Coming up for Air

P. Whitefield Earth Care Manual Chapter 4 pp 67-90,

B. Mollison Introduction to Permaculture Chap. 2 pp36-50

B. Mollison & D. Holmgrem Permaculture 1 Chap. 6 p36-37, 49, 83

From the equator outwards, the diversity of species gradually reduces.

In temperate climates the lack of diversity is bolstered by beneficial relationships.

Britain has a maritime climate with a difference of 12o C. between summer and winter; the west coast of Ireland has a temperature difference of 5oC.

Maritime climates also have higher rainfall, more moderated and softer.

Some plants require the cold winters and hot summers to fruit properly. Wood needs to ripen fully. 

Late frosts in Britain may curtail early flowering.

Mild winters benefit perennial vegetables.

Cold winters will prevent biennials from self-seeding.

Maritime climates have a longer picking season.

Winter temperatures are affected more by how far one moves along the east-west axis.

Higher altitude conduces to more rain in the west.

The west is also better fore wind power.

Coastal areas have more total sunshine and stronger winds. They are warmer in winter and cooler in summer.

Air pollution in cites reduces sunlight levels 10-20%. Wind is reduced but localised funnelling occurs. Rainfall increases 5-10%.

Climate & microclimate

“Climate is the basic limiting factor for plant and animal diversity in an area”.

Understanding climate and microclimate allows us to:

focus beneficial energies and scatter hostile energies


place structures in favourable sites


extend favourable microclimates

Working with microclimates can:


Alter the number or range of species


Increase the productivity of plants and animals

Make fuller use of the landscape


Improve living conditions


Reduce energy requirements e.g. using wind to aerate structures


Reduce watering schedules


Reduce pollution


Increase the local diversity

Topography refers to landscape features of a site. (See handouts)

· Aspect – the orientation of slopes in relation to the sun

· Cold air drainage – cold air is heavier

Thermal belts

Frost pockets

Vegetation strategies

· Wind

Prevailing winds only are planned for in microclimates

Large valleys have up-slope winds by day, down-slope winds by night

Speeds increase on the windward side

“Venturi” effects

Offshore breezes

Effects of wind on vegetation

· Elevation

Temperatures decrease going uphill (every 100 metres of altitude is equivalent to 1o​​ of latitude e.g. 1000m = 10o  of the equator) or

1oC. for each 200m altitude (P. Whitefield)

Cloudiness increases, reducing heat and light

Rainfall increases

Chill factors increase with wind speed

There are also more areas for microclimate differences

· Water masses

Moderating temperatures

Evaporation & humidity

Light and warmth increases

· Structures

Modify wind speeds and temperatures. Urban environments may have up to 10 more additional frost-free weeks per year over rural ones. Cities may be up to 2oC. warmer

Greenhouses

Earth berms (block sun and wind, offer insulation, create views, block noise, increase vertical space, offers additional structural ability)

White walls versus black walls

Trellising for support and shelter

· Soils

Mulch

Surface temperature

· Vegetation

Transpiration works in watered environments

Convective heat works on the principle of thermal mass

Shade or blocked sunlight can cool a piece of ground to 20%. Leaves have 3-6 times more surface area. Dense trees filter 75-90% of the sun’s energy


Coarse, hairy or dark leaves


Shiny, light-coloured and smooth

Tree shapes for shadow lines
Parabolic arcs for sun reflection e.g. poplars and trapping warm rising air

Wind protection


Windbreaks for: 

reduced soil erosion



reduced seed loss



for wind-sensitive plants such as kiwi



for modifying soil temperature



increasing available moisture



animal protection



reduce feed requirements



provide materials



for nitrogen fixing e.g. alder



for fire retarding e.g. black wattle



increase biodiversity



improve living conditions

Permeable windbreaks protects up to 25-30 times, whereas dense windbreaks only 2-5 times the height


Roots have to be designed for

Coastlines are best suited to rough bark e.g. palms, hard-needle pines e.g. Araucaria, or fleshy-leaved plants e.g. ice-plant, agaves and Euphorbia

Insulation


Uses bushes and vines against walls. Vines can grow 4-6 metres per year. Thick vines can reduce heat gain by 70% and heat loss by 30%. Deciduous vines for the sun-side in hot climates



Snow insulates on roofs and against walls. Use in conjunction with vegetation for ground heat moderation

My lean-to greenhouse

Its southerly aspect allows for high-energy gain

Situated between two narrow walls it benefits from conduction and radiation

The dark coloured bricks act as a thermal store

The base is gravelled to allow for free draining conditions at a point5cm high

The base is waterproof to effectively form a reservoir and a capillary action

The soil warms up quicker in spring and cools down slower in winter

Due to its flimsy structure air is allowed to penetrate and prevent fungal diseases

The glass panels are orientated to increase heat capture

The panels can also be lifted to form a rainproof work area. This can double up as a rain catchment area and drive extra water back into the bed

The panels can be raised in summer to prevent overheating and allow larger growth

Rainwater from a butt is overflowed into the greenhouse when it rains

The area was previously unused concrete pathway
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Climate Change

1.4 – 5.8oC. increase in the next 100 years.

5oC. increase since the coldest point of the last ice-age.

Principle gases


Carbon dioxide 50-60% of the enhanced greenhouse effect (persists for hundreds of years) two-thirds fossil fuel burning, one-third deforestation


Methane 15% (persists in the atmosphere for a decade) 11 times more potent


CFCs and HCFCs 15% 1000 more potent. Fridges using hydrocarbons do no harm.


