Animal & Plant Husbandry 

(See B. Mollison with Reny Mia Slay, Introduction to Permaculture Chaps. 5, 6,7, & 8.1 pp 95-172 )

(See also D. Holmgrem, Principles and Pathways beyond Sustainability Chap.3 pp 58-61, chap. 5 pp 98-106, chap. 7 pp 132-137, 140, chap. 9 pp 193-197), chap 11. pp 230-234, chap.12 pp 246-254)
(See also P. Whitefield The Earth Care ManuaI Chaps. 8, 9, 11 pp 169-297 & How to Make a Forest Garden)

(See also B. Mollison & D. Holmgrem Permaculture 1 Chaps. 2-4 pp 3-25, chap. 7 pp 65-72, chap. 10 pp 90-94)

Introduction

Back garden permaculture is the most productive form of producing food but not appropriate yet for world solutions.

Uplands are not suitable for arable.

Most lowlands are used to produce feed, in the form of grain, for animals (60%).

Only 15-25% (Includes rough grazing land) of “good” land produces for direct human consumption.

Farming is in world crisis.

Perennial crops, no-till methods, polycultures and stacking systems can be introduced.

A step closer to natural eco-systems.

Integrated Crop Management (ICM) allows for a compromised income but dependency upon chemicals does not form a continuum towards organic farming (biological processes).

Still using chemicals, even for one application is more likely to encourage the further use of chemicals to deal with the longer-lasting effect upon predators, rather than the pests. Soluble Nitrates vs. nitrogen-fixing bacteria, loss of organic matter, reduced availability of nutrients and increased activity of soil-dwelling pathogens.

Organic farming does yield a slightly smaller arable crop, as do grasslands but the latter usually during conversion periods only.

Leys provide the main source of OM on organic farms through root death.

Fukuoka

One Straw Revolution
· Taoist and Buddhist elements

· Broad transcendent natural farming & narrow, natural farming

· Natural inherent characteristics

· Dry land rather than conventional paddy fields

· Clover as a feeder and weed suppressant

· The land is flooded for one week only

· Winter crop – rye and barley, clover and chicken manure

· Summer crop – rice seed balls sown mid-Nov to mid-Dec

· Gardening as a way of life

· Cultivating the human spirit

· Foraging and forest gardens

“Even the pruning of fruit trees reduces the natural vigor of the tree to withstand pests and diseases”. 

Forest Gardens

See photocopies.

· Yield of Food – succession, root competition and light availability

· Products – mixed plantations

· No-dig – crumb structure, ground cover, perennialism

· No-pruning – tip-bearers and spur-bearers

· Layers – self-seeders, root harvesting

· Land requirements – drainage, soil types, plantology

· Climate – light, canopies, drip lines, frost resistance

· Micro-climate – windbreaks, water retention, tenderness

· Access – vertical & horizontal

· Legumes – native or non-native, tree and herbaceous

· Water bodies – gray water, reeds

· P & D Management – animals and wildlife, early flowerers

· Mulch – spring, summer and autumn, manures

· Cropping – perennials and annuals, life expectancy

· Selecting plants

Q. What phenomena follow these above implicit patterns?

Rate of growth

Spring growth (wild garlic, bluebells, grasses & herbs – 60%) – leaves are more nutrient rich in chlorophyll.

By mid-spring the shrub layer fills out (hawthorn, hazel &  guelder rose.

The end of spring (lime and ash).

Summer & autumn – tannin levels increase, roots accumulate silica and iron, rhubarb and primroses expand in leaf size.

Cropping viability

Understorey plants like soft fruit will produce for 10-12 years.

Very dwarfing stocks are not viable since they need a continual area of cleared soil beneath.

Toxicity is a matter of personal taste and tolerance.

Wild plants are generlly higher in protein, vitamins and minerals. Perennials do not provide bulk carbohydrates.
Maintenance

Stable soil fauna provide for greater nutrient exchange.

Moderating the effects of pests and disease through biodiversity

Permanent beds allow for minimal disruption.

The garden will develop in an amorphous way from self-seeders, suckers, layering and active propagation.

Q. What patterns did you notice on the tour?
Bon fils

This system is a radical experiment, like a European version of Fukuoka.

It is a cereal-clover bi-cropping system.

· The annual plants are allowed to complete their cycle i.e in the ground for more than 12 months.

· Seed is sown when the previous crop is still present.

· Mechanization is problematic so requires hand sowing.

· A perennial stand of white clover is established first.

· Cereal is sown around the Summer solstice – June.

