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Summary

SUMMARY

Due to the importance of potassium in the forest environment and
its large role, five forest sites were chosen from northern Iraq the first is
the Nineveh forest (Occidental, Azedarach, Eucalyptus, Paradise, Funeral
cypress, Pine canariensis, Pine fruit), Nimrod and Askikalk forest
(Eucalyptus), are classified as (Inceptisols) Atrush (Occidental,
Hawthorn, Oak, Pine) and Zawita forests (Walnuts, Sidra, Pine, Oak,
Almond, Betoum, Herbs) are classified as (Mollisols). Twenty soil
samples representing the rhizospher zone depth (0 - 0.15 m) and different
plant samples to study the potassium status of forests soils.

The results indicated the following:-

- The soils were characterized with low soil reaction (6.14 to 7.52), with
high cation exchange capacity (19.0 - 43.0) Cmol..Kg", high organic
matter content (11.0 - 62.5) g.Kg", calcium carbonate (71 - 509) g.K.

- A clear effection of forest cover on the distribution of
different potassium forms, soluble (0.010 - 0.051) mmol.L", available
(0.08 - 2.83), non - exchangeable (0.69 - 3.68), mineral (6.17 - 81.66) and
total potassium (9.50 - 82.9) Cmol.Kg™.

- The potassium exchange according to the chemical approach showed a
clear variance in the Gapon constant K (130 - 1133) L.mole” and
according to Sposito Kg~ (0.39 - 3.82) L.mole”, The distribution
coefficient ranged from (0.94) to (19.27) LKg" .The mole fraction (MF)
values for the liquid phase ranged from (0.12 - 2.92) x 107 while the
mole fraction for the solid soil phase (0.05 - 0.31) x 107 and with mean
(0.13).

- Mathematical description showed that the Langmuir equation was more
suitable to describe K- adsorption than Freundlikh and Timken equations.
The maximum potassium adsorption values were (5.11 - 17.39) with
mean (11.60) mg.Kg"' and the bonding energy were (0.26 - 0.45) with
mean (0.36), MBC (0.01 - 0.07) with mean (0.04) LKg" R; (1) and SP
(2.51 - 3.44) with mean (2.81).




Summary

- The thermodynamic approach showed, the potassium was adsorbed on
the planner position of surface sites, according to ARK, values and with

bonding energy K (0.85 — 8.29) with mean (3.65) L.mol™'.The reaction
was spontaneously and controlling by diffusion process.

- The kinetic approach showed the influence of time on potassium
adsorption. The first-order equation was superior to the kinetic equations
zero, second, parabolic, power function, Elovich as the best mathematical
description. The rate coefficient of the first-order equation were
(7 - 140) x 107, (49 - 267), (53 - 201), and (435 - 853) x 10™ mint" for
K- conc, ARK,, K; and PBCy respectively.

- The potassium release threshold ranged from (0.15 to 1.20) mmol.L™!
using distilled water, and (0.11 - 0.50) by using ARk.

- The potassium fertility status in forests showed that the K - available
ranged from (0.08 -2.83) Cmol.Kg", the non-exchangeable potassium
(0.74 - 3.72) Cmol.Kg"', KSP (0.19 - 14.68) %, The potassium-
thermodynamic availability according to K; (0.06 - 11.65) Cmol.Kg”,
ARK, (0.04 - 0.45) x 107 (mol.L)**, PBCy (28 - 289) Cmol..Kg"'/mol
'L%, AG (1.09 - 1.44) Kj.mol" Kelvin™. The potassium potential is
(2.91 - 4.60) which makes these soils suffer from a lack in potassium
availability and classified as medium to poor and processing is
spontaneous process according to the values of free energy.

- The concentration of potassium in forest leaves were (0.1 — 2.05) %,
which were below the critical limit (2.2 - 3.0) %. forest tree leaves
suffered from potassium shortage, which required further studies to
improve the potassium fertility status.
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