Nitrous oxide 5% 100’s of times more potent

1998 saw more extreme weather than the whole of the 1980’s.

By two generations damage to property will exceed Gross World Product

Up to 30% of the cropland in the western USA could go out of production by 2030.

New areas of production such as Siberia and northern Canada have infertile areas, conducing to a time lag.

Q. What can you do personally to offset emissions?

The climatic zones are moving northwards.

Most trees can migrate 20-40km per century, but the migration rate needs to be 300km per century.

The slow migrators are already closer to extinction.

Many developed areas disallow migration. 

There will be an initial period of low stability and diversity.

Sea defences prevent natural ecosystems migrating in from the coast.

Trees at present only absorb 1% of CO​2 in the atmosphere. Most tree planting is also happening on carbon-rich soils.

Despite being too dramatic to turn over all our land to tree crops, the benefits are still there and will offset some of the effects of global warming. For instance, there is less embodied energy in planting trees than an annual crop, and on a strength to strength basis there is 30 times less embodied fossil-fuel energy in timber than steel.

Trees on the environment

Trees will moderate the temperature in a number of ways.

Transpiration is the loss of water from leaves either through evaporation or wind. Transpiration cools the immediate environment by drawing energy and absorbing it in the form of water.

Condensation will occur on leaves and twigs during night when there is a surplus of air. Condensation increases the immediate temperature.

Water requires more energy than soil or brick to change its temperature. Trees are beneficial as much as are all water carriers. 

Climatic conditions for nuts (after P. Whitefield pp222-225)
Hazels

Will crop well wherever apples will.

Fairly frost hardy; need some shelter; prefers full sun; will yield in shade

For pollination (up to 45m) at least three varieties including main varieties but wild hazels are still effective.

Walnuts

Will crop as far north as South Yorkshire, and favourable microclimates.

Vulnerable to late frosts; young trees are killed or the season’s crop lost.

Mid-slope on a south or southwest slope; avoid easterly aspects.

Late flowerers are available.

Less heat demanding than chestnuts but light demanding.

For pollination select another variety though some are self-pollinating.

Pollinators effective within 200m.

Sweet Chestnut

Best in southeast England; yields and size decrease further north and west.

Do not plant above 100m altitude.

Average annual temperatures 8-15oC. (Sept. and Oct., 14.5 & 8.5oC.)

Young trees are damaged by frost.

As it flowers in June the late fruit require a warm site.

Many varieties are self-sterile, so pollinators are required. Effective within 40m only.

Oaks

Sessile and pedunculate have high levels of tannin but are native to the UK.

Warmer climate oaks may have lower levels, including holm oak.

Monkey Puzzle

Native of the south of Chile, a local staple.

Prefers a maritime climate rather than a continental one, like Britain.

Tolerates coastal conditions, but prefers wet climate.

Dioecious, but individuals may produce both male and female flowers.

One male to five female are required.

Plum Yews

Shade lovers and squirrel-proof.

Dioecious but occasional mixe flowering on individuals.

Tolerate a wide range of soils.

The best species is Cephalotaxus harringtonia which requires shade conditions in the south, or maybe open in the north of Britain.

Black Walnut

Similar to common walnuts, but require a higher summer temperature than is generally available.

Related species include butternuts, heartnuts and buartnuts.

Almonds

Early flowering so are prone to frosts.

There are also less insects for pollination.

Self-fertile ‘Jenny’ is now available which flowers a little later.

Grow against a south-facing wall.

Pines

The stone pine is cropped in the Mediterranean but yields are low.

Beech
Mast years ( a full cropping year) occur between 4 and 15 year intervals in Britain.

Corn Graminae (after Jeremy Cherfas and M. J. Fanton The seed Saver’s Handbook pp89-93)
Zea mays from the Latin Zao ‘to live’ and the Mexican ‘mays’.

Originates in the Andes and used for thousands of years by Incas  Aztec and Amerindians.

All corns derive from teosinte, a perennial.

Accepted well into Europe from 1600, a hundred years later was in all markets.

Maize was already in Africa by the time of Columbus.

5 types include Dent, flint, flour, pop and sweetcorn.

Sweetcorn has only recently managed widespread use.

Only in the last 150 years has sweetness and tenderness been bred into sweetcorn.

Commercial hybridisation began in 1930.

 For cultivation, fertilise corn before it flowers because it is a gross feeder.

The male tassel grows on the top of the plant, the female cob produces the silks; one silk to a kernel.

The tassel will shed pollen before the silks emerge. Pollination is improved by growing in blocks.

Corn is wind-pollinated, but bees are attracted.

To collect for seed isolate the pods. 500m distance is required (100m in urban environments).

In warmer regions with a long growing season plant at different months.

The best guarantee is hand-pollination. See below.

Prevent plants pollinating themselves.

Save as much seed as possible to inhibit in-breeding and late-cropping, i.e. 100 of the best plants.

50 cobs = 4000 plants.

Select for the vigour of the whole plant.

Keep the cobs on the plant for an additional month.

Cut and hang to dry for two weeks.

Rub the corns and ignore the very small kernels. Freeze them when dry in an airtight container for two days to kill weevils and their eggs.

Sweetcorn remains viable up to two years. Keep cool for longer storage.

Open-pollinated varieties are hard to find, most available are hybrids.
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