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Photo Noble foundation 

An invisible 
fungi 



Endophyte infected plants are symptomless 



Fungal endophyte   +   Grass Plant 

     Endo = within    -   Phyte = plant 



 

The green dots are the endophyte filaments 

Leaf vein 



Endophyte lifecycle 



Diversity in endophytes 

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

ÅOur selections have been made from wild-types world 
wide  

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 

 



Basic science 
ÅUnderstanding the life cycle of Neotyphodium 

endophytes (1980) 

ÅIsolation from grasses and growth ex plant (1990) 

ÅInoculations challenges ς into the plant (1995) 

ÅUnderstanding the chemistry ς discovering unknown 
alkaloids (1996-on going)  

ÅTransmission challenges ς into the seed (1996 to date) 

ÅUnderstanding genes controlling alkaloid expression 

ÅEndophyte viability in seed  

 

 



Mycologists 

Animal 

scientists 

Seed scientists 

Agronomists 

Chemists 

Plant scientists 

Entomologists 

Endophyte 

Knowledge 

31 years 
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The Development of 

 

ÅExamine global collections of endophytes 
Å Inoculated turf type cultivars 
Å Improve alkaloid expression from the ordinary wild type  
ÅFurther crossing and stability testing (in plant and seed) 
ÅCompare alkaloid expression with original wildtype 
ÅBulk up seed (3 years) 
ÅTest in field (birds-insects-airports) 
ÅPatented in USA/NZ/AU  
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Selections improve from wildtype  

y = 73.243x + 1205.7 
R² = 0.2182 

0 

500 

1000 

1500 

2000 

2500 

3000 

3500 

0.0 5.0 10.0 15.0 20.0 25.0 

L
o

li
n

e
s
  
(p

p
m

) 

Ergovaline (ppm) 

!±!b9· ϰWŀŎƪŀƭ ¢C 

WT not used 



Crossing these to get seed of 
!±!b9·ϰ 

ÅSelection of 2 pair crosses  
for increasing loline   

 

    Increase ergovaline 

 

ÅGrow out seeds to Chemo 
type and confirm 
endophyte presence 

 

ÅTest for alkaloids 



!±!b9·ϰ WŀŎƪŀƭ ǘŀƭƭ ŦŜǎŎǳŜ 

ppm Lolines Ergovaline 

Average 1820 8 

Max 3150 23 

Min 700 3 

K31 Wild-type 520 1.4 

NOTE THE AVERAGE IMPROVED                                      IS BETTER THAN 
KENTUCKY 31 Wild-type 



Bulk up from crosses 

About 5 years work so far and another 3 years 
to get commercial quantities of seed 



TEACHING AVOIDANCE BEHAVIOUR 



Avoidance Behaviour 

LOW ERGOVALINE 



Post digestion feedback (PDF) 
Å Geese returned after 3 month spell 

Å PDF still working 

 

 3 MONTH SPELL OFF ENDOPHYTE 

MATERIAL (PDF)
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Avoidance behaviour       

P < 0.001 

Omnivorous 

Pellets high 
Ergovaline 


