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ABSTRACT  
 
 Iran is located in a dry region with low rainfall and high evaporation, accumulating different salts in the soil 
surface. Therefore, it is necessary to accomplish an operational method in order to evaluate the required water 
needed to wash out salts from the soils. Nowadays, Soil salty and  alkani  (means continental sodium) and its 
resulted problems is and  prohibitive  aspect of land exploration in many continents especially in dry and semi 
dry areas, So it is as most bottle neck cause in irrigation agriculture. Because of geological position and 
climates, Iran has most extended  soils affected by solution additives and  it is fifth country  in the world for this 
which located in central continental ,southern fields. In our country ,rare studies taken place  in many aspects 
especially for soil different parameters relations affected by salt .In this study , we have planed to evaluate part 
of  Khouzestan  province lands which has heavy alkali and salty soils comprehensively and offer new practical 
relations and evaluate some present relations. This study estimated anionic removal and ionic pair effects on  
transcation sodium amounts measurement resulted by anionic removal via Bowetr &Hatcher method  and soil 
solution  ionic paie effects calculation has taken place with geochemical sotware I named Miniteq .To 
evaluating(SARp)and real SAR named (SARa)which is for pair-ionic complex are the same and their 
parameters relation in solution ionic mixture affected abovementioned area as 
followes:SARa=0.1524+1.1506*SARp,  R2=0.991. 
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Introduction  
 
 Soil salinity is a process during which the 
soluble minerals in the surface soil may be attained 
to the extent that by which surface layer will lose the 
potential for growing and developing the plants [1]. 
Anyway, in the agriculture, as a sustainable 
development basis through the country, water 
accounted as the main limiting factor for it and due 
to more evaporation, accumulation of minerals and 
salinity is a natural act and inevitable.  
 In 1970, about 50% of whole irrigating lands 
encountered with different ranges of salinity 
problems, alkalinization, drainage, and bilge 
conditions, and it is now expected that it has more 
increasingly been developed [2]. In any conditions, 
increased performance in the surface unit of Faryab 
lands and or development of current cultured area is 
accompanying with functions like correct 
management, exploitation and scientific and reliable 
usage of physical resources for (water and soil) 
production. Applying such management in the 
agriculture and irrigation can be practical by 
following up for objectives like water economy, 
decreasing the water shortage losses by proper 
distribution, developing central exploitation 

instruments for more suitable irrigation and finally 
reducing the soil and lands salinity and drainage [4]. 
 in super saline soils, one can use 30 cm of good 
quality water to leach the depth of 30 cm of the soil 
and provide a proper medium for plant development. 
Based on studies conducted on clay - silt soils and 
average electric conductivity of saturated extraction 
with more than 40 dS/m, he obtained following 
experimental formula for estimating the water 
needed for leaching. This formula applies for 
conditions where the water content calculated is 
applied to the soil by deep water method [8]. 
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 Where, Dw is applied water depth, Ds, soil 

depth (both, based on cm) C and C  ( m
dS

) are 
mean of salts concentration in the same depths of soil 
before and after leaching [9]. After some studies, 
Making some changes in the Ryo equation as 

following and put  Ds
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and presented the first model [9]. 
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 Equations (1) and (2) have been presented for 
soil and water conditions and might not be applied 
for different conditions and places and need a 
correction index. Water height required for leaching 
depends on the physical and chemical properties of 
soil, leaching water and leaching method. According 
to Dregne, the water content required for leaching is 
related to the analysis of soil, leaching and drainage 
water [3]. 
 Applying equation (2) on the same soil texture 
(Sandy Lume to Silty Lume), Van Horn reported 
different results. The drawback of this model is 
ignoring the equilibrium salinity (ECe) and soil’s 
initial moisture [5]. following experimental formula 
for calculating the leaching water required for 
Solonchak soils is presented [9][12]. 
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 Where, R* is leaching water, Wfc is the soil 
moisture at the farm capacity, Wt is water reserved in 
the soil before leaching (all based on m3 per ha) and 
n is index, which can be changed between 0.5 and 2 
according to Rozorph’s suggestion. The more 
increased soil salinity and its improper mechanical 
properties, the more is n index, and the more 
increased water content required for leaching. V.R> 
Volobuev gives leaching process by following 
equation [5]. 
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                   (4) 

