Mycorrhizae

As well as fungi existing within the rhizosphere, some take the relationship with the plant root a step further.  In some cases these will be root pathogens, deriving sustenance from the plant root and potentially reducing the vigour of the plant.  In many cases such fungi actually benefit the host plant by forming a symbiotic relationship.  The best known and most characterised relationships between fungi and plant roots are the mycorrhizae.  Two types of mycorrhizal relationships are common in agricultural systems while other types are specific to the heath family or orchids and are not described here.

Vesicular Arbuscular Mycorrhizae (VAM)

Most plant species (80%) have a mycorrhizal relationship with the vast majority of herbaceous and some woody crop plants hosting vesicular arbuscular mycorrhizae.  These fungi grow within the root, characterised by the production of vesicles and arbuscules.  The vesicles store energy as lipid fats, the arbuscules are the interface with the plant, growing inside plant cells and extracting mainly carbohydrate requirements.  The fungi also grow outside of the plant root into the soil and are efficient at extracting soil nutrients.  The fungi “leak” resources to the plant root and rhizosphere and also when the arbuscules have filled a plant root cell and the root cell dies, the nutrients in the arbuscule are made available to the plant. Most of the fungi that form VAM are able to infect most plant species that host VAM.

Ectomycorrhizae

The ectomycorrhiza contrast with VAM in that they are highly species specific, only infect tree species and most of their growth is on the outside of the root.  A sheath of hardened hyphae is formed around the infected root effectively covering it.  Hyphae extend far out into the soil and are fine enough to make use of very small pore spaces.  The fungus also penetrates the root to enable access to much of the plants carbohydrate resources.

Benefits of Mycorrhizal Associations

The plant provides housing and carbohydrates to the fungi but the plant also stands to benefit.  The main benefits to the plant include…

· The fungal hyphae in effect increase the root surface area and reach a greater volume of soil

· The fungal hyphae are more effective than plant roots at extracting nutrients

· Increased ability to uptake phosphorus in particular

· Possible increase in phosphate extraction from “locked up” mineral forms

· Increased uptake of other nutrients including trace elements

· Greater water uptake and drought tolerance

· Prevention of root diseases through physical protection/competition

