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PERMACULTURTE DESIGN COURSE

HANDBOOEK

Frndiew Aeeves
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SECTION 1. INTRODUCTORY

Permaculture Ethics:

"Care of the Earth*® -- includes a1l living and non-living things, such as animals,
plants, land, water, and -dir,

“Care of Pecple” - to promote self-reliance and camunity Tesponsibility,

"Give Away Surplus*® -~ 1O pass an anything surplus to our needs (labour, money, information) faor

the above aims.
Implicit in the above is the 'L;ife Ethic®: all living crgamsns are not anly means but ends. In

addition to their ingtrurental value to humans and other living organisms, they have an intrinsic
warth.

Permaculture is an echical system, stressing positivism ang cooperation.

SICTION 2. PRINCIPLES OF NATURAL SYSTEMS AND DESIGN

Guiding principles of permaculture design: . Everything is ccnnected to everything else
. Every function is supparted by many elements
- Every element should serve many functions:

What is design? It is camosed of two elements: aesthetics and function. Permacultiure design concen-
trates on function.

" Punctional design is; (1) Sustainable — it provides for its own needs
(2) Has good product yield, ar even surplus yield
For this to occur, elements ma ;
. have no product unused by other elements, and
- have their own needs supplied by other elements in the system

If these criteria ars not met, then pollution and work result. Pollution is a product not used by
scmething else; it ig an over-zbundance of a resource. Wark results when there is a deficiency of
resources, when an element in the System does not aid another element. Any system will become chaotic
if it receives maore rescurces than it can productively use (e.g. too much fertilizer can result in
pollutian). .

A resource is any energy starage which assists yield. The work of the Permacultwre designer is to
maximise wseful energy starages in any system on which they are working, be it house, urban property,
rural lands, or gerdens. A successful design contains enocugh useful Starages to serve the needs

of pecple.
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Diversity is related to stability. It is not, however, the nurber of diverse elements YOuU can pack
into a system, but rather the useful connections vou can maba ks oo oo -
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The Chaos or Disorder Principle: If resowrces are added beyond the cApa.city of the system to prodoc- G
tively use them, then that system becames disardered (goes into chacs) Cdum.

Chaocs ar disarder is the Opposite of harmony, as carpetition is the opposite of cooperation. In dis-
arder, much usefuil energy is cancelled out by the use of Opposing energy, thus creating entropy ar
bourd energy.’
Society, gardens, whole systems and human lives are wasted in disorder and opposition. The aim of
the designer is therefare two-fold:

- To use oaly that amount of energy that can be productively absarbed by the system

- To build harmony, as cooperation, into the functional crganization of the system

Methodologies of desian

Permaculture design emphasizes batterning of landscape, function, and species assemblies. It asks
the question, "Where dees this (element) go? How isg it Dlaced for maximm teoelic o toe cystan?®

Permaculture is made up of techniques and strategies:

. Techniques: concerned with how to do things (one?din'e.nsionali e.g. arganic gardening
. Strategies: concerned with how and when (two—dimensional) e.g. Fukuoka system
. Desien : concerned with E.tte.ming (multi-dimensional} e.g. permaculture

Approaches to Desicn 1

- (1) Maps ("Where is everything?*)
- (2) An2lysis of elements ("How do these things connect?®)
(3) Sectaor planning {“"Where do we put things?=)
. (4) Coservationay
- (5) Dperientizy N

(1) Maps (be careful; the “map is not the territary“)

Sequence of maps valuzble to see Clearly where to place many elements. "Clear overlays to plan:
. Access ) . Buildings
© . Water - Topology

(2) Analysis of Elements

-

An aznalytic approach: list the needs, products, and the intrinsic characteristics of each element.
This is done on paper. Lists are made to try to supply (by same other element in the system}
the needs of ény particular element.

b@xplemuldbethatoftmchidcen:~

eads are: Products are:

focd . water . manure - eggs
shelter . tection . heat . gas
dust . grit ’ . meat . feathers
air . control

other chickens

A
Intrinsic  factors: hreed characteristics (colour, ranging habits)
unique factors
periment, on paper, connecting and cambining the elements (buildings, plants, animals, etc) to

“hieve no pollution (excess of product), and minimm wark. Try to have one element fulfil the
eds of another element.

