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Temperature changes in the centre of a compost
heap
(readings taken in March 2000)
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Composting, Recycling and the Curriculum 
Teaching Notes
In many gardens up and down the land there is a mound of rubbish. Commonly known as the 'compost heap'‚ this consists of garden waste, some kitchen waste and probably grass clippings. Yet if asked about the purpose of the mound, what is done to it, what it is eventually used for, gardeners often give only a vague response. The heap is there - well, because it is there. It serves no particular purpose other than being a dumping ground for plant material designated as rubbish.

Ask any organic gardener, however, about the compost heap, and the response is quite different. This pile of 'rubbish' is managed and nurtured, and the final product is used to feed and improve the soil. A healthy soil is essential to produce vigorous, disease resistant plants - in an organic garden, compost is the key to success.
Composting and Recycling

Public interest in recycling has escalated, and environmental issues are built into the National Curriculum from an early stage. When recycled, many materials are returned to their previous state - recycled glass, for example, becomes new glass. Garden compost is one of the few materials which starts as something completely different. So what process converts this assorted pile of decomposing kitchen scraps, weeds, dead plants, paper - almost anything that will rot - from its component parts, to a friable, dark and crumbly product, smelling of sweet earth?

The Role of Microorganisms

Your pupils may know that the answer is bacteria, literally billions of them. One gram of garden compost contains more than one thousand million of these microscopic organisms. Your pupils may also know that microbes' needs are very similar to ours - air, moisture, warmth and food. These conditions are met when the right quantity and mixture of composting material is collected and piled together. The bacteria (and fungi) 'consume' the food, the population rises dramatically, the heap warms up and the composting process has begun.

Aerobic Composting: Composting with Oxygen

The initial mix of materials brings together microorganisms, oxygen and moisture. This is called aerobic composting (because it needs oxygen). Within 24 hours a well-prepared heap of compostable material shows an increase in temperature. The greatest microbial activity occurs between 48 and 65°C. As the temperature rises, the types of bacteria involved in the process change. The environment becomes too hot for the original species - they die off, only to be replaced by others which flourish at higher temperatures. All the time the organic waste material acts as their food source. This cycle continues, with different types of microorganisms being involved, until a crucial point is reached. When all the oxygen is consumed, the temperature drops. This is the start of another stage and the gardener now has a choice. If the heap is turned, oxygen will be reintroduced. Any material which has not been totally consumed will provide a food source for more aerobic bacteria. Heat will again be generated, and the whole process repeated. It is perfectly possible to produce mature compost in around eight weeks, simply by piling the right mixture together, in the right volume (ideally about one cubic metre), and then turning it regularly to keep it aerobic.

Anaerobic Composting: Composting without Oxygen

Once the aerobic heap has consumed all the oxygen, anaerobic bacteria move in. In anaerobic composting the process does not rely on an oxygen supply and different types of bacteria are involved. The composting process slows down considerably and the heap is effectively 'cold'. Again, bacteria species change constantly as the heap degrades. In the final stages of composting, it is possible to see a huge numbers of invertebrates, including springtails, mites, woodlice and worms (similar to the familiar earthworms). After the energy and vigour of the aerobic phase, this is slow and gentle composting. Unless the heap is turned to incorporate oxygen, as described above, this second phase of composting will continue for several months until maturity is reached.
Hot and Cold Composting
Many gardeners find it impossible to assemble the necessary volume for aerobic composting. Material comes in dribs and drabs - a bucketful of vegetable waste one day, some weeds or dead plants the next. A compost heap assembled in this fashion is called a cold heap. As long as there is a good mix of fibrous and of soft material, this method of composting is just as successful as the hot method and the end result equally valuable. It just takes a little longer (around 12 months), before the compost is ready for use.

Activities
Creating a compost heap

1. Identify a suitable area within the school grounds.
2. Over a period of months add material (grass cuttings, dead plant material, waste food products made from plants) to your heap. Pupils can be encouraged to join in with this.
3. Pupils can develop their scientific drawing and observation skills throughout the development of the heap.
Measuring volume of a compost heap

1. Ideally, the minimum starting volume is about 1 m3 if heat is to be retained successfully.

2. Check volume changes by measuring the height of the material - easy to do even in a small container. If your pupils collect various materials - lettuce leaves, grass clippings, weeds, hedge clippings, sawdust, paper - they can use height as a way of comparing their rates of decomposition. 
3. Pupils can see whether chopping things up or mixing different materials together makes a difference - and should they be wet or dry? 
Developing scientific observation skills 
1. Pupils can watch for (and identify) larger animal life as it appears. 
2. Turn the heap and move material on the outside to the middle. What happens then to the temperature and height? 
3. Older students can devise more sophisticated ways of exploring different aspects of the biology of composting and recycling processes. 

Taking the temperature inside a compost heap: 
1. Fill a bottle (glass or plastic) with water and place it in the centre of the compost heap.

2. Leave for one or two days after the heap has been put together. 
3. Then pull it out and take the temperature of the water (or feel the bottle). 
In a large heap you could have several bottles in different positions and compare the temperatures.
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Safety Notes

Keep cuts and any broken skin covered. After handling any compost or waste materials, wash hands well with soap and running water.

People with breathing or immune deficiency problems should avoid the compost heap while it is being turned. (Fungal spores are released which may cause an allergic reaction in susceptible people.)

Limit the contents of the compost heap to materials of plant origin only. You may use manure from vegetarian pets (rabbits, guinea pigs) but DO NOT use cat and dog manure as this can contain pathogens that are harmful to humans.
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