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The plant pathologist and mycologist are confronted continually with the 

problem of identifying the widely distributed members of the genus 

Fusarium, so frequently associated with the disorders of plants.  

 

The Species Concept in Fusarium with Reference to Section Martiella : W. C. Snyder 

and H. N. Hansen. American Journal of Botany, Vol. 28, No. 9 (Nov., 1941), pp. 738-742  



• 1809: Link create the genus Fusarium 

• 1910: Appel and  Wollenweber grouped all the perfect fungi in the family 
Tuberculariacea, macroconidia with the croissant shape 

• 1935: 16 sections and 65 species (Wollenweber and Reinking)  

• 1940: only 10 species (Snyder and Hansen)   

• 1971: C. Booth recognize 44 species  

• 1982 Gerlach and  Niremberg recognize 73 species and 23 varieties   

• 1983: Nelson & et.al. only 30 species 

• 2006: Leslie and Summerell recognize 70 species  

• 2011: Watanabe more than 1000 species 

• 2017: 1200 species  

 

Some of History  



5 sections 

Phylogeny of Some Fusarium Species, as Determined by Large-Subunit rRNA 

Sequence Comparison’. Jacques Guadet, Jacqueline J & Jean Francois Lafay, and 

Yves Brygoo. Mol. Biol. Evol. 6(3):227-242. 1989. 



•Arachnites 

•Arthrosporiella 

•Discolour 

•Elegans 

•Eupionnotes 

•Gibbosum 

•Lateritium 

•Liseola 

•Martiella 

•Ventricosum 

•Roseum 

•Spicarioides 

•Sporotrichiella 

13 sections 

Windels, C.E.1981. Phytopathology, Vol 81, No 9, 1048-1951. 



•Fusarium acaciae[1] 

•Fusarium acaciae-mearnsii[1] 

•Fusarium acicola[1] 

•Fusarium acremoniopsis[1] 

•Fusarium acridiorum[1] 

•Fusarium acutatum[1] 

•Fusarium aderholdii[1] 

•Fusarium adesmiae[1] 

•Fusarium aduncisporum[1] 

•Fusarium aecidii-tussilaginis[1] 

•Fusarium aeruginosum[1] 

•Fusarium aethiopicum[1] 

•Fusarium affine[1] 

•Fusarium agaricorum[1] 

•Fusarium ailanthinum[1] 

•Fusarium alabamense[1] 

•Fusarium albedinis[1] 

•Fusarium albertii[1] 

•Fusarium albidoviolaceum[1] 

•Fusarium albiziae[1] 

•Fusarium albocarneum[1] 

•Fusarium album[1] 

•Fusarium aleurinum[1] 

•Fusarium aleyrodis[1] 

•Fusarium alkanophilum[1] 

•Fusarium allescheri[1] 

•Fusarium allescherianum[1] 

•Fusarium allii-sativi[1] 

•Fusarium alluviale[1] 

•Fusarium aloës[1] 

•Fusarium ambrosium[1] 

•Fusarium amenti[1] 

•Fusarium amentorum[1] 

•Fusarium amethysteum[1] 

•Fusarium ampelodesmi[1] 

•Fusarium andinum[1] 

•Fusarium andiyazi[1] 

•Fusarium andropogonis[1] 

•Fusarium anguioides[1] 

•Fusarium angustum[1] 

•Fusarium anisophilum[1] 

•Fusarium annulatum[1] 

•Fusarium annuum [1] 

•Fusarium anomalum[1] 

•Fusarium anthophilum[1] 

•Fusarium apii[1] 

•Fusarium apiogenum[1] 

•Fusarium  

•Fusarium aquaeductuum[1]1 

•Fusarium arachnoideum [1] 

•Fusarium arcuatum[1] 

•Fusarium arcuosporum[1] 

•Fusarium argillaceum[1] 

•Fusarium aridum[1] 

•Fusarium armeniacum[1] 

•Fusarium arthrosporioides[1] 

•Fusarium arundinis[1] 

•Fusarium arvense[1] 

•Fusarium asclepiadeum[1] 

•Fusarium asclerotium[1] 

•Fusarium asiaticum[1] 

•Fusarium asparagi[1] 

•Fusarium asperifoliorum[1] 

•Fusarium aspidioti[1] 

•Fusarium atrovirens[1] 

•Fusarium audinum[1] 

•Fusarium aurantiacum[1] 

•Fusarium aurantiacum[1] 

•Fusarium aureum[1] 

•Fusarium austroamericanum[1] 

•Fusarium avenaceum[1] 

•Fusarium aywerte[1] 

•Fusarium azedarachinum[1] 

