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In past editions we have focussed on things to grow on top and some of the things 
that wiggle and crawl around beneath you. Last week I had the opportunity to      
partake in the Bugs in the System  forum in Wodonga - a great day focussed on soil  
biology, fungi and bacteria - lots of new information routes for me to track down. 
This edition is a teaser focussed on one of the topics covered at the forum. When I 
followed up on the topic it led to a wealth of resources on soil biology which just 
made me want to understand more about the bugs and bits in our soils. The links   
section covers the basics of Soil Biology and arbuscular mycorrhizal fungi (AM     
fungi). The sources are from around the globe rather than Oz focussed since  these 
bugs effectively span the globe. Enjoy ….. 

DISCLAIMER: The links contained in this newsletter are for convenience only and do not mean that 
OLN endorses or approves those sites, their content, the people who run them, or any commercial 
products on those sites. You accept all risks and responsibility for losses, damages, costs and other 
consequences resulting directly or indirectly from using information contained in this newsletter.   O
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Arbuscular Mycorrhizal FungiArbuscular Mycorrhizal FungiArbuscular Mycorrhizal Fungi  
by  Professor Lyn Abbott 

What are they? 
A mycorrhiza (pronounced ‘my-kor-ryeza’) is a specialised association that forms  
between fungi and roots. The word mycorrhiza actually means ‘fungus root’ and the 
majority of plant species can form these associations. Mycorrhizal associations are 
generally beneficial to both the plant and the fungus and nutrients are exchanged 
from one partner to the other. 

Arbuscular mycorrhizas are the most common type of mycorrhiza. They are formed 
by a group of fungi that are usually present in all soils.  About 150 species have been 
described, but there are still many unnamed species throughout the world.  It is    
interesting that very similar AM fungi occur on different continents. 

AM fungi form close associations with most agricultural plants.  The fungus forms 
thin strands in the soil that look like threads (see figure below).  These are called  
hyphae (pronounced ‘high-fee’). A network of underground hyphae connects roots of 

one plant with roots of other plants. 

The network of hyphae (thin white lines) helps to   
stabilise soil particles so the fungi actually help to  
improve the physical fertility of soil. Hyphae are also 
important for exploring the soil to extract phosphorus 
and so can reduce fertilizer requirements. 
                                                       ………..    Continued on Page 2 
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Can mycorrhiza survive in soil when plants are absent? 
AM fungi can survive for long periods in soil, even when the soil is dry or frozen. Some AM fungi survive as pieces of hyphae in 
dead roots or in soil. However, AM fungi are not able to grow for long periods in the absence of a host plant. Hyphae grow from 
spores or from within root fragments in soil when conditions are suitable, but they must make contact with a host plant to obtain 
the carbon and energy they need for long-term growth.  

AM fungi take up and transfer phosphorus from soil through their hyphae into the plant.  This phosphorus can 
increase plant growth if the soil is phosphate-deficient. Important agricultural plants that do not form            
mycorrhizas are lupin and canola. We do not know the reasons for this.  Wheat forms mycorrhizas but to a lesser 
extent than clover or pasture grasses. 
 
Spore example of AM fungi from a study in Western Australia. Spores of AM fungi vary in size from 30 to 
500μm. 

 
How do agricultural practices affect AM fungi? 
Phosphorus 
An extensive survey of wheat crops in a study in Western Australia was funded by GRDC to determine the presence of AM  
fungi at early seedling stage and in spring.  Most plants had low levels of mycorrhizas and this was related to high levels of 
phosphorus in the soil.  Generally, the quantities of mycorrhizas were not sufficient to benefit the phosphate nutrition of the 
wheat. 
Professor Jim Graham from the University of Florida (working on a GRDC Visiting Fellowship) found that some AM fungi 
from soils in Western Australia actually decreased plant growth when the soil had a high level of phosphorus. This occurred 
even when the level of mycorrhizas formed on the roots was very low.   

Cultivation 
In agricultural soils in a southwestern Australia study, cultivation did not usually affect the formation of arbuscular mycorrhizas.  
However, in Canada, the growth of some agricultural plants was significantly restricted by cultivation, because the network of 
hyphae formed by the AM fungi was disrupted. 

Crop Rotation 
The most significant effect of rotation on the presence of AM fungi in soils in the southwestern Australia study was the increase 
that occurred during the pasture phases.  This is because pasture phases include highly mycorrhizal plants like grasses, clover 
and other legumes, and also because less phosphorus fertilizer is used.  In addition, the common practice of including lupin and 
canola in rotations reduces the amount of AM fungi in the soil.  Adding a pasture phase to the crop rotation helps to restore my-
corrhizal function, increases the efficiency of phosphate fertilizer use and improves soil structure. 

 
Mycorrhiza ‘Bioassay’: AM fungi in roots after different rotation 
 

 

Herbicides 
Generally, applying herbicides at the recommended level does not directly affect AM fungi.  There may be other effects of the 
herbicide if the type of plant roots in the soil is changed, for example if weeds are removed. In addition, residual herbicides can 
restrict root development and this could alter the length of mycorrhizal root formed.  Some fungicides decreased the amount of 
mycorrhizas that are formed.  
 

Horticultural Plant 
Arbuscular mycorrhizas occur on many horticultural plants provided that excessive phosphate is not applied.  Olive trees, avoca-
do trees and grapevines all form arbuscular mycorrhizas.  However, crops such as cauliflower and cabbage do not form mycorrhi-
zas. 
 

