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Summary

The Gibberdla fujikuroi species complex with Fusarium anamorphsis the causd of diverse diseases of many important plants. Many of
the known species in this gpecies complex produce a wide range of secondary metabolites. In this study, morphologicd characteristics of 46
isolates from rice, maize, sugarcane and onion and phylogenetic relationships of 22 isolaes on the basis of ITS1-5.851TS2 region and EF-1a
gene seguences were invedtigaeted. According to the morphologicd characterigtics of 46 isolaes five gpecies induding F. fujikuroi,
F. proliferatum, F. sacchari, F. thapsinum, and F. verticillioides were identified. Moreover, earlier morphologicaly two isolates obtained from
sugarcane were very amilar to F. verticillioides but, using EF-1a gene sequence wereidentified as F. andiyaz. On the basis of EF-1a sequence,
six clades were identified and differentiated al of six species (F. andiyaz, F. fujikuroi, F. proliferatum, F. sacchari, F. thapsnum and
F. verticillioides) from one another. Moreover, sequencing of 1TS1-5.851TS2 region identified five clades and differentiated F. proliferatum
and F. verticillioides from each other but this region could not differentiate F. proliferatum and F. fujikuroi or F. andiyaz and
F. verticillioides from each other. Generaly, EF-1a gene was appropriate for differentiation of Gibberella fujikuroi species complex.
Keywords: DNA sequencing, EF-1a, fungus, ITS, pathogen, taxonomy
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Table 1. Characterization of fungal isolates Gibberella fujikuroi species complex included in phylogenetic analyses

. . GenBank No. GenBank No.
Species Host Isolate L ocation EF-1q ITS

Fusarium andiyazi Sugarcane 81-2B Khuzestan JQ432381 JQ363716
F. andiyaz Sugarcane 82-42 Khuzestan JQ432382 JQ363717
F. verticillioides Maize 3 Golestan JQ432383 JQ363718
F. verticillioides Maize 75 Tehran-Karg) JQ432384 JQ363719
F. fujikuroi Rice F13 Mazandaran JQ432385 JQ363720
F. fujikuroi Rice F18 Mazandaran JQ432386 JQ363721
F. fujikuroi Rice F34 Mazandaran JQ432387 JQ363722
F. fujikuroi Rice F45 Mazandaran JQ432388 JQ363723
F. fujikuroi Rice F4 Mazandaran JQ432389 JQ363724
F. fujikuroi Rice F11 Mazandaran JQ432390 JQ363725
F. fujikuroi Rice F30 Mazandaran JQ432391 JQ363726
F. fujikuroi Rice 118 Guilan JQ432392 JQ363727
F. fujikuroi Rice 119 Guilan JQ432393 JQ363728
F. proliferatum Maize 76R Tehran-Karg) JQ43239%4 JQ36372
F. proliferatum Maize 2R Kermanshah JQ432395 JQ363730
F. proliferatum Sugarcane 19su Khuzestan JQ432396 JQ363731
F. proliferatum Sugarcane 80-35 Khuzestan JQ432397 JQ363732
F. proliferatum Onion E2 Khorasan JQ432398 JQ363733
F. proliferatum Onion E6’ Khorasan JQ432399 JQ363734
F. sacchari Sugarcane 79-8A Khuzestan JQ432400 JQ363735
F. sacchari Sugarcane 80-44 Khuzestan JQ432401 JQ363736
F. thapsinum Maize TV196 Tehran-Varamin JQ432402 JQ363737
F. fujikuroi Rice 7ALH Nepal FN252407 -

F. proliferatum Wheat LMSA 1.09.149 France JF278609 -

F. proliferatum Wheat LMSA 1.09.134 France JF278596 -

F. proliferatum Rice 34ALH China FN252396 -

F. subglutinans Maize - South Africa HM 135532 -

F. sacchari Rice ASHCFsac2 India FJ603497 -

F. thapsinum Sorghum HO03-11-9 USA GU116573 -

F. verticillioides Rice 31ALH China FN179345 -

F. andiyaz Rice 30ALH China FN252387 -

F. thapsinum Sorghum M-3790 USA - EF152433
F. fujikuroi — PUF022 China — HQ165925
F. proliferatum Maize PO1 Italy - EU151487
F. sacchari — NRRL 43543 USA — EF453121
F. verticillioides Maize VP2 Italy - EU151483
F. verticillioides Maize NOVbl Italy — EU151476
F. andiyaz — 4647 Spain — GU205409
F. oxysporum Rice ASHCFo India FJ603494 -

F. oxysporum Pine KP10 Lithuania - DQ093759
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Fig. 1. A-D. Fusarium sacchari: A. Microconidia, B. Macroconidia, C. False heads and polyphiaide, D. Proliferation
polyphialide, E-H. Fusarium thapsinum: E. Microconidia, F. Macroconidia, G. False heads & monophialides, H. Chain
of microconidia, 1-K. Fusarium verticillioides: I. Microconidia, J. Macroconidia, K. Chain of microconidia and

monophialide, L-O. Fusarium proliferatum: L. Microconidia, M. Macroconidia, N. False heads and monophialide,
O. Chain of microconidia and polyphialide (Bar = 10 um).
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Fig. 2. A Maximum-Parsimony tree inferred from EF-1la sequence from 32 taxa of Gibberella fujikuroi species
complex. Numbers above branches show the bootstrap values in 1000 replicates. The length of branches is proportional
to the number of base changes (scale bar). Fusarium oxysporum (FJ603494) is set as outgroup. MP=mating population
or biological species in the Gibberella fujikuroi species complex. For sequences from GenBank species name and
accession number have been mentioned. MP (mating population) indicates biological species or mating population in

the Gibberella fujikuroi species complex.
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Fig. 3. A Maximum-Parsimony tree inferred from ITS1-5.85-1TS2 sequences from 32 taxa of Gibberella fujikuroi
species complex. Numbers of above branches show the bootstrap values in 1000 replicates. The length of branchesis
proportional to the number of base changes (scale bar). For sequences from GenBank species name and accession
number have been mentioned. Fusarium oxysporum (DQ093759) is set as out-group.
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