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PRODUCING QUALITY COMPOST   
 

By:               Advanced Nutrient Solutions Pty Ltd     GGIP GGPO34   SRDC 

In the Sugar Industry 

 

WHAT ARE COMPOSTS? 
 

Anything that has had a LIFE can be decomposed by nature’s micro-organisms into a valuable 

mix of exchangeable and soluble nutrients, both macro and micro-nutrients.  When 

decomposition is complete the compost becomes stable and is called HUMUS. 

 

Compost includes a range of non-leachable (i.e. slow release) nutrients, and is an important 

source of BIOLOGY (Fungi and Bacteria) for the soil. 

 

 

ARE ALL COMPOSTS SIMILAR? 
 

Not only chemically but biologically all composts are different and quality is determined by 

diversity of feedstock inputs and management during the decomposition stage. 

 

 

SITE SELECTION AND DEVELOPMENT 
 

Your local authority may have regulations regarding turning sites, e.g. EPA may require sites 

with an annual production over 200 tonnes to be registered as an Environmentally Relevant 

Activity. 

 

Be aware of potential neighbourhood concerns.  

 

ODOUR    LEACHING   WIND DIRECTION 

NOISE     RUNOFF 

DUST     TRUCK TRAFFIC 

 

 

KEY SITE CHARACTERISTICS 
 

Land slope of 2 – 3 %. 

Drainage to shed rainfall off turning site 

Identify potential leachate retention ponds 

Adequate close, clean water supply – allow 1 mega-litre per 100 tonnes of finished compost 

Compact site and grade infrastructure roads, storage areas for all weather access 

Assess impact on neighbours, schools, homes, public parks. 

 

 

REVIEW COMPOST SITES 
 

Take the time to visit several existing operations for layout, equipment and management 

review. 

 

 



WHAT NUTRIENT WILL COMPOST CONTAIN? 

 

On average nutrient content of good compost quality product would range as follows:-  

(10,000 ppm = 1%) 

 

N % P % K % S % C % Ca % Mg % Na % 

0.5-2 0.5-1 0.5-2 <0.5 5-30 0.3-3 0.1-0.5 0.01-1 

 

Zn ppm Fe ppm B ppm Si ppm Cu ppm H + % Co ppm Mo ppm Se ppm 

<180 < 12,000 0.3-40 < 1,500 <40 Nil 11 1 2 

 

CEC Range 25 to 150.  Heavy metals will be negligible. 

pH (1 : 5 water) 5.5 to 7.0 units 

 

 

WHAT MICRO-ORGANISMS DOES COMPOST CONTAIN? 
 

Biology can be either active or dormant, waiting for the right conditions for their species to re-

activate.  They will include bacteria, fungi, protozoa (who release excess nitrogen in the 

ammonium form, NH +4) and nematodes.  These micro-organisms provide a food base for soil 

arthropods including worms.  A healthy soil biology by burrowing through and mixing the soil, 

assists the retention of rainfall. 

 

Current thinking is that Sugar Industry compost should have a fungi to bacteria ratio of  

1:1. To achieve this density of fungi the compost feed-stocks should include some wood 

products. 

 

COMPOST PRODUCTION 
 

Compost windrows are constructed on a volume basis.   

 

The C to N ratio of the row feed-stocks should be approximately 25 – 30:1. 

 

The decomposing microbes require oxygen, moisture and food, carbon and nitrogen.  

 

MONITORING 
 

Successful compost manufacture requires daily monitoring for: 

 

 TEMPERATURE    Compost 4FT long temperature probe and gauge    $  450 

 CO2   CO2 meter long stainless steel probe            $1000  

 MOISTURE    Soil moisture meter 12” probe             $    55 

    Or use hand squeeze test 

 

If C : N ratio is correct temperature of row will rise to above 55 degrees C in about 48 hours.  

Maintain between 55 degrees C to 67 degrees C by turning and watering.  Seeds and pathogens 



are killed if temperature over 55 degrees C is maintained for at least 3 days.  Do not exceed 67 

degrees C for long periods as this will char the contents. 

 

CO2 production will rise to above 25% daily.  Turn when above 16% and this should reduce 

CO2 to 4% or less. 

 

Microbes will suffocate if there is either too much CO2 (too little oxygen) or too much water. 

 

Record all monitoring in a field log book, this helps to identify production problems 

 

TURNING 
 

Required 4 or 5 times each of the first three weeks, gradually reducing to once weekly at about 

8 to 10 weeks.  Product is stable and finished when temperature falls to about 35 degrees C and 

Co2 production remains about 4% to 6%. 

