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Jack Waterman’s Composting Workshop 15th March 

2014 ‘Sweet Water Farm’ Sherwood 

What is Compost? 

A decomposition of mixed organic materials by FUNGUS and BACTERIA, who in 

turn are predated upon by PROTOZOA, NEMATODES, and MICROARTHROPODS, 

thus facilitating nutrient cycling. 

Types of Compost 

- Aerobic ………. Thermal Compost 

               ………. Vermi-Compost 

               ………. Sheet Compost 

               ………. “In Vessel” Compost 

 

- Anaerobic…….Static Compost 

                  ……..“Bokashi” Compost (EM) 

Note: The anaerobic composts are not anaerobic for the complete compost cycle.  

We will be making a Thermal Compost. This method enables us to develop the best set of 

microbes in the shortest amount of time. 

We are “selecting” beneficial biology in the compost pile by: 

- FOODS :  diversity, C:N ratio, availability 

- ENVIRONMENT: temperature, moisture, and disturbance. 

- STRUCTURE:  particle size diversity 

- CHEMISTRY 

 

Aerobic Forms of N, S, &P. 

     NITROGEN                SULPHUR             PHOSPHORUS 

    NO3   (Nitrate)                   SO4 (Sulphate)             PO4 (phosphate) 

    NO2 (Nitrogen Dioxide)     SO3 (Sulphite)                  Nucleic Acids 
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     NH4  (Ammonium)               SO2 (Sulphur Dioxide)    Lipids, energy 

     Urea                            S2 (Sulphur) 

     Protein                       Protein 

What are the ANAEROBIC FORMS of N, S, and P? 

    NH3 (Ammonia)                  H2S (Hydrogen Sulphide)     PH3 (Phosphine ) 

ALL OF THESE FORMS ARE GASES. What happens to fertility in these situations? 

 

Three Categories of Organisms: 

- Aerobic: enzymes use O2 as final electron acceptor in respiration in order to make 

energy. 

- Facultative Anaerobic: Two enzyme systems; lower efficiency due to extra energy 

requirements. 

- Anaerobic: enzymes use minerals as final electron acceptor to make energy. 

If Compost becomes Anaerobic: 

- Beneficial Bacteria and Fungi are inactive or dead 

- Aerobic nutrient cyclers are inactive or dead 

- Soluble N,P& S have been lost as gases 

- Strong organic acids have been produced 

- Alcohol and preservatives have been made 

Anaerobic odours can smell like: 

- Rotten Eggs (hydrogen sulphide) 

- Sour milk (butyric acid) 

- Vinegar (acetic acid) 

- Vomit (valeric acid) 

- Putrification (Alcohols & Phenolic compounds) 

- Ammonia 
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Good Compost 

 Suppresses Diseases  ( through competitors, consumers, & inhibitors) 

 Retains nutrients ( prevent leaching) 

 Increases rooting depth (improved drought tolerance) 

 Makes nutrients available at rates plants require 

 Builds (or rebuilds) soil structure 

 Increases water holding capacity 

 Decomposes toxins 

 Stimulates plant growth 

 Moves nutrients to the available & exchangeable pools 

Compost Standards 

- Measured in fresh compost but expressed per gram of dry compost 

- 15 – 30 + micrograms of Active Bacteria per gram 

- 150 ( fungal compost) – 300 + micrograms( bacterial compost) of Total Bacteria per 

gram dry compost 

- 2 -10+ micrograms of Active Fungi per gram          

    - 150(bacterial) -500 + (fungal) micrograms of Total Fungal biomass per gram                                         

    - Hyphal diameters average 3.0 micrometres or greater 

- 50,000 or more Protozoa per gram ( mostly Flagellates and Amoeba, with only a few 

Ciliates) 

- 20 – 100 + Beneficial Nematodes (Bacterial feeding, Fungal feeding, and Predatory ) 
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Organism numbers after compost addition  

 

Organism Assays Agricultural field Compost  Ag soil + 
compost 2.5 ton 
/hectare 

Total bacteria(#/gram 
dry soil) 

1 X 10 6 6 X 10 9  17 X 10 8 

# of bacterial species / 
gr soil 

5,000 25,000 25,000 

Total fungi (ug per gr 
dry soil) 

5 150 500 

# of fungal species / g 
soil 

500  8,000 8,000 

F,A,C 0, 0, 1450 12,000, 31,000, 
29 

6,000 , 17,000, 
67 
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Type of soil organism Major Functions of organism 

Photo     synthesizers –
plants, algae & bacteria 

- Fix CO2 
- Add organic matter to soil biomass 

Decomposers – 
Bacteria & Fungi 

- Break down residue 
- Immobilize nutrients 
- Create new organic compounds to feed & 

energise other organisms 
- Produce compounds which form soil into 

aggregates 
- Bind soil aggregates with Fungal hyphae 
- Compete with or inhibit disease causing 

organisms 
- Nitrifying & De-nitrifying Bacteria convert N  

Mutualists – bacteria & 
fungi 

- Enhance plant growth 
- Protect plants roots from disease 
- Some B fix nitrogen 
- Some fungi form Mycorrhizal association with 

roots and deliver water & nutrients  

Pathogens & Parasites 
– including Bacteria, 
Fungi, Nematodes and 
Microarthropods 

- Promote disease 
- Consume roots and other plant parts, causing 

disease 
- Parasitize nematodes or insects, including 

disease-causing organisms 
Root Feeders – 
nematodes & 
Macroarthropods ( e.g. 
cutworm, weevil 

- Consume plants roots 
- Assist pathogen infection 
- Potentially cause significant crop loss 

Bacterial feeding – 
Protozoa and 
Nematodes. 

