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Overview of the research collaboration 

Our research aims to understand how the rhizosphere fungus Trichoderma interacts 
with other soil organisms to generate a range of beneficial outcomes. Ultimately we 
want to try to translate these outcomes into a much wider range of agricultural 
applications. The purpose of the exchanges were two fold – to get access to expertise 
and novel analytical methodology from AgResearch’s Metabolomics NZ facility and 
for MG to visit institutes in New Zealand involved in complementary Trichoderma 
and ryegrass-clover research. 
 
Research underpinning the collaboration 
 
The project is based upon using Trichoderma as a biostimulant of UK grassland 
ecosystem productivity. Specifically we are interested in identifying novel bioactives 
produced during the 4-way interaction of Trichoderma, ryegrass, clover and its 
effective rhizobia. As the financial and environmental cost of producing fertilisers by 
industrial means grows there is greater reliance on biologically fixed N from the 
clover-Rhizobium symbiosis. One of the challenges in modern grassland farming is to 
enhance the symbiosis and maximize the transfer of fixed-N to companion grasses. A 
preliminary meso-cosm scale study undertaken on Trichoderma hamatum 
enhancement of clover in mixed clover-ryegrass systems led to both unexpected and 
striking results. The accompanying figure shows increases in sward height following 
soil amendment of our novel Trichoderma isolate over 40 days. Remarkably, the 
Trichoderma enhanced nodule formation in clover and mixed clover-grass swards 
indicates that it synergises the Rhizobium-clover symbiosis. 
 
Dr Grant's visit to New Zealand 
Dr Grant spent the majority of his time in Palmerston North but during the Fellowship 
he made contacts and visited other researchers in Lincoln and Otago. He spent a 
significant proportion of his time talking to members of the AgResearch 
metabolomics facility and being introduced to the range of specialist methods they are 
using. An unexpected outcome was learning of their targeted plant lipid profiling. As 



it is highly likely the galactolipid derived jasmonic acid or a related jasmonate 
derivative is involved in the beneficial Trichoderma interaction it was agreed that 
AgResearch would use this pipeline to profile new meso-cosm samples that would be 
prepared in Exeter. 
 

	  
	  
	  
A highlight of the trip was a day spent in Masterton hosted by Graeme Tulloch, 
founder of Tulloch Farm Machinery. It was a fascinating experience to see first hand 
how a large (1,200 head) dairy operation worked and the scale of the massive 
automated irrigation systems at work (a 100m long rig delivers 60l/sec). Later MG 
had the opportunity to see a unique wilted silage operation using state-of-the-art 
“tube” technology. Tulloch Machinery was the sole importer of this licensed 
technology in New Zealand. Graeme Tulloch also provided the opportunity to see 
state-of-the-art GPS strip tillers that were recently imported into the country. MG also 
visited Prof Barry Scott at Massey University to discuss his epichloe-ryegrass 
research. MG was also introduced to Dr Kee Sohn, a new researcher looking at plant 
immune receptors at the Institute of Agriculture & Environment. 
 
MG next visited Lincoln University and AgResearch in Lincoln, in New Zealand’s 
South Island. There he was guest of the Head of BioProtection New Zealand, Prof. 
Travis Glare, and spent a day visiting researchers at the Centre for BioProtection, a 
NZ Centre of Research Excellence. This resulted in a new collaboration with Dr 
Artemio Mendoza-Mendoza. He also had the opportunity to talk with Grant Edwards, 
Professor of Dairy Production, and the next day met with AgResearch’s Head of 
Forage Research, Dr Tony Conner. MG’s final trip was to the University of Otago in 
Dunedin. There he met Dr Peter Fineran, a Rutherford Discovery Fellow and Senior 
Lecturer in Molecular Microbiology in Otago University’s Department of 
Microbiology & Immunology. Dr Fineran is an expert in a new genome editing 
technology, CRISPer, that MG would like to use on Trichoderma. 
 Finally, one probably the most beneficial meeting was with Prof. Clive 
Ronson, Head of the Department of Microbiology & Immunology. MG was not aware 
the Prof. Ronson was part of a recently funded NZ$7 million research project on 
clover-ryegrass establishment. Prof. Ronson was particularly interested in the 
potential of Trichoderma as a biostimulant in NZ’s clover-ryegrass systems and will 
follow up on our discussion. 



 
Conclusions and benefits 
 
Overall the Fellowship has been extremely valuable in both enhancing existing, and 
establishing new, collaborations on ryegrass-clover. It also had the unexpected 
benefits of allowing MG to see state-of-the-art dairying systems and talk first had to 
farmers about his work. Both MG and DO are greatly indebted to The Stapledon 
Memorial Trust for this opportunity. The new metabolomics pipeline is a major 
improvement on our existing platform and we now welcome running some samples 
using AgResearch’s targeted lipid profiling. Thus the travel fund support was 
instrumental in developing new capability in analytical approaches necessary to 
identify the small molecules we believe are driving this interaction. Finally, MG is 
particularly excited by the possibility of developing collaboration with Prof. Ronson. 
 
 
 


