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Many grasses of the subfamily Pooidae are inhabited by asymptomatic endophytic fungi (Clay
1988, Leuchtmann 1992). Asexual systemic endophytes infest tall fescue, Festuca arundinacea
Schreber, by intercellular growth of hyphae in stem and leaf sheath tissue (Bacon and Seigel
1988). The tall fescue endophyte was originally thought to be the asexual anamorph of Epichloe
typhana (Pers.) Tul., but was determined to be another genus and is now called Neotyphodium
coenophialum Glenn, Bacon, and Hanlin (formerly Acremonium) (Morgan-Jones and Gams
1982, Glenn et al. 1996). Maternal transmission of the fungus is vertical by growth of hyphae
into developing ovules and seeds. The presence of endophytic fungi was linked with mammalian
toxicity in the 1960s (Ball et al. 1993) and insect resistance in the 1980s (Clement et al. 1994).
This toxicity and resistance to insects is the result of the fungus or the grass-fungus interaction
producing alkaloids (Clay 1988). Presently, over 40 insect species are known to be adversely
affected by the presence of Neotyphodium in fescue and ryegrass species (Clement et al. 1994,
Saikkonen et al. 1998). However, presence of the endophyte does not confer resistance in all
cases.

In a survey of tall fescue grass accessions from Morocco, Tunisia, and Italy, Clement et al.
(2001) revealed the presence of diverse Neotyphodium fungi through isolation, conidial
measurement and differential survival of Rhopalosiphum padi (bird cherry-oat aphid). Results of
Morocco and Sardinia tall fescue and R. padi bioassays found resistance in all endophyte
infected accessions. However, endophyte infected tall fescue from Tunisia exhibited both
resistance and susceptibility to R. padi. We examined this phenomenon further by expanding the
bioassays to 17 infected tall fescue accessions from Tunisia. Our results indicate wide variability
in these accessions for resistance and susceptibility to R. padi (Fig. 1).
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Tunisia Tall Fescue / Bird Cherry-Oat Aphid Bioassay
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Figure 1. Mean number of bird cherry-oat aphids colonizing endophyte infected (EI) Tunisia tall
fescue (TF) accessions 10 days post-infestation. Endophyte infection in experimental plants
(clones of plants from original seed) was confirmed by isolation on agar.

The diversity revealed in this study of Neotyphodium/tall fescue/R. padi interaction is not unique.
Alkaloids produced by grass endophytes in culture and within plants vary in the type and
amount. Production of alkaloids is influenced by a complex of factors, i.e. infection rate,
endophyte biotype, host biotype, insect pest-host interaction, environmental conditions, and
nutrient availability (Bacon 1995, Leuchtmann et al. 2000).

Researchers and commercial seed companies are beginning to take advantage of the vast
diversity of Neotyphodium species and strains that differ in their ability to produce particular
alkaloids. Turf grasses infected with Neotyphodium have been developed and marketed for
better stand persistence and insect resistance. Forage grasses are being developed for resistance
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to insect pests without toxicity to mammals. The future for biotechnological manipulation of
new grass-endophyte associations creates a vast potential of commercial production for specific
purposes.
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