) Sector Planning
Ctor planning inclides (a) zopes {b) sectar (c) slope, and-(d) arientation

) 2OES. It is useful to consider the site as a series of zopes, which can be concententric rings,
& single pathway through the ‘System, starting with.the hare centre and working out.
The placement of elements in each zaope depends on impartance, priarities, and nurmber of
visits needed far each element, e.g. a choiken howse is visited every day, so it needs
to be close (but not hecessarily next to the house). A herb garden would be close to
the kitchen. .



. xros:ljr stl.:!rtw.zres
. very intensive
- start at backsteps

Zone IX:

- intensive cultivatec
- beavy mulched archardg
.« well-m=intained
- mainly grafted and selected species
. Cense planting
- use stacking, sta:e;:s
- Same animals: chickens, ducks, pigean, quail
- multi-pupose walks: collect eggs,. milk, distribute greens g scTaps.

TimaeR. ForesT

SELF - mawAseD

Zone III:

- connect to Zone I apd II for easy access - self-forage system: poultry farest, etc.
- may add goats, geese and sheep, bees . windhreaks, firebreaks

- plant hardy trees aid bush specias - 8pot mulching, rough mulching

. ungrafted fer later selection, later grafting + tTees protected with cages, strip~-fencing
- animal farage . Dul tree forests

Zone IV:

- long term development
. timber far building

. timber far firewocd

watering minimal
feeding minimal
same introduced animals: cattle, deer, pigs

.

Zone V:
. uncultivated bush : . timber
. regrowth ) . hunting .-

Species, elements, and Strategies change in each zone.

(b) SECTORS
The aim of sector planning is to channel external
energies (wind, sun, fire) into ar away from the
system, -

The zone and sectar fectars together regulate
the placement of particular plant species and

(c) SLOPE
Placement of an element on slope so that gravity
is used to maximm capacity:

. water starages .

- mulch and other materizls {kick-dowm)

. cold air fall; warm air rise

{d) ORIENTATION

Placement of an element so thatr i+ faces sun-side !
or shade-side, depending on its function and needs, ) N : //‘-/‘i;(

® (4) Observational B
free thinking or themaric thinking (e.g. an blackberry or hracken)

‘(a) Note phenamenon

(b} Infer (make guesses)
(¢} Investigate (research)
(d) Devise a strategy

®(5) Experiential
Becam= conscisus—of u‘éoxxs&lf, feelings,environment. Can be free-conscious or thematically-conscious.
lazen—walking witho thinking, wnreflective. :

PUTTING IT TOGETHER: Use all the methodoldgies of design.
Select elements - pattern assemdly
Place elements - Dattern relationship
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Zone and sector planning ece examples of pattern application.

(A) Edge effects and hermonics

The world is asequancz_: of events within a pattemn.
application, there arg two ZSpects:
functioca), and the imosition of pattern on sites in arder to act

All things spiral through the pattern. In pattern -

the perception of the patterns that already exist (and how these

nieve specific needs.

Edge effect : the interface between two msystmrs represents a third, more camnplex system which combines

both.

The interface, or edge, receives mxrre light, nutrients

and so is neee produstive.

Harmmonics and area: ipcrease in linear effects-while the area is constrained:

BLUEBERRY
x X

L
x xr x x *
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Low productivity

Higher productivity as shepe of the pond is
of edge. It may almost dounle the nuwer of

changed to produce more “margin®
plants arourd the edge, and, as fish

ate mainly marginal feeders, so may be able to double the nutber of fish,

Other ex=mples of patterning with edge include:

. Circle garden rather than linear garden - saves space and water
. Trellis in zig-zag pattern rather thzn straight

. Crops planted in strips and contours, with: ccxroamonable crop in between strips {crops receive

mare light for photosynthesis and yield is high for both)

Windbreak can be planted either to deflect wind or to funnel it into a gap for wind power.

. Gardens can male uvse of “keyhole® pattern to maximise space and yield.

&
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with lucerne (alfalf

Species edge possibi_l_‘.ties are determined by whether plants/animals are campatible, e.g. wheat planted
a

(B) Flow patterns
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Can use pattern in
river £low to scour
deep ponds, to
accumlate mxlch on
edges, and to build

up a layer of silt.
Mulch amd silt
accumlates during

the flood phrese of the
i ., bat trees mast
be planted to catch this
aicc:xm.'!z:im.

-

will incTease yield, while yields decrease if planted with Brassica.