 

During manufacture a compost row measuring 3m wide at base by 1½ M high will shrink by 

50% to 60%, this enabling two rows to be merged to maintain turning efficiency. 

 

 

 

APPLICATION RATES 
 

Current recommendation is based on experience recorded in India and the USA. 

 

Broadcast on fallow at least 3 months before planting (if possible). Initial rates at 6 tonnes / 

hectare on medium to good soils and double that rate for poor soils.  Crop response time is 

slow but benefits from a single application (overseas experience) can be evident 3 years and 

beyond.  With regular annual applications rates can be reduced as organic carbon and general 

soil fertility accumulates. 

 

To monitor benefits take a field soil sample before first application and re-sample every two 

years.  Compost quality should also be evaluated.  Contact authors for assistance. 

 

HUMUS 
 

Functions of Soil Organisms 
 

Soil organisms perform an amazing number of beneficial functions, including: 

 

V Decompose raw organic matter to release nutrients and produce humus 

V Release nutrients in soil mineral particles 

V Fix (“trap”) nitrogen from the air 

V Slowly “feed” nutrients and water to roots.  Some (mycorrhizae) obtain water and 
nutrients from father away in the soil than roots can reach 

V Temporarily “tie up” nutrients, keeping some from leaching and allowing slow release 

later in the season 

V Produce plant growth stimulants (vitamins, enzymes, hormones) 

V Protect roots from invading disease pathogens, nematodes and certain insects 

V Improve soil structure (by making humus and by gluing soil particles together): reduce 

erosion; increase soil aeration; increase water uptake, retention and drainage 

V Detoxify soil by breaking down toxic chemicals 



V There may be five to seven tonnes of living organisms in every hectare of fertile soil 

with > 4% O.M. 

Humus Properties 
 

The properties of humus have been summed up by Waksman as follow: 

 

1. Humus possesses a dark brown to black colour. 

2. Humus is practically insoluble in water, although a part of it may go into colloidal 

solution in pure water.  Humus dissolves to a large extent in dilute alkali solutions, 

especially on boiling, giving a dark coloured extract, a large part of this extract 

precipitates when the alkali solution is neutralized by mineral acids. 

3. Humus contains a somewhat larger amount of carbon than do plant, animal and 

microbial bodies; the carbon content of humus is usually about 55 – 56%, and 

frequently reaches 58%.  

4. Humus contains considerable nitrogen, usually about 3 – 6%. The nitrogen 

concentration may be frequently less than this figure; in the case of certain high-moor 

peats, for example, it may be only 0.5 – 0.8%. It may also be higher, especially in sub-

soils, frequently reaching 10 – 12%. 

5. Humus contains the elements carbon and nitrogen in proportions which are close to 10 : 

1, this is true of many soils and of humus in sea bottoms. This ratio varies considerably 

with the nature of the humus, the stage of its decomposition, the nature and depth of 

soil from which it is obtained, the climatic and other environmental conditions under 

which it is formed. 

6. Humus serves as a source of energy for the development of various groups of micro-

organisms, and during decomposition gives off a continuous stream of carbon dioxide 

and ammonia.  

7. Humus is characterized by a high capacity of base-exchange, of combining with various 

other soil constituents, of absorbing water, and of swelling, and by other physical and 

physico-chemical properties which make it a highly valuable constituent of substrates 

which support plant and animal life.  

 

RELEVANCE OF CATION EXCHANGE CAPACITY 
 

 



< 600Aged Charcoal

< 450Humic Acid (Ingham)

100 ï300Humus and Compost

10 ï30Peat

ü30Clay

15 ï30Clay Loams

5 -15Loams, silt loams

5-10Sandy Loams

1-5Sand

Cation Exchange 

Capacity

Soil Texture 

 
The only Practical way to increase the CEC would be to increase HUMUS levels with 

compost applications. 

 

Calcium, Magnesium & Potassium According to CEC lbs/acre 

 

If your CEC is 70% Total Sat. by Ca 

would be 

12% Total Sat. by Mg 

would be 

3% of Total Sat. By 

Potassium would be  

1 280lb 28.8lb 23.4lb 

5 1400lb 144lb 117lb 

10 2800lb 288lb 234lb 

20 5600lb 576lb 468lb 

30 8400lb 864lb 702lb 

 

SOME COMPARISONS OF COMPOST AND FERTILISER 

 

Compost Fertiliser Comparison 

1% =10,000 ppm 12% N, 5.2% P, 14.1% K, 6% S 

Nutrient or 

Item 

2008 

Compost 

Achievable 

Compost 

Mill Mud Mill Ash Nitrophoska 

Blue 

Aust. Std 

Max 

Soil 

Carbon 

Improve  Improve Imrpove Depletes  

Application 

rate over 

time 

Decreases    Increases  

Nutrients 

Leachable 

No  Yes  Yes  

Retain  

Air - Water 

Yes    No  

Buffer soil Yes    No  

PH 7  7.1 8.8 é..  

