cylinders 
are usually used, after penetration of the first round 
of water for leaching and doing sampling from given 
depths, a pair of cylinders are removed from round of 
test and adding water of irrigation or leahingis 
continued to application of the last round of 
consumed water. but in case of that three or four 
pairs of double cylinders are used (triangular and or 
square methods), after application of any time of 
water for leaching and doing test from soil inside 
cylinders, the sampled place is occupied by one PVC 
pipe equally –diameter with sampling drill of soil 
and space inside it is filled and hit by soil that in fact, 
sampling place is from soil of cylinder level that 
escape and leakage of water are prevented. Usually, 
samples are picked up in three iterations with 
frequency of 0.25 m and to said depth, from soil. 

 
 

 
Fig. 1: Sample plates 
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For all picked up samples (water and soil), 
factors such as salinity (ECe), reaction (pH), solution 
cations (Mg2+,Ca2+,Na+) will be measured to 
calculate sodium absorption ratio (SAR) and solution 
cations, (HCO3-,SO42-,C1-) and for soil samples 
before and after leachin of percentage values for 
calcium carbonate, gypsum rate (watery calcium 
sulfate) in laboratory. the given chemical 
decompositions while leaching include electrical 
conduction for soil saturation extraction (ECe), 
reaction (pH) and solution cations (sodium, calcium 
and magnesium). In case that consumed water 

sample has no change scope in short time of 
leaching, picking up a sample of underground water 
for location of running test (if existence) is enough to 
do complete decomposition. In order to obtain 
different mathematical models, spss program is used. 
Net depth of irrigation water to soil depth as x 
(independent variable) and difference of final 
electrical conduction with balanced electrical 
conduction to difference of primary electrical 
conduction with balanced) as Y (dependent variable). 
Total of 11 experimental models were extracted by 
program. The used models are provided in table 4.

 
Table 1: Type and Rate of Consuming Modification Material in Specific Iteration 

Type and Rate of Consuming Modification Material in Specific Iteration Iteratio
n No. 

Test 
No. 
(Abb.
) 

Ro
w Hydrochloric Acid  Sulfuric Acid   Plaster  and  

Applicati
on 
(Tone in 
Hectare) 

Purificat
ion 
Degree 

Pure 
(Tone 
in ectar) 

Applicati
on(Tone 
in ectare) 

Purificat
ion 
Degree 

Pure 
(Tone n 
Hectar) 

Applicati
on(Tone 
in Hectar) 

Purificat
ion 
Degree 

Pure 
(Tone in 
Hectare) 

_ _ _ _ _ _ _ _ _ ×  _ 
One 
(L1) 

One 

_ _ _ _ _ _ _ _ _ 1st × 

Two 
(L2) 

Tw
o 

_ _ _ _ _ _ 6.67 7.5 5 2nd 
_ _ _ 3.31 92% ×× 3.05 _ _ _ 3rd 

3.21 33% 
1.0 
6××× 

_ _ _ _ _ _ 4th 

_ _ _ _ _ _ _ _ _ _ 
Three 
(L3) 

 

_ _ _ _ _ _ _ _ 5 
1st × 
 

Four 
(L4) 

 

_ _ _ _ _ _ 6.67 75 10 
2nd 
 

_ _ _ _ _ _ 13.33 75 _ 
3rd 
 

3.21 _ 92% 92% 92% 3.05×× _ _ _ 4th 
_ 33% _ _ _ _ _ _ 5 5th 

 ×Test with leaching water without employing reclamation material 
 ×Amount of pure sulfuric acid equal to 5 .0 ton pure Gypsum 
 ×Amount of pure choleric acid equal to 5.0 ton pure Gypsum 
 
Table 2: Calculated regression coefficient for electrical conduction and sodium for eleven experimental models. 

Equation 
L1 L2 L3 L4 

EC ESP EC ESP EC ESP EC ESP 
Linear 0.631 0.460 0.609 0.779 0.714 0.690 0.639 0.324 
Logarithmi
c 

0.832 0.485 0.838 0.771 0.920 0.575 0.913 0.024 

Inverse 0.454 0.355 0.483 0.395 0.519 0.203 0.554 0.098 
Quadratic 0.851 0.478 0.899 0.892 0.909 0.753 0.879 0.572 
Cubic 0.918 0.481 0.957 0.900 0.966 0.759 0.962 0.699 
Compound 0.743 0.694 0.505 0.801 0.923 0.818 0.680 0.554 
Power 0.698 0.563 0.674 ni0.650 0.712 0.632 0.761 0.146 
S 0.256 0.216 0.345 0.263 0.255 0.196 0.332 0.002 
Growth 0.743 0.694 0.505 0.801 0.923 0.818 0.680 0.554 
Exponentia
l 

0.743 0.694 0.505 0.801 0.923 0.818 0.680 0.554 

Logistic 0.743 0.694 0.505 0.801 0.923 0.818 0.680 0.554 

 
All eleven iterations (in 4 cases tests)  were used 

in 7 cases of it from different reformer materials of 
soil and continuity of leaching  for minerals was 
done from  their soils profiles by leaching. In 

addition, in four cases (test L1 and L2- first iteration, 
L3 and L4 – first iteration), doing leaching was done 
by application of leaching. 
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Table 3: assesmant of infiltration rates and different types of reclamation materials 

 
Area 

Reclamation materials Infiltration (cm/h) 
Before leaching After leaching 

L1 Without reclamation material 0.98 0.71 
L2 Gypsum 0.12 0.12 
L3 Sulfuric acid 0.78 1.2 
L4 Choleric acid 0.18 0.70 

 
Table 4: Eleven empirical model in this assessment 

Formula 
Linear ba.XY   
Logarithmic ba.lnXY   
Inverse b

X
aY 

1
.

 
Quadratic cbXaxY  2

 
Cubic dcXbXaxY  23

 
Power abXY   
Compound XabY .  

S )( b
X

a

eY


  
Logistic )).(/1/(1 XabuY   
Growth baXeY   
 XaebY ..  

 
Results and Discussion 

 
Results for different depths and frequencies for 

leaching of regression coefficients are calculated for 
eleven experimental models. 

After doing leaching in different cares to choose 
reformer material , speed of water penetration to soil 
was measured before and after doing leaching .as 
taken in  table 2, permeability without reformer 
material, after adding 100 cm of water and reformer 
material of gypsum has caused that permeability does 
not change. The reformer materials of sulfuric acid 
and chloridric acid by applying leaching have caused 
improvement of soil structure and permeability. 
 
Conclusion: 

 
To leaching minerals, it is necessary that 

reformed depth is determined and in the same rate we 
add water to soil, otherwise if we add water less than 
reformed depth washing action would be less and we 
would have salinity problem. When we use  water 
more than reformed depth, it causes increase of cost, 
without decrease of minerals significantly. By 
application of 100 m of practical water in order to 
leaching minerals, washing sodium is not done in 
parallel of it and there is need for adding reformer 
materials that the best reformer material in region is 
sulfuric acid. 
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