- Graze – stimulate & control activity of bacterial 
populations 

- Release plant available Nitrogen (and other 
nutrients) when feeding on Bacteria 

- Control many root feeding or disease causing 
pests. 

Fungal feeding – 
nematodes & 
Microarthropods 

- Graze – stimulate and control the activity of 
Fungal populations 

- Release plant available N and other nutrients 
- Control many root feeding or disease causing 

pests. 
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Nutrient Cycling 

- Bacteria have a C:N ratio of about 5:1 .  Protozoa have a C:N ratio of about 30:1. For 

every 6 bacteria consumed, 5 parts Nitrogen are given up as waste . 

- Protozoa each consume about 10,000 bacteria per day, thus mineralising about 8,000 

nitrogen molecules. 

- In a good soil, 50,000 individual protozoa are active and functioning in each gram of 

soil.  

- Therefore, 400,000 Nitrogen molecules are made available in each gram of soil per 

day. This translates into 7mg of Nitrogen per gram of soil per day. 

- Growing plants need up to 0.2mg of Nitrogen per gram of soil each day 

- This is 35 times the amount of Nitrogen needed by growing plants – other organisms 

such as bacteria and fungi take up the excess Nitrogen and cycle it back into the 

system. 

Shredders- Earthworms 
& Macroarthropods 

- Break down residue and enhance soil 
structure. 

- Shred plant litter as they feed on B &F 
- Provide habitat for B in their guts and faecal 

pellets. 
- Enhance soil structure with tunnels and faecal 

pellets. 

 
 
 
 
 
 
 
 
Higher Level Predators 
-  Predatory 
Nematodes, Larger 
Arthropods – small 
mammals, mice, birds, 
bandicoots etc. 

 
 
 
 
 
 
 

- Control populations of lower trophic level  
- predators. 
- Improve soil structure by burrowing and 

passing soil through their guts. 
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Turning Parameters of Thermal Compost 

- Heat is generated by the growth of microbes, particularly Bacteria. 

- Heat occurs in the core of the compost, outer materials do not heat up. 

- Heat kills weed seeds and pathogens, but will also kill “good guys” if it gets too hot. 

- Temperatures over 68 c begin to impact on beneficials, and we do not want 

temperatures over 70 c. Turn immediately if the temperature is 70 +. 

- Weed seed and Pathogens are killed off if the temperature is :      55c for 3 days 

                                          60c for 2 days OR 

                                          65c for 1 day 

- When turning, move outer layers to the middle. In this way, after 5-6 turns, most 

materials in the pile will have been heated. 

- Once you are satisfied that most materials have been heated, turning should be 

discontinued. Turning should only be continued if temperatures exceed 65-68c. 

- As the heat in the pile drops, organisms begin to wake up and grow. Fungal spores 

“hatch” and begin to grow, protozoa and nematodes excyst and begin to multiply. 

Disturbance of the pile at this stage impacts on diversity. 

- Once the pile returns to near ambient temperature, the compost can be used as an 

inoculum. 

- Mature compost will not heat up when turned. Active organisms fall to 10% or lower. 

Time this takes depends upon starting ingredients – typically about two months after 

heat subsides 

- Compost can be re-activated by adding foods 

 

Assembling the Compost Pile 

1. EQUIPMENT 
About 3.6 metres of “crab mesh”. We want a robust wire cage that can be opened, 

removed, and relocated. Use small “D” shackles to join the wire. 

- Water is absolutely necessary. Compost needs 25% - 45% water. We aim for about 

50% moisture. 

- A thermometer is a must. Purposes made temperature probes are highly 

recommended. 
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2. MATERIALS 

- High nitrogen inputs include manures, fresh legumes, legume hay, hair, leather, 

water weeds, blood and bone. 

- Green inputs include grass clippings, green leaves, hay, garden prunings, herbs, 

vegetables, coffee grounds, seaweed, moss & lichens. 

- Brown or high carbon materials, such as woodchips, bark, sticks, dry leaves, paper, 

cardboard, sawdust, corn stalks, woody weed stems, & desiccated weeds 

- Neutral materials – these favour neither Bacteria nor Fungi, but contribute to both. 

They are usually low in nitrogen. Rock Dusts of many kinds including basalt, granite, 

and mixes. 

   Wood ashes (beware high alkalinity, use sparingly), Lime, Gypsum, Dolomite (again, 

use very sparingly)          

   Old or prior compost samples (turkey nest or forest mulch are particularly good 

sources of diversity)  

    Other components which could be added include: B.D. preps, insect bodies, 

compost stimulating herbal mixes, organic materials with visible fungus (such as 

fungal infected insects, sticks, and toadstools) 

 

Diversity is of prime importance! 

- A diversity of ingredients will bring in a diversity of biology. 

- Diversity of individual components, i.e. different types of barks, woodchips, and 

leaves etc. 

- Diversity of particle size enables good aeration. 

- Quantity is not so important. A small handful or even one or two different leaves may 

have a completely different set of biology associated with it. 

- Different plant parts have varying microbial associations as well. For this reason, 

make sure you include roots, stems, bark, leaves, flowers and seeds. 
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