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ABSTRACT

Onion is a major horticultural crop, which is regularly affected by substantial yield loss due to fusarium
basal rot. In this research, the pathogenicity tests of eight Fusarium isolates were performed on onion
bulbs of the Early Grano cultivar in vitro. Four isolates, namely HR1, HR97, HR42, and HR21, showed
the highest degree of pathogenicity. The host ranges of the four pathogenic isolates were determined in
the greenhouse condition. The HR1, HR42, and HR21 were isolated from the genus Allium. The TEF
regions were sequenced on these isolates and the diagnosis of Fusarium oxyosporum f. sp cepae was
approved based on a comparison with the sequence data of the GenBank. The screening for fusarium
basal rot was performed on some Iranian onion cultivars together with the two foreign cultivars, namely
the Early Grano and Sweet Spanish. The results indicated that the Ghermeze-Azarshahr cultivar and
Sefide-Kashan cultivar were, respectively, sensitive and tolerant to this disease. The expressions of the
COI1 transcript (Coronatine-Insensitive 1) and the ERF1 transcript (Ethylene Response Factor 1) were
measured in the sensitive and tolerant cultivars after inoculation with the Fusarium isolates. The results
showed no difference in the COI1 expression between the sensitive and tolerant cultivars. The ERF1
expression was higher in the Ghermeze-Azarshahr cultivar 24 hours after inoculation; whereas, an ERF1
expression decline was observed in the Sefide-Kashan cultivar. According to the results, it seems that the
ERF1 plays a key role in resistance mechanisms of onions infected with fusarium basal rot disease.
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Figure 1. The pathogenicity test results of eight
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pathogenicity of four isolate that selected for another
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o4 |||AF246838.1 Fusarium oxysporum f. sp. tulipae
65 AF246891.1 Fusarium oxysporum f. sp. tulipae
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DQ837693.1 Fusarium oxysporum f. sp. lactucae
98—| DQ837694.1 Fusarium oxysporum f. sp. lactucae
KT716210.1 Fusarium proliferatum
53 KU711672.1 Fusarium proliferatum
99 | KU711673.1 Fusarium proliferatum
KU711674.1 Fusarium proliferatum
r KU711696.1 Fusarium verticillioices
LG KX584417.1 Fusarium verticillioices
KU711693.1 Fusarium erticillioices
’ KU711694.1 Fusarium erticillioices
JQ429335.1 Fusarium equiseti
JQ429377.1 Fusarium equiseti
KU711723.1 Fusarium equiseti
h KU711721.1 Fusarium equiseti
KU711722.1 Fusarium equiseti
o7 | KM231926.1 Fusarium solani
KM231936.1 Fusarium solani
o3 | KU711773.1 Fusarium solani
KU711759.1 Fusarium solani

5 KU711757.1 Fusarium solani
KU711758.1 Fusarium solani
KR072628.1 Colletotrichum gloeosporioides
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Figure 2. The phylogeny tree obtained from tefl sequence from HR1, HR42, HR21, and HR97 isolates and Fusarium
isolates obtained from Gene Bank with access number with MEGA 7 software and Neighbor Joining method with
1000 Bootstrap. Colletotrichum gloeosporioides with accession number of KR072628.1 was considered as out group.
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Table 2. Results of variance analysis of fusarium
basal rot severity and percentage of infection at 90

days after inoculating with isolate HR1 (IRAN
3741C) on different cultivars of Iranian onion

Mean of squares

Source of df Percentage of Severity
variance -

infected Index
Replication 2 0.48™ 0.07™
Cultivar 8 59.25™ 057"
Error 16 1.68 0.06
C. V. - 1.37 14.54
S99 doy0 N Jliol v jo Gl s Sl oS ey NS g e

S g glas

** ns: Significantly difference at 1% of probability levels and non-
significantly difference, respectively.
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Table 3. Mean comparison effect of cultivar on the
percentage of infected plant and disease severity of

fusarium basal rot disease.

- Percentage of Severity
Cultivars infected plant (%) index
GhermezeAzarshahr 100° 2.34°
Gholi-GhesehZanjan 100° 2.17™%
SefideKashan 86.667¢ 0.97°
SefideKhomein 96.667" 1.37™
SefideKurdestan 96.667™ 1.77%
Sefide Qom 93.33" 1.77%
Dorche-Isfahan 96.667™ 1.91%
Texas Early Grano 93.33 2.14%®
Yellow Sweet Spanish 90.01% 1.44%¢
HSD 4.6696 0.9241
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In each column means followed by at least a common letter,
are not significantly difference at 5% probability level.
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Figure 3. Differences in relative expression levels of the ERF1, and COI1 genes between the FOC-sensitive or
tolerant cultivars of onion 24, 48 and 72 h after FOC inoculation. The error bar indicates standard error, and the beta-
tubolin gene was considered the reference gene. * Indicates a significant difference at the 1% level with the control
sample not inoculated with the fungus
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