· Plant spacing is wide – 50-60cm i.e. one tenth of conventional fields

· By Autumn, when the crop stops growing, plants grow ten times larger than conventional, with ten times the number of tillers

· In Spring, with the plant firmly established, they grow rapidly

· They continue to grow rapidly in summer and are ready for harvest in late summer

· Uses obligate winter varieties, i.e. flower and set seed only after a cold winter

· Non-obligate varieties will set seed between summer and end of autumn and come to nothing

· No modern varieties are obligate after 1826

· Seed is sown with balls or a dibber

· Trampling the young seedlings during harvest is probably conducive too more tiller production

· Late Spring to early Summer is appropriate to apply mechanical control of the clover in order to prevent competition

Fordhall Farm – the “foggage” system

This is a community land initiative. One of the first organic farms saved from the clutches of a giant yoghurt magnate. It is now cooperatively owned by over 5000 non-profit shareholders. Shares are still available. Any extra money will go into building the bunkhouse and educational facilities and research. See www.fordhallfarm.com. 

· Foggage is grass that has neither been grazed or cut

· It is left standing over winter

· No hay or silage is made  from it

· No work or machinery is needed for winter feed

· Animals live outside all year

· No building, no bedding down and no hauling out of manure

· Less nutritious than hay or silage

· There is more waste

A traditional method rarely used, but Arthur Hollins has been utilizing for decades.

60 hectares is down to permanent pasture with 100 beef cattle and 100 sheep.

Seasonal cycle

Spring/summer – the cattle range the whole farm

Mid-August – one third of the farm is closed off to provide footage in early winter.

Late August – one third closed off to provide foggage in late winter (this is manured often in the form of sewage sludge).

Late summer – the remaining third is left for autumn grazing.

The system is rotated over three years.

Diversity implications

Requires a good proportion of tussock forming grasses to keep it standing well (cocksfoot is the most important of these).

A wide  range of grasses, legumes and herbs is desirable.

Rather than use a strip seeder Arthur Hollins sows new grass by hand.

A mature sward is important, to prevent disintegration during winter.

Energy implications

Stocking rates are two thirds of conventional farms and the growth rate of animals is slower.

A tractor is only uses to cut thistles.
Net output in terms of energy is more than gross output (virtually no fossil fuel use and thus higher than any other conventional system). 

Restrictions

Snow means that foggage fodder has to be brought in.

Soil types prone to compaction will reduce yields e.g. 40%.

Cows get lean during the winter/spring period. Milking cows will most certainly dry up.

Dairy farms cannot operate solely on foggage.

Foggage can only operate on permanent pastures, and the climatic conditions of hill and mountain areas is too harsh for cattle to over-winter. So arable land more pertinent to human food must be given over.

The case for vegetarianism, veganism and veganorganic

Get into two groups and present your case, each to the other with a question and answer session.

· Animal welfare. (Conventional herds have calves separated at birth)

· Udders swell to produce lameness in the hind legs under high-production methods

· Filed with plants produce a higher yield

· Animals are required for fertilization

· Most herbivores use up their plant energy as low-grade heat

· 10% of food eaten by farm animals is available as edible meat when killed

· Milk and eggs produce a slightly better ratio

· A hectare of land can support 10 times as many people ona a vegan diet than a purely carnivorous one

· We don’t actually need to eat meat, but have to be very selective in our diets

· Meat is a high-quality source of protein with hard-to-come-by B-vitamins

· Humans, pigs and chickens cannot digest cellulose, only grain. They also need high quality protein

· Ruminants also give off large quantities of methane

· Grain-fed vs. grass-fed (leys)

· It is possible to not use animals and instead mow the leys for vegetables and compost material. (This is not economical on a grain farm)

· (Quick) green manures vs. leys

· Bi-cropping is an alternative to the ley/cereal rotation

· Grain and cereals are grown at the same time in the same field but there is a significant net loss if the clover is not grazed by the ruminants

· Grain-fed animals compete for food directly; grass-fed ruminants on leys compete indirectly for grain-growing areas

· Ley fertility provides a net benefit to the organic system, with central place going to sheep, cattle and goats, but grain for pig and poultry will have to be reduced

Agroforestry

 “Growing tree crops and field crops on the same piece of land”

A system can provide timber, fruit, arable, vegetables and grassland. For example, a traditional orchard grazed by sheep or cattle.

· Forest gardens

· Shelterbelts

· Hedgerows

· Alley cropping

· Grassland with trees

· Interplanted orchard

· Linear woodland

· Farm animals in woodland

· Undercrop in woodlands

· Trees and water

Benefits
Avoid competition (E.g. walnuts and wheat)


Includes autumn-sown arable crops.


