
OXYGEN STARVATION? 







The composition of organic 
matterdepends on the  nature and 
abundance of microorganisms in soil, 
the C, N, P, K & moisture content of 
the soil and temperature, pH, 
aeration, C: N ratio of plant residues 
and presence/absence of inhibitory 
substances (e.g. tannins, pesticides). 



 Bacteria -most abundant organisms & 
important role in decomposition of O.M. 

 Majority of bacteria involved in 
decomposition of organic matter are 
heterotrophic ( need Oxygen) 

 Actinomycetes and fungi also play roles in the 
decomposition of organic matter.  

 Soil algae contribute a small amount of 
organic matter - not active in decomposition. 



 Necessary for microorganisms involved in the 
decomposition of organic matter.  

 Under anaerobic conditions fungi and 
actinomycetes are suppressed and only a few 
bacteria (Clostridium) take part in anaerobic 
decomposition.  

 Anaerobic decomposition results into the 
production of organic acids and gases –> 
methane, hydrogen sulfide, & carbon dioxide 





C: N controls rate of O.M. decomposition 

O.M. in plant-tissues varies widely in C: N ratio 
(40, 80:1). 

C: N ratio 20-25 is ideal ( N limiting! = 
fertilizer),  

Low nitrogen content or wide C:N ratio = slow 
decomposition  

Aeration, narrow C: N ratio  optimal 
decomposition of organic matter (including 
pesticides).  



https://www.agric.wa.gov.au/sites/gateway/files/styles/original/public/waterlogging_plants water gaining areas.jpg?itok=e4zyVFmz
https://www.agric.wa.gov.au/sites/gateway/files/styles/original/public/barley waterlogging roots browning pruning.jpg?itok=aZrvhheG






Samples 

1. Extensive dieback 

2. Healthy, adjacent to dieback 

3. Intermediate (or transition zone) 

4. Healthy growth (younger plantation than 

    samples 1-3) 

5. Research plot, bare 

6. Research plot, under production 
 





 Management regimes lower the water table, oxidation 
of the original peat soil leads to O.M. decomposition,  

 Decrease O.M.--> increase in finer particles  higher 
water holding capacity & lowers porosity,  

 Decreases O2 and CO2  diffusion and exchange at the 
root-soil interface,  

 Oxygen availability decreased (lower Eh)  anaerobic 
soil-root environment,  

 Eh values of < 175 ,water/270 ,CaCl2, anaerobic (lack of 
O2).  

 Plus presence of NH4, suggest roots in sample 1&2 
deprived of oxygen to maintain the oxidizing 
environment  



Black= 5 year; Red = 15 year drainage 



  

 



  ANTONIA Please 







 Ground Penetrating Radar 
responds to: 

 

 Soil density ( bulk density) 

 Soil moisture 

 Soil layering 






