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SUMMARY

The study included choosing of two types of soil with different in its
texture in order to study the effect and cycles of wetting and drying on the
dynamic equilibrium of basic cations (Ca™?, Mg™, Na" and K") and the
soil was moistened with two types of water (river and well water) to
study the effect of ionic strength of irrigation water on equilibrium state,
two sites within Nineveh Governorate, as follows: The first site is in the
Al-Mazra’a area (sandy clay loam) and the second site is in the Bashiga
area (loam). The following results were obtained :

* The results of wetting and drying periods showed that in (long wetting -
short drying) system, the release of dissolved and exchanged cations from
Bashiqa soil was generally higher than that of the Al-Mazra’a area soil,
and in the (short wetting - long drying) system, as the values of dissolved
cations release in the soil of Al-Mazra’a soil in general were higher than
that of Bashiqa soil, while the exchanged cations released from Bashiqa
soil were higher than those of Al-Mazra’a soil. (short wetting - short
drying), in which the values of soluble and exchanged cations were
completely identical in both systems and for each of the two study soils,
the results of ionic strength of the irrigation water, showed greater
liberation when leaching with well water compared with river mater for
all wetting systems of the tow study soil.

* The results of the number of wetting and drying cycles showed that the
values of the dissolved and exchanged base cations decreased with the
increase in the number of wetting and drying cycles, with the exception
of the sodium ion, which was a high value in the fifth wetting cycle. The
results of the ionic strength showed that the well water was superior in
releasing cations over the river water for all the wetting and drying cycles
of the two study soils.

* The results of the kinetic study showed that all the kinetic equations
used in the study gave a good description of the release of base cations,
and the power function equation excelled in the mathematical description
of release based on the least standard error and the highest determination
coefficient among the arrangement of the rest of the equations, and the
equations were arranged as follows:

Calcium ion (Ca™) : power function equation > diffusion eq. > Eluvich
eq. > zero order eq. > first order eq.
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Magnesium ion (Mg ™) : power function eq. > Eluvich eq. > diffusion eq.
> zero order eq. > first order eq.

Sodium ion (Na') : power function eq. > Eluvich eq. > diffusion eq. >
zero order eq. > first order eq.

Potassium ion (K" ) : power function eq. > diffusion eq. > Eluvich eq. >
zero order eq. > first order eq.

* The results showed that the adsorption rate of sodium is higher than the
adsorption rate of potassium, as the percentage of sodium adsorption
reached (86.23) and (77.53) for the soil of Bashiga and Al-Mazra’a area,
respectively, while the percentage of the adsorption of potassium
amounted to (50.53) and (50.52) for the soil of Bashiga and the Al-
Mazra’a soil, respectively.

* The thermodynamic approach to adsorption of sodium and potassium
according to the Q/I ratios law showed a close correlation between the
amount of the two ions in the solid soil phase and its effectiveness in the
liquid phase of the soil. The values of the determination coefficient R
ranged from (0.75 to 0.98) and (0.95 to 0.96). ) for sodium and potassium
respectively, and the value of mobile sodium amounted to (0.8895) and (-
0.4827) for the soils of Al-Mazra’a and Bashiqa respectively, while the
value of mobile potassium amounted to (-4.466) and (-8.7762) for the
soils of Al-Mazra’a and Bashiqa respectively, and regarding the capacity
value The regulatory value of sodium potential in Bashiqa soil was
233.764x10° (cmol.kg/mol.I"')y?!, while the value in the soil of Al-
Mazra’a area was 86.577x10° (cmol.kg/mol.l'l)'Z/ ' As for the regulatory
capacity of the potassium potential, its value in the soil of Al-Mazra’a
arca was 48.514x10° (cmol.kg/mol.L™")"?, while it was in Bashiqa soil
67.585x10° (cmol.kg/mol.I"")* "', and regarding the value of the relative
activity of sodium ARONa in the soil of Al-Mazra’a area was
(1.0274x10%) mol.I""*, while in Bashiga soil it was (0.2064x10%) mol.1""*,
and the relative activity of potassium AR(K was In the soil of Bashiga
(12.985%10°) mol.I'"*, while in the soil of Al-Mazra’a area it was
(9.2055%10°) mol.I""%, the values of change in the free energy of sodium
recorded (0.0160 and -0.9343) KJ/mole.kelvin for the soils of Al-Mazra’a
area and Bashiqa, respectively, while the free energy values of potassium
(1.3143 and 1.5180) KJ/mole.kelvin were recorded for the soils of Al-
Mazra’a and Bashiqa area, respectively.
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* The value of the molar fraction of the liquid phase for calcium ranged
from (0.29) to (0.67) in the solid phase, and for magnesium from (0.14)
for the liquid phase to (0.13). In the solid phase, for sodium, from (0.07)
for the liquid phase to (0.11) for the solid phase, and for potassium from
(0.03) for the liquid phase to (0.015) for the solid phase.
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