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Demeter – Bio Dynamics

Rudolf Steiner.

COMPOSTING

WHY? Can help to reduce soil-borne pests and diseases, and plants grown on composted soil may be less susceptible to pest and disease attack.

WHY? One of the most important ways to complete the nutrient cycle is through the use of compost.

WHY? Improve soil structure. Plant roots need to move freely through the soil. Well-structured soil can be created first by adding OM, and second by gardening in a  sympathetic way. 100 lbs humus can hold 195 lbs of water.
WHY? Around 60% of domestic waste is OM, 40% packaging.

RELATE to the nutrient cycle
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e.g. rainforests hold their nutrients in the biomass, peat bogs in the litter

Unwanted chemicals are degraded – compost as a equalizer.

In practice there are few uncontaminated sources.

OM = humus  = minerals, proteins (mineralisation) - peptides and amino acids become available - atmospheric nitrogen and ammonium compounds are formed - nitrates - nitrogen, carbohydrates and sugars - simple sugars, organic acids and carbon dioxide.

ANAEROBIC, AEROBIC

MICRO-ORGANISMS = C,N,P,K requirements.

MACRO-ORGANISMS = mites, centipedes, millipedes, spiders, springtails, beetles, ants, flies, nematodes and earthworms.

MICRO-ORGANISMS = bacteria = psychrophiles = <15 C., mesophiles = 15-40 C. and thermophiles = <75 C. = one week = die in the heat they produce, actinomycetes = higher bacteria = cobwebby signs around fibres = liberate C, N and ammonia =  produce anti-biotics = inhibit bacterial growths, & fungi = later stages.

HUMIC ACID = nutrient extraction from minerals.

WHAT?

TYPES of composting

Worm composting. Use ‘brandlings’ Eisenia foetida.

Given a bed of moist compost, peat, shredded newspaper or leaves. Need a certain amount of protein. If not present in the kitchen waste then add grain or fishmeal.

To prevent acidity build-up add a sprinkling of calcified seaweed, especially on peat bedding. Avoid too many fruit peelings.

Work best between 13 and 25 degrees C. Keep inside during winter.

Worm castes contain a large number of bacteria. Some compost can be removed after 2 months. If left for 6 months ( an entire bin load) it would be more like a fertilizer.

To make a worm bin: fill the bottom with pebbles and sand and add water until it seeps – this provides humidity. A board and then 18 lt. of well- rotted manure or spent mushroom compost. 100 worms, 10-15cmchopped waste and shredded newspaper. Sprinkle with calcified seaweed or hydrated lime and a light covering of peat.

Leave for three or four weeks, then add another load. Ideal worm’s bite size is 2mm.

The more protein the better. Do not fill to the top. Add calcified seaweed every 15cm. 

Each adult produces two to five cocoons a week, each containing 10-15 hatchings which themselves mature in seven to eight weeks. In warm weather they appear after three weeks as tiny threads. 

After 6 months the soil should be friable and black.

Worms will die if the food source runs out. They will also stop operations and rest below 8 degrees C.

Under right conditions 1 acre = 8.000,000 worms. 

One worm can ingest 4.5kg (10lb) of soil a year.

A worm cast can contain five times more nitrogen, seven times more available phosphates, eleven times more potash and forty times more humus than is found in the top 15cm of soil where they live.

Leafmould. Leaves decay very slowly; anaerobically in black, plastic bags. In three years they will have decayed into a fine, crumbly structure. Little nutritional value but excellent for improving soil structure. Seal them in dustbin bags for a rough, dense mould.

Animal manures are best mixed with straw which takes up the nitrogen. Only then is it composted for later use on the soil. This prevents nitrogen robbery. 

Straw may contain hormone weed killers which cause stunting on plants, in particular tomatoes, beans and sweet peas. Also avoid pig and chicken manure from intensive farms where chemical contaminants in the manure are prone. Chicken manure from free range hens is very strong but makes an excellent compost activator when used fresh. 

Cover with plastic to prevent leaching. Leave to decompose ‘anaerobically’ for 6 to 12 months. Wood shavings may require extra nitrogen incorporated.

It is no longer a valid assumption by the agro-chemical faction that there is not enough  animal manure to sustain soil fertility. Working the Land, Charlie Pye-Smith and Richard North.

