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Multitrophic interaction between the ryegrass Lolium perenne, its
endophyte Neotyphodium lolii, the weevil pest Listronotus
bonariensis, and its parasitoid Microctonus hyperodae
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Abstract Field experiments in Canterbury, New
Zealand, investigated four levels of interaction
involving the clavicipitaceous endophytic fungi
Neotyphodium lolii measured as ppm of the alkaloid
peramine in bulked samples of Lolium perenne, the
weevil pest Listronotus bonariensis, and its
braconid parasitoid Microctonus hyperodae. Weevil
numbers were unusually low and the expected
inverse relationship between ground densities and
peramine concentration was not observed. There
was, however, a highly significant tritrophic
interaction whereby percent parasitism was
inversely related to ppm of peramine. Possible
mechanisms for this interaction are discussed and
it is suggested that it may have been the result of
reduced feeding intensity of L. bonariensis that led
to a corresponding reduction in opportunity for the
parasitoid to attack.
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INTRODUCTION

Listronotus bonariensis is one of New Zealand’s
most severe pests of Gramineae and, because of this,
its biology and ecology are now reasonably well
understood (e.g., Pottinger 1961; Goldson 1981;
Barker et al. 1989; Goldson et al. 1998; McNeill et
al. 1998). The mining habit of the weevil’s larval
stages kills both vegetative and flowering tillers
(Pottinger 1961), while the adults chew off
emerging cotyledons in newly-sown stands
(Goldson & Penman 1979). Estimates of the annual
cost of L. bonariensis damage resulting from the
loss of productive pasture species and the need for
their renewal range from NZ$78 to $251M
depending on the season (Prestidge et al. 1991).

While L. bonariensis is seen very much as a pest
peculiar to New Zealand grassland ecosystems, it
has been reported to cause problems elsewhere,
usually in cereal crops. Gassen (1984) identified L.
bonariensis as damaging wheat in Southern Brazil.
Similarly, in Argentina L. honariensis larvae have
been recorded as feeding on wheat shoots and buds
resulting in shoot mortality, reduction in shoot
numbers, and diminished yields (Anon. 1996). L.
bonariensis is also established in Australia where
it has been noted as a problem in sports turf (Hardy
et al. 1979). Listronotus spp. in general are known
as pests, for example, the carrot weevil Listronotus
oregonensis (e.g., Martel et al. 1976), an American
wheat pest Listronotus montana (e.g., Blodgett et
al. 1997), and the annual bluegrass weevil
Listronotus maculicollis (Vittum & Tashiro 1987).
Listronotus spp. have also been considered as
potential phytophagous biological control agents,
for example, Listronotus setosipennis has been
introduced into Queensland, Australia as a
biological control agent of Parthenium hystero-
phorus (Compositae) (Wild et al. 1992).

In the early 1980s Prestidge et al. (1982)
discovered that the fungal endophyte Neotyphodium
lolii (formerly known as Acremonium lolii)
conferred resistance to L. bonariensis when present






