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Basic Soil Biology 

 The soil is an ecosystem like a forest or the barrier reef. It contains 

many different plants, animals, fungi and bacteria, large and small. 

These feed on organic matter from a variety of sources. 

 There is a wide variety of organisms adapted to different soil 

conditions. 

 Soil organisms are affected by what happens to the soil, and also 

affect the soil themselves. 

 They use plant and animal materials, create soil humus, recycle 

carbon, nitrogen and other nutrients, and support plant growth. 
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Bacteria 

 Bacteria are very important to the 

soil. 

 There may be as many as 5 billion 

per teaspoon of soil. 

 There are thousands of species 

with many functions – mainly 

nutrient mobilisation and plant 

associations (eg rhizobia). 
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Fungi 

 Fungi are extemely important to 

the soil. 

 There may be as much as 20,000 

km of fungi networks in a cubic 

metre of soil. 

 Fungi bind soil together, 

decompose organic material, 

and may have symbiotic 

relationships with plants. 
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Amoeba 

 Up to 5 million per teaspoon of 

soil. 

 Recycle nutrients by feeding on 

bacteria. 

 

http://school.discovery.com/schooladventures/soil/fg_amoeba.html
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Nematodes 

 There are many different species, 

some attack crops/pastures, 

others are beneficial. 

 As many as 5000 per teaspoon of 

soil. 

 Recycle nutrients by feeding on 

fungi, bacteria, plant roots, 

amoeba, and other nematodes. 

 

http://school.discovery.com/schooladventures/soil/fg_nemotode.html
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Earthworms 

 Decompose smaller organisms 

when eating soil. 

 Excretions bind the soil. 

 Indicator species for soil health. 

 

http://images.google.com/imgres?imgurl=http://www.amystewart.com/images/worm-caliginosa.jpg&imgrefurl=http://www.amystewart.com/info.htm&h=1180&w=1273&sz=306&tbnid=U4_UXRP-CL2fkM:&tbnh=139&tbnw=150&prev=/images?q=worm&start=1&sa=X&oi=images&ct=image&cd=1
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Other Macrofauna: spiders, molluscs, 
beetles, ants etc 

 Burrowing turns over soil, mobilises 

nutrients, and loosens soil whilst 

excretions help to bind the soil. 

 Break down organic matter and 

move it into the soil. 

 Larger species (mice, rabbits, etc) 

also loosen soil for other organisms 

and turn over soil. 
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Soil Biology 

 Most soil biology is found in the topsoil, 0 -10 cm, as that is where 

the most carbon (main food supply) is found.  

 Soil biological activity also requires moisture, appropriate 

temperatures, and oxygen. 

 When conditions are unfavourable, many soil organisms will die or 
shut down activity until conditions are right again (eg less activity in 

the cold winter and more in warm spring). However long-term 

changes to the soil environment can upset the balance of the soil 
ecology. 
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Soil Biology 

 The cycling of organic matter by bacteria, fungi and other 

organisms allows nutrients (N, P, K, S etc) to be made available to 

be taken up by plants. 

 Storage and release of nutrients through the soil is an important 

part of crop/pasture nutrition. 

 Some soil organisms provide benefits through N fixation (rhizobium, 

free-living N fixing organisms), suppressing hostile organisms 
(nematodes), or living symbiotically with crops/pastures 

(mycorrhizal fungi). 
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Soil Biology and Farming Systems 

 Farming systems have their own characteristics which can favour 

various types of soil organisms and be unfavourable to others.  

 The type of farming system will determine the mix of species 

present.  

 A system which promotes a good balance of beneficial soil 
organisms is likely to have fertile and productive soil, well structured 

and resilient to adverse conditions such as drought, resulting in 

healthy crops and pastures. 
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Soil Biology and Farming Systems 

 Excessive tillage breaks up soil structure and fungal hyphae 

networks, leading to reduced fungal activity and lower populations 
of organisms such as earthworms. 

 Soil pH affects soil biology, eg bacteria and earthworms do not 

thrive in acidic soils. 

 Pesticide and herbicide application usually only have short-term 

(20-40 days) effects on soil biology, unless they are used repeatedly 

over a long time. However, effects vary depending on the 
chemical and soil type. Soil fumigants kill all organisms. 
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Soil Biology and Farming Systems 

 The amount of biological activity in the soil depends on the inputs 

available. Soil biota need food, water and air to grow. Food 

consists mainly of organic matter to supply C, N and other nutrients. 

A soil low in organic matter will have low biological activity. 

