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The first report of Fusarium culmorum and Fusarium subglutinans in onion from
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ABSTRACT

Various Fusarium species are pathogenic groups that cause economic loss (quantitatively and qualitatively) in Allium cepa
L., Fusarium species including F. culmorum and F. subglutinans are of great importance in all onion growing areas.
Fusarium infection usually starts from the farm and continue throughout the storage and marketing. Fusarium and basal rots
of onion are important around the world. In recent years, they had a large spread in the major onion growing areas in West
and East Azarbaijan provinces, and now are the most important disease of onions in Iran. Therefore, in order to identify and
study this disease in major areas of cultivation, samples were taken from several fields in East Azarbaijan (llkhchi,
Azarshahr, Ajabshir, Bonab, Malekan, Marand, Maraghe) and West Azarbaijan (Miandoab, Khoy, Salmas) in summer
2012. After isolation and purification, 140 isolates were obtained. Eighty isolates were selected for pathogenicity test on
onion bulbs of which 42 were pathogenic. Among the 42 studied isolates, they categorized as extremely (14.28%), highly
(26.19%), moderately (40.48%) and weakly (19.05%) virulent. Based on morphological characteristics and molecular
identification using species-specific primers, eight species were confirmed. Out of the 42 isolates studied, F. subglutinans,
with a frequency of 2.38% and 43% disease severity and F. culmorum, with a frequency of 7.14% and 50% disease severity
are reported for the first time on onion in these areas.
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Table 1. List of Fusarium isolates used in this study and their geographical origin

Geographical . Isolate Isolate Geographical . Isolate Isolate
. Species . Species
region code number region code number
lIkhchi F. oxysporum 143 22 Salmas F. solani S12 1
lIkhchi F. oxysporum 112 23 Marageh F. solani MR51 2
Miandoab F. oxysporum Mi21 24 Maragheh F. solani MR26 3
Khoy F. oxysporum KH22 25 Maragheh F. solani MR32 4
Miandoab F. proliferatum MI166 26 Maragheh F. solani MR22 5
Miandoab-Malekan F. proliferatum  MIML12 27 Miandoab F. solani MI71 6
Maragheh F. proliferatum MR42 28 Miandoab F. solani Ml44 7
Bonab F. proliferatum B41 29 Miandoab-Malekan F. solani MIML32 8
Miandoab F. proliferatum MI33 30 lIkhchi F. solani 123 9
Malekan F. proliferatum ML43 31 lIkhchi F. solani 126 10
Bonab F. redolens B52 32 lIkhchi F. solani 144 11
lIkhchi F. redolens 163 33 Bonab F. solani B34 12
lIkhchi F. subglutinans 152 34 Malekan F. solani ML21 13
Salmas F. culmorum S14 35 Azarshahr F. solani A3l 14
Ajabshir F. culmorum AJ13 36 Azarshahr F. solani A51 15
Malekan F. culmorum ML12 37 Azarshahr F. solani A23 16
Miandoab-Malekan F. avenaceum MIML31 38 Azarshahr F. solani AJll 17
Malekan F. aveanceum ML54 39 Azarshahr F. oxysporum A54 18
Malekan F. crookwellens ML41 40 Azarshahr F. oxysporum A4l 19
Miandoab F. nygamai MI162 41 Bonab F. oxysporum B12 20
Miandoab F. nygamai MI31 42 Maragheh F. oxysporum MR12 21
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Table 2. List of species-specific primers, sequences and sources of primers

