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ENDOPHYTE AND SHEEP HEALTH
– Ryegrass staggers
– Impaired live-weight gain
– Elevated body temperature
– Panting
– Dags
– Depressed serum prolactin

– Drownings
– Widespread mortality



Epichloë spp
•“Choke” fungi

•Wide range of grass hosts

•Sexual phase produces 
contagious spores

•Endophyte has lost the 
sexual stage



ENDOPHYTE AND INSECT PESTS

– Argentine stem weevil
– African black beetle
– Pasture mealy bug
– Root aphids
– How many others?



Chemistry
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ENDOPHYTE STRAINS
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AR1 & SHEEP

ADG

rectal T

resp. rate

PRL

RGS

ADG

PRL

Dags

E+ E-free non-tox ic E

Fletcher et al. 1999



AR1 & MILK YIELD
3 short-term trials, Ruakura

7%13.814.8
Milk yield

kg/cow/day

differenceWT (common)AR1

Mean of three 12-day milking periods, Vedette ryegrass
Bluett et al 2005a



AR1 & MILK YIELD
Dexcel grazing trial

8.8%38014136
Total yield

kg/cow

6.9%16.017.1
Mean daily 
milk yield 
kg/cow/day

differenceWT (common)AR1

Mean of three milking seasons, cows remained with 
treatments, Bronsyn ryegrass

Bluett et al 2005b



ENDOPHYTE & MILK YIELD
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Cows fed indoors in summer 06; grazing autumn 06; Commando ryegrass

No effects spring 05, 06; autumn 07
Thom et al 2007
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AR37 in VICTORIA (Ballarat)
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AR37 in VICTORIA (Ballarat)
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IN SUMMARY
• Common endophyte produces toxins that impair livestock 

welfare and productivity

• Ryegrass without endophyte does not persist in most places

• AR1 endophyte protects plants but is free of toxins affecting 
livestock

• Other endophyte options provide more robust protection 
against insects, but at the cost of reduced (but non-zero) 
toxins

• We have more data for New Zealand than Australia
So far, conclusions apply to Australia

• We have more data for sheep than for dairy
So far, conclusions apply to dairy cows



WHERE TO FROM HERE? -
LIVESTOCK

• How do toxins interact?
• Are there effects on fertility?
• Are there cumulative effects in the life of an 

animal?
Or alternatively, do animals adapt?

• Do temperatures > 30 °C change things?
• What causes the major mortality episodes in 

Australia?



WHERE TO FROM HERE? -
AGRONOMY

• Need a truly robust endophyte free of all toxins

• Need resistance to pasture scarabs

• Need drought and heat proofing

• Seed needs better shelf life

• Need enhanced nutrient uptake

• Use endophyte to carry other traits???



Acknowledgements

• Many, many colleagues

• Funding sources:
– NZ Foundation for Research Science & Technology
– Meat & Wool New Zealand
– Dairy Insight
– Grasslanz Technology
– PGG Wrightson Seeds


