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Summary 

This study was conducted in the laboratory of plant diseases and the greenhouse 
of the Department of Plant Protection / College of Agriculture and Forestry / 
University of Mosul in the year 2021-2022. The aim was to isolate and identify 
some fungi carried on the seeds of peas, chickpeas, and broad beans and to control 
them in several ways, such as physical, biological and chemical control. Samples 
of peas were collected from the regions of al-Qubbah and chickpeas from the 
regions of al-Ayadiyah and al-Fadhiliyya, and broad been from the regions of 
Rabia al-Qubbah and al-Fadiliyah, at a rate of one kilogram for each type. Isolation 
and identification results showed the following fungal genera accompanying pea 
seeds: Aspergillus niger, Rhizoctonia solani and Alternaria alternate. Rhizoctonia 
solani appeared with a frequency of 20% on pea seeds. The following fungal 
genera accompanied chickpea seeds: Aspergillus flavus, Aspergillus niger, 
Alternaria alternate, Penicillium spp. and Alternaria longipes. Alternaria 
alternate appeared with a frequency of 10% on chickpea seeds. The following 
fungal genera accompanied broad bean seeds: Aspergillus niger, Aspergillus 
flavus, Penicillium spp, Alternaria alternate, Fusarium culmorum, Alternaria 
stemphlium and Alternaria cheiranthi. Fusarium culmorum appeared with a 
frequency of 7.5% on the bean seeds. The diagnosis of the pathogenic fungus was 
confirmed by molecular diagnostics and Polymerase Chain Reaction (PCR) 
technology, using the pair of universal primers, 

Front starter (3- ITS1 F:5 '- TCCGTAGGTGAACCTGCGG '). 

and reverse initiator (3-ITS4R: 5' TCCTCCGCTTATTGATGC). 

The results of the electrophoresis analysis using 2% agarose gel showing the 
appearance of a band of 550 bp base pair, which is the expected size produced by 
these primers, and by studying the nucleotide sequence and matching them with 
the global isolates in the Genome Bank, and it turned out to be the R.solani isolate 
under the accession number OP592258. 1 ID: It was diagnosed from pea seeds. 
An isolate of A. alternata under accession number OP592262.1 ID: was diagnosed 
from chickpea seeds. The isolate F.culmorum under accession number ID: 
OP592243.1 was diagnosed from broad bean seeds. The isolates were registered 
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in the National Center for Biotechnology Information (NCBI) gene bank, and this 
is the first record of the mentioned fungi on seeds in Iraq. Through the effect of 
fungal pathogenicity on cress seeds, it was found that the three fungi were highly 
pathogenic. R.solani had the most influence on the germination rate, reaching 
26%. Then came A.alternata, as it affection on the percentage of germination was 
33%. At the same time, the pathogenicity of F.culmorum was represented on the 
seeds of the cress, as the percentage of germination reached 57%, and that was 
compared with the seeds of the cress in the comparison treatment, as the 
percentage of germination reached 73%. The total protein of seeds was affected 
by the conditions of storage and treatment with fungus, as the percentage of total 
protein of pea seeds decreased in the third month to the lowest percentage of 11%, 
as well as the seeds of chickpeas protein, decreased to 12.25%. In comparison, the 
total protein of broad bean seeds decreased to 13.43%. Biological control agents 
showed an apparent effect in reducing the proportion of fungus. The results 
showed that T. harzianum had a high antagonistic efficiency against the three 
pathogenic fungus. The degree of parasitism in the two fungus A. alternate. And 
F. culmorum reached No. (1) on the Bell scale, the percentage of inhibition 
amounted to 79% and 71.67%, respectively, while R. solani reached the degree of 
parasitism No. (2), as the percentage of inhibition reached 59.33%. The cinnamon 
extract had the highest rate of inhibition of R. solani colony growth at a 
concentration of 5 ml, as it amounted to 51.67%, and the percentage of inhibition 
of the growth of A. alternate and F. culmorum were 48.33% and 43.67%, 
respectively. As for Saccharomyces cerevisiae, the inhibition rate for R. solani, A. 
alternate and F. culmorum was the inhibition rate was 71.33%, 51.33% and 45%, 
respectively at a concentration of 4 g/L. 

