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Abstract
Understanding the genetic basis for disease resistance is crucial to ensure a successful
breeding and deployment strategy for slash pine. A complementary genetic interaction
model has been hypothesized for the pine-fusiform rust pathosystem. In such a model,
resistance is due to a major gene effect that confers resistance to some strains of
pathogens, but not others. If this model for the pine-fusiform rust pathosystem is correct,
it will be necessary to identify the genes for resistance in order to develop successful
strategies. Some resistance genes are dispersed throughout the genome and can be
identified by genetic mapping. However, resistance genes may be clustered in the host
and it may be possible to identify them only by empirically determining their differential
interaction with different pathogen strains. In the latter case, it will be necessary to
develop a panel of slash pine parents that can be used to screen for presence/absence of
avirulence among collections of the pathogen and a panel of pathogen strains that can be
used to screen for presence/absence of resistance genes in the host. The feasibility of
developing such screening panels was tested by evaluating 43 slash pine (Pinus elliottii,
Engelm. var elliottii) parents with 8 single-urediniospore cultures of Cronartium
quercuum f. sp. fusiforme. The slash pine parents were selected to include a range of
resistance levels based on their performance in an earlier screening trial. Each parent was
control-pollinated with a pollen mix collected from 10 trees known to be highly
susceptible to bulk inocula. The 8 inocula were derived from eight single-urediniospore
rust cultures obtained from galls from across the southeastern USA. Examination of the
reaction data under the assumption of a gene-for-gene host:pathogen system allowed us
to infer the presence of at least 8 putative genotypes for resistance in the host and
pathogenicity in the fungus, suggesting that screening panels can be developed with
current propagation technologies.
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