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What are mycorrhizas? 

Mycorrhizas are mutualistic associations between 
soil fungi and plant roots. 

Host plant receives mineral nutrients  

Fungus obtains photosynthetically derived carbon 
compounds 

Several types of mycorrhizas (Smith and Read, 
2008). 

Ecto and Endo - mycorrhizas 

Few plants are non-mycorrhizal 

 



Endomycorrhizas 
Arbuscular mycorrhizal fungi (AMF) 

Majority of crop plants, fruit trees, grasses, 
indigenous trees and shrubs (Hawley and Dames, 
2005; Smith and Read, 2008) 

Phylum: Glomeromycota 

 

 

Paris type colonisation (Hawley and Dames, 2005) 



Arum-type colonisation 



Thicket plants 
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(a) Portulacaria afra (b) Crassula ovata  
(c) Pappea capensis  (d) Rhigozum obovatum 
(e) Schotia afra (f) Euclea undulata (g) Aloe ferox 

g 



 Ericoid mycorrhizal fungi 
(EMF) 

 Erica hair roots (Allsopp 
& Stock, 1993; Smith and 
Read, 2008) 

 Phylum: Ascomycotina; 
Basidiomycotina 

 

 

Endomycorrhizas 
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(a)Erica nemorosa  

(b) Erica glumiflorae  

(c) Erica cerinthoides 
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Fynbos plants 



Intraradical fungal  

structures 

Extraradical hyphae 
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Extraradical  
hyphal growth –  
important soil  
hyphal network 



  Enhanced nutrient uptake 

  Increased plant growth and vigour (Cardoso & 
Kuyper, 2006; Douds & Johnson, 2007) 

  Improved tolerance to plant pathogens and abiotic 
stresses 

Mycorrhizal Benefits 



 Priming of plant defense 
mechanisms (Gianinazzi-
Pearson et al, 1994) 
 PR proteins and 
Phytoalexins produced in 
low concentrations (Pozo et 
al, 2002) 
 Split root experiments 
showed affect localised and 
systemic –salicyclic acid 
(Khaosaad et al, 2007) 
 

 Reduced 
accumulation of 
hydrogen peroxide, 
reduced leaf  
damage  
(Alejo-Iturvide et al, 
2008) 
 

DEFENSE 



Rhizosphere 

Hyphosphere 

Mycorrhizosphere 

 Altered root exudate 
composition reduced pathogen 
infection loci (Vigo et al, 2000) 
 Shifts in microbial population 
(Azcon-Aguilar  

& Barea, 1996) 
 

 Ps. putida & Ps. Fluorescens 
inhibited Erwinia, Verticillium, 
Phytophthora & Rhizoctonia 
(Bharadwaj et al, 2008) 
 Production DAPG increased 
(Jones et al, 2004) 

MICROBIAL  



AMF produce a protein glomalin. 

Coats soil particles. 

Promotes stability, aggregation and 
increases moisture penetration and 
aeration. 

Superglue of soil. 

 Sarah Wright 

Glomalin – C- Sequestration 
 



Improved Tolerance to Stressful 
Growing Conditions 

  AMF colonisation 

  Enhanced nutrient status 

  Anatomical and physiological changes 

  Priming of defense mechanisms 

  Competition  

  Shift in microbial populations 

 

 Key to Soil Health and Sustainability 



 

Assess mycorrhizal populations richness and 
abundance 

Inoculate in nursery or at planting  if 
populations are low 

Investigate contribution to C- sequestration 

Effects of climate change 

 

 

 

Mycorrhizas in Thicket Communities 



Selected References 

Azcón-Aguilar, C., Jaizme-Vega, C. and Calvet, C. (2002). The Contibution of Arbuscular Mycorrhizal Fungi to the Control of Soil-

Borne Plant Pathogens. In Gianinazzi, S., Schüepp, H., Barea, J.M. and Haselwandter, K. (eds). Mycorrhizal Technology in 

Agriculture. Birkhäuser Verlag, Switzerland. 