Tree roots take up nutrients in winter when leaching is prone. Herbaceous roots also encourage deeper tree roots.

Shared resources


Hydraulic lift.


Mycorrhizas are important in the uptake of phosphorous; a single fungi can associate with many varieties of plants.


Root turnover and leaf fall.


Carbon store.

Diversity


Arable agroforestry is shown to be lower in aphid attacks.


Diversity of produce may make up losses in the other.

Microclimate


Shelter for animals and plants.


Encourages animals to make better use of grazing.


Land subject to wind erosion may be too fertile for trees alone.


Trees also reduce run-off and erosion. 

Economics


Having timber to sell as a pension.


Extra on-farm enterproses for added value.


Spreading the workload over winter.


Work is harder since large machines require navigating.


The cost of establishment can be can be spread over many years.

Silvopastoral agroforestry

Experiments involve trees at 100/ha (10m x 10m) or 400/ha (5m x 5m) with sheep.

Improved welfare but increased damage to the trees from compaction and browsing and scratching.

Loss of grass between 10-24%.


Grouping the trees


Planting in rows


Use only sheep in the early years


Growing arable in the early years

Pollarded branches can also be used as ‘leaf hay’.  Herds and breeds can be quite temperamental.

Palatable trees include ash, lime, willow, poplar and alder.

Beech, oak and sweet chestnut are not suitable for high tannin.

Holly leaves have one of the highest calorific contents.

High quality timber requires pruning the trees.

Alley cropping

“Combining trees with arable crops in long lines”.

The best alignment is north-south, of 12, 18 or 24m between hedges 2m wide.

Hedges may require root pruning.

Older trees may be too shady.

They must be pruned in order to get a higher quality timber. May require an understorey of shrubs against wind. This is an extra expense.

Requires uniform high-quality cultivars to be bred cf. micropropagation.

Hedgerows

Fields used to be small. Hedgrows would be planted up with standards.

Main uses

· Animal containment

· Animal shelter

· Preventing soil erosion

Secondary uses

· Timber

· Fuel

· Fruit and nuts

· Herbs

· Forage

· Decoration

· Habitat

Shelterbelts

Their decline on British farms is due to the split between agriculture and forestry, but also to th4 use of chemicals which ignores factors like microclimate. Can be grant aided under the Countryside Stewardship scheme. 

Choosing hardy, local species is appropriate, including sycamore, beech, poplar, whitebeam, rowan, grey alder and lodgepole pine.

· 5-10m wide occupying up to 5% of the land

· Standard yield increase of 10-20% arable or pasture.

· Improve the quality of crops

· Extends the growing season (early ripening, early forage and longer grazing)

· Increases animal growth and milk production

· Improves health and resistance on animals and plants

· Reduce soil erosion and losses from extreme weather

· Mainly beneficial on lowland farms, rather than upland farms (more effective where value is needed rather than where the strongest winds are e.g. orchards, lambing areas, dairy pastures and intensive cropland) 

Single belt windbreaks are more precious on small farms. The basic requirements of shelterbelts are:

· quick growth, 

· bottom growth (shade species or coppiced understorey is possible)

· wind firmness

· long life (pioneers can be superceded at a later stage)

· fencing

Arable and vegetable crops

Permaculture is about growing more than one type of plant in a field.

Rotation is the backbone of organic farming.

Varieties

Varieties succumb to pathogens eventually when grown monoculturally – this induces a race to provide new varieties by the breeder.

Diversity slows down the evolution of new strains of pathogens.

The USA produces 100,00 ha of mixed variety wheat, cf. East German brewers.

Mixtures require the same sowing and harvesting times as well as end-use qualities. Beyond 3 or 4 varieties it becomes less efficacious.

Alternate strips may be better for separate varieties. 

Different soil conditions in various parts of a field may be compromised with intimate mixtures.

Species

· Border cropping – different crop

· Strip cropping – alternate strips of different crops

· Intercropping – alternate rows

· Mixed cropping – random placing

For example, wild mustard around brassicas against flea beetle.

Species mixtures affect both pest and disease with an increase in predators.

In strip cropping tall crops can act as a windbreak, as well as shade. Align against prevailing wind or noon day sun.

For example, rye, sunflower, fodder cabbage, and maize sown in strips 0.6 to 1.8m wide, 5-7m apart with raised yields of tomatoes, potatoes and cucumbers between them.

Inter- and mixed crops must be harvested by hand for separation. 