 Many Australian soils have had the original organic matter levels 

reduced through farming activities such as burning, bare fallows 

and cultivation. Organic matter levels are usually naturally higher in 

forest systems than in agricultural systems. 

 Farming practices can affect the inputs that allow soil biology to 

increase and benefit crops and pastures.  
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Soil Biology and Farming Systems 

 Increasing the food supply to soil 

biota by reducing tillage, retaining 

stubbles, increasing ground cover 

using perennial pastures or by 

mulching can increase organic 
matter levels and soil biological 

activity. Other inputs with carbon 

content such as manures or 

compost can also be beneficial 

when used correctly. 
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Soil Biology and the Carbon Cycle 

 Carbon is cycled through the 

atmosphere, plants, animals, 

human activities and the soil.  

 About 2,400 – 2,700 Gt of carbon 

is stored in the soil worldwide, 

compared to 780 Gt in the 

atmosphere or 575 Gt in biomass. 
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Soil Biology and the Carbon Cycle 

 Within the soil, carbon is contained 

in biomass (the living plants and 

animals in the soil) and as substrate 

(broken down dead organic matter, 
cellulose, other compounds).  

 Some soil organic carbon is broken 

down rapidly (active), while other 

types of carbon remain in the soil for 
many years (humus, stable carbon). 
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Soil Biology and the Carbon Cycle 

 Organisms in the soil are a vital part of the carbon cycle by 

decomposing organic matter. 

 There is considerable potential to increase the amount of carbon 

stored in agricultural soils. 

 Increasing the amount of carbon in the soil also increases soil 

biological activity, leading to benefits to crops and pastures overall 

– a WIN-WIN situation. 
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Testing for Soil Biological Activity 

 Soil Biology is a recent science and new 

information is being discovered all the 

time. There are a large number of tests for 
soil biology available. However, it is 

difficult to find information on critical 

values. 

 Tests are broadly divided into 3 types: 

- Population analysis 

- Biological activity 
- Indirect indicators 
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Testing for Soil Biological Activity 

 Population analysis tests count the numbers of chosen organisms 

present, eg bacteria, fungi, nematodes, earthworms etc. They 

take a snapshot of what is present under specific conditions at a 
specific time. As soil biology profiles can change very rapidly, this 

needs to be taken into account when interpreting results. Farming 

practices can quickly affect biological populations. 

 Calculating ratios of various populations can also be done, which 
can give an indicator of such things as ratios of beneficial 

organisms to pests. 

 Some tests are specific to a certain organism, eg rhizoctonia or 
rhizobia testing. 
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Testing for Soil Biological Activity 

 Biological activity tests measure what the soil population is doing. 

They are sensitive to environmental or management conditions, 

similar to population counts. 

 Examples are  

- CO2 respiration measurements  

- the ‘‘cotton strip‘‘ test – breakdown of cellulose in the soil 

- Nitrification rates  
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Testing for Soil Biological Activity 

 Indirect indicators are measurements that generally indicate soil 

health, such as organic carbon content or ground cover. 

Generally where organic carbon levels are very low, or ground 
cover is missing, there is a problem present that will affect soil 

biology. 
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Testing for Soil Biological Activity 

Since soil biology is sensitive to many environmental conditions, 

monitoring soil biology over time gives a more complete picture 

than just a one-off test.  

Comparing soil biological tests should be done using samples that 

are as similar as possible. For example, samples from a sandy soil 

will be different to a clayey soil even from within the same 

paddock. Samples from the same soil will vary throughout the 

year depending on management, moisture, temperature and 

food availability. 
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Testing for Soil Biological Activity 

When choosing a soil biology test, ask yourself what you want to 

find out and why. How will the test help you make management 

decisions? This will help you determine the best test for your 
purposes.  

Use a reputable laboratory. 

Remember that soil biology is affected by soil chemistry and 

physical properties. If the chemistry and structure of the soil isn‘t 

right, then the soil organisms cannot live there. Adding new soil 

organisms will achieve nothing if they cannot survive in the soil. 
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More Information on Soil Biology 

 CFOC and the Wheatbelt NRM have useful factsheets. 

www.soilquality.org.au 

 The Victorian DPI maintains a website with many helpful links. 
http://vro.dpi.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_rela

ted_links 

 DAFF has a healthy soils website. 

http://soilhealthknowledge.com.au/ 

 

 

 

 

 

http://www.soilquality.org.au/
http://vro.dpi.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_related_links
http://vro.dpi.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_related_links
http://soilhealthknowledge.com.au/
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Questions? 


