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Fusarium wilt of banana
Fusarium oxysporum f.sp..cubense (E.F..Sm.)
W.C. Snyder & H.N. Hansen [anamorph]
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Fusarium oxysporum f.sp. cubense (E.F. Sm.) W.C. Snyder &
H.N. Hansen [anamorph]
Kingdom: Fungi
Phylum: Ascomycota
Class: Ascomycetes
Subclass: Sordariomycetidae
Order: Hypocreales
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Fusarium cubense E.F. Sm. [anamorph]

Fusarium var. cubense (E.F. Sm.) Wollenw. [anamorph]
Fusarium cubense var. inodoratum E.W. Brandes [anamorph]
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Panama disease of banana,
Fusarium wilt of banana
Vascular wilt of banana and abaca,
Banana wilt
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Major hosts ( ksl 0b jw)
Musa (banana), Musa textilis (manila hemp(

Wild hosts
Heliconia, Musa acuminata (wild banana), Musa balbisiana
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Figure 3. Reproductive structures of Fusarium oxysporum f sp. cubense. A. Macroconidia (27 -
55 x 3.3 - 5.5 pm, 4-8 cells straight to lightly falcate and foot shaped basal cells B.
Microconidia (5 - 16 x 2.4 - 3.5 pm, 1 or 2 cells from oval to kidney like shape) C.
Phialides and microconidia grouped in false heads. D. Chlamydospores (7-11 jum diameter,
usually globose developed isolate or in chains). E. Fusarium oxysporum f. sp. cubense
tropical race 4 in PDA media. F. Orange-colored sporodochia developed in a PDA culture
media (Photo: M.A. Dita and L. Pérez-Vicente).
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Fig 1. Outhne sketches represent certain Fusarum oxysporion forms fom FDA cultures. CApprox 25030
Top row shows ‘Oxysporum’ types Bottomrow shows “Orthoceras” types.




Abb, 57. Fusarinm oxysporum v. cubenss, Vergr, Iooo. a. Makrokonidien der lingeren pionnotales Entwick-
lungsstufe; b, ¢, d. Makrokonidien der gewohnlishen sporadochialen Eatwicklungsstufe auf wverschiedenen
Miibrbidden; e, Chlamyvdosporen; £, Honidicntriger
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Figure 4 - A. Long and narrow macroconidia in isolates of morphotype I; B. Short and wide macroconidia in isolates of Morphotype 11
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Race 1 attacks: Musa textilis (abac), 'Gros Michel' (AAA genome), 'Maqued'
(AAB genome), 'Silk' (AAB geome), 'Pome’ (AAB genome), Pisang Awak (ABB
genome), '1.C.2' (AAAA genome- bred hybrid).
Race 2 attacks: 'Bluggoe’' (ABB genome), bred AAAA hybrids.
Race 3 attacks: Heliconia spp. (seedlings of Musa balbisiana (BB genome) and
'‘Gros Michel' (AAA genome) reported as slightly susceptible).
Race 4 attacks: Cultivars in the Cavendish subgroup (AAA genome), such as

'‘Dwarf Cavendish’, ‘Grand Nain' and 'Williams' plus clones susceptible to race 1 and
race 2.

TABLE 2. Pathogenic races of Fusarium oxysporum f. sp. cubense

Cultivars Race 1 Race 2 SR4 TR4
Gros Michel (AAA),
Manzano (AAB),

Pome (AAB), + - + +
Latundan

Pisang awak (ABB)

Bluggoe (ABB) - + +
Cavendish (AAA) + (in subtropics) +

Race 1 attacks cultivars Gros Michel (AAA), Manzano/Apple/Latundan (Silk, AAB) and Pome
(AAB); race 2 attacks Bluggoe and other cultivars (ABB genome), race 3 previously described as
Foc (Stover, 1962; Waite and Stover, 1960) attacks Heliconia spp., but is no longer considered to
belong to race structure of Foc (Ploetz, 2005 b). Race 4 is pathogenic to Cavendish and to all
banana cultivars susceptible to race 1 and 2. Until the 1990s, all cases of Cavendish mfection
were related to stressed plants, particularly by temperature, as occurs in the subtropical banana
crops in Taiwan (Su ef al., 1986), Canary Islands, South Africa, and the South of Australia and
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Figure 14. Scale for evaluation of Fusarium wilt of banana in greenhouse conditions based
on external (upper panel) and internal symptoms (lower panel). Classes for external
symptoms are: 1: No symptoms; 2: Initial yellowing mainly in the lower leaves; 3:
Yellowing of all the lower leaves with some discoloration of younger leaves; 4: All
leaves with intense yellowing; 5: Plant dead. Class for ntemal symptoms are: 1: No
symptoms; 2: Initial thizome discoloration; 3: Slight rhizome discoloration along
the whole vascular system; 4: Rhizome with most of the intemal tissues showing
necrosis; 5: Rhizome totally necrotic.

Figure 2. Intemal symptoms of Fusarium wilt in banana. A. Transversal section of thizome
showing tissue necrosis. B. Transversal cut of pseudostem showing an advanced necrosis
of vascular tissues. C. Longitudinal cut of pseudostem showing necrosis of the vascular
strands (Photo: M. A. Ditaand L. Pérez-Vicente, adapted from Dita ef o/, 2013).

Source. DrJ. Henderson DPIEF

Symptoms of tropical race 4
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Symptoms on leaves: Banana cultivar Bluggoe with yellowing symptoms
on lower leaves.

Collapsed leaves: Collapsed leaves hanging down pseudostem on banana
cultivar Pisang Awak.
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Basal splitting (pseudostem): Splitting of the base of the pseudostem of a
‘Cavendish’ cultivar.
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Panama disease striked

the prime banana cultivar ‘Gros Michel’ succumbed to Panama disease. Banana plantations had to be completely
ed, abandoned and started afresh in areas that were still free of Panama disease.

-
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Pseudostem: vascular discoloration: Vascular discoloration inside the
pseudostem of a ‘Cavendish’ cultivar.

Rhizome: vascular discoloration: Discoloration of vascular tissue in a
rhizome
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Figure 4. Weed host of Fusariim oxysporum fsp. cubense (adapted from Rodriguez et al., 2014;
INISAV): A) Commeiina diffitsa; B) Euphorbia heterophylia, C) Tridax procumbens; D)
Chioris inflata
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Figure 7. Preparation of Carnation Leaf Agar. 1. Biological safety cabinet. 2. Water Agar 2%
poured in plates. 3. Sterilized Carnation leaf fragments placed i plates and tubes. 4.
Plates and tubes with CLA ready for inoculation

Figure 13. Example of a positive complementation test for VCG determination. There is
formation of heterokaryons between the it mutant and VCG 1210 Nit M tester. Isolate
C.Ca 1.1 belongs to VCG 1210 because develop a heterokaryon (shown by the dense
myceliaen MM media
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