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Abstract:

The study was conducted in the laboratories of the Department of Biology,
College of Science, University of Mosul, during September 2024. 22 soil
samples contaminated with diesel fuel were collected from different locations in
Nineveh Governorate, including from different locations in / Ninevh governorat
and included 13 samples from Mosul-Sinjar road and 9 samples from Mosul-
Dohuk road, using Potato Dextrose Agar (PDA) and Yeast Extract Malt Extract
agar (YM agar). The results showed that all diesel fuel contaminated soil
samples had diverse microbial content of fungi (molds and yeasts). 135 fungal
isolates of different genera were obtained, and the soil sample with the highest
fungal diversity was sample No. 1 from Mosul-Sinjar road. Aspergillus spp.
recorded the highest occurrence rate on YM agar, reaching 33.8% of all samples,
while Penicillium spp. recorded the highest occurrence rate on PDA, reaching
28.6% of all samples. 7 fungal isolates were registered at the National Center for
Biotechnology Information (NCBI) after molecular identification using
Polymerase Chain Reaction (PCR) technology. Specific primers were designed
to detect the ITS gene. The ability of the primers to bind to specific sites in the
isolates' DNA was tested. A pair of specific primers was used: ITS1 (tandem
primer) and ITS2 (reverse primer). These isolates include Fusarium
chlamydosporum (ID PQ764033), Alternaria botrytis (ID PQ764034), Fusarium
equiseti (ID KT366737), Aspergillus flavus (ID OK393670), Rhodotorula
mucilaginosa (ID KF953900), Penicillium crustosumsum (ID OM836435), and
Rhodosporidiobolus sp.

Laboratory test results on diesel fuel-contaminated soil samples indicate
that the highest pH value was 7.9 in sample 2, the highest electrical conductivity
value was 17.7 mS / cm in sample 1 Mosul-Sinjar road, and the highest organic
matter value was 5.2% in sample 2 road. Mosul-Sinjar. As for Ions, four metals
were selected: zinc (Zn), lead (Pb), cadmium (Cd), and potassium (K) to

estimate their content in diesel fuel-contaminated soil samples using an Atomic
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Absorption Spectrophotometer (AAS). All samples were found to contain Ions
at varying levels. The highest zinc value was 20.5 ppm in sample 20, while the
highest lead content was 8.45 ppm in sample 19. Cadmium reached 0.444 ppm
in sample 20, and the highest potassium value was 0.657 ppm in sample 22 from
the Mosul-Dohuk road. The rotting efficiency tests for F. chlamydosporum, Al
botrytis, F. equiseti, A. flavus, and P. crustosumsum, as well as the yeast RAh.
mucilaginosa for heavy metal removal by measuring the tolerance index and
biomass. Scanning electron microscope (SEM) images showed that most fungal
isolates—particularly those belonging to the genera A. flavus and P
crustosumsum—showed thick-walled hyphae with a complex, reticulated
surface texture. Surface protrusions were observed on the hyphae, as well as
surface shrinkage of the conidia head and irregularities, which likely contribute
to the increased surface area. In several samples, crystalline and amorphous
deposits were observed on the surface of the hyphae, particularly after exposure
to lead (Pb) and zinc (Zn). These deposits are presumed to be metal complexes,
suggesting potential biosorption or bioaccumulation mechanismS. A SEM image
of F. chlamydosporum showed irregular structural abnormalities, such as wall

cracks and swollen tips, particularly after exposure to high concentrations of

lead (Pb) (4000ppm).
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