•Fusarium babinda[1] 

•Fusarium baccharidicola[1] 

•Fusarium bacilligerum[1] 

•Fusarium bactridioides[1] 

•Fusarium bagnisianum[1] 

•Fusarium bambusicola[1] 

•Fusarium baptisiae[1] 

•Fusarium barbatum[1] 

•Fusarium bartholomaei[1] 

•Fusarium batatas[1] 

•Fusarium begoniae[1] 

•Fusarium berenice[1] 

•Fusarium berkeleyi[1] 

•Fusarium betae[1] 

•Fusarium beticola[1] 

•Fusarium biasolettianum[1] 

•Fusarium bicellulare[1] 

•Fusarium biforme[1] 

•Fusarium bipunctatum[1] 

•Fusarium biseptatum[1] 

•Fusarium blackmanni[1] 

•Fusarium blackmannii[1] 

•Fusarium blasticola[1] 

•Fusarium bonordenii[1] 

•Fusarium boothii[1] 

•Fusarium bostrycoides[1] 

•Fusarium botrycoides[1] 

•Fusarium brachygibbosum[1] 

•Fusarium brasilicum[1] 

 

•Fusarium brasiliense[1] 

•Fusarium brassicae[1] 

•Fusarium brevicatenulatum[1] 

•Fusarium briosianum[1] 

•Fusarium bubi[1] 

•Fusarium bufonicola[1] 

•Fusarium bugnicourtii[1] 

•Fusarium buharicum[1] 

•Fusarium bulbicola[1] 

•Fusarium bulbigenum[1] 

•Fusarium butleri[1] 

•Fusarium butleri[1] 

•Fusarium buxi[1] 

•Fusarium buxicola[1] 

•Fusarium byssinum[1] 

•Fusarium cactacearum[1] 

•Fusarium cacti-maxonii[1] 

•Fusarium calcareum[1] 

•Fusarium calidariorum[1] 

•Fusarium callosporum[1] 

•Fusarium camerunense[1] 

•Fusarium camptoceras[1] 

•Fusarium candidulum[1] 

•Fusarium candidum[1] 

•Fusarium candidum[1] 

•Fusarium capitatum[1] 

•Fusarium caricis[1] 

•Fusarium caries[1] 

•Fusarium carneolum[1] 

•Fusarium carneoroseum[1] 

•Fusarium carneum[1] 

•Fusarium carniformis[1] 

•Fusarium carpineum[1] 

•Fusarium carpini[1] 

•Fusarium carthami[1] 

•Fusarium castagnei[1] 

•Fusarium castaneicola[1] 

•Fusarium castaneum[1] 

•Fusarium cataleptum[1] 

•Fusarium catenulatum[1] 

•Fusarium caucasicum [1] 

•Fusarium caudatum[1] 

•Fusarium cavispermum[1] 

•Fusarium celosiae[1] 

•Fusarium celtidis[1] 

•Fusarium cepae[1] 

•Fusarium cerasi[1] 

•Fusarium brasiliense[1] 

•Fusarium brassicae[1] 

•Fusarium brevicatenulatum[1] 

•Fusarium briosianum[1] 

•Fusarium bubi[1] 

•Fusarium bufonicola[1] 

•Fusarium bugnicourtii[1] 

•Fusarium buharicum[1] 

•Fusarium bulbicola[1] 

•Fusarium bulbigenum[1] 

•Fusarium butleri[1] 

•Fusarium butleri[1] 

•Fusarium buxi[1] 

•Fusarium buxicola[1] 

•Fusarium byssinum[1] 

•Fusarium cactacearum[1] 

•Fusarium cacti-maxonii[1] 

•Fusarium calcareum[1] 

•Fusarium calidariorum[1] 

•Fusarium callosporum[1] 

•Fusarium camerunense[1] 

•Fusarium camptoceras[1] 

•Fusarium candidulum[1] 

•Fusarium candidum[1] 

•Fusarium candidum[1] 

•Fusarium capitatum[1] 

•Fusarium caricis[1] 

•Fusarium caries[1] 

•Fusarium carneolum[1] 

•Fusarium carneoroseum[1] 

•Fusarium carneum[1] 

•Fusarium carniformis[1] 

•Fusarium carpineum[1] 

•Fusarium carpini[1] 

•Fusarium carthami[1] 

•Fusarium castagnei[1] 

•Fusarium castaneicola[1] 

•Fusarium castaneum[1] 

•Fusarium cataleptum[1] 

•Fusarium catenulatum[1] 

•Fusarium caucasicum [1] 

•Fusarium caudatum[1] 

•Fusarium cavispermum[1] 

