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Isolation and Characterization of Potassium-
Dissolving Microbes from Soils and
Rhizospheres of wheat and olives and studying
their ability to dissolve metallic potassium from

different regions of Homs Governorate
Prof. Dr. Abdullah Al-lIssa (1) Dr. Lina Al-Naddaf (2)
Eng. Youssef Al-Fatoum (3)

Abstract

In order to study the most efficient microbes in dissolving metallic
potassium, Microbes (bacteria - fungi) were isolated from the root zone
(rhizosphere) and the adjacent soil devoid of roots from a field crop
(wheat), and fruit tree (olive) in the villages of Al-Sayed and Hadatha in
the eastern and western countryside of Homs soils with different content
of calcium carbonate. Cultural microscopic and biochemical tests of
bacteria and fungi showed the presence of 33 isolates, some of them are
gram-positive and others are gram-negative, 7 isolates belong Bacillus,
and 5 isolates are Pseudomonas, 20 isolates of soluble fungi of metallic
potassium. Studies have been followed up to find out which microbes are
more efficient at dissolving metallic potassium in the laboratory in
Alexandrov liquid medium.

An estimation of the solubility zone diameter was performed for (KSB)
potassium soluble bacterial colonies, and it was found that the isolate
KSP33 of Pseudomonas taken from the wheat rhizosphere in Al-Sayed
village gave the largest diameter of the solute zone - 1.95 cm, as for the
potassium solubilizing fungi (KSF), they showed a greater power to
dissolve potassium than bacteria. The solubility area of KSF2 isolate was
estimated at 2.95 cm, taken from the olive rhizosphere in the village of
Hadatha.

It became clear when studying the ability of potassium soluble bacterial
isolates to dissolve metallic potassium during three incubation periods (7
— 15 - 20 days), The amount of dissolved potassium during the first
incubation period (7 days) for the isolates ranged between (3.80-22.4)
mgr/l, the amount of dissolved potassium decreased during the second
incubation period (15 days) to (2.50 - 16.50) mgr/l, while in the third
incubation period (20 days) the amount of potassium solved by
dissolution was less and ranged between (1.20 - 8.50) mgr/l. On the other
hand, the results related to the potassium dissolving fungi showed an
increase in the amount of potassium released with the increase in the
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incubation period, where the dissolution rate increased from 15.6 mgr/I
during the first period (7 days) to 21.05 mgr/l during the second period
(15 days), then the amount of the soluble Potassium decreased to 19.45
mgr/l during the third period (20 days) compared with the second
incubation period (15 days).

It was recorded a strong direct relationship between the solubility of
potassium values for bacteria and the mean pH value during the first and
second incubation periods, but this relationship weakened in the third
incubation period.

On the other hand, the results showed that fungi Aspergillus are more
capable of dissolving metallic potassium than bacteria with the increase
in the incubation period.

Bacterial and fungal isolates were sieving to find out which are the
most efficient in dissolving metallic potassium; It was found that there
was a bacterial isolate KSB1 in the olive rhizosphere of Al-Sayed village,
which gave the highest dissolution rate of 22.4 mgr/I. As well as a fungal
isolate KSF1 in the wheat rhizosphere in Hadatha village gave 21.3
mgr/l. These two isolates are promising in their potential to be used as a
potassium soluble biofertilizer.

It was clear from studying the relationship between some soil indicators
and the number of potassium-dissolving bacteria in the soil of Haditha
village, that there is a strong direct relationship between the soil content
of organic matter, dissolved potassium, and calcium carbonate on the one
hand, and the bacterial number of potassium solvents found in the soil of
Hadatha village on the other hand. It was also found that there is a direct
relationship between the soil content of organic matter, dissolved
potassium and calcium carbonate, and the bacterial count of potassium
solvents in the soil of Al-Sayed village.

Keywords: potassium-dissolving microbes, metallic potassium,
Bacillus, Pseudomonas, soil and rhizosphere, Homs Governorate
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Methyl Red Positive Negative
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Nacl Negative Negative
H,S Negative Negative
Denitrification Negative Negative
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glycerol Positive Positive
Sucrose Positive Positive
Maltose Negative Negative
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