Bacteria V   V   No  



Fungi V   V   No  

Effective 

years 

>3  >1 >1 <1  

Released 

locked up 

soil 

nutrients 

Yes  Likely  No  

Balance 

soil 

nutrient 

Yes    No  

 

Humus is Chemically Unmeasurable 

 

NITROGEN DEFICIENCIES 
 

Less than 20% of N may be available in the first 12 months. 

 

N will be stored in the bodies of the deceased microbes.  By electro-magnetic attraction (CEC), 

has been recycled by microbial predators, in soil solution as nitrate, be fixed from the air by N- 

fixing bacteria when correct environment prevails.  

 

In gross feeding crops like sugar-cane or corn, inorganic N needs to be added in early years to 

supply shortfall. 

 

With annual application of compost, soil N and carbon will build due to the slow release 

mechanism, consequently requiring less N in later years. 

 

An application of 20 litres liquid calcium (65% ca 5% mg) plus 20 litres molasses in 300 litres 

water per HA will feed bacteria and fungi resulting in  a  more efficient conversion of 

inorganic N. 

 

A healthy microbial workforce may release nutrients chemically locked up in the soil. 

 

The chemically complexed HUMUS will supply other plant foods like protein which can be up 

to 16% N. 

 

Most of compost N is not leachable.  

 

UNKNOWN EFFECTS 

 

1. Effect on ccs if slow release of nutrient during harvest? 

2. Appropriate application rate, sugar-cane in Qld? 

3. Rate of organic N release? 

4. Length in years of benefits from a single application? 

5. Feed the plant or feed the soil? 

6. Apply close to plant setts (SYDJV)? 

7. Compost effect on ratoon strike/establishment? 

 

CONCLUSION 
 

Hard to digest feed-stocks, e.g. wood chip and the sugar cane leaf mid-rib need to be aged 

(weathered) for 6 months before turning commences so that coarse and fine materials can all 



break down at the same time.  Wood chip piles will need watering on the inside or internally 

they may remain dry. 

 

If adding 5 -10 % clay to your wind-row to improve nutrient retention through cat-ion 

exchanges with clay colloids, prepare the clay in advance and grow a deep tap-rooted legume 

in the clay.  Be sure you have adequate molybdenum in the clay or soil as the N fixing bacteria 

require ten times the molybdenum as the host plant. 

 

Failure to maintain oxygen levels leads to anaerobic decomposition (microbes not requiring 

oxygen) which produces formaldehydes and alcohols which are toxic to plants. 

 

 

This fact sheet has been prepared by the directors of Advanced Nutrient Solutions Pty Ltd as 

part of their SRDC GGPO34.   For further information phone Dennis Werner on  

07 4958 5691 or John Ross on 07 4954 1289 

 

 

   

 

 

     

 

 

Photo 1 

 

       AeroMaster PT-120 (MidWest Bio-Systems)         

Illinois USA  

       MB 1500 Traveling speed while turning 

compost  4 - 10 M / min 

 

 

 

                                                                          

        

        
 

 

 

Photo 2   

 Harvesting Cane Trash for Feed-stock 

 
 
 
 
 
 
 
 
          Photo 3 

 
          Fallow application at 6 ton / ha  
                                  (3 months prior to planting) 

 



 

 

 

 

                                                                  
Photo 4   

Feed-stocks prepared for Turning 

 

 

 

 

 

 

 

 

 

 

 

        

 

 Photo 5 
 

Prototype 1 of Sub-surface Applicator built by 

Hodge Industries 

 

 

 

 

 

 

 

 

 

 

Photo 6  

Prototype 2 of Sub-surface Applicator built     

By Hodge Industries 

       

 

 

 

 



 

 

 

 Photo 7 

      Sub-surface Applicator built by Hodge  

Industries on site at Walker’s. 

 

 

 

 

 

Photo 8 

Sub-surface Applicator applying compost at Walker’s at Brightley on 14 May 2009 

       