•Fusarium celosiae[1] 

•Fusarium celtidis[1] 

•Fusarium cepae[1] 

•Fusarium cerasi[1] 

Fusarium cydoniae[1] 
Fusarium cylindricum[1] 
Fusarium cymbiferum[1] 
Fusarium cypericola[1] 
Fusarium decemcellulare[1] 
Fusarium decipiens[1] 
Fusarium deformans[1] 
Fusarium delacroixii[1] 
Fusarium delphinoides[1] 
Fusarium denticulatum[1] 
Fusarium derridis[1] 
Fusarium desciscens[1] 
Fusarium detonianum[1] 
Fusarium dianthi[1] 
Fusarium didymum[1] 
Fusarium diffusum[1] 
Fusarium dimerum[1] 
Fusarium dimorphum[1] 
Fusarium diplosporum[1] 
Fusarium discoideum[1] 
Fusarium discolor[1] 
Fusarium diversisporum[1] 
 

Fusarium dlaminii[1] 
Fusarium domesticum[1] 
Fusarium dominicanum[1] 
Fusarium echinosporum[1] 
Fusarium effusum[1] 
Fusarium eichleri[1] 
Fusarium elasticae[1] 
Fusarium elegans[1] 
Fusarium eleocharidis[1] 
Fusarium elongatum[1] 
Fusarium ensiforme[1] 
Fusarium enterolobii[1] 
Fusarium entomophilum[1] 
Fusarium epicoccum[1] 
Fusarium epimyces[1] 
Fusarium episphaeria[1] 
Fusarium episphaericum[1] 
Fusarium epistroma[1] 
Fusarium epistromum[1] 
Fusarium epithele[1] 
Fusarium equinum[1] 
Fusarium equiseti[1] 
Fusarium equiseticola[1] 
Fusarium equisetorum[1] 
Fusarium erubescens[1] 
Fusarium erubescens[1] 
Fusarium eucalypti[1] 
Fusarium eucalypticola[1] 
Fusarium eucheliae[1] 
Fusarium eumartii[1] 
Fusarium euonymi[1] 
Fusarium euonymi-japonici[1] 
Fusarium expansum[1] 
Fusarium falcatum[1] 
Fusarium falciforme[1] 
Fusarium fautreyi[1] 
Fusarium ferruginosum[1] 
Fusarium fijikuroi[1] 
Fusarium filiferum[1] 
Fusarium filisporum[1] 
Fusarium fissum[1] 
Fusarium flavidum[1] 
Fusarium flavum[1] 
Fusarium flocciferum[1] 
Fusarium foeni[1] 
Fusarium foetens[1] 
Fusarium foliicola[1] 
Fusarium fractiflexum[1] 
Fusarium fractum[1] 
Fusarium fragrans[1] 
Fusarium fraxini[1] 
Fusarium fructigenum[1] 
Fusarium fuckelii[1] 
Fusarium fujikuroi[1] 
Fusarium fuliginosporum[1] 
Fusarium fungicola[1] 
Fusarium funicola[1] 
Fusarium fusarioides[1] 
Fusarium fuscum[1] 
Fusarium gaditjirri[1] 
Fusarium gallinaceum[1] 
 

•Fusarium gaudefroyanum[1] 

•Fusarium gemmiperda[1] 

•Fusarium genevense[1] 

•Fusarium georginae[1] 

•Fusarium gerlachii[1] 

•Fusarium gibbosum[1] 

•Fusarium gigas[1] 

•Fusarium glandicola[1] 

•Fusarium glandicola[1] 

•Fusarium gleditschiae[1] 

•Fusarium gleditschiicola[1] 

•Fusarium globosum[1] 

•Fusarium globulosum[1] 

•Fusarium gloeosporioides[1] 

•Fusarium gloeosprioides[1] 

•Fusarium glumarum[1] 

•Fusarium gracile[1] 

•Fusarium graminearum[1] 

•Fusarium graminum[1] 

•Fusarium granulare[1] 

•Fusarium granulosum[1] 

•Fusarium guttiforme[1] 

•Fusarium gymnosporangii[1] 

•Fusarium gynerii[1] 

•Fusarium hakeae[1] 

•Fusarium heidelbergense[1] 

•Fusarium helotioides[1] 

•Fusarium herbarum[1] 

•Fusarium heteronema[1] 

•Fusarium heteronemum[1] 

•Fusarium heterosporoides[1] 

•Fusarium heterosporum[1] 

•Fusarium heveae[1] 

•Fusarium hibernans[1] 

•Fusarium hippocastani[1] 

•Fusarium hordearium[1] 

•Fusarium hordei[1] 