Britain’s farm animals produce about 190 million tonnes of manure a year  = 7 tonnes per acre. Animal manure used to be a mixture of solids, urine and straw. There is now a trend away from straw creating instead slurry. In winter it can be rapidly washed away, causing water pollution. In dry soils it leaches into the water supplies.

All the surplus straw is too far away and thus cost-inefficient to deliver. Free-range pig rearing?

Chicken manure: four times more nutrients than horse or pig manure. High in nitrogen. Use 2kg (4.5lbs)/sq. m. Also available flash-dried and powdered product from battery hen and broiler chicken factory farms, when it can be used as a top dressing for leafy crops and onions at 225g (8oz)/sq. m.

Cow manure: includes bullocks. Should be well mixed with straw litter. Balanced nutrient range. Use 9kg (20lb)/sq. m.

Goat manure: use fresh or rotted to make a good liquid manure by leaving a sack of it in a barrel of water for a week. Dilute to the colour of weak tea.

Horse manure: Shavings are slow to rot and may contain toxins. Do not use fresh. Allow to rot and dig into the top 15cm from October to March at 10kg (22lb)/sq. m.

Pig manure: from properly farmed pigs is rich in nutrients. Do not use more than once in two years. Dig in over winter at 10kg (22lb)/sq. m.

Humanure: Takes a year to break down. Do not use on crops.
Municipal compost is locally produced compost. Dig into the soil in autumn and winter at a rate of 1.5kg (3lb)/sq. m.. May contain fragments of glass.

Sewage sludge (marketed as Natgro by East Anglian Organic Products) is digested sludge from the sewage plant composted with straw. Developed by Hensby Bio-tech and Anglian Water, is free of any dangerous pathogens. Excellent in content should be dug in over the winter into the top 15cm. When dried and mixed with seaweed meal it can be used as an activator, covering the surface of each 15cm layer of vegetable waste. During spring use 170g (6oz)/sq. m as a fertilizer, inc. the lawn. Is a peat substitute. Mixed with coir, a by-product, it is used in a portable grobox for offices, public areas etc. at 60 x 20 x 15cm deep.
Mushroom compost used to consist of fresh horse manure, straw, chalk and gypsum. Nowadays maybe straw with a chemical activator, or sewage sludge composted with straw. Should be dark and sweet smelling although it is best avoided since it may contain straw that has been broken down with a chemical activator, and large amounts of lime or ground chalk which may cause problems on alkaline soils – most of the trace elements become insoluble and locked up. It may also contain residues of the persistent chemicals used against the fungus gnats. Use it as a soil improver (particularly clay) at 1.5kg (3lb)/sq. m., or as a mulch, but not on acid lovers.

HOW?

Composting is speeded up by having a mixture. Stemmy things like weed and straw for carbon, and soft, sappy growth like mowings which provide nitrogen. For coastal regions use seaweed at certain times of the year. Farms also provide pig manures and spent mushroom compost. Centers sell bagged-up composted straw and sewage sludge, and worm-worked compost.

Tumblers make up to  about 100kg of compost from eight to twenty weeks.

Material should be damp but not waterlogged. Ideally different materials should be collected into separate bags until sufficient to build up half a compost heap. Some can be composted as they are, others need to be chopped. Shredding material exposes more of its surface to bacteria.

Tough stalks at the bottom helps initial aeration. 3 parts veg:1 part manure.

After each 15cm layer add the activator. 

To ‘activate’ the heap sometimes additional nitrogen has to be applied. Shop bought are just nitrogenous chemicals. Organic sources include manure (particularly chicken), grass mowings, fishmeal, dried blood or urine. Seaweed extracts have small amounts of nitrogen. Powders containing dried bacteria and fungi to ‘inoculate’ the compost, and powdered mixtures of herbs do no harm but they are not scientifically proven to work too  well since the process is not exactly known.

Urine mixed 1:3 water acts as an activator.

Aerobic compost heaps can generate temperatures of 49 to 65 degrees C. sufficient to kill weed seeds and disease organisms. When complete each 5kg of veg. waste becomes about 450g of organic material.

Helps to insulate heap.

To prevent anaerobic bacteria taking over, turn the heap occasionally. In summer once a week can produce compost in little more than a month. Material should have shrunk to  a third by the fifth or sixth week. Killing weed seeds and undesirable organisms is of utmost priority first.

Tumblers – rat-proof and tidy. Should be filled in one go. Not as good as a mature heap.