Abariginal tribal song-
pattern shows a map of
desert, with wadis and
salt-bushes. Pattern
and song are used
together to £ind cne's
way in a desert land-
scape.,



Humid lardscapes (tropical ar terperzte) are gently rounded due to farces of water on substrate. This
classical profile decides our whole Strategy in water and Structural placements, farests, soils, frose,

High Point:

- Collection area for Precipitation
. Mists and hunid air
WARAM AR DOWMDEAET . Wide bald ridges may be gTazed, but
nerrow ridges should be £ Tested
- Collection of water as ridge, plateau,
saddle dams

Uboer Slooces:
= =2-0pes:

. Instabiiity of soils greater than 18° slope or less in fragile soils

. Forests as stabilizing mechanism - -
. Forests as warming systems far cold air flow

- Collection of water as plateau ar contour dams, as power source

Key Point.

. Critical water control point for lower slope irrigation

- Diversien drains in to keypoint

. Irrigation canals out from keypoint to ridges

- Cultivation below keypoint

. Links from keypoint to keypoint along keyline

- Housing suited to is area or Jjust below, with forest above
- Clean water above, soiled water below

Lower Slcpes:
=== 220pes:
.+ Mixed cultivation aTea, crops - Terracing and mini-ter—ace

Kevline svstem of water control -

v Dams at saddles or .‘s}'.yh.ne - Contour, ridge point, and platean edge dams
EachdamnayhaveZo;:B channels in or out:

Diversion channels {types arg slopes; lockpipes, siphons; slope pipelines, terrace lines; head and
' tail channels, hardware, diversion pipes, flags, sprinklers).

Spi.].lways. (censtruction ang cantouring)
Irrigation (types and uses; drip irrigation)
¢ Selection of keypoixpt in major landscape plan
. laying out the keyline system. multiple dans and channels - diversion to keypoint
- Reverse siphon; siphon and obligatory points - irrigation fram keypoint
» Chisel plough ar soil conditioner in keyline
- Principle of soil Teconditioning - The s0il as the main water starage system
- Effects of conditioning on spil: - air
- temperature
- life (wozms, bacteria)
- pH
~ minerals
- plant growth gr} @ ALOw TPES T
. . 5 Tigwr, T meT
Ireatment of Individual Slopes Praars Powsws Lone
1. Steep and stoney slopes: per ard pan structures /
2, Steep and g=assy: .planting shelves, houses, livestock, valley NET AND PAN  sysTEM

and ridge; muich en shelves,
3. Very steep: classical intensive terrace,

-General schematic of flow~down and kick-down systems . Fire control on slopes
.Use the ideal species 2s slopes descend to deep soils . Mini-catchment

-Ridge top plantings in cool and hot climates

Flatlands

- Irrigation layouts amd técl’miques . Mulch on flat

»Swale interception of n-off {groundwater build-up), e.g. Village Hores, Davis, Califarnia, Swales
in farest, especially off-garden,

. Sp:ialearthbankdesignsanduseofearthbanks.

- Flatland check dams. Earthbanks and earthworks .,



B. The Arid Landscape

Profiles:

Swithgs A@EA | GrEcE } Z—UATELFUMJ N SToEm

A L’
HoUR, WaLgs FRESN TeR

('.s\i;uwm < Scakp

) o eae (Lminwe FAcDA N

DES#RT 15
o« PEDIMENT Suade) & WatEppoE TWST BEFoee WLATERMLL

PerIEPLALY

Inportant desert strategy is to have many little systems going, all designed to catch and store water.
Water must be stared in ground or underground. .

. Placement of human habitation, animal shelter, . Floodplain treatment in deserts (Navajo ard

manurial flow Zuni techniques)
. Use of sunny cliff sites . Slopes and run—off catchment
. Checkdars; flocdflow irrigation; holding banks . Use of basketry and woven mulch, fences
stable ) . Eveporation loss and moisture barziers
. Road run-off techniques . Shads and shadehouse

. Mulch-traps in desert . Special treaurent of showers, water, run-off
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<. YOLCANIC IS
- Rich soil; range of cTops almost unlimited
- Types of lava: pahoehoe {rock lava--goed only far mm-off)
'y (punicelike with lots of holes. Can be planted in)