Primers Primer Seguence Species- Specificity Source & PCR program
Red-F 5-ATCGATTTTCCCTTCGACTC-3' F. redolens (Bogale et al., 2007)
Red-R 5- CAATGATGATTGTGATGAGAC-3 94°C for 4 min,10 (94°C for 30s, annealing
temperature (62°C) reduce by 0.2°C per
cycle,72°C for 30s), 30(94°C for 30s, 60°C
for 30s, 72°C for 30s), 72°C for 10min
Clox1-F 5-CAGCAAAGCATCAGACCACTATAACT-3 F. oxysporum (Mule et al., 2004b)
Clox2-R 5- CTTGTCAGTAACTGGACGTTGGTACT-3' 94°C for 5min, 35(94°C for 50s, 60°C for
50s, 72°C for 1min), 72°C for 7min
CLPRO1 5- TGCATCAGACCACTCAAATCCT-3' F. proliferatum (Mule et al., 2004b)
CLPRO2 5'- GCGAGACCGCCACTAGAT-3' 94°C for 5min, 35(94°C for 50s, 60°C for
50s, 72°C for 1min), 72°C for 7min
FEF1 5- CATACCTATACGTTGCCTCG-3' F. equiseti (Mule et al., 2003)
FER1 5- TTACCAGTAACGAGGTGTATG-3' 94°C for 1min, 25(94°C for 1min, 58°C for
30s, 72°C for 1min), 72°C for 7min
CIRC1 5- CTTGGCTCGAGAAGGG-3' F. circinatum (Schweigkofler et al., 2004)
CIRC2 5- ACCTACCCTACACCTCTCACT-3' 94°C for 3min, 45(94°C for 35s, 66°C for
55s, 72°C for 50s), 72°C for 12min
SuB1 5- CTGTCGCTAACCTCTTTATCCA-3' F. subglutinans (Rahjoo et al., 2008)
SUB2 5- CAGTATGGACGTTGGTATTATATCTAA-3' 95°C for 5min, 35(94°C for 50s, 56°C for
50s, 72°C for 1min), 72°C for 7min
TEF-Fs4f 5- ATCGGCCACGTCGACTCT-3' F. solani (Arifetal., 2012)
TEF-Fs4r 5-GGCGTCTGTTGATTGTTAGC-3 94°C for 5min, 40(94°C for 1min, 58°C for
1min, 72°C for 2min), 72°C for 7min
VER1 5-CTTCCTGCGATGTTTCTCC-3 F. verticillioides (Mule et al., 2004b)
VER2 5-AATTGGCCATTGGTATTATATATCTA-3 95°C for 5min, 35(94°C for 50s, 56°C for
50s, 42°C for 1min), 72°C for 7min
FcO1F 5-ATGGTGAACTCGTCGTGGC-3 F. culmorum (Nicholson et al., 1998)
FcO1R 5-CCCTTCTTACGCCAATCTCG-3' 95°C for 30s, (95°C for 30s 62°C for 20s,
72°C for 45s), 72°C for 5min
JIA-F 5-GCTAATTCTTAACTTACTAGGGGCC-3' F. avenaceum (Turner et al., 1998)
JIA-R 5-CTGTAATAGGTTATTTACATGGGCG-3' 95°C for 3min, 38(95°C for 30, 62°C for
20s, 72°C for 45s), 72°C for 5min
FaF1 5-CAAGCATTGTCGCCACTCTC-3' F. avenaceum (Williams et al., 2002)
FaF2 5-GTTTGGCTCTACCGGGACTG-3' 95°C for 3min, 38(95°C for 30,
56°C for 20s, 72 for 45s), 72°C for5min
FACF 5-GGGATATCGGGCCTCA-3 F. acumintum (Doohan et al., 1998)
FACR 5-GGGATATCGGCAAGATCG-3' 95°C for 3min, 38(95°C for 30, 62°C for
20s, 72 for 45s), 72°C for 5min
CroAF 5-CTCAGTGTCCACCGCGTTGCGTAG-3' F. crookwellense (Turner et al., 1998)
CroAR 5-CTCAGTGTCCCAATCAAATAGTCC-3' 95°C for 3min, 38(95°C for 30, 62°C for
20s, 72 for 45s), 72°C for 5min
AF330109CF 5-AAAAGCCCAAATTGCTGATG-3' F. sporotricoides (Demeke et al., 2005)
AF330109CR 5-TGGCATGTTCATTGTCACCT-3 94°C for 85s, 25(95°C for 35s, 61°C for

30s, 72°C for 30s), 72°C for 5min
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Table 3. Pathogenicitiy tests of isolates according to their virulence on onion bulbs (pv. Azarshahr)

Isolates Pathogenicity group

Pathogenicity averge (%) Isolates Pathogenicity group
46™ B34
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Figure 1. Disease severity of 42 Fusarium species based on their pathogenicity
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Figure 2. Amplification of 570 bp fragment of Fusarium culmorum by using FCO1F/FcO1R primers.
M: 1 Kb DNA ladder, N.C: negative control
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Figure 3. Amplification of 631 bp fragment of F. subglutians by using SUB1/ SUB2 primers.
M: 1 Kb DNA ladder, N.C: negative control
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