Bharadwaj, D.P., Lindquist, P-O. and Alström, S. (2008). Arbuscular mycorrhizal fungal spore-associated affect mycorrhizal 

colonisation, plant growth and potato pathogens. Soil Biology and Biochemistry 40:2494-2501. 

Chandanie, W.A., Kubota, M. and Hyakumachi, M. (2009). Interactions between the arbuscular mycorrhizal fungus Glomus mosseae 

and plant growth-promoting fungi and their significance for enhancing plant growth and suppressing damping-off of cucumber 

(Cucumis sativus L.). Applied Soil Ecology 41:336-341. 

Cordier, C., Gianinazzi, S. and Gianinazzi-Pearson, V. (1996). Colonisation patterns of the root tissues by Phytophthora nicotianae 

var parasitica related to reduced disease in mycorhrizal tomato. Plant and Soil 185:223-232. 

Colburn G.C and Graham J.H. (2007). Protection of Citrus rootstocks against Phytophothora spp with a hypovirulent isolates of 

Phytophythora nicotiane. Phytopathology. 97.958-963 

Dehne, H.W. (1982). Interaction between vesicular-arbuscular mycorrhizal fungi and plant pathogens. Phytopathology 72:1115-1119. 

Douds Jr., D.D. and Johnson, N.C. (2007). Contributions of Arbuscular Mycorrhizas to Soil Biological Fertility. In Abbott, L.K. and 

Murphy, D.V. (eds) Soil Biological Fertility. A Key to Sustainable Land Use in Agriculture. Springer, The Netherlands. 

Gianinazzi-Pearson, V., Gollotte, A., Dumas-Gaudot, E., Franken, P. and Gianinazzi, S. (1994). Gene Expression and Molecular 

Modifications Associated with Plant Responses to infection by Arbuscular Mycoprrhizal Fungi. In Daniels, M., Downie, J.A., and 

Osbourne, A.E. (eds). Advances in Molecular Genetics of Plant-Microbe Interactions. Kluwer Academic Publishers, Dordrecht, The 

Netherlands. 

Khaosaad, T., Garćia-Garrido, J.M., Steinkellner, S., and Vierheilig, H., (2007). Take-all disease is systematically reduced in roots of 

mcyorrhizal barley palnts. Soil Biology and Biochemistry 39:727-734. 

Linderman, R.G. (2000). Effects of Mycorrhizas on Plant Tolerance to Diseases. In Kapulnik, Y. and Douds Jr, D.D. (eds). Arbuscular 

Mycorrhizas: Physiology and Function. Academic Publishers, Dordrecht, The Netherlands. 

Lioussanne, L., Jolicoeur, M. and St-Arnaud, M. (2008). Mycorrhizal colonisation with Glomus intraradices and development stage of 

transformed tomato roots significantly modify the chemotactic response of zoospores of the pathogen Phytophthora nicotianae. Soil 

Biology and Biochemistry 40:2217-2224. 

Pozo, M.J. Cordier, C., Dumas-Gaudot, E., Gianinazzi, S., Barea, J.M. and Azcón-aguilar, C. (2002).  Localized versus systemic 

effect of arbuscular mcyorrhizal fungi on defense responses to Phytophthora infection on tomato palnts. Journal of Experimental 

Botany 53:525-534. 

Siasou, E., Standing, D., Killham, K. and Johnson, D. (2009). Mycorrhizal fungi increase biocontrol potential of Pseudomonas 

fluorescens. Soil Biology and Biochemistry 41:1341-1343. 

Smith, S.E, and Read, D. (2008). Mycorrhizal Symbiosis.  Second Edition UK: Academic Press  

  

 

 

 



Where Leaders Learn 

Department of Biochemistry, Microbiology and Biotechnology 

J.dames@ru.ac.za 

www.mycoroot.com 

mailto:J.dames@ru.ac.za

