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What is the 
composting 
process?
Composting is a complex process that 
takes time and good management. 
It usually takes at least 8–12 weeks to 
produce a quality composted product. 
Generally, the older the compost, the 
more stable, biologically diverse and 
beneficial it will be to soils and plants. 
The actual level of stability will depend 
on the quality of the process used to 
make it. 

Figure 1 shows some of the key changes 
that occur during the composting 
process. 

Compost quality
Compost products that have undergone 
proper composting should be dark 
brown, moist, and have a sweet earthy 
smell. Poorly composted materials may 
have an offensive or charred smell, be 
dry, or still smell strongly of woody 
resins (such as Eucalyptus or pinebark). 
A number of key factors should be 
considered when evaluating compost 
quality. 

Stability/maturity
Composts that are still active will add 
organic matter to the soil, but like 
stubbles, straw and uncomposted 
manures, can draw down nutrients and 
produce chemicals that have a short 
term toxic effect on sensitive plants. 
A stable compost may be warm, but 
should not be hot to touch. Stable, 
moist composts with a temperature of 
20–40°C are the perfect environment for 
beneficial bacteria and fungi to thrive.

Particle size
Commercial composts are typically 
screened into different grades of 
products. Finer particles, of less than 
16mm (ranging from humus ‘dust’ 
through to small woody particles) 
are screened as soil conditioners. Soil 
conditioners should have at least 80% 
(by weight) of particles able to pass 
through a 20mm screen. Larger particles 
can be screened into a range of mulch 
products – fine mulches will mainly

consist of particles of 16–30mm, while 
coarser mulches suitable for many 
horticultural applications will typically 
have a higher proportion of particles 
over 30–40mm. 

Nutrient levels
Laboratory testing should provide 
details of total and available N:P:K.

pH
Young composts can have short term 
alkaline pH. The acceptable pH range 
for a stable compost is 5–7.5. A pH of up 
to 8 can be acceptable if the compost is 
applied to acid soils and in non-sensitive 
applications. Mature composts tend to 
buffer soil pH.

Physical contaminant levels
Some composts are made from urban 
garden organics collected by council 
and private services. These products can 
contain plastics and sometimes metals, 
glass and rocks.

Chemical contamination levels
Products should be tested for heavy 
metals and other chemicals that may be 
present in the materials used to produce 
compost. These levels are usually low 
and acceptable for vines, trees & crops.

Wettability
Some dry composts and composts with 
remaining plant oils and waxes can repel 
water. Laboratory testing of wettability 
should demonstrate that composts 
allow water to infiltrate easily. 

Humus content
This is not tested as part of the 
Australian Standard, but tests are 
available that indicate the amount 
of soil conditioning humic and fulvic 
compounds available.

Australian Standards
Reputable commercial composters 
should be able to provide customers 
with information on process quality 
control, as well as specification sheets 
detailing the characteristics of their 
products verified by laboratory testing. 
There is an Australian Standard for 
Composts (AS4454) that sets process 
and product quality standards. 
Composters certified to this must 
have independently audited Quality 
Management Systems to ensure that 
products consistently meet standards. 

Figure 1: Key changes during the 
composting process. Changes in 
the self-heating temperatures of 
composting materials (left). Changes 
in the availability of nutrients, humus 
levels and the stability and potential 
toxicity to sensitive plants (below).
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During the first 
weeks of the 
composting 
process -
•	 Temperature	rises	quickly	as	

composting bacteria breakdown 
sugars and other readily degradable 
materials and release energy.

•	 Composting	bacteria	use	a	lot	
of nutrients such as nitrogen, 
phosphorous, potassium and trace 
elements, and so the availability of 
these nutrients falls rapidly.

•	 Aeration	or	turning	is	needed	to	
make sure the organic materials 
being composted stay aerobic (with 
oxygen) as composting bacteria 
have a high oxygen demand.

•	 Organic	materials	heat	to	50–70°C,	
killing weeds, weed seeds, insects, 
pathogenic bacteria, fungi and 
viruses. Heat-loving composting 
bacteria can survive these high 
temperatures. 

•	 Materials	being	composted	will	
remain at high temperatures as long 
as readily degradable organics are 
available. 

•	 Less	degradable	organics	such	as	
cell walls and woody materials are 
‘softened‘ so they can be further 
degraded by bacteria and fungi. 

After about four 
to eight weeks of 
composting -
•	 Readily	degradable	organics	have	

been used up, bacterial activity and 
self-heating temperatures begin to 
fall below 40°C.

•	 The	compost	will	be	recolonised	by	
beneficial bacteria and fungi.

•	 Matured	composts	with	a	diverse	
biology can be mixed in to inoculate 
the materials.

•	 The	‘young’	or	‘active’	compost	will	
continue to have high nutrient 
demand (or ‘draw down’) and offer 
little plant-available nutrients. 