•Fusarium hostae[1] 

•Fusarium hydnicola[1] 

•Fusarium hymenula[1] 

•Fusarium hyperoxysporum[1] 

•Fusarium hypocreoideum[1] 

•Fusarium idahoanum[1] 

•Fusarium illosporioides[1] 

•Fusarium illudens[1] 

•Fusarium inaequale[1] 

•Fusarium incarcerans[1] 

•Fusarium incarnatum[1] 

•Fusarium inflexum[1] 

•Fusarium inseptatum[1] 

•Fusarium insidiosum[1] 

•Fusarium iridis[1] 

•Fusarium japonicum[1] 

•Fusarium javanicum[1] 

•Fusarium juglandinum[1] 

•Fusarium junci[1] 

•Fusarium jungiae[1] 

•Fusarium juruanum[1] 

•Fusarium konzum[1] 

•Fusarium kuehnii[1] 

•Fusarium kurdicum[1] 

 

•Fusarium kyushuense[1] 

•Fusarium laboulbeniae[1] 

•Fusarium lacertarum[1] 

•Fusarium lactis[1] 

•Fusarium lagenaria[1] 

•Fusarium lagenariae[1] 

•Fusarium lanceolatum[1] 

•Fusarium langsethiae[1] 

•Fusarium laricis[1] 

•Fusarium larvarum[1] 

•Fusarium lateritium[1] 

•Fusarium laxum[1] 

•Fusarium leguminum[1] 

•Fusarium leucoconium[1]7 

•Fusarium lichenicola[1] 

•Fusarium limonis[1] 

•Fusarium limosum[1] 

•Fusarium lineare[1] 

•Fusarium lini[1] 

•Fusarium loliaceum[1] 

•Fusarium lolii[1] 

•Fusarium loncheceras[1] 

•Fusarium longipes[1] 

•Fusarium longisporum[1] 

•Fusarium longissimum[1] 

•Fusarium longum[1] 

•Fusarium lucidum[1] 

•Fusarium lucumae[1] 

•Fusarium lunatum[1] 

•Fusarium lunulosporum[1] 

•Fusarium luteum[1] 

•Fusarium lutulatum[1] 

•Fusarium lycopersici[1] 

•Fusarium macounii[1] 
Fusarium macroceras[1] 
Fusarium macroxysporum[1] 
Fusarium maculans[1] 
Fusarium magnusianum[1] 
Fusarium mali[1] 
Fusarium malli[1] 
Fusarium malvacearum[1] 
Fusarium mangiferae[1] 
Fusarium marginatum[1] 
Fusarium martiellae-discolorioides[1] 
Fusarium martii[1] 
Fusarium matuoi[1] 
Fusarium maydiperdum[1] 
Fusarium maydis[1] 
Fusarium melanochlorum[1] 
Fusarium meliolicola[1] 
Fusarium merismoides[1] 
Fusarium mesentericum[1] 
Fusarium mesoamericanum[1] 
Fusarium metachroum[1] 
Fusarium microcera[1] 
Fusarium microphlyctis[1] 
Fusarium micropus[1] 
Fusarium microsera[1] 
Fusarium microspermum[1] 
Fusarium microsporium[1] 
Fusarium mikaniae[1] 
Fusarium mindoanum[1] 

•Fusarium moronei[1] 

•Fusarium moschatum[1] 

•Fusarium muentzii[1] 

•Fusarium musarum[1] 

•Fusarium mycophilum[1] 

•Fusarium mycophytum[1] 

•Fusarium myosotidis[1] 

•Fusarium napiforme[1] 

•Fusarium nectriae-palmicolae[1] 

•Fusarium nectriae-turraeae[1] 

•Fusarium nectricreans[1] 

•Fusarium nectrioides[1] 

•Fusarium neglectum[1] 

•Fusarium negundinis[1] 

•Fusarium nelsonii[1] 

•Fusarium neoceras[1] 

•Fusarium nervisequum[1] 

•Fusarium nicotianae[1] 

•Fusarium nigrum[1] 

•Fusarium nisikadoi[1] 

•Fusarium nitidum[1] 

•Fusarium nivale[1] 

•Fusarium niveum[1] 

•Fusarium nucicola[1] 

•Fusarium nurragi[1] 

•Fusarium nygamai[1] 

•Fusarium obtusatum[1] 

•Fusarium obtusisporum[1] 

•Fusarium obtusiusculum[1] 

•Fusarium obtusum[1] 

•Fusarium ochraceum[1] 

•Fusarium oidioides[1] 

•Fusarium opuli[1] 

•Fusarium opuntiarum[1] 

•Fusarium orchidis[1] 

