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Detectlon of Genetic Variation of Fusarium oxysporum f. sp. cubense, the Causal
Agent of Fusarium Wilt in Banana by ISSR Markers
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Abstract

Fusarium wilt disease of bananas, caused by Fusarium oxysporum f. sp. Cubense (Foc), significantly causes
losses in banana productions worldwide. The assessment of genetic variation and understanding the genetic

Online open access e-journal : www. natres.psu.ac.th/department/plantScience/sjps/default.htm

Published by Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University. All rights reserved.

For Permissions, please e-mail: nr-sjps@group.psu.ac.th.




Natino et al. (2021)

structure of Foc will benefit effective disease management. Therefore, this research aimed to examine the genetic
variation of Foc in the Northeast of Thailand by using ISSR markers. Disease plant samples with typical symptoms
were collected from Sakon Nakhon, Si Sa Ket, Surin, Nakhon Phanom, Nakhon Ratchasima, and Nong Khai provinces
and were used for fungal pathogen isolation. Forty-nine fungal isolates were isolated and identified by morphological
characteristics and PCR assay with Foc race 1 specific primers. The results showed that all the isolated fungi were
Foc race 1. All identified Foc isolates were then examined for their genetic variation by ISSR markers. The results
revealed that Foc isolates were genetically variable. ISSR pattern showed 73 — 100 % genetic similarity among the
Foc isolates. Dendrogram analysis could divide Foc isolates into 5 ISSR groups which were relevant to Foc location.
The results also showed that the variations were found in Foc isolates from the same location or province. Therefore,
disease-resistant cultivar selection and effective disease control development should rely on the variation of Foc.

Keywords: Banana, Genetic variation, Fusarium wilt, Panama disease, ISSR
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Table 1 ISSR Primers used in this study
Primer name

Sequence (5’ to 3’)

UBC 834C AGA GAG AGA GAG AGA GC
UBC 849T GTG TGT GTG TGT GTG TTA
UBC 862 AGC AGC AGC AGC AGC AGC
UBC 864 ATG ATG ATG ATG ATG ATG
UBC 866 CTC CTC CTC CTC CTC CTC
UBC 881 GGG TGG GGT GGG GTG

Source: Cunha et al. (2015)
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Table 2 Fungal isolates isolated from Musa (ABB group) ‘Nam Wa’ cultivated in some provinces in the Northeast of

Thailand
Province Isolate name No.
Sakon Nakhon SK1, SK2-5, SK3-1, SK3-3, SKd-1, SK4-3, SK5-1, SK5-3 8
Si Sa Ket SSK1-1, SSK1-4, SSK1-5, SSK2-1, SSK2-3, SSK3-1, SSK3-2, SSK3-4 8
Surin SR1-1, SR1-3, SR1-5, SR2-1, SR3-1, SR3-3, SR3-4 7
Nakhon Phanom NP1-2, NP1-5, NP1-6, NP3-1, NP3-3, NP3-4, NP4-1, NP4-2 8
Nakhon Ratchasima NRS1-1, NRS1-3, NRS2-1, NRS2-2, NRS2-3, NRS2-4, NRS3-1, NRS3-2 8
Nong Khai NK1-1, NK1-2, NK2-1, NK2-2, NK3-1, NK3-2, NK3-3 NK4-1, NK4-2, NK4-3 10
Total 49

Figure 1 Mycelial color of Fusarium oxysporum f. sp. cubense isolate NRS1-1 (A: pale purple colony) and NK4-2 (B:

white colony) on PDA media
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Figure 2 Reproductive structures of Fusarium oxysporum f. sp. cubense isolate NRS1-1. A: 1= Microconidia, 2=

Macroconidia and B: Chlamydospore

Figure 3 PCR amplification analyses of Fusarium oxysporum f. sp. cubense isolates using primer set W1805F/W1805R.

Lane M: 100 bp DNA ladder, 1: isolate SK1, 2: SSK1-1, 3: SR1-1, 4: NP1-2, 5: NRS1-1, 6: NK1-1, 7: Foc isolate FOC1708

(reference isolate)
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Table 3 Amplified fragments, polymorphic band, and
polymorphism of DNA fingerprints generated by ISSR
primers

Primers Total Polymorphic  Polymorphism
amplified bands (no.) (%)
fragments

(no.)
UBC 834C 10 9 90
UBC 849T 9 8 88.8
UBC 862 10 10 100
UBC 864 13 11 84.6
UBC 866 6 5 83.3
UBC 881 9 6 66.6

Figure 4 DNA fingerprints of some Fusarium oxysporum f. sp. cubense isolates generated by using primer UBC 862.
Lane M: One Mark 100 bp DNA Ladder, 1: Foc isolate NRS2-3, 2: NRS2-4, 3: NRS3-1, 4: NRS3-2, 5: NP1-22-3, 6: NP1-5,
7: NP1-6, 8: NP3-1, 9: NP3-3, 10: NP3-4, 11: NP4-1, 12: NP4-2
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Figure 5 Dendrogram from UPGMA cluster analysis using Similarity Coefficient of Fusarium oxysporum f. sp. cubense
isolates from the Northern of Thailand based on ISSR markers
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