Eight to twelve 
weeks into the 
composting 
process -
•	 Compost	will	begin	to	mature	and	

become stable.
	•	 Levels	of	plant	available	nutrients,	

humus and fulvic compounds will 
increase. 

•	 Potential	toxicity	to	sensitive	plants	
will fall.

•	 Compost	will	self-heat	to	less	than	
40°C and develop more diverse 
beneficial microorganisms. 

The biological activity level needs to be 
considered before applying composts. 
If a compost still has a high level of 
readily decomposable organics, then it 
will typically self-heat to over 40°C and 
will feel hot to the touch. This means 
the compost is still ‘young’ or ‘active’ 
and could draw down nutrients and 
even be toxic to sensitive plants. Some 
composting facilities can speed up 
the composting process, but in most 
cases, and certainly for most on-farm 
composts, producing mature stable 
compost will take 8–12 weeks.

Figure 2 provides more details of the 
composting process and the uses 
of products from each stage of the 
process.

Figure 2: Compost process and products.
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Timing What’s happening? What products at the end 
of the period?

What uses?

Start A balanced mix of carbon and nitrogen 
in organic materials and moisture are 
placed in a pile and kept aerobic.

Weeks 
0-4

Biological activity rapidly breaks down 
easily degradable sugars and starches. 
Slower degrading fats and woody 
material are ‘softened’ and start to 
degrade.

This activity results in rapid self-heating 
of the organic material to temperatures 
of 55-750c, killing weed seeds and 
most biota other than heat-tolerant 
composting bacteria.

Turned windrow composts typically 
require 3-4 weeks for full pasteurisation. 
Aerated static pile composts require 2-4 
weeks.

Pasteurised mulch and un-
stabilised organics.

This material will have a high level 
of bacterial biological activity and 
will be lower in plant-available 
nutrients. It will likely still have risk 
of ‘drawing down’ nitrogen and 
other nutrients.

Products may have alkaline pH 
(7.5-8.5), but this is unlikely to 
persist once applied, particularly 
on acid soils.

Weed control and moisture retention 
mulches for use in non-sensitive areas.

Weed free organics for buildig short 
term organic carbon in soils as ‘food’ 
for existing soil biota (similar to a 
green manure crop). These products 
should only be used in non-sensistive 
applications, with a significatn 
withholding period between used and 
planting.

Additional fertiliser may be needed to 
manage nutrient draw down following 
application.

Weeks 
4-8

Materials remain hot, but during the 
period temperatures begin to fall.

Lower temperatures allow other 
beneficial bacteria and fungi to 
recolonise and multiply in the young 
compost.

Most of the easily degraded sugars and 
starches are used up, fats and woody 
materials continue to degrade to 
produce humus.

Composted mulches

‘Active’ composts/Semi-stabilised 
soil conditioners.

Products may have low plant-
available nutrients.

pH may still be alkaline (7.5-8.5), 
but this is unlikely to persist once 
applied.

Weed control and moisture retention 
mulches.

Providing short term organic matter, 
and some beneficial biota and humus in 
the composts.

Additional fertiliser and withholding 
periods may be needed to manage 
nutrient draw down following 
application.

Weeks 
8-16

Composts cool to less than 400c 
Beneficial bacteria, fungi and other biota 
numbers increase.

More woody material is broken down to 
produce humua and fulvic compounds.

Composts become more stable, 
reducing risk of nutrient draw down.

Plant available nutrient levels begin to 
rise.

More stable and longer-lasting 
composted mulches with soil 
conditioning ‘fines.’

More stable composted soil 
conditioners, but often with low 
plant available nutrient levels.

pH tends to neutral.

Mulches for sensitive uses and where 
soil conditioning ‘fines’ in mulch will 
have benefit.

Soil conditioners for use in cropping or 
vine/tree establishment, with care taken 
to manage possible nutrient draw down 
risks.

Additive to boost native soil biology.

Beyond 
12-16 
weeks

Fungi and bacteria continue to break 
down woody organics at lower 
temperature to produce more humus 
and fulvic compounds.

Composts become relatively stable, 
further reducing the risk of nutrient 
draw down.

Composts develop a more diverse and 
beneficial biota.

Nutrients includig nitrogen, 
phosphorous and potassium  become 
more plant-available and concentrated, 
increasing the nutrition value of 
composts.

Stable composted mulches with 
soil conditioning ‘fines;

Relatively stable composted soil 
conditioner, with higher levels 
of plant-available nutrients 
and longer lasting humic/fulvic 
compounds.

pH tends to neutral and can 
‘buffer’ soil pH.

Soil conditioning.

Organic	fertiliser	(if	product	has	stated	
N:P:K and/or trace nutrients).

Enhancing soil biology using composts 
containing bacteria, fungi and 
other beneficial biota for use as soil 
conditioners or the base of foliar sprays.

Compost tea production for foliar and 
soil health.
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