•Fusarium orobanches[1] 

•Fusarium orthoceras[1] 

•Fusarium orthoceras[1] 

•Fusarium orthoconium[1] 

•Fusarium orthosporum[1] 

•Fusarium oryzae[1] 

•Fusarium osiliense[1] 

•Fusarium ossicola[1] 

•Fusarium osteophilum[1] 

•Fusarium otomycosis[1] 

•Fusarium oxydendri[1] 

•Fusarium oxysporum[1] 

•Fusarium oxysporum[1] 

•Fusarium palczewskii[1] 

•Fusarium pallens[1] 

•Fusarium pallidoroseum[1] 

•Fusarium pallidulum[1] 

•Fusarium pallidum[1] 

•Fusarium pampini[1] 

•Fusarium pandani[1] 

•Fusarium pannosum[1] 

•Fusarium parasiticum[1] 

•Fusarium parasiton[1] 

•Fusarium paspali[1] 

•Fusarium paspalicola[1] 
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 Técnicas moleculares clásicas para la diferenciación de formas especiales de Fusarium oxysporum 

Classical molecular techniques for differentiation of special forms of Fusarium oxysporium  1Iobana Alanis-
Martínez, 2Carmen Medina-Mendoza, 1Nahum Marbán-Mendoza, 2Ernestina Valadez-Moctezuma   Revista 
Mexicana de Micología vol. 42: 1-7 2015 

 
• Genus 
• Subgenera  
• Species 
• f.sp. 
• Races 
• Isolates   



Molecular evolution and functional divergence of tubulin superfamily in the fungal 

tree of life, 2012.  

•Zhongtao Zhao, Huiquan Liu, Yongping Luo, Shanyue Zhou, Lin An, Chenfang 

Wang, Qiaojun Jin, Mingguo Zhou & Jin-Rong Xu 

http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html
http://www.nature.com/srep/2014/141023/srep06746/full/srep06746.html


Molecular phylogeny of the higher and lower  taxonomy of the Fusarium genus and differences in the volutionary 

histories of multiple genes 

Maiko Watanabe1*, Takahiro Yonezawa2, Ken-ichi Lee3, Susumu Kumagai3, Yoshiko Sugita-Konishi1, Keiichi 

Goto4 and Yukiko Hara-Kudo1 BMC Evolutionary Biology 2011, 11:322. 



F. verticillioides F. oxysporum 

Filgueira, J.J., Quinche, C.G., y Soto, J.C.: 2007. ¿Es el Fusarium verticillioides responsable del decaimiento de la 
variedad Nelson en la Sabana de Bogota?. Asocolflores. No 69. p51-54.  



Resultado ensayo dual callos de los clones de la linea 

híbrida 8 frente a Fusarium  verticillioides
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different culture media    

Uso de microsecuencias de genes útiles para hacer filogenia molecular para resolver problemas de clasificación 

taxonómica en el género Fusarium. Cindy Melissa Rincón. Universidad Nacional de Colombia. Maestría en 

Microbiología, Bogotá Colombia.  



Uso de microsecuencias de genes útiles para hacer filogenia molecular para resolver problemas de clasificación 

taxonómica en el género Fusarium. Cindy Melissa Rincón. Universidad Nacional de Colombia. Maestría en 

Microbiología, Bogotá Colombia.  



Uso de microsecuencias de genes útiles para hacer filogenia molecular para resolver problemas de clasificación 

taxonómica en el género Fusarium. Cindy Melissa Rincón. Universidad Nacional de Colombia. Maestría en 

Microbiología, Bogotá Colombia.  



Uso de microsecuencias de genes útiles para hacer filogenia molecular para resolver problemas de clasificación 

taxonómica en el género Fusarium. Cindy Melissa Rincón. Universidad Nacional de Colombia. Maestría en 

Microbiología, Bogotá Colombia.  

Character matrix built 
with Mesquite software 
V.2.5. 
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Uso de microsecuencias de genes útiles para hacer filogenia molecular para resolver problemas de 

clasificación taxonómica en el género Fusarium. Cindy Melissa Rincón. Universidad Nacional de 

Colombia. Maestría en Microbiología, Bogotá Colombia.  

Dendrogram of the characters 
matrix using Mezquite 



• What is Fusarium? 

• Are Nectria, Gibberella, and Fusarium monophyletic? 

• Are the sections natural? 

• Can a phylogenetic species concept (PSC) be applied, and to what extend is it 
congruent with morphological and biological species concepts? 

• Can sister group relationships of all taxa be resolved? 

• How can the DNA database best be used to design molecular tools for the 
detection, and rapid and accurate identification of all species of Fusarium? 

