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Abstract

Corm rot and Fusarium yellowing are the major disease of gladiolus with widespread
prevalence. The causal agent is the fungus Fusarium oxysporum f. sp. gladioli, which causes
corm rot, leaf yellowing, and eventual plant death of gladiolus. Fusarium yellowing and wilt is
a severe and highly destructive disease, causing 30—70% yield losses in gladiolus. Disease
management relies on integrated strategies, including cultural, chemical, and biological
methods, as well as using resistant cultivars. In this study, morphological and biological
characteristics of various fungal isolates were investigated. Additionally, four pairs of universal
and specific primers were employed to determine species identification, forma specialis, and
the race of selected isolates. Results demonstrated that all isolates were pathogen on gladiolus
cv. Oscar. Universal primers ITS and Tef enabled fungal identification at the subspecies level.
Application of primer pairs FOGA/B and FOGE/F revealed that all examined isolates belonged
to race 2 of the fungus. This study represents the first molecular characterization and
identification of Fusarium oxysporum f. sp. gladioli (FOG) isolates from Iran.
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Table 1) Specific primers used in the PCR tests

Primers name

5°-3” Sequence

References

FOG A CATCTCACGACAACATTAGGG
FOG B AAGCTCACGAAAGTTGGTGGG
FOGE CAGCTCACGACCTGTAGT
FOG F CAGCTCACGATGGGAATC
ITS4 TCCTCCGCTTATTGATATGC
ITSS GGAAGTAAAAGTCGTAACAAGG
EF-1-986 CATCGAGAAGTTCGAGAAGG
EF-728 TACTTGAAGAACCCTTACC

Haan et al., 2000

White et al., 1990

Jimenez-Fernandez et al., 2010
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Figure 1 - Colony of some Fusarium isolates obtained from

gladiolus on PDA culture medium
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Table 2) Morphological characteristics of different Fusarium isolates obtained from gladiolus plants.

Isolate name The Presence or The presence and Microconidia form Phialid form
absence of macroconidia form
chlamydospores
FGO01-6 Abundant 4 cells One or two-celled , spore ball Short monofialid
formation
FGO01-18 Very abundant - 4 cells One or two-celled Short monofialid
sometimes double
FG02-01 very little 4 cells One or two-celled , spore ball Short monofialid
formation
FG02-05 Yes 4 cells One or two-celled , spore ball Short monofialid
formation
FG02-06 Yes 4 cells One or two-celled , spore ball Short monofialid
formation
FG02-08 Abundant 4 cells One or two-celled , spore ball Short monofialid
formation
FG02-09 Yes 4 cells One or two-celled , spore ball Short monofialid
formation
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Figure 2- Comparison of shoot length in response to inoculation with different fungal isolates three
months after inoculation. The highest relative shoot length was observed in isolate FG02-06 and the
lowest relative shoot length was observed in isolate FG02-09.
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Figure 3- Comparison of the rate of disease development on gladiolus corms of
Oscar cultivar inoculated by different isolates of Fusarium oxysporum f.sp gladioli
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Figure 4 - Results of inoculation of rhizomatous iris (Iris germanica) using a mixture of two isolates
FGO02-01 and FG02-05 of the fungus Fusarium oxysporum f.sp gladioli : growth reduction (left) and
chlorosis and necrosis of plant leaves (right) compared to the un inoculated control.
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Figure 5) Results of PCR test using two primer pairs (FOGA/FOGB) and (FOGE/FOGF) on seven different Fusarium
oxysporum f.sp gladioli isolates. Lanes 1, 3,5, 7, 9, 11 and 13 correspond to the primer pair (FOGA/FOGB) and lanes
2,4,6,8,10, 12 and 14 correspond to the primer pair (FOGE/FOGF). M indicates molecular weight (1kb Ladder).
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Figure 6) - Phylogenetic relationship of seven selected isolates of Fusarium oxysporum gladiolus with
different isolates of Fusarium oxysporumbased on a 650 bp fragment amplified with the primer pair
FOGA/FOGB. The tree was drawn based on the neighbor-joining method using MEGA X software and
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Figure 7) Results of PCR test using primer pair (ITS4/ITS5) for seven different
Fusarium gladiolus isolates. Lanes 1 to 7 correspond to the seven fungal isolates
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Figure 8- Phylogenetic relationship of two selected isolates of Fusarium oxysporum gladiolus (FG02-01
and FG-02-05) with isolates of different Fusarium species based on a 600 bp fragment amplified with the
ITS 4/1TS 5 primer pair. The tree was drawn based on the neighbor-joining method using MEGA X
software and 1000 bootstrap replicates. The species Fusarium armeniacum was used as an outgroup.
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Figure 9- Phylogenetic relationship of two selected isolates of Fusarium oxysporum gladioli (FG02-01 and
FG02-05) with different isolates of F. oxysporum f.sp gladioli based on a 300 bp fragment amplified with
primer pair EF-1-986/EF-728. The tree was drawn based on the neighbor-joining method using MEGA X

software and 1000 bootstrap replicates
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