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1. What are fungal endophytes?




Fungal endophyte + Grass Plant
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Endo = within - Phyte = plant
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Each green dot is a hypha of an endophyte expressing
a green florescent protein



Endophyte lifecycle

the endophyte life cycle

Endophyte is found in
embryo of infected seed

The endophyte grows into
the emerging leaf as the
seed germinates

The endophyte Is
concentrated in the base of
the plant, not In the roots

The endophyte
grows up the stem
and into the seed
head of the
reproductive plant




Diversity in endophytes

i

A Neotyphodium fungal endophytes are not all the'
same, there Is considerable diversity in their | |
biochemical profiles

A Europe has a wide diversity of grass endophytesi'

A AgResearch has the largest collection of grass
endophytes in the world

A New Zealand is the recognised world leader in
grass endophyte technology and its
commercialisation




What fungal endophytes do ?

A Protect host plants against biotic and abiotic
stresses

A Biotic stress protection [
I Insects ‘

I Nematodes
I Plant pathogens

A Abiotic stress protection
I Drought

A Protection increases plant production and
persistence




Endophyte chemistry

A Endophytes are all about

A They produce a range of
secondary metabolites (a

guantity of alkaloids

and complex

chemistry

hloactive
kaloids)

A The type of alkaloids produced depends
on the strain of fungus present

A The host plant has a major effect on the

A The chemistry of endophytes is diverse




Endophyte alkaloids

A Four main groups identified
I Peramine
I Ergovaline
I Indole diterpenoids
A Lolitrems
A Epoxy janthitrems
I Lolines
A All are active against insects
I Toxic
I Deterrent
nknowns




Basic science

i

A Understanding the life cycle of Neotyphodium
endophytes

A Isolation from grasses and growth ex plant
A Inoculations challenges i into the plant
A Transmission challenges i into the seed

A Understanding the chemistry i discovering
unknown alkaloids

A Understanding the genes controlling alkaloid
expression

Endophyte viability in seed
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Pests of endophyte-free ryegrass

APorina

AAfrican black beetle

AArgentine stem weevil

APasture mealy bug

AGrass grub
ARoot aphid