O'Donnell, K. (1996). Progress towards a phylogenetic classification of 
Fusarium. - Sydowia 48 (1): 57-70. 



F. verticilliodes – Aislamiento Sopo 
                                                                   Score     E 

Sequences producing significant alignments:                        (Bits)  Value 

 

gi|90855308|emb|AM162679.1|  Uncultured Fusarium sp. 18S rRNA ...   696    0.0   

gi|55793450|gb|AY662326.1|  Gibberella moniliformis strain KSU...   696    0.0   

gi|21666881|gb|AF455450.1|  Gibberella sacchari isolate wb395 ...   696    0.0   

gi|20531669|gb|AF502862.1|  Leaf litter ascomycete strain its3...   696    0.0   

gi|3320362|gb|U61688.1|FSU61688  Fusarium sp. NRRL25195             696    0.0     

gi|45479262|gb|AY533376.1|  Gibberella moniliformis small subu...   696    0.0   

gi|83272594|gb|DQ297569.1|  Fusarium subglutinans isolate ZMS-...   696    0.0   

gi|83272593|gb|DQ297568.1|  Fusarium subglutinans isolate ZMS-...   696    0.0   

gi|83272592|gb|DQ297567.1|  Fusarium subglutinans isolate ZMS-...   696    0.0   

gi|83272588|gb|DQ297563.1|  Fusarium pseudonygamai isolate ZMS...   696    0.0   



Genetic differences between regions of the same locus 



Genetic variations between different FOX isolates in different farms 



DNA Micro-Sequences Obtaining  

Partially 
Conserved  Conserved  No 

Conserved  





ESPECIES Hog1 ARP b-Tub 1 CMD EFTu H3  ITS1/2 ITS2/4 ITS4/5 NMS=mtSSR EF1-a 
 ITS 18S-

rDNA COX1 b-Tub 2 H4 ASP 

Fusarium cerealis                                                                                                 

Fusarium asiaticum                                                                                                 

Fusarium circinatun                                                                                                 

Fusarium mangiferae                                                                                                 

Fusarium anthophilum                                                                                                 

Fusarium avenaceum                                                                                                 

Fusarium culmorum                                                                                                 

Fusarium equiseti                                                                                                 

Fusarium foetens                                                                                                 

Fusarium graminearum                                                                                                 

Fusarium oxysporum                                                                                                 

Fusarium proliferatum                                                                                                 

Fusarium solani                                                                                                 

Fusarium sp.                                                                                                 

Fusarium sporotrichioide                                                                                                 

Fusarium subglutinan                                                                                                 

Fusarium verticillioides                                                                                                 

Fusarium sambucinum                                                                                                 

Fusarium fujikuroi                                                                                                 

Fusarium venenatum                                                                                                 

Fusarium proliferatum                                                                                                 

Fusarium incarnatum (semitectum)                                                                                                 

Gibberella zeae (F. graminearum)                                                                                                 

Fusarium sacchari                                                                                                 

24 Fusarium species 16 Genes evaluados  



Molecular Phylogenetic analysis by Maximum Likelihood method 

 F.asiaticum

 G.zeae

 F.cerealis

 F.culmorum

 F.graminearum

 F.sambucinum

 F.venenatum

 F.avenaceum

 F.sporotrichioides

 F.equiseti

 F.incarnatum

 F.solani

 F.fujikuroi

 F.proliferatum.strain(2)

 F.proliferatum

 F.anthophilum

 F.circinatum

 F.foetens

 F.Fusarium

 F.sp.

 F.sacchari

 F.subglutinans

 F.mangiferae

 F.verticillioides

0.015

0.029

0.008

0.005

0.008

0.016

0.051

2.092

0.009

0.000

0.000

0.064

0.073

0.003

0.000

0.007

0.016

0.014

0.025

0.016

0.003

0.022

0.021

0.050

0.037

0.009

0.024

0.019

0.019

0.017

0.007

0.004

0.021

0.014

0.020

0.005

0.014

0.029

0.010

0.027

1.962

0.010

0.010

0.003

0.000

0.003

H3  amplicon H3 MicroSeq 

 F.anthophilum

 F.circinatum

 F.foetens

 F.Fusarium

 F.sp.