2. High Islands

- Are either granite ar basalt . Rich flera and fauna
- Hunid to arid aspects . Impartance of winds and rainfall
- Keyline, ridge dams, terrace . Lagoon catchments and sharelines
- Rockwall and cave shelters - Special problems: cyclone and tsunami; earthquake ;
maflow, lava £low, cinder flow; volcanisms
3. Low Islands
- Are usually arid islandg - - Caliche or platin-removal techniques necessary (mulch
. Need essentizl fareshore plantings’ pits} . ik ot S
. Need essential windhreaks . Gley for tanks (species of plants) . % (7
- Bi-modal and bi-directional winds . » Atoll structures in lagoons G e
i::"M“““ INTERuA L
4. Coasts . . ForesT
- Need frontline vagetation so that - Sand-blest resistent: thick bark ar very fibrous barked
beash is not undarmined trees {pines and palms, casuarinas)
. Salt~resistant frontline species, e.q. . The alkaline sand needs humis; soluble sulphates and
{casvarina, coprosma) have waxy or axides offset alkalinity . o
needle  leaves, . Deficiencies in zine, copper, iron {non~socluble in alkaline)

- Establishing plants in sand: sawdust and paper lowers pH &nd hold m.:sture Chinese plant in woven
baskets to hold in moisture.

5. Werlands
- Chinamoa system - warld's most prodective agriculture, using banks next to water, maximises pro-
ductive edge. Swampy or marshy land ideal for this gevelogrent. System of water-land nutrient
exchange in hammonic effect. (Mexico and Thailand)

- Ducks (main livestock) cycle nutrients; retwrn
potesh to water and land. .

. Fish are macginal feeders .

- Azolla is a fern which contain Anabeana (nitrogen-
fixing bacteria); can be scooped up and used as
a malch on land

» Trellis crop over water saves space; can be harvested
by sm=11 boat

. - Occasionally streams are drained and nitrogen-

- Marshes and wetlands stppart rich yields rich mxd scooped aato banks.
of wild rice (zizania aguatica), freshwater
mussels, £ish, and honey-producing species {marsh marigold)

6. Estuacies .
- Rich species arpa (oysters, fish, sea-grass, f&%(»s&ma}
molluscs, fowl, geese) zbr—us(ug‘m)kz

. Sea-grass JZostera) goed insulation

- Can m=ke traps and high-tide pords for catching . HiéH mipne MARK
Or rearing fish, molluscs.
- Spastina: muleh, catches silt fram lard, good L, Low Tibe mARy

fodder, retwns nutrient from sea to land. va;.oa.;;.}*:fﬂwt:u
Y - s I3 . °e
(Further information in Section 12. Agquaculture and Mariculture) € *

CLIMATIC DIFFEREINCES

Tropical: Plants hold B0-90% of nutrients, clean cultivation in the Ewropean mode a disaster., No mulch
develops under farest. Bicmass is critical. Bare soil leads to develomment of concrete-like layer below
3 metres of soil (caliche), later erosion. Strategies: nitrogencus growd cover may be critical pre-
cursor to agriculture (Pesmodium, Sesbiana, Dolichos) e.g. barley/dolichos mixture is ideal, as ig
Desmedium under a tree crop,  Problems may be sumer or winter dry periods and water carpetition. This
is solved by use of dhip irrigation, selective grazing in advanced tree crops. - 4-6 large trees/acre
(Acacia albida, Leuca2na) in crop as hutcient-recycling strategy., Essential to incorparate ‘as much tree
CTop as possible; otharwise, waterculture, e.g. paddy Tice, where nutrient is bound to algas and mxd.
Also essential to replace low-nutrition plants (lettuce) with high-nutrition tropical plants (kangkong,
edible chrysanthemims, hibiseus spp. etc.)




Desert: Nutrients plentiful, but need humes and water for release. Must concentrate on soil cycle, plant
cvcle, and water cvcle in arid enviromrents. Desert strategies are basically wate--oonnected great
attention must be paid to "waste water”® use in mulch, flocdflow and runoff technigues. mep-rooted.trees
nesd malch plus drip irrigation in establishment, Mulch can be planted in deserts 25 legqumes, tamarisk,
casuvarinas,

Of 211 of these, tropics ard deserts most demand care arzl managament. In temperate zones trees demand
.an:eased arganic material in the soil.

SECTION 5, SOILS

A. Soil analysis and interpretation - pH scale:
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ALKALINE .

B. Creation of hums in' soil; can be done through’ addition of mulich, campost, vegetation, food scraps,
manures, animal skins and bones, etc etc. May take 2-4 vears to build up gocd garden soil. Humus
solves the problems of too acid and too alkz=line.

cC. Diffi_cult Soil
Alkaline areas expected in deserts, coasts and alkaline rocks. Acid areas expected in wetlamds, bogs,
high rainfall, uplands, siliceous rocks. Species suited to alkzline areas are mesquites, locusts,
carobs,sare pines. Species suited to acid areas are oaks, pines, blueberries.

