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Four pedons were taken from two sites in Nineveh Governorate
(Tal Abta, Rabi'a) for soils affected and unaffected by salts, their horizons
were diagnosed based on their morphological characteristics. It was classified
within the group of great soils (Calciorthids Saliorthids), which aims to know
the effect of bad management and misuse of water on the deterioration of the
soils and the possibility of a behavioral study of their reclamation using
chemical and kinetic approaches. The columns of saline soils were washed by
two methods of continuous and intermittent leaching using (Tigris River
water) and with a water column of pressure (0.05 m) fixed above the surface
of the soil to ensure homogeneous wetting of the soil. From the pore volume
up to the sixth pore volume with calculating the time required for it for
continuous leaching and intermittent leaching for three leaching batches, each
wash equal to two pore volumes. (6) Pore size, the wash filtrate was collected
for immediate chemical analysis, and after the leaching was completed, the
soil was separated from the column and cut into four parts with a thickness of
(0.1 m) and it was chemically analyzed. The new visions of irrigation water
quality and structural stability of soil were applied by adding potassium levels
expressed in the concept of (CROSS) as a substitute for sodium adsorption
ratios (SAR) to study the deterioration of the physical properties of rain feed
soils (unaffected by salt). The columns were filled with soil material (0.15 m)
in length (0.25 m) for the two sites and with a homogeneous bulk density
(1.33 Mg m'3).Different levels of CROSS (15.4, 11.2, 8.4,6.0) mmol, 1" were
used at SAR value At a constant (1.2) mmol, 1", the soil columns were
moistened with electrolyte solutions for (24) hours by capillary method and
left for a week to dry, then re-moistened for three wetting and drying cycles.

The results are as follows:
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The first axis: is bad management and misuse of water. The saline soils
were distinguished from the dammed soils by the deterioration of their
chemical properties as a result of bad management and improper use of water.
The variation in the chemical and physical properties of the soils had a
significant impact on the difference in values. The results of the study showed
very high levels of salinity in the salt affected soils (9.6 - 45.2). As for the
unaffected hematite soils, they were low (0.55 - 1.07) dS m™, and its ionic
speases were distributed according to their dominance as follows (Ca™* > Na"
> Mg™ > K" (Na" > Mg"™ > Ca™ > K") and (SO,> > CI > HCO;") (CI' >
SO4? > HCO;™"), sodium adsorption ratios (SAR) (8.70-51.60) and to ( 3.43 -
0.46 mmol, I, CROSS ratios from (9.80) to (57.90) and from (0.79) to (3.84)
mmol, I'', and monoion ratios (MCAR) from (8.70) to (52.10) and from (0.57)
) to (3.50) mmol charge I in saline and non-saline sites, respectively, and the
percentage of exchanged sodium (ESP) increased from (0.86 - 3.68) in non-
saline sites to (10.31-42.76), with an increase of (314%). at saline sites and
(ECP) values In terms of CROSS from (1.61 — 4.23) to (11.63 — (45.47) in
saline soils, the values of the preference coefficient of Gapon (Kg) in terms of
CROSS were higher than the values of the preference coefficient in terms of
SAR in the affected soils with salts, while in the unaffected soils the average
values of The Gapon constant was equal, and the pedogenic distribution
pattern of its values increased with depth in the horizons of demi - dwelling

soils and decreased in the salt-affected soils with depth.

The second axis: Behavioral leaching of salt-affected soils (chemical
approach) The leaching rate of the ionic species and the -electrical
conductivity values for the outflow differed according to the leaching method
and the depth of water added per unit depth of soil and soil texture on the
behavior of the leaching path way process. It was characterized by rapid and

slow process due to the dissolution of the easy and less soluble salts present in
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the in the leaching path, which was reflected in the rate of leaching speed of
the ionic species and their dominance in the two sites. by the continuous
leaching method. As for the intermittent leaching, it was in the following
order Na" = K" > Mg" > Ca™), (CI' > SO,” > HCO") in the site of (Tel
Abtah), but in the site of (Rabi’a), the order of the rate of leaching differed for
the species In the continuous leaching method, the arrangement of the wave
and negative ions was as follows (Na"'>K" > Mg"* > Ca"?), (CI> SO,* >
HCOs") and the intermittent leaching process led to change the path of the
order of the ion The positive and negative ions changes are in the following
order (K™> Mg"™> Ca™> Na' >), (> HCO;” > SO,>> CI'). The concept of
CROSS has outperformed SAR and MCAR through its highly significant
correlation with The electrical conductivity values for the different leaching
filters, as the average coefficient of determination was (0.96 = R*) compared

with the values of SAR and MCAR (R* = 0.92) and (R* = 0.93), respectively.

The kinetic approach showed: the possibility of mathematical description
of the salt leaching in terms of electrical conductivity, sodium adsorption
ratio, adsorption ratio (CROSS) and mono-ion adsorption ratio (MCAR)
validity of equations (Zero order, First order, Diffusion, Elovich, power
function) as a function of flow time or pore volumes for continuous leaching.
The discontinuity and the flow time indicate the possibility of using any of
these equations with a significant superiority of the power function and the
first order equations of over the rest of the equations. The rate coefficients ,(
Kec) ,(Ksar), (Keross) »(Kycar) values from (0.0008-0.0021) min ~'.according
to the first order equation And the step limiting rate of leaching in the two
sites was at the third stage,in which the reaction rate coefficient decreased
from (0.012) to (0.0003) and from (0.016) to (0.001) and from (0.022) to
(0.0004). and from (0.012) to (0.0008) min™ for the two methods of leaching
soils of (Tel Abtah and Rabi’a), respectively. The (intermittent leaching)
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process gave a wider scope to inherit more washed salts, which gives a
conclusive indication of the efficiency of intermittent leaching and its
superiority over continuous leaching. Less negatively and spontaneous to
indicate the ease of the salt leaching process. However, the intermittent
leaching process is more efficient than continuous leaching, as it reached (-
3.77) and (3.89 - 2.85) kilojoules mol™) for the soils of Tel Abtah and Rabia
(continuous and intermittent leaching, respectively), which gives it an applied

importance for the management of irrigated soils.

The third axis: New visions for irrigation water quality and soil structural
stability The addition of potassium levels in terms of (CROSS) led to the
deterioration of the physical properties of the saturated soils, as the saturated
water conductivity decreased from (0.099) to (0.050) and from (0.067) to
(0.036) cm min™' with a determination coefficient (R* = 0.85) (R*= 0.94). and
the average weighted diameter from (6.05) to (4.62 and from (6.81) to (5.74)
mm, and with a coefficient of determination (R* = 0.79) (R* = 0.88) for the
sites of Tell (Abtah and Rabi’a), respectively, the values of the optical density
of the soil water suspensions increased at the site of (Tell Abtah) From
(0.213) at the level of adding CROSS (6) to (0.294) at the coefficient of
determination (0.99) up to the level of adding CROSS (15.4) As for Rabi’a)
site, it increased from (0.240) at the level of adding CROSS (6) to (0.294) at
the determination coefficient ( 0.90) up to the level of CROSS addition (15.4),
while the percentage of aggregates using dry palm method, the percentage of
large aggregates higher than 4.75 mm decreased from (87.9) to (65) and from
(73.2) to (51.5). 15.4) mmol, I at Tel Abta and Rabi’a sites, respectively.
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