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Summary of the fellowship 
The fellowship was applied for to finance a trip to AgResearch, Palmerston North, New 
Zealand – Grasslands campus. The intention of the visit was to learn techniques of identifying 
Epichloë fungal endophytes, and the methods used for purposeful infection of perennial 
ryegrass. 
 
Overseas host institution 
AgResearch, Grasslands campus, Tennent Drive ,Private Bag 11088 ,Palmerston North  
New Zealand 
 
Contact at host institution 
Dr Linda Johnson. Science Team Leader, Plant-Fungal Interactions.  
Email: Linda.Johnson@agresearch.co.nz 
 
 
 
Fellowship Background 
Since September 2012, I have been employed as lead technician in the award winning 
Perennial Ryegrass breeding team at IBERS. The group produces world-renowned forage 
ryegrass varieties for the agricultural sector. In my role as lead technician, I manage the 
diploid breeding programme, as well as areas of research that work alongside our variety 
production. 
 
Having come into this role as an employee with no formal plant breeding qualifications, it was 
important for myself to gain as much understanding of the work that we produce here at 
IBERS and to aid in the development of any aspects of the programme for the future.  
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In 2016 I began to undertake modules to form an MRes qualification under the Advanced 
Training Partnership Programme (ATP). This programme is offered to those working in the 
industry who wish to further their knowledge base and gain qualifications whilst continuing 
employment. For myself this is a way to further my development without the background 
qualifications of a science related bachelor’s degree.  
 
For my MRes project, I chose to explore the role of fungal endophytes within agricultural 
forage grasses. This area of study is prolific in other counties such as the USA, Australia and 
New Zealand, but is largely unexplored in in a commercial sense in the UK and European 
markets.  
 
I began work under the supervision of two colleagues here at IBERS, but soon realised that to 
gain a more in-depth knowledge of my chosen subject area it would be of great benefit to 
learn from institutes overseas, where the most current research and studies are being 
produced. Specifically in New Zealand where endophyte inoculated grasses are the most 
commonly sold forage grasses. 
 
Research project outline 

Epichloë fungal endophytes are a specific group of asexual clavipitaceous fungi inhabiting the 

interior of many grass species (Sampson 1933), but specifically in this case, perennial ryegrass 

(Siegel, Latch et al. 1987). 

Some strains of endophytes have been found to offer the host plant enhanced positive 

attributes, such as increased resistance to herbivorous pests (Bush, Wilkinson et al. 1997), 

enhanced resistance against pathogenic diseases (Lledó, Rodrigo et al. 2016), and increased 

forage yield (Latch, Hunt et al. 1985), tiller number and seed production (Siegel, Latch et al. 

1990, Kuldau and Bacon 2008). There is also suggestion that presence of certain endophyte 

strains can enhance a plants ability to extract nitrogen from the soil, and produce foliage of 

higher nutritional value than non-infected cultivars (Schardl, Leuchtmann et al. 2004, Kuldau 

and Bacon 2008).  

In many other countries, such as the USA, Australia and New Zealand, multiple ryegrass 

varieties are sold on the market that have been purposely infected with strains of Epichloë 

endophyte in order to aid against persistent insect pests, such as the argentine stem weevil 

(Prestidge and Gallagher 1988).  

In the UK forage market there are currently no commercially available Epichloë endophyte 

ryegrass varieties available to producers due to strict legislation. We know very little on the 

potential implications endophyte could have on our agricultural landscape, or even how well 

a change in policy would be perceived by producers and consumers. 

The aim of my MRes project will be to study the implications endophyte could have on our 

perennial ryegrass forage system by making wild plant collections across the UK, isolating any 

found endophyte strains and purposefully inoculating commercially available ryegrass 

varieties produced in IBERS to observe any enhanced attributes it may add. If successful then 



there is potential for endophyte to be used as part of a biocontrol programme,potentially 

increase forage yield, and reduce reliance on nutrient fertilisers. 

 

Objective of overseas trip 

The aim of this trip to AgResearch New Zealand was be to be directly taught the methodology 

of the entire process of the endophyte pipeline, from discovery to production. Including: 

confirming endophyte presence and viability, isolating the fungi and creating a culture library 

of discovered strains, categorising strains found based on morphological and genetic 

differences, and the process of successful inoculation onto a new plant host. 

These methods could be very time consuming and laborious to define ourselves here at 

IBERS, and would potentially exceed my current capability and resources. In order to produce 

a research project of value, I need to ensure the methods I am using are current and correct. 

By learning the methods directly from the current global experts, I can speed up the process 

of producing endophyte positive cultivars, and potentially begin delivering forage grasses that 

harvest biological defence against an ever-changing environment. 

Trip outline 

I was in communication with staff members of AgResearch- Grasslands for some months 

prior to my trip to ensure that I could fulfil my intended outcome successfully. I was assured 

that all the gaps in my knowledge could be filled by observing the work carried out at 

AgReearch as routine. My hosts assured me that I would find my time there valuable, and 

they did not disappoint.  