Platin soil: islands--atolls and desert coasts. 18" deep a layer of calciun triphosphate, hard as
concrete. Strategy: break up the platin layer, stuff with humus, and plant tree. Tree
continwues to break up platin ard release phosphate nutrients.

Caliche : tropical equivelent of platin. Hills. Ferric silicate carposition lies 1-1.5 metres
below soil, often in rainforest. Best to leave forest as is.

Non-wetting: dryland areas —water rolls off. Caused by a2lgasl-fungal association which produces wax.

Strategy: can be mulched {far mmall areas); mixed with clay ar a commercial gel.

drainage problem. Mix with gypsum to help seepage (2 metres pepetration); can also use

gels to hold water.

Clay

.

SECTION 6. DESIGN FOR CATASTROPHE

Best strategy for design is to learn climatic and landform histary of area and site. Use cammnsense in
siting houses, gardens to avoid majoar catastropbe ard design buildings to withstand such external energies.

A. FIRE

Criteria for fire comtrol:

. Plant firebreaks of fire-resistant plant species - Use succulent ground covers, e.g. ice plant

- Use plant species with little ar no litter drop . Use faraging animals to clean or rake up litter

. Darp malched gardens (e.g. "raked" soil of chic.ksfns)

. Mulch pit ard swales systems . Paving of stone ar tile; driveways

Criteria far plant species to assist fire control

. Species having a high ash content (least com- . Species which will extinguish (by carpetltlon)
bustible material) annual grasses that flash in fire )

. Species which develcp least dry litter as fuel . Species that are easy tC propagate by cuttings,

. Species which bumn élowly and which are self- ‘divisions, runners, or offsets so that carpeting
extinguishing species and hedges are easy to dgve_lop

. Along roads and around houses are low—carpeting . Species which are not summer deciduous

species



. Sunrer green species, even where rootstock ar
fruity pacrts die cff in wiater

. Species which are vy with larpe water stocage;
low fats, oils, ar t

t-ategies for saving house in case of fire

. Gutters cleaned of leaves; ar type of gutter
that catches water, not leaves
. Fine screening on wipdows (in case of spacks)
. Put a tennis ball into the downpipe and £i11
gutters with water .
-. No bushes against th: house
. Wnite-painted, wocden houses best

B. FLOOD, EARTH-MVEMENTS

Species which are preferahly of use as farage
to bees, birds and small animels

Have a tank or pond at house (all water pipes
break during a fire)

Rake up 211 leaves 100 fee=t around the house

Fire cames up hill with greatest farce so don't
locate house on the ridge (have 2 fronts to fight)
Keep larger, burnable trees upslope behind house

No cuze once house is sited in w:ong spot. Must make sure not to site on flood—pla_m (even if flocds occur
only once every 50 years) and dan't put houses below defarested slopes (n’ui-sl;dzs)

C. CYCLONE, HURRICANE

. Site in sheltered place, even underground
. Use bamboo as a shelter; bends in the wind
rather .than breaks :

D. TSUNAMI

Bouse design very important: high~pitched roof,
45" angles, cut stud into hrace

Have a back-up "famine garden® in very sheltered
area

- Site main house axd garden far enough away from tsunami area (which ocos as frequently as every 15
years), but can have “temporary® shack or smeller house near beach.

SECTION 7. BUILDINGS AND STRUCTURES

A. The temperate to_sub-tropical house (Latitudes 30°-60°) Essential elements: -

. (zientation of axis to sun

. Insulation end draft-proofing

. High thermal mass

. Ventilation M
. Insulated ground under house

3. The tropicel house (lLa

. Coientation to winds

. Shade on wells, valley shade, tree shade
. Reduction of mass

. Veating and air flow ducts

. Trellis ard shzdehcuse

C. Tne desert house

. Underground

. Patio structure
. Shadehouse

. Insuvlation

D. Speciel houses

. Houseboat .
. Bio-shelter (plant house)
. Eacth houses

E. Planting around houses

. Suntrap
. Windhreak
. Wall trellis

F. Fencing fypes and locations

. Walls - stone and earth

. Redges - live

. Camhination d;tch/he:ige

. Trellis types (linear, radial, catenary)

Heat banks

Cold banks and well shading

Artached greenhouse/shadehouse/water tanks
Function ard aspect of roams (bedrooms on shade
side, living and functional roams on sun side)

titudes 0°-30°) Essential elements:

Air scoops

. Tanks and cisterns
. Insect screening

Guttering and rzin catchment

. Trellis
. Windhreaks
. Underground water tanks

. Cave house
. Pond housing, reflective systems
. Flat lard, earth-berned house

. Shade/heat: sumer-winter use of deciduous

and evergreen plants

. Roof trellis

. Electric
. Woven



T BTetion of finctions in hoes -

- M3 room arg processing centre (saves money far individual and cammmity) . )
- Comterce ard ligne industry in hame (alleviates social deprivation far many wamen with Young children;

S&ves mxey in petrul; goed warking conditions)

SECTION 8. APPROPRIATE ENERGY CONSERVING TECHNOLOGY

(Far further infarmation, see "Energy Papsr g1i-

the Permacuiture Institute (Avstralia),
1. Domestic -

and “Energy Paper £2° by Bill Mollisan, available frem

Conservation of damestic energy may be achieved by a set of strategies applied in comdvination and suited

to specific sires ang climates, Strategy sets are:

- Behavioural: active bime of day, best use of hatural daylight, and choice of clothing for climate.

- House desian: honse Imst be designed far Climate,
and use of stn:tu:eg; such as greenhouse, shadehn

. Technolocical. énergy generation and choice of
——rtogical

Catecories for technoliogical Strategies are:

- Qlimate control: space heating
- Cooking and cook-stoes

- Hot water supplies

- Electriciry ard lighting

A. Climate contrpl: space heating ang cooling
- Radiant heat (heass s0lid objects; massive Stoves

use smell sticks & short burning time)
- Convective hear [cast-iron Stoves)
- Greenhouse: shadehouge
- Trellis; a‘r ven:ts

B. Cooking ans coakstores
= = COQistigves
- Wood-fueled (with hot water supply)
- Bottled gas, keroseme
C. Hot waser Stoplies
——_ Te-=r Stoplies

. Hose on zpos

. S0lid collectors

- Solar ponds
Flat-plate collectors

D. Electricity and 1i ting

- Photovoltais
- Wind power
. Ene:gy—c:onse:\'ing lights

E. Washing and Srving clothes

- Hand-operateg Iressure washers
- Coin-operared washing machines shared by
Commumnity

F. Refrigeration arg cooling, food drving )

. Photovoltaics
- Gas amd kerosene

G. Water conse-vation

. Water tank cff roof, ideally located uphill
from hovse .
- Hand-basin water to toilet

2. Hydraulic Svsters
oot oFstems

- Putps and wateriifes

- Hydraulic rams amg PITDS

. Water wheelg

3. Biothermal Svstems
ST ovstems

. Wocdlots

- Pyrolysis

- Campost heat (the Jean Pain system)
. Vegetable oils

utilizing energy-conserving siting, use of plants,

use, ponds, etc.
appliances

Washing and drying clothes
Refrigeration and cooling
Water consarvarion

—slow to heat and co0l; burn fuel at high tenperatures;

Cooducted heat | usually large under-floor systems using
water pipes or elsctrical wires connected to waste heat)

- Solar cocking

Haybax cooking {insulated container)

Bread-box collectar
Cylindrical collectars
Trough collectars

Hydro-electric power
Gas and kerosene lighting

. Drying: airy and roofed (preferably fibreqlass) area

Drying in insulated swrounding uninsulated

hot water cylinder

Sun chimeys
Fans

Campost toilets

- Dual-flush toilets

Water turbines
Hydro-moeumatics (air camression)
Harmessing tide or stream flow

Gasification
Biogas

. Metabolic heat
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4. Solar-Powered Devices

. Photovoltaic cells . Swimming pools
. Solar ponds . Solar chimneys

5. Wind-Powered Devices

. Fan mills : . Wind kettles
. Blade and propeller mills ) . Savonious rotars L

STCTION 9. FOPESTS AND TREXS

TREES AS ENERGY TRANSDUCERS: Wind, Sun, and Rainfall
) : Wk

_"_’_‘Jﬁ i WDM

1. 40%t of incaming wind is forced through

the trees, friction cauvses heat inside the forest
(no frost). Outside trees have thicker trumks dve

to wird force; inner trunks are thinner.

2. Wind b&:ings in dust and insects: at edge of farest there is

£allout of these, so forest at wind edge receives more =farrilizer”. Rain runoff also more plentiful at

windward edge (high pressuze of wind keeps the moisture in).

