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Table 5. The obtained isolates of Fusarium spp. and the areas of their collection
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Table 6. Variance analysis for the effect of Fusarium fungus isolates obtained from different areas of Jiroft and different
inoculation methods on the mortality rate of onion seedlings
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** * and ™ indicate significance at the probability level of 5%, 1% and non-significance, respectively.
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Table 7. Mean comparison of the e effect of Fusarium fungus isolates obtained from different
areas of Jiroft on the mortality rate of onion seedlings.
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The means with the same letters are not statistically significantly different at the 1% probability level
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Table 8. Variance analysis of the effect of Fusarium isolates on the percentage of onion tuber damage
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** * and ™ indicate significance at the probability level of 5%, 1% and non-significance, respectively.
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Table 9. Mean comparison of the effect of Fusarium isolates on the percentage of onion tuber damage
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Isolate Damage percentage
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The means with the same letters are not statistically significantly different at the 1% probability level
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Table 10. Variance analysis for the effect of the method of the mycorrhizal

inoculation on the percentage of colonization of onion roots
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** Significant at the 1% probability level
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Table 11. Mean comparison for the effect of different methods of mycorrhizal inoculation

on the percentage of colonization of onion roots
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The means with the same letters are not statistically significantly different at the 1% probability level
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Table 12. Variance analysis for the vegetative traits of onion plants as affected by mycorrhizal and Fusarium fungi.
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**and ™ indicate significance at the probability level of 5%, 1% and non-significance, respectively
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Figure 4. Pathogenic effect on tuber diameter
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The means with the same letters are not statistically significantly different at
the 5% probability level
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Figure 5. Mycorrhizal effect on root length
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The means with the same letters are not statistically significantly different at the
5% probability level
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Introduction:

Fusarium rot in onions caused by the fungus Fusarium oxysporum is one of
the most important onion diseases, which represents a significant agricultural
challenge, leading to decreased onion yields globally. In addition to affecting the
crop on the farm, this pathogen also causes damage during storage. The responsible
organism infects the basal stem plate of the onion bulb and eventually kills the
entire plant through degradation of this vital structure. Infections by F. oxysporum
in dormant bulbs during storage, paving the way for secondary infections.
its Soilborne nature, coupled with a broad host range complicates its control.
Biological control strategies, using antagonistic microorganisms, are considered
as an alternative method for existing chemical treatments. These methods are
integral to the development of sustainable agriculture, particularly in suppressing
phytopathogenic fungi. Arbuscular mycorrhizal fungi (AMF) are beneficial soil
microorganisms. They establish mutualistic symbioses with the roots of the most

important food crops, playing essential roles in sustaining long-term soil fertility
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15



«Applied Research in Field Crops» Vol 36, No 4, 2024

and health. This study investigated the efficacy of the arbuscular mycorrhizal
fungi (AMF) with two application methods of soil and seed coating in mitigating
Fusarium onion rot and promoting plant growth factors under laboratory and pot
conditions.

Materials&Methods

Sampling:

First, samples were collected from onion fields in different areas of Jiroft city,
which is one of the main onion-growing areas in Iran.

Isolation and identification of pathogens from diseased onion plants:

After transferring the infected plants to the laboratory, isolation and purification
of fungi was done.

Pathogenicity test and selection of the most aggressive isolates:

After the isolation and purification of the isolates, and pathogenicity tests
on seedlings and tubers, the most aggressive isolate was determined. Then the
morphological identification of the target species was conducted based on the
visual characteristics using the identification keys of Leslie & Summerell (2008).

Investigating the effect of mycorrhizae on fusarium rot disease of onion:

We evaluated the synergistic effect of four mycorrhizal species, Rhizophagus
iranicus, R. intraradices, Funneliformis mosseae, and Glomus caledonium on the
control of Fusarium onion rot (the aggressive isolate) in a foreign hybrid cultivar
(Minerva).

Staining and determination of root colonization percentage:

In order to prove the symbiotic relationship of arbuscular mycorrhizae with the
roots of the selected plant species, the roots were stained according to the method
of Phillips and Hayman (1970).

Pathogen inoculation and determination of disease severity percentage:

A six-point scale was used to evaluate the severity of the disease (Naseri, 2008).

Results & Discussion:

The most aggressive isolate was determined and subsequent morphological and
molecular analyses confirmed it as Fusarium oxysporum. Root staining procedures

revealed strong colonization by the mychorrizal fungi within the onion roots. The

16



Effect

results showed that the growth parameters increased significantly in the presence
of mycorrhizal fungi. Conversely, the vegetative traits showed a decrease in the
presence of Fusarium contamination. The data showed that root inoculation with
mycorrhizal fungi led to increases in plant height, tuber diameter, root length, root
volume, and fresh and dry weight of the plants. Specifically, plant height increased
from 16.6 cm in non-mycorrhizal plants to 19.3 and 20.3 cm in plants treated with
the mycorrhizal fungi via seed and soil, respectively. Tuber diameter expanded
from 5.07 mm in non-mycorrhizal plants to 7.63 and 7.80 mm following seed
surface mycorrhization and soil application. Root length showed a significant rise
from 19.3 cm in non-mycorrhizal plants to 22.5 cm in mycorrhization with seeds.
Also, a 24% increase in the root mass was observed in the inoculated plants. The
fresh and dry weights of the plants were considerably higher in the mychorrhizal-
treated plants comparedthe non-mycorrhizal plants, while all the vegetative traits
showed a decrease in the presence of Fusarium contamination.

Conclusion:

The primary objective of this research was to investigate the efficacy of
arbuscular mycorrhizal fungi in mitigating disease severity and enhancing growth
parameters of onion plants. The findings suggest that mychorrhizal species can
significantly reduce the severity of the disease caused by F. oxyspurum.
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