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Abstract

Ten fungal genera were isolated and diagnosed from soils of citrus trees
(orange, lemon, and bitter orange). During the winter and summer seasons in
Mosul city, the frequency of fungi in general during the winter season was
highest, specifically in soils of lemon trees with a frequency of 26%, followed
by soils of bitter orange at a frequency of 21%. In the soils of orange trees, the
frequency rate was 15.7%, but during the summer season, the highest frequency
was 15% in the soils of bitter orange trees, followed by 10.5% in each of the
soils of lemon and orange trees. The most common fungal species present in
soils of citrus trees was the Aspergillus with a frequency of 57% during the
winter season and 56% during the summer season, followed by Penicillium, at a
frequency of 36% during the summer season, and Fusarium during the winter
season and at a frequency of 25%, while the rest of the fungal genera were
isolated with a lower frequency than the above-mentioned fungi, and the results
are clear. There is variation in the total number of CFU colony forming unit for
Aspergillus in most samples of citrus tree soil and the frequency of its frequency
during the winter and summer seasons for these samples, as well as for
Fusarium, Penicilium and Trichoderma. The other fungi that recorded frequency
in one type of soil for these trees, such as Mucor, Diplodia, and Ulocladium,
with the highest percentage of total number of formation unit The CFU colony is
for Aspergillus sp., and it recorded 23% of orange trees during the winter season
and 28% of bitter orange during the summer season, while the lowest percentage
of the CFU total number of colony forming unit was for Geotrichum candidum
and Ulocladium spp., 2.6% and 2.1% each. During the winter season, the lowest
percentage of the total number of colony forming units was for the fungi
Alternria alternata and Ulocldium spp. during the summer season. It was 3.8%

and 2.6%, respectively.

A study of soil characteristics the highest percentage of moisture was found

in the soil of sour orange trees, wich reached 94%, followed by the soil of lemon
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trees 88%, while the soil of orange trees 86%. The pH value of the samples was

7.33,

121, 7.40 and 7.68 for orange, bitter orange and lemon tree soils
respectively, and the highest electrical conductivity value (EC) of bitter orange
soil was 0.38 mmol / cm and its value was 0.26 and 0.25 mmol / cm each of the

soil of lemon and orange trees, respectively.

Phytophthora infestans, Fusarium solani, Rhizoctonia solani, and
Aspergillus niger were isolated and diagnosed from cutting the bark and fibrous
roots of orange and lemon trees showing symptoms of gum disease (foot rot)
and root rot disease. Phytophthora infestans was isolated from the bark of
orange trees at 65%. The roots of lemon trees with a frequency of 86%, followed
by the Fusarium solani with a frequency of 80% of the bark of lemon trees, 22%
of the bark of orange trees, and 13% and 50% of the roots of orange and lemon

trees, respectively.

The results of the test results of the pathogenic Phytophthora infestans in
the laboratory using twigs and leaves taken from healthy citrus seedlings
showed that the fungus may cause gum disease in twigs, and the infection rate
was 75% and 58.3% for the isolated branches of lemon and orange, respectively,
and that the percentage of leaves infected with disease Brown spot 100% and

90% for lemon and orange leaves, respectively.

When studying the efficacy of Trichoderma harzianum in vitro as a
biological resistance, it showed high antagonism against pathogenic fungi
isolated from citrus trees, reaching the degree of antagonism 1, and Bacillus
subtilis 1solates showed high antibacterial ability and efficiency against
pathogenic fungi isolated from citrus trees and achieved the highest growth
inhibition against the pathogenic Phytophthora infestans The amount of 83%,
and the results showed that the use of biological control agent 7. harzianum, in
the laboratory, had a clear effect and led to a reduction in the disease gum

disease of branches and brown leaf spot disease, as the highest percentage of
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branches infection treated with T harzianum was 25% and 16.6% for each of the
isolated branches 122 of lemon and orange trees, respectively, while it reached
The incidence of brown spot disease on leaves is 10% for each of lemon and

orange leaves.

The diagnosis of the two isolates of Phytophthora infestans (isolated from
the bark of orange trees and the roots of lemon trees) was confirmed using the
PCR technique and based on the primers pair) [the initiator ITS1 and the
initiator ITS4], as the results were shown after the electrophoresis procedure on
the agarose gel at a concentration of 2%. The resulting beams for both isolations

were about 650 base pairs.

The results of a study that sequences the sequence of nitrogenous bases in a
DNA strand revealed the presence of 6 sites of genetic variation or heterogeneity
in the nucleotide sequence of both isolates compared to the original gene at the
NCBI site, the two isolates were not identical with some and their match rate
with other isolates in the NCBI site was 99%. This means that the percentage of

genetic variation for each sample is 1% compared to the original gene of

P.infestans.
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