Site Rehabilitation 
AM fungi associated with forest plants in WA appear to be less diverse than those often found in the more chemically fertile soils 
in the Northern Hemisphere. Their role in extracting phosphorus from highly deficient soils is likely to be very important alt-
hough it is difficult to measure. Therefore, it is necessary to return communities of AM fungi to severely disturbed sites (such as 
mine sites) to help re-establish nutrient cycling processes. 

               % root length colonized 
by mycorrhizal fungi 

Rotation 3 weeks 8 weeks 

Pasture after wheat 41 70 

Canola after wheat 0 32 
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   And now for the humour section - still needing to put a bit of fun into our lives …. So mind your language ... 
Jack Benny & Groucho - and how old are you?  http://www.youtube.com/watch?v=3wNK1Jt4JLg   

Young Frankenstein - no hidden meaning here …  http://www.youtube.com/watch?v=AZybFl_pfMk&feature=related   

 One of my dad’s favourite comedians - with a bit of class: http://www.youtube.com/watch?v=EDJQE3ppdOU&feature=related  

                         http://www.youtube.com/watch?v=MuWUp1M-vuM&feature=related   

And an ad - guess what the product is before the end!: http://www.youtube.com/watch?v=6tCtM8UEQv8&feature=related   

 

Many thanks to Professor Lyn Abbott for the article content and photographs. 

Now for the nitty gritty - this research ended up being much richer than just looking at the fungi, with a wider 
introduction to soil biology in a way that I hope would be useful to farmers. 
 

Soil Biology Basics: Starting with an organic flavour from Ireland 
http://www.organicmattersmag.com/features/306-an-introduction-to-soil-biology-part-1-the-soil-food-web  
http://www.organicmattersmag.com/features/313-an-introduction-to-soil-biology-part-2-compost-and-compost-tea  
 

And now from the USA 
http://www.extension.umn.edu/distribution/cropsystems/components/7403_02.html#what  
http://www.blm.gov/nstc/soil/index.html 
 

This little book is aimed at soil consultants but gives a good description of process…. 
http://www.parco1.com/text/mycorrhiza/Mycorrhiza%20Primer.pdf  
And this is a great on line text across the whole of the Soil Biology topic …. 
http://theearthproject.org/id72.html  
 

Uni of WA: And finally from Oz. 
http://www.soilhealth.see.uwa.edu.au/soil_biology  
http://www.soilhealth.see.uwa.edu.au/components/fungi  
http://www.soilhealth.see.uwa.edu.au/components/bacteria  
http://www.soilhealth.see.uwa.edu.au/components/fungi_vs_bacteria  
http://en.wikipedia.org/wiki/Arbuscular_mycorrhiza  
 

DPI NSW: A full set of Soil Biology Basics 
http://www.dpi.nsw.gov.au/agriculture/resources/soils/biology/soil-biology-basics  
 

Mycorrhizas: These lovely bugs are so important they rate their own web site! Pages and pages to satisfy your every need. 
http://mycorrhizas.info/index.html  
 

MAI: A commercial site but with answers (perhaps a bit biased of course) tp some common questions: 
http://www.maiaustralia.com.au/index.php?option=com_content&view=article&id=52:farmers-fungus-that-pays-big-
dividends&catid=15:articles&Itemid=7  
http://www.maiaustralia.com.au/index.php?option=com_content&view=article&id=50:mycorrhiza--are-they-right-for-
me&catid=15:articles&Itemid=7  
 

 

Other Bits: 
Here are a few other sources and documents which I have loaded directly onto the Landcare Gateway Soil Health Project site: 
http://www.nutri-tech.com.au/blog/2011/04/mycorrhizal-magic-%E2%80%93-new-biological-breakthrough/  
http://northeast.landcarevic.net.au/oln/projects/soil-health-program/soil-health-newsletter/reference-documents/mycorrhizae-
sustainable-agriculture-and-forestry/view  
http://northeast.landcarevic.net.au/oln/projects/soil-health-program/soil-health-newsletter/reference-documents/building-soil-
organic-matter/view  
http://northeast.landcarevic.net.au/oln/projects/soil-health-program/soil-health-newsletter/reference-documents/life-in-the-
soil/view  
http://northeast.landcarevic.net.au/oln/projects/soil-health-program/soil-health-newsletter/reference-documents/sustainable-
soil-management/view  
 

And now that you are deeply interested - Manual on Arbuscular Mycorrhizal Fungus Production and Inoculation Techniques 
http://www.ctahr.hawaii.edu/oc/freepubs/pdf/SCM-5.pdf  

This paper is a bit technical but has good explanations on the interactions between plants and AM fungi. 

http://www.oeb.harvard.edu/faculty/pringle/pubs/bever%20et%20al%202001%20bioscience.pdf  



  
 
 
 

 
 

 

 

 

Ovens Landcare Network  PO Box 63 Porepunkah Vic 3740 

 
Do you have something of  interest to say,  

a topic you would like addressed or query answered ? 
Call or Email Trevor and see what he may be able to do to help. 

 

 
Mobile: 0439 393 019 

Email: upperovens@landcarevic.net.au 
 

Save Paper  
Please let me know if  you no longer wish to receive the newsletter 

 


