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Abstract Leaf rust of barley (Hordeum vulgare
L.), caused by Puccinia hordei Otth. is common in
New Zealand. It is particularly prevalent in the
Canterbury region of the South Island. Ina virulence
survey carried out between 1990 and 1993 to
determine the extent of pathogenic variation in the
population of P. hordei in New Zealand, four
virulence patterns were detected amongst 187
isolates from barley. All isolates were virulent on
the genes Pa, Pa,, Pa,, Pay, Pay, and Pa,,, and
avirulent on Pa,. Eighteen, 10, and 99% of isolates
were virulent on the genes Pa,, Pag, and Pag
respectively. No isolates were virulent on the
combination of Pa and Pag. Itis postulated that the
barley cultivar ‘Liberty’ relies on the gene Pa; for
its resistance to leaf rust. This is the first record of
virulence on Pa; and Pa,, in New Zealand. The
cultivars ‘Liberty’ and “Triumph’ (which contains
Pa,,) provided selection pressure for the spread of
pathotypes with these two virulences respectively.
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INTRODUCTION

Leafrustof barley (Hordeum vulgare L.),caused by
Puccinia hordei Otth., is widespread around the
world. Until the 1970s, this disease was considered
unimportant in economic terms, but, more recently,
changes in cropping practices have resulted in an
increase in the importance of leaf rust, with severe
outbreaks occurring (Clifford 1985).

In New Zealand, leaf rust was widespread but
unimportant until 1970 (Arnst & Fenwick 1973),
but it has subsequently increased, possibly because
of changing patterns of crop rotation and the use of
susceptible cultivars (Arnst 1976). Losses of ¢c. 20%
inbarley yields were recorded in the 1974/75 season
in Canterbury, where leaf rust is particularly
important (Arnst et al. 1979). Lim & Gaunt (1986)
also reported large yield losses caused by leaf rust
in Canterbury, New Zealand, especially in late-
sown crops, which may be particularly severely
affected. Yield losses of up to 45% in barley have
been attributed to this disease (Teng 1978), where
severe infection of upper leaves affects grain filling,
reducing grain size and total yield (Close 1983).

Breeding forresistance to leaf rustis common in
barley breeding programmes. There has been a
reliance on seedling resistance genes, but many of
these have been rendered ineffective because of the
spread of pathotypes virulent on these genes.
Virulence surveys, using standard barley
differentials, have been carried out around the world
for many years (Clifford 1985). Results of such
surveys demonstrate that the extent of virulence of
P. hordei differs widely between regions.

Arnst et al. (1979) surveyed the virulence of P.
hordei in New Zealand during 1975-76 and found
that, of the resistance genes Pa to Pag, only Pa3 and
Pa, were resistant to all rust isolates. Since then,
changes in barley cultivars used in New Zealand
have put further pressures on the rust population.
For instance, the cultivars “Triumph’ and ‘Liberty’
were resistant in New Zealand when first released,
but are now regularly infected; ‘Triumph’ is
considered highly susceptible.