As for chemical control, Beltanol had a clear superiority, giving 100% inhibition 
in all concentrations (0.5, 1, and 1.5) ml for R. solani, A. alternate, and F. 
culmorum. For field characteristics, the highest percentage of germination of pea 
seeds was for the treatment contaminated with R.solani after treatment with 
cinnamon extract, which reached 94.33%. The lowest percentage of infection was 
with R.solani + microwave treatment for 60 seconds, reaching 64.33%. Treatment 
with R.solani + microwave for 40 seconds and treating the seeds with R.solani and 
then with Beltanol did not significantly differ from each other in terms of infection 
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severity, reaching 0.22 and 0.24, respectively. For chickpea, the highest 
percentage of germination was for the treatment of seeds with the A.alternata 
before the treatment with Beltanol, as it reached 77.33%, and for the treatment of 
seeds with T. harzianum, and after the treatment of the seeds with A.alternata, as 
the percentage of germination reached 77.33%. The lowest percentage of infection 
was for the A.alternata and then with beltanol, as the percentage of infection 
reached 33.33%. The lowest level of infection severity was in treatment with 
A.alternata and then with beltanol, as the severity of infection reached 0.19. For 
the broad bean, the highest percentage of germination was for seeds contaminated 
with F.culmorum and then treated with hot water at 50 °C, the seeds treated with 
F.culmorum before treatment with Beltanol and the seeds treated with F.culmorum 
and after with Beltanol, as the percentage of germination reached 100% for all 
treatments. The percentage of infection was when the seeds were treated with 
F.culmorum and then with the Beltanol, as it reached 25%, and the lowest level of 
infection severity was when the seeds were treated with the F.culmorum and then 
with Beltanol, which reached 0.05. The average characteristics of the pea showed 
that the treatment of the seeds with the R. solani and then the treatment with the 
yeast increased the average length of the vegitative part reached 29.81 cm. The 
average of of the total root was 26.21, while the average percentage of chlorophyll 
was superior to the treatment with R. solani exposed to microwave radiation for 
30 seconds, as the average percentage of chlorophyll was 23.00 SPAD. As for the 
effect on the average weight of the vegetative and wet roots, the treatment with R. 
solani and then with beltanol, which amounted to 23.36 gm. As for the average 
weight of the vegitative and dry roots, it showed the superiority of the treatment 
of seeds with R. solani, and before that with beltanol reached 7.03 grams. As for 
the chickpea, it had the highest average vegitative length when the seeds were 
treated with the A.alternata and then with T. harzianum, as it reached 31.00 cm. 
for the average length of the root, it was the highest value for the two treatments 
with the A.alternata and after the treatment with T. harzianum and the treatment 
with A.alternata, then treated with beltanol, as it reached 28.50 and 28.42, 
respectively. The highest value of the average percentage of chlorophyll for the 
treatment of seeds with A.alternata and then with butanol, as it reached 3.43 
SPAD. With regard to the average weight of the vegetative and wet root system, 
the treatment of seeds with A.alternata after treatment with the cinnamon extract 
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was 33.29 gm. As for the average weight of the vegetative system and dry root, 
the highest treatment was with A.alternata, and before that the treatment with the 
extract of the cinnamon, as it gave 11.83 g. The results showed that the average 
characteristics of the bean plant were higher than the treatment with F.culmorum, 
and the seeds were then treated with Beltanol, as the average vegitative length 
reached 46.46 cm. Chlorophyll, and the highest value of F.culmorum treated with 
microwave radiation for 60 seconds was 34.13 SPAD. The treatment with 
F.culmorum, after treatment with blantanol, excelled in the average weight of the 
vegitative and wet root, reaching 105.12 g. As for the average weight of the 
vegitative and dry root, we note that Treatment with F.culmorum after treatment 
with the blantanol gave the highest value as it reached 38.50 g. 
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