 F.verticillioides

 F.equiseti

 F.incarnatum

 F.sacchari

 F.mangiferae

 F.proliferatum

 F.subglutinans

 F.fujikuroi

 F.proliferatum.strain(2)

 F.sporotrichioides

 F.avenaceum

 F.sambucinum

 F.venenatum

 F.solani

 F.culmorum

 F.graminearum

 F.asiaticum

 G.zeae

 F.cerealis

0.010

0.010

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.020

0.010

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.010

0.000

0.000

0.000

0.031

0.021

0.010

0.020

0.015

0.000

0.010

0.000

0.010

0.010

0.005

0.000

0.000

0.010

0.000

0.000

0.000

0.000

0.000
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Molecular Phylogenetic analysis by Maximum Likelihood method 

 F.verticillioides

 F.sp.

 F.anthophilum

 F.circinatum

 F.sacchari

 F.foetens

 F.oxysporum

 F.mangiferae

 F.subglutinans

 F.fujikuroi

 F.proliferatum

 F.proliferatum.strain2

 F.solani

 F.avenaceum

 F.equiseti

 F.incarnatum

 F.sporotrichioides

 F.sambucinum

 F.venenatum

 F.culmorum

 F.cerealis

 F.graminearum

 F.asiaticum

 G.zeae

0.012

0.002

0.007

0.021

0.005

0.001

0.024

0.005

0.001

0.023

0.011

0.007

0.025

0.008

0.002

0.002

0.001

0.004

0.007

0.001

0.012

0.013

0.055

0.073

0.001

0.008

0.002

0.009

0.015

0.021

0.007

0.019

0.022

0.001

0.020

0.024

0.007

0.002

0.010

0.006

0.010

0.009

0.020

0.003

0.003

0.005

EF-1 H3 mtSSU ITS 2-4  amplicon 

*  F.foetens

 F.oxysporum

 F.verticillioides

 F.sacchari

 F.anthophilum

 F.circinatum

 F.mangiferae

 F.sp.

 F.subglutinans

 F.fujikuroi

 F.proliferatum

 F.proliferatum.strain2

 F.avenaceum

 F.solani

 F.sporotrichioides

 F.equiseti

 F.incarnatum

 F.sambucinum

 F.venenatum

 F.culmorum

 F.asiaticum

 F.cerealis

 F.graminearum

 G.zeae

0.016

0.011

0.007

0.010

0.000

0.000

0.115

0.001

0.000

0.014

0.003

0.004

0.007

0.010

0.003

0.003

0.000

0.000

0.000

0.000

0.019

0.008

0.072

0.061

0.000

0.000

0.037

0.018

0.023

0.034

0.049

0.084

0.006

0.009

0.022

0.021

0.087

0.004

0.036

0.055

0.036

0.013

0.008

0.010

0.010

0.005

EF-1 H3 mtSSU ITS 2-4  MicroSeq 
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Monogen 

  Especies             Especies           

Genes  Amplicones EF-1 H3 ITS mtSSU Promedio Genes  MicroSeq EF-1 H3 ITS mtSSU Promedio 

  Ver/Foe 0,026 3,838 0,000 0,006 0,967   Ver/Foe 0,018 0,040 0,000 0,021 0,020 

  Ver/Oxy 0,032 3,838 0,004 0,006 0,970   Ver/Oxy 0,018 0,040 0,011 0,021 0,023 

  Foe/Oxy 0,032 0,000 0,004 0,000 0,009   Foe/Oxy 0,018 0,000 0,011 0,000 0,007 

  Pro/Strain 0,005 0,035 0,000 0,006 0,012   Pro/Strain 0,000 0,000 0,000 0,021 0,005 

  Pro/Fuji 0,018 0,049 0,000 0,008 0,019   Pro/Fuji 0,009 0,000 0,000 0,029 0,009 

  Strain/Fuji 0,018 0,019 0,000 0,002 0,010   Strain/Fuji 0,009 0,000 0,000 0,007 0,004 

  Sacha/Mang 0,026 0,069 0,312 0,002 0,102   Sacha/Mang 0,037 0,010 1,144 0,014 0,301 

Poligen 

  Especies           Especies         

Genes  Amplicones EF-1+H3 EF+H3+mtSSU EF+H3+mtSSU+ITS Promedios Genes  MicroSeq EF-1+H3 EF+H3+mtSSU EF+H3+mtSSU+ITS Promedios 

  Ver/Foe 0,018 0,045 0,036 0,033   Ver/Foe 0,018 0,043 0,032 0,031 

  Ver/Oxy 0,073 0,047 0,040 0,053   Ver/Oxy 0,014 0,043 0,032 0,030 

  Foe/Oxy 0,014 0,009 0,009 0,011   Foe/Oxy 0,043 0,014 0,018 0,025 

  Pro/Strain 0,010 0,009 0,006 0,009   Pro/Strain 0,000 0,000 0,000 0,000 

  Pro/Fuji 0,022 0,019 0,012 0,017   Pro/Fuji 0,007 0,007 0,004 0,006 

  Strain/Fuji 0,016 0,012 0,009 0,013   Strain/Fuji 0,007 0,007 0,004 0,005 

  Sacha/Mang 0,050 0,032 0,051 0,044   Sacha/Mang 0,043 0,029 0,208 0,093 

Neighbour-joining Distance Matrices  
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Differences in gene variability and microsequence 