3. 60% of wind is farced up over the trees, forms and £alls as Ekman spirals. Rain is caused by spirals

if there is any moisture in the air. Trees can cause the moisture to drop becavse of the upward, forced

spiraling of the wind. The spirals change direction depending on hemisphere (to the left in southern

hemisphere).

3

—
—
—
——

—— p-r2p yards m:/’

Licht

1. Light is absorbed, trensmitted through, or reflected by the tree, depending on trunk coloux, leaf shape
and colour, and canopy {(and also depending on climate).

2. Light absarption is mainly on crown far photosynthesis. A high' light absorption -tree is a radiater
and is _mainly fourd in low heat conditions (temperzate climates).

3. Light reflectica is also on the crown (indemeplantings)crallcverthstreemthefo:nof silver
leaves. A reflecting tree is a light "producer” and is usually in low light conditions. In trees where
bark is white, heat is reflected ‘away from the trunk.

4, Transmirtted light is red light, stimulates root growth.

Pa2in

1. Impact on czown causes séme immediate evapcration (but in a dense planting, there is no irmpact on the
ground, ard so prevents erosion under the trees). ’

2. Each leaf is wetted; no water falls through the czown until all leaves are wet-—tTee intercepts rain.
3. Tnroughfall—water begins to drip off the leaves, towards the branches and trunk. Water now contains
nutri;.nts (dust, insects, plants nutrients).

4. Canopy drip fesds the surface roots; trumk.drip feeds deeper ladder’ or tap root systems. ® Function of
tap roots .is mainly mining. Minerals are brought up to ieaves-and then washed off during rain to be vsed
by the surface feedinq:-roots.

5. Litter urder tree m;aedes water sbsorption (3 inches of litter holds 1 inch water). Roots are then
able to absorb what they need before water infiltrates the ground. )

6. Infiltration——water coats all the soil crumbs (the tree roots can 21s0 soak the water up from the soil
crums ). ’

7. Woen ground reacheq field capacity o- saturation, water then slowly percolates to groundwater area.

Transpiration occurs when the process reverses from deep groundwaters, goes back up through the trees,

= 2re coleased into the air as clowds. 60% of clouds inland (after the first rainfall of 100% moisture

fraom the sea) are fomnied by trees.

The-dust that rises off the trees is mxde vp from bits of leaves and pollen, two SOIts of bacteria t!:xat

live on the leaves, and certain oils and waxes'that exude off the leaves. At the centre of every raindrop
inland (nuclevs) is a dust particle off trees.

More water that comes to earth is condensation rather than rain. (ne tree can be as much as 20-40 acres

of leaf avea. Mpistere is condensed at might Decause it is relatively cooler then the air or wind.

Trees put out negative ions (which attract positive ions, usually dust and pollution) so air around trees
is healthy. Need a lot of trees in cities to counteract the positive ions in the air, which cause depression.

In forest ground water runoff is zero (100% vegetative cover). At 80% vegetative cover: 5% —moff; at
60t cover: 35% runoff; at 20% cover: 60% mmoff, Severe soil loss occurs 28 vegetative cover 1S removed.



4100 U rurcsl

. Fuel . Farage . Structur-al . Shelter; animal barrier
. Poad . Natural . Canservation
1. Fuel

Essentizls are that least use should be madge of solid fuels; barks and leaves should be reticmed to the

soil ar the system will degrade. .

- Liquid fuels: Species yielding sugars for conversion to alecahol (toddy palm, carobs, fruit trees), ar
directly to fuel (copaiba). These are pesmanent trees.

- Solid fuels: Either as cones frum nut pines, fallen wood, thinnings, or short-term farest for soil creation

. (Acacia, Leucaena)

- Gas fuels: Coppicing for conversion of bicmass via camposting far methane collection.

