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1. What are fungal endophytes?



Fungal endophyte   +   Grass Plant

Endo = within    - Phyte = plant



Each green dot is a hypha of an endophyte expressing 

a green florescent protein



Endophyte lifecycle



Diversity in endophytes

ÅNeotyphodium fungal endophytes are not all the 
same, there is considerable diversity in their 
biochemical profiles

ÅEurope has a wide diversity of grass endophytes

ÅAgResearch has the largest collection of grass 

endophytes in the world

ÅNew Zealand is the recognised world leader in 

grass endophyte technology and its 

commercialisation



What fungal endophytes do ?

ÅProtect host plants against biotic and abiotic 
stresses

ÅBiotic stress protection

ïInsects

ïNematodes

ïPlant pathogens

ÅAbiotic stress protection

ïDrought

ÅProtection increases plant production and 
persistence



Endophyte chemistry

ÅEndophytes are all about chemistry

ÅThey produce a range of bioactive 

secondary metabolites (alkaloids)

ÅThe type of alkaloids produced depends 

on the strain of fungus present

ÅThe host plant has a major effect on the 

quantity of alkaloids 

ÅThe chemistry of endophytes is diverse 

and complex



Endophyte alkaloids

ÅFour main groups identified

ïPeramine

ïErgovaline

ï Indole diterpenoids

ÅLolitrems

ÅEpoxy janthitrems

ïLolines

ÅAll are active against insects

ïToxic

ïDeterrent

ÅUnknowns



Basic science

ÅUnderstanding the life cycle of Neotyphodium 

endophytes

ÅIsolation from grasses and growth ex plant

ÅInoculations challenges ïinto the plant

ÅTransmission challenges ïinto the seed

ÅUnderstanding the chemistry ïdiscovering 

unknown alkaloids

ÅUnderstanding the genes controlling alkaloid 

expression

ÅEndophyte viability in seed



2. What is the biocontrol issue?



Pests of endophyte-free ryegrass

ÅPorina

ÅAfrican black beetle

ÅArgentine stem weevil

ÅPasture mealy bug

ÅGrass grub

ÅRoot aphid



Ryegrass + Endophyte Ryegrass ïEndophyte



Meadow fescue + Endo Meadow fescue ïEndo