Those opposed to animal manures and fertilizers like dried blood, hoof and horn meal and bone meal, and also composted sewage sludge must rely entirely on green manures. 

Animal hair: Good slow-release nitrogen. Use also as a winter mulch and turn in spring. 7lbs is equiv. 100lb manure for N.

Feathers: Pillow feathers should be soaked into a bucket and dug in over winter at 140g(5oz)/sq. m.. Slow-release nitrogen and humus.

Nettles: Deter slugs and snails and aid the growth of neighbouring crops. Nitrogen-rich activator. Soak 225g of young nettles in water for a week and use undiluted as a control for aphids on roses, or 50% diluted for a liquid feed.

Hoover debris: May contain heavy metals from man-made fabrics.

Vegetable waste: Slow decomposition robs nitrogen if dug straight into the ground.
Newsprint: Must be shredded and applied a little at a time.

Coffee grounds & tea leaves: High N, quite in P and K. Slightly acidic (coff.)
Egg shells: High N and P, sig. K.
Banana peel: High P, K, Ca, Mg and S.
Citrus waste: V. High in P and K.
Grass: N
Woolies and feathers: High N. Water well.
Wood ash: High P. Very alkaline. Avoid clay soils – salts harm structure.
Leaves: Little N. High levels of many minerals.
Pine: Very slow breakdown, acidic.
Seaweed: One of the best. More K than manure but less N and P. Most trace elem. Spread as a mulch. Adds flavour to beetroot, helps ward off carrot root fly, liked by the brassicas. Speeds up aerobic decomposition. As a  powder apply 56g/sq.m. early spring and again in summer. A tonic for lawns in April at 113g/sq. m.

Calcified Seaweed: Tonic for soft fruits and top fruits, rich in calcium and magnesium. Has a lower neutralizing value than lime but it lasts longer. Use 113g(4oz)/sq. m.

Soot: Slug deterrent.

Wood ash: Store in an airtight container mixed with some charcoal. Rich in potash. High P. Very alkaline. Avoid clay soils – salts harm structure.

Apply Spring 450g/sq. m. onto moistened soil to feed gooseberries and toms.

Peat. Good for soil structure. No nutrients. Bales may be 40% of actual volume. Needs to be watered before use. 

Pounding forest bark destroys any fungal diseases or harmful residues from conifer. Fine grade can be dug in; goes on decomposing.

Green bracken: Exc. Bulk. High levels K and N, sig. P.

Manure: Poultry, cow, horse, pig and sheep, in that order of best.
Sawdust litter: Long time to break down because of high carbon/nitrogen ratio, i.e. fertile soil = 10:1, household waste = 60:1 carbon/nitrogen. Excessive carbon requires microbial pop. explosion. Excessive nitrogen converts proteins into ammonia.

Comfrey. Use the leaves as a mulch or dig directly in. No nitrogen robbery. More nutrient than farmyard manure. Cut back in summer as it flowers to make liquid fert. Mix 1:20 after 2 weeks fermenting. The mush can be added to the compo bin.

Horsetail: Speeds up composting. Do not add roots.
John Innes composts utilize chemical fertilizers. Soil-based composts are more tolerant of over watering and drought. Richer in nutrients than peat-based. Utilizes loam; takes 3 years. Unsterilized soil may carry disease organisms. Soil can be sterilized with steam. If the acidity is 5.0 or less then add lime first.

For small amounts place in the oven at 100 degrees C. for fifteen minutes.

Peat can be replaced with well-made leaf mould, coir fibre or composted tree bark but their volumes will need to increased with sand or perlite to open out the texture.

Old grow bags can be used for hardy annual flowers, storing root crops, spring flowering bulbs, mulches around new shrubs or plant hole mixes. In spring, rather than dig the black peat based compost into the soil (disappears after eighteen months), sprinkle it over seed beds to encourage warming up, or add to compo bin. 

To make a compost you can use half peat/half worm-worked compost, or half peat/half aerobic mix.

Soil-based: 
SOWING 2 parts loam, 2 parts peat, bark or coir, 1 part course grit, 60g/9lt bonemeal and 30g/9lt dolomitic limestone or hydrated lime.

POTTING 7 parts loam, 3 parts peat or bark, 2 parts grit, 150g/9lt fish, blood and bone, 30g/9lt dolomitic limestone or hydrated lime.

