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Abstract

Eutypa dieback of grapevines, caused by Eutypa lata, is a major cause of reduced
longevity in vineyards worldwide. The fungus grows in the woody tissue of infected
vines, producing translocatable toxins that cause foliar symptoms of the disease. By the
time foliar symptoms are evident the pathogen may have become well established in the
vine. One aim of this study was to develop DNA markers to allow rapid reliable
identification of E. lata and to detect the pathogen in infected wood. The second aim
was to analyse secondary metabolite production by E. lata in order to gain information
on the compounds responsible for the foliar symptoms of the disease and to identify
metabolites which could be used as markers to detect the early stages of the disease
prior to the expression of foliar symptoms. In addition, genetic variation of the

pathogen was assessed using RFLP and RAPD analysis.

Two techniques were used to develop DNA markers; first, SCAR markers derived from
RAPD fragments were developed and, second, an E. lata genomic DNA library was
constructed, from which DNA fragments specific to E. lata were identified. These
markers were used in either PCR- or Southern hybridisation-based assays to detect the
pathogen in infected wood. PCR-based detection of the pathogen in infected wood was
prone to inhibition by phenolic compounds, however, Southern hybridisation techniques
were capable of detecting E. /ata in wood. Genetic variation among 38 isolates of E.
lata was assessed using six randomly selected clones from the genomic DNA library. A
subset of 11 isolates was subjected to RAPD analysis using 10 random primers.
Considerable genetic diversity, in terms of RFLP and RAPD profiles, was observed
among isolates. There was no apparent correlation between grouping of isolates

following neighbour joining analysis and either host species or geographic origin of



il
isolates. The RAPD and RFLP profiles of two isolates differed significantly from the

majority of the other isolates. These isolates, which were morphologically similar to all

other isolates, were subsequently found not to be E. lata.

Secondary metabolite production of 11 isolates was analysed by HPLC following
growth on a range of media. A wider range of secondary metabolites was detected in .
lata than has previously been reported. Two of the secondary metabolites, eutypine and
an unidentified compound with a retention time of 19.6 min, were produced by eight of
nine isolates of E. lata. Neither of the non-E. lata isolates produced these compounds.
It was concluded that the remaining isolate of E. /ata may have lost the ability to
produce these compounds following storage. Whilst a wider range of isolates needs to
be screened before a candidate marker can be selected, these results suggest that certain
compounds are present in the majority of E. /ata isolates and, hence, may prove suitable

markers for the detection of the pathogen prior to the expression of foliar symptoms.

The molecular probes developed in this study will allow the rapid and reliable
identification and detection of E. lata in grapevine cane or wood. These probes also
have the potential to be used as a research tool to gather information on the
epidemiology of the disease and to assess the efficacy of potential control agents against
E. lata. Suitable control measures could then be applied to vines which have been
shown by the use of chemical markers to have latent infection. Used in combination,
therefore, the DNA and biochemical markers could facilitate improved management of

eutypa dieback.
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