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Summary extended essay 
Mycorrhizae have the ability to facilitate access to soil mineral nutrients for the host plant, in return for 

organically fixed carbon. In addition to this bi-directional symbiosis, mycorrhizal networks decrease 

soil erosion, mitigate the negative effect of droughts and pathogens and aid the seedling establishment. 

Furthermore, research into the role of mycorrhizal fungi in the re-distribution of nutrients within plant 

root systems is suggesting that mycorrhizae are a central part of plant ecosystems and crucial for soil 

health, thus making soil condition more favourable for plant growth.  

The intensity of food production, to meet the growing global demands, has to be done in a sustainable 

manner. The utilization of mycorrhizal bio-technology has great potential to play a key role in achieving 

this. 

Mycorrhizae are an ancient symbiosis that established between fungi and plants when the very first 

terrestrial plants started to colonies the land. Mycorrhizae are ubiquitously present in natural soil, with 

up to 80% of terrestrial plants forming this symbiotic relationship. The distinction between Arbuscular 

mycorrhizae and Ectomycorrhizae is made on a morphological basis. Since most plats which are used 

for agriculture form connections with arbuscular mycorrhizae, these are the more prevalent in areas of 

research.  

The enhanced nutrient uptake of plants is likely the most distinguished benefit of mycorrhizae. The 

hyphae of mycorrhizal fungi can be thought of as an extension of the host plant’s root system. An 

increase in the surface area allows for a more efficient uptake of nutrients from the surrounding soil, 

benefiting the host plant. In addition to that, the mycorrhizal networks also act like sponges, retaining 

water content of the soil and preventing soil aggregates from coming to lose. In effect, this reduces soil 

erosion, which has become a large issue especially in areas of prorogued intense agriculture. 

Furthermore, mycorrhizae have been shown to increase pathogen tolerance of susceptible plants. Most 

significantly plants with the very fine root system, where a larger proportion is exposed to 

environmental pathogens.  

Currently, the production of mycorrhizal inoculants falls into three main categories: Substrate -based, 

substrate-free and hydroponic systems. Substrate -based systems are easiest to set up and require a lower 

level of technical expertise, however, the refining of product to provide pure inoculum is more resource 

intensive. Substrate-free systems show great potential to yield good quality inoculum, but are more 

expensive to set up and the issue of aerating the root system has to be kept in mind. Lastly, in-vitro 

methods have been utilized for decades and distinguished types of systems have emerged, the main 

drawback of this method is the susceptibility to contamination of the production system by unwanted 

microbes. In recent year technologies have advanced significantly allowing for a more efficient 

production of mycorrhizal products. However, there is still a lot of room for further improvements and 

research to make mycorrhizal products more commercially viable.  

 […] bringing agriculture on step closer to sustainability, and humanity one step closer to tackling the 

world food problem.  
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Advice 
After taking into account the aspects discussed in this paper we highlight suggest the following: further 

research and support of research, encouragement of investments into the mycorrhizal industry, public 

advocation of mycorrhizal products, education within the agriculture sector and the establishment of 

quality regulations.  

It can not be stressed enough how important further research, not only on a lab-grown scale, but also in 

major field studies is. The interconnected nature of mycorrhizal fungi, the host plant and their 

environment are very complex and it will take thought through research in order to fully understand 

every interconnection. Not only the study of mycorrhizae in a system but also the context-dependent 

study of mycorrhizae and host plants is important. It has become prevalent that mycorrhizae are site 

and host specific, which will impact the degree to which mycorrhizal technologies can be implemented. 

Not all situations are equally as suitable for mycorrhizal implementation into the site-specific 

agriculture. Thus research looking at a range of mycorrhizal fungi – host plant combinations is crucial 

in order to maximize the benefits of mycorrhizae. 

The mycorrhizal industry has seen significant growth in the past years, however, most are only small 

scale companies. Private and government investments into such companies will be needed in order to 

facilitate the growth of the industry. Especially considering the economic viability of mycorrhizal 

produces, upscaling manufacturing process and increasing technological efficiency will decrease the 

cost of the products.  

Likewise, growth in demand will also lead to a fall in prices.  Mycorrhizae are still a nice product and 

in order to become prominent in the global agricultural industry advertisement campaigns can be of 

great benefit. In addition to such, the establishment of an organisation which can advocate the uses of 

mycorrhizae is highly recommended. This can either be international bilateral cooperation of 

governments or a non-governmental organisation. Not only will this allow a structured approach in 

increasing the use of mycorrhizal products in agriculture, but it can also be a base point for education 

campaigns and workshops in which farmers can gain compressive insight into what mycorrhizae are, 

their benefits and their correct uses.  

Lastly, such organizations will also need to set in place a legislative structure which ensures high -

quality standards of mycorrhizal products. The varying quality of mycorrhizal inoculants has already 

become notable, which is concerning considering the vast negative effects of contaminated inoculum. 

There need to uniform quality standards that have to be met by every company that manufactures 

mycorrhizal products. Such quality standards will be reinforced through regular and thorough 

inspections. In addition to that, a quality standard system can also be established, which grades the 

purity of mycorrhizal inoculum. Depending on the food production systems, the degree of purity 

necessary for a successful establishment of mycorrhizal fungi, and their beneficial impacts on the crop 

plant may vary. The use of a grading system will allow different applications of mycorrhizae to be met 

with the required product, ultimately improving the efficiency of usage, and thus reducing the cost of 

the food products.  

Overall, mycorrhizae show great potential to improve our current agriculture. The holistic approach of 

using mycorrhizal fungi takes into account soil health, and most significantly it uses a naturally 

occurring way of enhancing plant growth. We need to continue to pursue research as well as start to 

establish industry and governmental bases from which mycorrhizal products will become accessible for 

farmers around the world.  
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Sustainable agriculture is the basis of our attempt to solve the world food problem. Both cooperation 

and innovation will be essential in order for humanity to reach a stable supply of food for all coming 

generations.  


