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Abstract

Improvement of saline soils is very important from the point of view of soil and
water resources conservation. Excess Solution salts in the root zone can reduce
water uptake by the plant due to reduced soil osmotic potential. Necessary
strategy in dealing with this issue is reducing the soil salinity to optimum level
by capital leaching. The purpose of this study was to investigate the application
of different amounts of leaching water in reducing salinity and evaluating
experimental and theoretical models in predicting final salinity. This research was
carried out in a part of Mohammadabad lands of Sistan plain as a randomized
complete block. This experiment are carried out with five treatments and four
iterations using test plots with one-to-one meter. Leaching was performed using
100 cm of water in four intervals of 25 cm. The required physical and chemical
analyses before and after leaching and after the application of each irrigation
cycle in treatments and at different depths up to 100 cm of soil were performed
on the collected data. The results showed that the use of 100 cm of water for
leaching could reduce the soil salinity class from S2A2 to S1A2. Experimental
and theoretical models were evaluated and the results showed that theoretical
models predicted the final salinity better than experimental models. Of all the
experimental and theoretical models studied in this study, the theoretical model
of a single reservoir with a correlation coefficient of 94% had the best results.

1. Introduction

Improvement of saline soils is very important from the point of view of soil and water resources
conservation. In saline soils, crop production is adversely affected by soluble salts within the root zone
as well as by shallow saline water table. Excess Solution salts in the root zone can reduce water uptake
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by the plant due to reduced soil osmotic potential. Necessary strategy in dealing with this issue is
reducing the soil salinity to optimum level by capital leaching.

The purpose of this study was to investigate the application of different amounts of leaching water in
reducing salinity in Sistan region soils and evaluating experimental models including Leffelaar and
Sharma (1977), Pazira and Kawachi (1981), Pazira and Keshavarz (1998) and theoretical leaching
models including reservoirs model (SRM), series of reservoirs (SRM), Theoretical Plate — Thickness
Model (TPTM) in predicting final salinity.

2. Materials and Methods
Study area

Located in south east of Iran, Sistan region is one of the areas characterized with great soil spatial
variability. This research farm is located at coordinates of 61 degrees 32 minutes East and 31 degrees 2
minutes North and is 481 m above sea level. According to Képpen—Geiger climate classification, Zabol
climate is classified as hot and dry climate with warm and dry summers.

Experimental models

Lafler and Sharma (1977) the equation indexes for their soils considering the equilibrium electric
conductivity (ECe) and initial moisture of soil as well. This equation is as following:

1)

S

D
= 0.062 (D_> + 0.034
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Pazira and Kavachi (1981) presented a model for Iran’s soils, particularly is applicable for central parts
of Khouzestan:

(EC; — ECyq)
[(ECi — ECqq)

Dy 2
=0.076 (D—) +0.023

w

Studies related to the preparation and compilation of this experimental model in salinity and sodium
fields in the southeastern part of Khuzestan province through field experiments have been performed
on the model plots (Pazira and Keshavarz):

(ECF —ECeq)] _ D \*%%* (3)
[—(ECi el 0.0764 (—)

w
Theoretical models
Reservoirs model (SRw)
This model developed by Van der Molen (1979), In this model, the soil is assumed to be a reservoir
with a volume (V) that has the same amount of moisture or soil solution (liquid phase) with an initial
concentration of Co. During the leaching process, Ci leaching gradually replaces the soil solution.
t

Co=Cit (o= CeT “

Where, Ct is the concentration of salt in the outflow of the reservoir (soil) at time tand T at stop time.

Series of Reservoirs Model (SRM)
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Ina similar way, the expressions corresponding to the concentration of the effluents from the second
(C,), the third (C3) and the fourth (C,) reservoir are obtained. Therefore, the general equation for the
concentration in nth reservoir is of the following form:

_f£ k=n-1 fntn (5)
Ca=Cit (Co—CeT/T Y (142
k=0

Theoretrical plate-thickness model (TPTM)

This model considers the soil profile to be a continuous column. Glueckauf (1949) developed a
theoretical formilation describing the behavior of such a column.

e =GO SPT g o g S P (6)
C —(; > [erfcm\/ﬁ e .erfcmx/ﬁ

Where P = D,,/6f..Ds, N = Ds/2K ; 0y is the soil moisture content at field capacity; D,, denotes the
net depth of leaching water.

Finally, the values obtained from field and laboratory experiments and the values obtained from
experimental and theoretical models were compared through statistical statistics of root mean square
error (RMSE) and coefficient of determination (R2).

3.  Results
The results show that with the increase of leaching to the plots, the electrical conductivity and the

percentage of exchangeable sodium have decreased, but this decrease is better seen in the electrical
conductivity, so that in the first application of applied water to a depth of 50 cm, Electrical conductivity
and percentage of exchangeable sodium have decreased significantly, but in depth the opposite trend
has been observed.

The results show that among the experimental models, the lowest value of RMSE was related to the
receptive Pazira and Kavachi and Pazira and keshavarz models with a value of 0.16 and for a depth of
0-25 cm. The maximum value of RMSE is related to the Pazira and Kavachi model with a value of 3.35
and for a depth of 0-100 cm. The predicted salinity coefficient had the highest value equal to 0.88 in
the Pazira and Kavachi model and a depth of 0-75 cm.

Among the theoretical models, the lowest value of RMSE was related to the reservoir series model
(SRM) and TPTM with a value of 0.03 and a depth of 0-25 cm. The maximum value of RMSE is related
to the TPTM model with a value of 3.47 and a depth of 0-100 cm. The predicted salinity coefficient had
the highest value equal to 0.99 in SRm model and a depth of 0-25 cm.

4.  Discussion and Conclusion

In general, it can be concluded that theoretical models predicted the final salinity better than experimental
models. Of all the experimental and theoretical models studied in this study, the theoretical model of a single
reservoir with a correlation coefficient of 94% had the best results.
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