Peat-based:
SOWING 12 parts peat, fine composted bark or coir, 1 part course sand, 1 part perlite or vermiculite, 30g/9lt dolomitic limestone or hydrated lime, 90g/9lt fish, blood and bone, 30g/9lt hoof and horn or seaweed meal.



POTTING Add 3 parts leaf mould or composted bark.

WHEN & WHERE?

Compost have a lower humus content than manures; the latter being the best for bulk.

Organize its making to finish in early autumn. 

Apply homemade composts to the surface of deep beds in early spring. 

Drills and shallow trenches should have a 2.5-5cm layer along the base and sow or plant direct into it. 

Give generous dollops to pots, sprouts, cabbages and caulis. For leeks a small handful. For a new tree at least a bucketful with a mulch to finish.

Use as a main ingredient for potting compost as a sub. for peat, composted bark or coir - it has to be sieved and friable. 

In early spring give priority to peas and onions. 

Mid-spring, the lawn. The soft fruit as a mulch, followed by the drills, trenches and deep beds. 

Early summer to early autumn the drill for spinach but not the spring cabbage.

Mulching encourages earthworms that create air channels. Straw and hay can be safely used around fruit, and bark and woodchip around shrubs, without the fear of nitrogen robbery. Green manure can be hoed off and left.

Maintains the current conditions of the soil so should not be put on when excessively wet or dry, hot or cold.

Mulch late spring or early autumn.

Couch and docks are still a handful.

Green manuring has been in operation in mainland Europe, parts of the Mediterranean and in China for centuries. These crops makes use of freely available light and air. Some gardeners prepare sites for fruit production or ornamentals with them. Can be used in an annual rotation schemes too. Mycorrhizal bacteria. 

For temporary spaces the autumn-sown include tares and field beans. 

Grazing rye and tares inhibit germination when dug in (4 weeks only).

Do not leave to go stemmy or woody. Cut before flowering.

Seeds are offered by Suffolk Herbs, HDRA and Chase Organics, as well as Thompson & Morgan.

Alfalfa or Lucerne. Deep rooter; member of the clovers. Almost a complete natural fertilizer. Perennial. Best grown for a whole year – at 6 months cut and dig in the top growth elsewhere then at 12, during late autumn or winter dig in the new growth. Sow April to July at 15kg sq. m. Nitrogen fixer.

Beans. Sow hardy types in Oct./Nov. and dig in any time up to flowering – save some seed. Alternatively one can cut the top growth in March/April and use for composting. The root system benefits the following crop.

Buckwheat is sown spring and harvested summer. Attract hoverflies. Scatter seed 30g/sq. m.

Clover is best sown spring or summer an left for a year. Nitrogen fixer. Bee attractant. Sow 30g/sq. m.. Dig in late autumn. Only crimson type is not winter hardy.

Fenugreek. Leguminous. Mass of foliage within 10 weeks. Sow spring. Leave to self-seed. Dibble leek plants into fenugreek roots.

Lupins. Deep rooting legume.  Bacteria in their roots make available normally unavailable phosphates. Sow April/May in drills 2.5cm deep, seed 5cm apart, rows 15cm apart. Dig in before the stems get too woody. Can prevent denitrification in areas of upturned grass turfs.

Mustard is a fast grower. Sow spring to autumn to summer 30g (1oz)/7sq. m. Cut down before flowering; allow to wilt for a day; dig into top 15cm. Cleans the land of wireworm when rate is increased to 30g/sq. m.

Phacelia is a bee attractant. Sow March to Sept., thinly, rows 20cm apart. Use the dense mass of foliage for sheet composting when cut in autumn, or dig in for winter cultivation.

Grazing rye is a good choice for over wintering. Improves soil structure. Broadcast Aug. to Oct. 30g(1oz)/sq. m. Dig in spring when flower buds are forming at the base of the plant. Save seed.

Winter tares. Nitrogen fixer. Sow late Mar. to Sept. in drills 2.5cm deep and 15cm apart.

Trefoil. Legume. Sow spring to summer 15g(0.5oz)/sq. m., broadcast or shallow drills 10cm apart.

Comfrey. Use the leaves as a mulch or dig directly in. No nitrogen robbery. More nutrient than farmyard manure. Cut back in summer as it flowers to make liquid fert. Mix 1:20 after 2 weeks fermenting. The mush can be added to the compo bin.
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