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Rapeseed (Brassica napus L.) is a widely cultivated oilseed crop in Iran and
worldwide, valued for its role in producing edible oil, supporting energy production,
and contributing to food security. Studies have shown that Fusarium species causing
crown and root rot diseases are among the major threats to canola production in
Golestan Province and other regions of Iran. These fungal pathogens are responsible
for reduced canola yield. In this study, 103 contaminated rapeseed samples exhibiting
crown and root rot symptoms were collected from canola-growing fields of Golestan
Province. Among these samples, 79 Fusarium isolates were obtained, and the
pathogenicity of 59 isolates was confirmed using pathogenicity assays. To identify the
collected isolates at the species level, we used a combination of morphological
characteristics and molecular/bioinformatics analyses using sequencing of the ITS and
TEF1-a genes. Accordingly, the identified isolates were Fusarium acuminatum,
Fusarium proliferatum, and Fusarium culmorum. Interestingly, Fusarium culmorum
and Fusarium proliferatum accounted for 47 and 42% of the identified isolates among
the collected samples. For the first time, this study reports the pathogenicity of these
three Fusarium isolates collected from the studied regions. The results highlight the
importance of accurate identification and the integrated management of pathogenic
Fusarium isolates to reduce economic losses and maintain healthy rapeseed
production.
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Extended Abstract

Introduction

Rapeseed (Brassica napus L.) is one of the most important cultivated oilseed crops worldwide and in
Iran, playing a critical role in edible oil production. In addition to its economic roles, this plant enhances soil
health by improving soil biochemical features. Studies have shown that fungal pathogens, particularly
Fusarium spp, causing crown and root rot, are among the most damaging threats to canola yield. These
catastrophic diseases cause considerable yield reductions and economic losses in regions such as Golestan
Province, where rapeseed cultivation has been promoted in recent years. Therefore, integrated management of
canola fields by accurate identification of pathogenic Fusarium isolates can guarantee the sustainable
production of canola in this part of Iran.

Obijectives

Due to the economic damage of rapeseed root and crown rot disease occurrence in canola fields of Golestan
Province, this investigation aims to isolate, identify, and evaluate the pathogenicity of Fusarium species
isolated from different parts of this region.

Materials and Methods

During the 2021 to 2023 growing seasons, a total of 103 rapeseed samples with symptoms of crown and
root rot were collected from 11 regions of Golestan Province, Iran. Totally, 79 fungal isolates of the genus
Fusarium were isolated and purified. Afterwards, these isolates were assessed for pathogenicity by inoculation
of 28-day-old rapeseed (cult. RGS003) seedlings under controlled greenhouse conditions.

Species-level characterization of the isolates was conducted using morphological methods and
identifications keys available for specific identification of fungal species coupled with macroscopic
characteristics (color and growth rate of the colony on PDA medium) and microscopic features (shape, size,
and production mode of microconidia and macroconidia, presence and formation of chlamydospores, and
presence of twisted hyphae on PCA medium), as well as molecular/bioinformatics techniques by amplification,
sequencing and evolutionary relationship of the ITS and TEF-/a genes.

Results

The outcomes exhibit that 59 isolates were pathogenic and caused disease symptoms on the rapeseed
seedlings. The identified isolates were classified as F. acuminatum, F. proliferatum, and F. culmorum. The
results indicated that F. culmorum and F. proliferatum isolates were considerably prevalent among the
collected samples from the studied regions. Accordingly, F. culmorum isolates possessed 47% of all evaluated
isolates, while 11% of the identified isolates were F. acuminatum. Additionally, F. proliferatum isolates
accounted for 42% of the identified isolates. The morphological/molecular characterization of the studied
isolates was aligned with previously reported results, and confirmed our results.

Additional greenhouse experiments exhibited that the evaluated isolates showed a differential
pathogenicity toward rapeseed seedlings by causing moderate to severe disease symptoms in the crown and
root tissues of the treated seedlings. The identified isolates also differentially affected root length, fresh root
weight, seedling height, and fresh aerial biomass compared to the control group. Although F. acuminatum was
less prevalent among the identified isolates, it showed the highest disease severity in canola seedlings. The
pathogenicity levels of F. culmorum and F. proliferatum were comparable to each other, yet both were lower
than that of F. acuminatum.

Conclusion

The outcomes demonstrated that the studied isolates differentially affected the growth and development of
rapeseed seedlings. This observation may indicate the presence of possible synergistic interactions among
Fusarium isolates in the onset of crown and root rot diseases in canola. Further large-scale molecular and field
experiments are recommended to identify new pathogenic isolates of this fungal genus that may pose a threat
to canola yield and oil production in the studied regions of Golestan province, Iran. Taken together, the
integrated management of canola fields by regular monitoring of these fields for identification of novel
pathogenic Fusarium isolates might improve the productivity of this crop by applying effective and practical
control strategies against fungal pathogens in canola-growing regions.
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