 
 Where,  is depth of water required for leaching; 
1 is water content required for attaining the soil 
moisture to the farm capacity limit; 2 is the water 
content required for attaining the soil moisture from 
the arable capacity to the saturated limit; 3 is the 
water content passing the soil after attaining the soil 
to its saturated limit. Covoda suggested following 
relation for water content required for leaching [5]. 
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 Where y is the leaching depth (mm), x is mean 
of soluble salts in the soil profile to the depth of 3 m 
(based on w%), n1 is an index depending on the 
mechanical conditions of the soil and for sandy, 
loomy and clay soils it is 0.5, 1 and 2 respectively 
and n2 is the index related to the depth of 
groundwater (m) and  for groundwater depths about 

1.5-2, 2-5 and 7-10 it is 3, 1.5 and 1 respectively. 
The salinity of groundwater in the limit of low to 
average, high and very high, the n3 index is 1, 2 and 
3 respectively [5]. Lafler and Sharma believed Ryo 
model and calculated the equation indexes for their 
soils considering the equilibrium electric 
conductivity (ECe) and initial moisture of soil as 
well [11]. This equation is as following: 
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 Where: Dlw is the water gross depth (irrigation 
water based on cm) [9]. presented a model for Iran’s 
soils, particularly is applicable for central parts of 
Khouzestan and is like Ryo’s [11]. 
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  [11]. presented two models for permanent 
drowned conditions and alternative drowned 
conditions  
1. Permanent Drowned Conditions: 
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Materials and Methods  
 
 Studied area is a part of Khouzestan lands with 
20167 ha in area which has been located in the north 
of Ahvaz between 48o, 40’, 50” and 51’, 50” 
longitudinal and 31o, 24’, 25” to 31o, 37’, 10” of 
north latitude.  In its northern and eastern boundaries, 
there have been located Dez and Karoon rivers, in its 
southern boundaries, Ahvaz and in its western 
boundaries Andimeshk-Ahvaz railroad.The study 
included the compilation and examination of 188 soil 
samples affected to different degrees by dissolved 
exchangeable salts in accordance with standard 
procedures. 
 Bauer and Hacher method was adopted in order 
to correct inaccuracies in the measurement of volume 
of exchangeable sodium resulted from anion 
excretion. In addition, the effects of soil dissolved 
ion pair were determined by use of MINTEQ 
geochemical software program.  
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Results and Discussion   
 
The Relation between Actual SAR and Practical 
SAR: 
 

 The present research differentiates between 
practical SAR (SARp), which is considered for 
uncorrected ion pair, and actual SAR (SARa), which 
is considered for corrected ion pair complexes. The 
relation between these two parameters in dissolved 
ion composition of soils affected by salts in the study 
region is obtained through the following equation. 

 
SARa= 0.1524+ 1.1506xSARp  R

2= 0.991  SE= 0.065 

  
Fig. 1: Result of SARa(mmol.lit-1).    

 

  
Fig. 2: Result of realation between  SARa(mmol.lit-1)  , SARp(mmol.lit-1).   
    
Applicability of Estimating Equation of 
Exchangeable Sodium Percentage in Study Region 
Soils: 
 
Considering the analyses conducted as well as the 
relations between ESP and SAR, attempt was made 

to establish an estimating equation, as a result of 
which the following equation was obtained for ECe< 
13 dS.m-1 samples. 
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 The pertinent correlation coefficient for 1 
percentile is meaningful. Accordingly, the above 

empirical equation can be applied for the study 
region soils (ECe<13). 

 

 
 

Fig. 3: Result of ESR new model and us salinity lab model. 
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