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The Conference
The ConferenceThe 7th International Conference on Mycorrhiza (ICOM7) was held from 6-11 January 2013 in New Delhi, India. It was organized by TERI (The Energy and Recourses Institute) under the auspices of the International Mycorrhiza Society and in collaboration with the Mycorrhiza Network and brought the ICOM to Asia for the first time. The theme of this conference was "Mycorrhiza for All: An Under-Earth Revolution" and the primary message for the conference was a revolution of change for our planet. There was an overall desire, from the many nationalities present, to help minimise the usage of chemical fertilizer on soil and hence leave the least environmental footprint by the increased utilisation of Mycorrhizal Fungi.
The conference brought together a large international community of Mycorrhizal scientists (of more than 48 nationalities) from a wide variety of disciplines together with working groups from industry, scientific ministers from India, students and business professionals. All of these groups interacted over the course of the 5 days to work together to find the best usage of mycorrhizal fungi to help enable a global move towards sustainable crop growing.
Presentations and workshops over the 5 days were based around 4 session themes; Developmental, functional and environmental genomics, Population, community and physiological ecology, Physiology including carbon and nutrient exchange between symbionts and the saprotrophic/biotrophic continuum, Mycorrhizae in agriculture and horticulture, including inoculation of seedlings, inoculum production and policy development.
Mycorrhizal Fungi

Mycorrhizal Fungi are obligatory symbiotic organisms and are ubiquitous in terrestrial ecosystems where they are major components of the soil microbial biomass. Mycorrhizal associations are multi-functional, assisting the plants in nutrient acquisition, water uptake, mediating carbon transfer and protecting roots from pathogens. With changes in the world climate, water limitation is becoming an increasing concern for global crop productivity.  Most plants benefit from mycorrihizal symbiosis through the improvement of water status and uptake. Inoculation of Plant with AMF generally improves overall plant health, yield and productivity. Mycorrhizal diversity is important for agro-ecosystem functioning but techniques are lacking for determining composition of mixed communities within plant roots.
Points of Interest

There were many talks giving very interesting information about the role and mechanisms of the uptake of Phosphate, nutrients and water to plants by mycorrhizal fungi. Amongst others Sally Smith talked about how it is now very clear that plants rely on a mycorrhizal network for almost all of their phosphate. Much of the biology of this is now very well understood and the pathways and transporters are very much identified as a talk by Xian An Xie demonstrated.
It was interesting for me to see an increasing number of papers where researchers are now examining the role that mycorrhizal fungi have on Nitrogen uptake. Carl Fellbaum showed that Mycorrhiza fungi pass Nitrogen to plants in the form of NH4 in return for carbon. This work clearly demonstrates that there is a bi-directional control between the plant and fungus of carbon for nutrients, of which both Nitrogen and Phosphate are both clearly vital. I feel that there will be an increasing amount of evidence for the role of mycorrhizal fungi for nitrogen uptake and this has a large impact for using these organisms for moving towards sustainable crop production.
At this ICOM there was a lot of interesting work looking at the interaction of Mycorhiza within the wider Rhizosphere system.  It is becoming increasing clear that the effect of mycorrhizal fungi cannot be studied independently within a single host plant system. Toby Kiers gave a very interesting plenary talk examining the interactions of Mycorrhiza with other organisms and within a mixed host plant and mycorrhizal system. Here they studied the interaction and bi- directional control between the host plan and fungus and demonstrated how different species of Mycorrhiza have different strategies for supporting a host. Lucas Villard demonstrated that abiotic factors (namely temperature, soil water level and altitude)  played a large role in AMF species variation observed in natural ecosystems. It was evident from these studies that to truly improve growing systems more work is needed to increase a variety of beneficial microbes  to improve soil health and if Mycorrhiza are to be introduced to a system it is beneficial to have a good bio-diverse inoculum to ensure the different species work together to enhance crop plants in any given niche.
There was a heated discussion as to the new order of taxonomy that is being proposed currently by A. Schuβler. It was concluded that as simultaneously F. Oehl had also published new genera that there would be an additional publication in the near future as to that could be accepted by mycorrhizal scientists. It is hoped by all that this will clarify the vast confusion surrounding the current nomenclature within this group. 

Mycorrhizal fungi play a very important role in increasing drought tolerance and water uptake to plants. Sally Smith summarised variety of mechanisms including soil structure and conductivity increased uptake via hyphae the plant and improved plant nutrition. One explanation for how mycorrhiza aid water uptake was demonstrated by the work of Tao Li, who showed how AMF can increase the expression of aquaporin genes. This study demonstrated G.intraradices actively transporting water to the plant. 

The paper I presented on the community structure of arbuscular mycorrhizal fungi in water deficit irrigation in Strawberry, was very well received and I had a great opportunity to talk with many people about my PhD studies. My work described how mycorrhizal inoculation is beneficial to strawberry production for plant growth, yield and drought tolerance. I also described that the inoculation of strawberry with mixtures of AMF is beneficial to plants under water stress when compared with un-inoculated control treatments, however a combined species mycorrhizal treatment showed little difference in plant response in this situation.
The Future of Mycorrhiza use.
The honourable mister of agriculture of India was incredibly supportive of the aims of the TERI institute to promote the use of Mycorrhiza in their crop production industries, both in terms of financial assistance and policy making. There is a big move for the country to push for more sustainable horticulture and agriculture, which seems to be far more supported than within Europe. TERI produce mycorrhizal inoculm for use primarily within Indian crop production. The agriculture minister stated that although crop production shows signs of stagnation, the population is increasing thus too is the food requirement. The policy in India is to overhaul the strategy to enhance crop yield and boost sustainable agriculture.
This is true for much of the world where global food demand is increasing. Increasing demands on land use, fertilizer and water availability all lead to an increasing concern about how this demand is going to be met in the future.  It is very clear from much of the work demonstrated within this conference that mycorrhizal fungi could be an important factor in contributing to a sustainable solution. However it will take a big change in perception of growers and governmental policy makers to enable this change to happen. This does seem to be refreshingly positive within India though I wonder how effective it will remain.  It will also be interesting to see if other governments lead sustainable agriculture in the same way.

I am very grateful to the CGRI Trust for contributing to the cost of my travel and registration fees allowing me to have the opportunity to attend this conference and present my PhD studies.
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