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PREFACE 

 

Musa acuminata Colla (banana) is one of the most important food crops in the world 

and provides a staple food and source of income in many households, especially in 

Africa.  However, bananas worldwide are under serious threat by Fusarium 

oxysporum Schlect. f.sp. cubense (E.F. Smith) Snyder & Hansen (Foc).  There exists 

no control strategy against the pathogen and control involves the use of resistant 

cultivars and cultural practices that prevent the introduction and spread of the disease 

into disease-free areas.  Natural disease resistance exists in wild-type bananas and a 

few hybrids, but these bananas are not acceptable to the Cavendish market and the 

search for a new tolerant or resistant Cavendish banana is underway.  Conventional 

breeding strategies are however hindered by the fact that Cavendish bananas are 

sterile and do not produce seed.  Therefore, non-conventional strategies such as 

transformation are more realistic and could be more successful.  Unfortunately, very 

few banana genes have been isolated and characterised up to date and the banana-Foc 

interaction has not yet been studied extensively, if at all, on the molecular level.  This 

leads to a lack of knowledge in understanding disease resistance mechanisms in 

banana and complicates the matter of transforming susceptible bananas with 

resistance genes. 

 

This thesis firstly aims to evaluate the disease tolerance of a Cavendish banana, 

GCTCV-218, infected with Foc and secondly to isolate the disease resistance genes 

expressed early in the banana-Foc interaction.  Fusarium wilt is a root pathogen and 

few molecular studies have been done on the plant response in roots to pathogens.  

This is, so far, known the first molecular study on the Cavendish banana-Foc 

interaction.   

 

Chapter 1 provides the reader with a short review of banana, and the pathogen, Foc.  

The chapter then gives a broad overview of disease resistance in plants and further 

provides information on Fusarium resistance in banana and other crops with reference 

to the type of resistance (i.e. constitutive or actively induced chemical or structural 

resistance). 
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The Cavendish banana, GCTCV-218, is a somaclonal variety selected by researchers 

at the Taiwan Banana Research Institute (TBRI) in Taiwan and showed promising 

results in disease resistance trials against ‘tropical’ race 4 (VCG 0121).  Chapter 2 

evaluates the disease tolerance of GCTCV-218, under South African conditions 

against Foc ‘subtropical’ race 4 (VCG 0120).  Literature has reported that phenolic 

compounds may be involved in resistance against Foc and this chapter will also study 

the different phenolic compounds in GCTCV-218 compared to the susceptible 

Williams at different time intervals after Foc infection.      

 

Chapter 3 describes the construction of a banana cDNA library containing gene 

fragments that are differentially expressed in GCTCV-218 in response to Foc 

compared to the susceptible Williams cultivar.  A highly effective PCR-based 

technique, termed Suppression Subtractive Hybridisation (SSH), was applied in this 

chapter.   

 

Chapter 4 reports on the development of a high-throughput screening method of the 

banana SSH cDNA library using DNA microarray analysis.  This is a novel approach 

in screening SSH libraries for false positives that have escaped the subtraction process 

and has been published in Bio Techniques (2004) 37: 818-824.   

 

Seventy-nine gene fragments were selected for sequencing after screening the library.  

In Chapter 5, the selected gene fragments were sequenced and subjected to 

BLASTX, BLASTN and DBEST searches.  A table containing non-redundant gene 

fragments was compiled and some of these gene fragments were subjected to 

alignments with known corresponding genes from the NCBI database.  The 

expression profile of four defence related genes was further investigated by 

quantitative Reverse Transcriptase-PCR. 
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