On my first day of work at the institute I was shown the extent of the facilities available. I was 

amazed to see such a large department dedicated to the area of fungal endophytes, and was 

excited to see just how developed the work there was. I very quickly realised that the 

objectives I came to New Zealand with could be easily fulfilled and I could develop my 

knowledge further. 

Over the coming days I was shown all the methodology I had set out to learn. For example, 

the lead technician in the mycology department took me through the entire process of 

testing plants for endophyte presence and viability, both with an antibody assay and through 

seed squashes and microscopy. I was given the opportunity to try out these practices myself, 

and shown the protocols to which they test and the limitations within these processes. 



 

(Figure 1. Seed squashes for microscopy observations of mycelial hyphae.) 

 

I then spent a couple of days being shown the methods for growing cultures of endophytes 

onto agar solution, and the methods used for identification of strains (Hignight, Muilenburg 

et al. 1993, Bacon and White Jr 1994, Belanger 1996). An extensive library system of 

discovered strains has been created by the team at AgResearch, which allowed me to gain an 

understanding of both the methodology involved, as well as various measures of success to 

compare against. One of my key contacts here was the senior scientist in the mycology 

department who also governed the New Zealand body of classification for fungal endophytes 

within several plant species. This will be invaluable for when I make a plant collection myself, 

as I will have a resource within which to directly compare any findings I may make.  

 

(Figure 2. Isolated culture of strain AR37 Epichloë endophyte grown on Potato Dextrose Agar.) 



I was then shown the devised method of making inoculations of an endophyte strain into a 

grass host. Some variants of this method have been published over the years (Sampson 1933, 

Western and Cavett 1959, Latch, Hunt et al. 1985), but with little information of the success 

rate. AgResearch are the global leaders in the successful production of host/endophyte 

relationships so I can be assured that the methods I was shown here are guaranteed to give 

me high success if followed correctly. 

 

(Figure 3. The process of making the preliminary insertion into the germinated seeding, ready for 

insertion of the culture.) 

During my time at the institute I also met with team leaders and researchers who have 

developed the genetic database of Epichloë endophyte strains using SSR genetic markers 

(Van Zijll De Jong, Guthridge et al. 2003). Through this process they can include new strains 

into the ‘family tree’ and make accurate predictions on the gene expressions effecting the 

production of plant secondary metabolites (Briggs, Sprosen et al. 2007). This way any new 

strains found can be compared for their expected effect on exterior stresses such as host 

toxicity to either herbivorous pests or mammalian livestock (Rolston and Agee 2007).  

I also had experience of the commercial aspect of the endophyte work and the route to 

market for various varieties, this will aid me in the development of a product that could have 

a place within a European market, and an understanding of the process involved in successful 

deployment into commerce.  

After my work at AgResearch in Palmerston North, I travelled to Christchurch in the south 

island to meet with a colleague from germinal New Zealand, who are the commercial 

partners to my work in the grass breeding team in the UK. Germinal market varieties we 

produce here in the UK, and also work with New Zealand strains of perennial ryegrass that 



contain endophyte. If I am successful with the eventual intended outcome of my research 

project, these are the trial sites in New Zealand that would be used and there would be an 

exchange of plant material established for future work. 

            

(Figure 4. Germinal NZ field trials) 

(Figure 5. Difference between endophyte-infected grasses verses no infection) 

 

Contacts gained 

During my time in New Zealand I was introduced to many key researchers in the field from all 

aspects of the pipeline. I now have a source of communication in the areas of product 

development, legislation, technical support and scientific research. This will be key during the 

development of my work here in the UK as not only do I have support with any questions I 

may have, but also have the potential to use resources that I cannot access at IBERS.   

For example, AgResearch NZ have spent many years collating a genetic database of 

endophyte strains found worldwide, which is currently unpublished. Rather than trying to 

build this database myself, I can compare any endophytes found here in the UK against their 

library and have an instant report of predicted alkaloid expression, rather than undergoing 

many months of laborious and expensive testing.  

 
Future developments 
This trip has proved to be fundamental to the potential success of my MRes project, and has 
enabled me to gain an in depth understanding of my subject area, as well as invaluable 
contacts with key researchers.  



 
I have faith that this project could have major implications of the future of plant breeding as 
we adapt our methods to meet the demands of an ever changing environment and 
commercial market. If the legislation and laws change regarding the sale of endophyte 
product within the UK and European market, then we can be ready to meet market demand. 
 
The agricultural sector as a whole will need to adapt practice to become less reliant on 
fertilisers, pesticides and herbicides for a sustainable future. The development and use of 
biocontrol agents and breeding for nutrient efficiency is one key way we can combat these 
issues in the near future. I am passionate about this subject and hope to develop a career in 
working towards a positive future for sustainable agriculture and food security. Through my 
contacts, I also now have the potential to develop my research into a PhD project and future 
career development.  
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