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Abstrafi

The growing importance of many Trichoderma strains as biological control agents and producers of

valuable metabolites and enzymes has made their distinction from other Trichoderma isolates

essential. However, the use of morphological and cultural characters alone to differentiate

individuals within the genus Trichoderma to a level that is most informative has proved dfficult due

to a lack of reliable characters.

In this study, altemative biochemical and molecular techniques were assessed for their ability to

differentiate between isolates of the genus Trichoderma. Fifty isolates representing the Trichoderma

species T. atroviride,T.lumatum,T. inhamatum,T. koningii,T. virens,T. viride and five

morphological sub-groupings of the T. harzianura species were examined. ITS sequence data, RAPD

PCR and the ability of an isolate to produce the metabolite 6-pentyl-cr-pyrone (PAP) were all used to

differentiate between morphologically indistinguishable isolates. Altogether four levels of variation

were recognised. The greatest level of resolution was achieved with the RAPD PCR technique,

followed by both morphological characters and sequence data from the ITSI region of the ribosomal

gene complex. Sequence data from the ITS2 region provided the third level of resolution. The

fourth level of resolution was achieved with both sequence data from the second variable region

(D2) of the 28S-like ribosomal gene and determination of an isolate's ability to produce the

metabolite PAP. Based on these results, it was proposed that a new taxonomic system be established

in which individuals of the genus Trichoderma are distinguished by a combination of morphological,

cultural. biochemical and molecular characters.

Sequence data and RAPD PCR data were also tested for their reliability in estimating the phylogeny

of Trichoderrzc. Sequence data from the ITSI region proved to be the most reliable for predicting

the phylogeny of morphologically defined species, whereas RAPD data was most useful for

predicting the unrooted phylogeny of strains of morphologically identical isolates (i.e. isolates with

less than 107o nucleotide divergence). None of the data employed in the present study were able to

resolve all the species tested. It was concluded that additional sequence from a more variable region

would be required to achieve this.

In addition to ttre characterisation and phylogenetic srudies, two approaches were undertaken in an

attempt to isolate a gene(s) vital to the production of the antifungal metabolite PAP, a metabolite

believed to be important in the biological control activity of a number of the isolates under
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investigation. Both attempts were unsuccessful and additional studies undertaken to determine how

important PAP is in the biological control activity of Trichoderma isolates were inconclusive.

Nevertheless, a nanral PAP deficient mutant was identified among the 50 isolates under

investigation. Furthermore, synthetic PAP was found to inhibit the infection of lentil seedlings by

Scbrortum rotfsii when 10 mg was added to a pot containing six seedlings and three viable sclerotia

of the pathogen. The metabolite didnot appear to have any detrimental effects on the growth and

development of the seedlings.
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