For example, wheat and winter field beans, spring oats or barley with spring peas.

Crops mixtures are a fallback against particular failures.

Bi-cultures also make use of time e.g. cabbage and brussels sprouts, both being harvested at different times.

Many flowering plants including the members of umbellifer and compositae families feed the adult stages of predators.

The Countryside Stewardship Scheme grants aid for a 1-2m width of perennials and flowers.

Pattern in Human land use

(See diagrams on zones, sector management and elevation pp.142-145).

(See also P. Whitefield The Earth Care Manual pp. 184-191)

“In designing with nature energy is conserved, wastes are recycled and resources are abundant.”

The Land systems concept... describe and evaluate land independently of current land use priorities, values and economics in order to take advantage of biologically productive land. P148
Design Bytes

Systems Thinking

· Pattern recognition is the necessary precursor to design. P127
· The spacing of swales or water harvesting systems.

· Most desert villages are located in orders III or IV where run-off is ample, the occurrence of good soil and fresh minerals, and where the distance between streams allows for fields.

· The concentrations of fertility and harvestable resources are perhaps the most fundamental factors that have determined the patterns of human land use and settlement through time. P131

· ...The effective capture and concentration of that energy in another part of the system is a master pattern for dealing with low or declining availability of energy... which in turn captures more free energy. P131
· Woody plant biomass tended to pre-dominate infertile, leached soils in high-rainfall areas... Archetypal human habitats tended to be drier regions with more grassy vegetation. P135
· The permaculture strategy of tree crops and food forests is not about creating massive biomass forests; instead it focuses on trees that have maximum potential to feed people and livestock. P136
· There is a limit to efficient garden size... Successful gardens do not keep expanding. Instead they provide a surplus of plant stock and knowledge that helps to establish new gardens. P138
· The dwelling and the human household it contains are analogous to the nucleus of the cell, providing control, management, and the information for cell reproduction... In the Western world our households are too small to be efficient in food production and preparation. P138
· The permaculture zones provide a useful scaling tool to group not only species, but also strategies and techniques, according to intensity of use and area of land required. P141
· Each bioregion has a generalized sector layout, which is modified by topography, microclimate and land use for each site. P143
· Rivers... and associated fertile alluvial flats have been the focus for human development down the ages... the head of a catchment can affect the whole river system [which]... reflects the state of the whole catchment. P145
· Urban catchment management, which aims to absorb and use storm water as close to the source as possible. P146
· Ecological architecture will come to reflect bioregional patterns. P150

· Once the bioregional patterns of modest ecological design become established, we will see the re-emergence of bio-regionally-induced aesthetics. Aesthetics can be seen as distilled patterns specifically attuned to human sensory [inner & spiritual] response, which reinforces the recognition of appropriate patterns. P152
· The bioregionalism movement... raised awareness of the need to identify geographic governance boundaries... especially river catchments. P173
Biodiversity 
(See P. Whitefield, The Earth Care Manual, Chapter 12 pp.341 –371) [Recommended reading] 

(See handout on Loss of Birds from our habitats)
· Consider zone 5: its implications.

· Developing a relationship with nature, communal and personal.

· A flourishing diversity is more likely to be conducive to human existence.

· It is beyond the full understanding of humanity to identify all the useful benefits of unmanaged land. 

· The loss of species may implicate the loss of medicine and ancient practice, e.g. the rosy periwinkle, found in Madagascar, used to treat Hodgkin’s disease.

· Oaks self-seed regularly in urban woodlands because the sulphur dioxide combines with rain to effectively act as a fungicide against oak mildew, introduced from N. America in 1908. 

· Pest management by the incorporation of wild spaces allows for minimal maintenance.

· Maximising yield by diversity of product; one hectare of Peruvian rainforest has a one-off value of $1,000, compared to $422 per year in the form of fruit, nuts, oils, rubber, fibres and medicine.

· Britain has no wilderness; 154 extinct species in the 20th century (WWF UK).

· Environmental + social + political = Ethical economics.


Some permaculture strategies for Increasing biodiversity


The use of rotation


Spring-sown cereals


The absence of herbicides and pesticides


Agroforestry


No-till methods


Allowing natural regeneration


Constant ground cover


Appropriate species selection


Hedges rather than fences


Communal gardens/larger spaces


Organics


Deriving a diverse livelihood


Community participation


Celebrating and publicizing green spaces


Preservation of natural ecosystems, like wetlands and woods as well as man-made ones like grasslands, canals and railway lines


Lessening our carbon footprint


Modifying our patterns of consumption.

















