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Summary

1 Various resistance phenotypes of L. marginale can be identified according to their
responses to nine distinct pathotypes of the rust fungus M. lini. The relative frequency
of these phenotypes was monitored on an 8-m x 8-m permanent plot established at
Kiandra in southern New South Wales, Australia.

2 Over the period 1986-92 there was a marked change in the resistance structure of
this population. This change was particularly associated with a major epidemic of
rust occurring in the summer of 1989. The dominance of the host population by three
resistance phenotypes prior to the epidemic was subsequently lost.

3 A similar change in resistance structure was detected in random samples taken in
1981 and 1991 from a different part of the same population. The changes in resistance
in both the random-sample and the permanent plots were of no obvious adaptive
value.

4 The distribution of the commonest resistance phenotypes on the permanent plot
originally showed distinct patterns of aggregation which disappeared after the 1989
epidemic.

5 It is possible that the changing frequencies of particular resistance phenotypes
could be explained by linkage between resistance genes and other traits that are under
more intense selection. Alternatively, the changing frequencies could result from the
combined effects of the presence of a pathogen pathotype which is, at least at certain
locations, virulent on all host phenotypes, recruitment patterns in the host population
and low pathogen transmission efficiencies.
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Introduction

Pathogens are widely recognized as potent forces
influencing the distribution of resistance in plants on a
geographic scale (Harlan 1976; Dinoor 1970; Burdon
etal. 1983; Dinoor & Eshed 1984). In individual popu-
lations, however, although pathogens have been
clearly shown to reduce the fitness of, or even kill,
individual plants (Alexander & Burdon 1984; Parker
1986; Paul & Ayres 1986a,b; Burdon & Jarosz 1992),
the actual genetic consequences of such interactions
are unclear.
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Simple theoretical models often envisage a process
of local frequency-dependent selection leading to an
unending spiral of out-of-phase rises and falls in the
frequency of particular resistance genes in response
to similar cycles in the corresponding virulence genes
in the pathogen population (Person 1966; Jakayar
1970). Such models are generally highly simplified,
however, assuming the existence of extremely large
populations of both host and pathogen with no spatial
structure and in which free recombination occurs
every generation (panmixis). In reality, in plants the
simple physical placement of individuals in the soil
tends to lead to the development of neighbourhood
structure over very short distances. This possibility is
obviously enhanced by increasing levels of inbreeding.