EVALUACIÓN DEL EFECTO DE FUNGICIDAS EN SEIS ESPECIES DE Fusarium 
PATÓGENOS DEL CLAVEL (Dianthus caryophyllus) 

TRIANA BARROTE, Diana Lorena ; ARBELAEZ TORRES, Germán; FERNANDEZ DIAZ, Gina Paola;  

FILGUEIRA DUARTE, Juan José  

Programa Biología Aplicada, Universidad Militar Nueva Granada – Colombia 

juan.filgueira@unimilitar.edu.co 



% incidencia Fusarium por variedad (El Aljibe)
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% De Incidencia de Fusarium  por Variedad (Scarlett)
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Variation of the incidence of different 
Fusarium species in different varieties 
of carnation and different farms. 



Especie Total genes 
Orthologous 

genes 

Fusarium oxysporum f.sp 

Lycopersisi  
27.348 

402 Fusarium graminearum 14.144 

Fusarium verticilloides 20.575 

Búsqueda de microsecuencias de ADN útiles para 
hacer taxonomía y filogenia molecular en genes del 

género fusarium en bases de datos biológicas. 
 

Ángela Maria Niño Nova., Juan, D. Henao., Daniela Londoño., 
Adrian R. Gómez P., Juan J. Filgueira D.,  

 
 



Nombre 
Total 

Microsecuencias 

Promedio de 

Transiciones 

Promedio de 

Transversiones 

Promedio 

de Indels 

Promedio de 

índice Mi 

Promedio de Longitud 

Microsecuencias (pb) 

30S ribosomal protein S12 2 20,5 14,5 5 0,033 100,5 

50S ribosomal protein L14 1 20 19 86 0,124 141 

Atp-dependent RNA helicase 

DBP4 
6 15,2 9,8 0 0,025 72,8 

Chorismate synthase 4 13,5 11,3 3 0,032 73,8 

COP9 signalosome complex 

subuni 
3 11 7,7 0 0,025 56 

Diphosphomevalonate 

decarboxyla 
1 15 6 0 0,020 69 

Diphthamide biosynthesis protei 6 17,7 15 0 0,031 84,5 

DNA primase small subunit 2 29,5 13 3 0,021 139,5 

Ferrochelatase 2 16 4 0 0,015 73,5 

Formyltetrahydrofolate deformyl 1 13 3 0 0,014 66 

Histone acetyltransferase type  5 27,2 17,4 0 0,027 114 

Homoisocitrate dehydrogenase 2 158,5 144,5 5 0,035 723,5 

Ornithine decarboxylase 3 17,7 14 22,7 0,074 88,7 

Palmitoyltransferase PFA3 4 14,3 8 1,5 0,028 65,75 

Quinate dehydrogenase 4 12,5 13 0 0,030 70,25 

Rhomboid protein 2 4 33,8 21,3 19 0,052 141,5 

RNA exonuclease 4 4 18,5 10,3 1,5 0,029 82,25 

Swr1-complex protein 5 5 20 14,8 8,4 0,045 90,8 

Transcription elongation factor 6 14 4,8 2 0,022 66,5 

Transcription factor IWS1 3 35,3 30,3 10 0,048 141,3 

Transcription initiation factor 1 13 8,0 6 0,042 60 

Microsequences in orthologos genes 



  Ferrochelatase 
Quinate 

dehydrogenase 

Transcription 
elongation factor 

Diphthamide 
biosynthesis protein 

COP9 signalosome 
complex subunit 5 

Atp-dependent 
RNA helicase 

Histone 
acetyltransferase 

type B 

F.oxy/F.gram 0,255 0,339 0,449 0,500 0,422 0,457 0,532 

F.ver/F.gram 0,300 0,364 0,457 0,565 0,530 0,530 0,604 

F.ver/F.oxy 0,064 0,245 0,087 0,155 0,200 0,200 0,155 

Matrices of distance N-J Microsequences of orthologous genes 

Orthologous genes, grouped in the same way to the 
species 
They present similar distances despite being different 
genes 



Conservation map obtained for the Ribosomal 40S protein gene for 3 species of the genus 
Fusarium. 



Fusarium Comparative Database 



Dendrograms with complete genes 



Phylogeny using orthologous genes 



Thanks  