2. Focd
- Czchards, usually intarcmp (fruits, nuts) - Use of food trees to suppoct vine crop

3. Forace

. Design farage trees into Zones II, IIT, IV for small livestock, sheep cattle. Livestock will eat leaves,
fruits, nuts off many trees (same need to be fenced off or allowed to grow large befare livestock are put
in}. Trees inclide: those that drop fruit (mulberry, Coorogma, baxtharn, fig, etc.); nuts (ocz2k, chestnut,
etc.); pods (lzacia, carob, honey locust); and green leaves (pampas grass, banna gTass, tagasaste)

—

4. Shelterbelt and animal bar—ier

- Windbreak around house and farm site . Shelter for animals and as protection for crop (can
- Select species that provide forage, shelter, put 20% of ground into shelter without loss of pro-
and act as a barrier hedge {e.g. parpas ductivity)

grass, Coprozmna)

5. Stmuctural
2n=UCcUTal

Range fraom bagboo to black walnut, and shart to long term cycles. Uses far:
. Rourd pole (poplar, locust ) - Industrial use to cellulose yields
- Sawn timber (long-term and old farests) . Craft uses (rattan, bamboo)

6. Natural and conservation

Forests have an intringic warth: beauty, nesting sites far birds, creatars of oxygen, clean water supply,
rain and moisture, and soil. Prevent erosion, deflect winds, bring nutrients up fram the ground.

ESTX3LISHVENT OF FORSST

- Select species of use (timber forest, fuel, etc) and design for placement (crown bearers and flower bearers
on outside of cluwp; stem and farest inside). Shrubs may last only 10 years, pioneers may last only
20.

- Pioneer species can establish essential corditions far farest (nitrogen-fixation, nutrient build-up)
on poar soils, .

. Impaztant to establish trees in a clum (fed by several drippoints if necessary) as these will suppart
Qne another. Individual plantings tend to get ignared, and are often droughted, wind-gruned, and
smwthered by grass cxmpatition,

FOREST MANAGEMENT

. Thinning . Coppice . Selection
. Fire . Stenda—ds . Nutrients

SECTION 10, WATER IN LANDSCAPE

Water as a rare mineral; it is the warld's most critical resource. Fresh water is only 3% of all water
{the zrest is in the ocoans). of the fresh water: Ice sheets and glaciers : 75%
. *Available ground water s 11%
(less than 2500' deep)
Deep groundwater & aquifers : 14%
(2500' to 12,500*)

* Lakes & ponds, surface : 0.3%

* Soil moisture, farests : 0.06%
Rivers : 0.03% * These are starages we can influence locally (as below)
Aumosphere : 0.035%

Duties of WAter: The idea is to use water as many times as possible befare it passes through the system.

Duty #1: To procreate life (in growing arganisms}

Duty #2: To develop productive water systems (aguaculture). Yield of system increases as life increases.

Duty #3: To develop hyiraulic uses far eneryy production (pumping water, generating electricity and
mechanical take-off),




In particular we can; .
Reduce runoff . Decrease evaporatior_x

- Increase surface statages .
The essential technigues are: X
- S0il starage (rehabilitation of conpressed . Mulch (prevention of evaparation)

ard /ar seai?Zd xsoj_}s)l . Small surface storages (dams and tanks)

- Swales (soakage to high grourdwater)

A. S0il starage: rehabjlitation of cxpressed soils mainly by Keyline methods, including chisel ploughing,
far increased soil asration. . .

B. Swales: level grooves to hold water momentarily to keep it from running away rapidly doarm._i_‘._].. Water
scaks into the ground, and eventually ground slowly charges up with water. Trees plantec} either side
will thrive, Village Homes, Davis, Califamia exaxmpole of diverting all surface waters nto the swales
(with 15° ra.infall)—-recharged grourdwater supplies to 17 feet in 4 years.

C. Mulching: imitation of forest floar--reduces evaparation, prevents erosion, and buJ:_l.ds up soil. Easjer
to achieve in smal) 2reas, but can also vuse “mulch trees® such as Leucaena, Casuarina, pines.

D. Small surface Starages: tanks at houses far freshwater supplies; small ponds in gardens, nurseries
(for frogs), stock pads, steep hillside pathends.

DAMS
- Types (saddle, valleyv, contour, open storags) . Diversion and distribution
. Placements 3 ~<E'

<N
7

2500 fas

EVAFOozATION

PVERS 160D
AN
DAy
ITeATESY
SADDLE DA 3

Evaporation Strategy: Make 3 smaller dams {instead of one big dam)}, one above the other. -

1. Use frcmdamluntu.it gets down, the.npmpi.ntodanZandzsefmntk&m. Then do the same for dam 3.
This cuts the evaparation rate. .

2. Float light concrete on top of dam (Use polystyrene pellets instead of gravel) and paint white (which
reflects the sun,

3. Pour olive oil ar wax (cetyl alcohol) an water to £i1) the spaces in betwsen the blocks.

Lerge roofed tank: used in Australian deserts

scresss SuveeED
/ ALV 1t

YAV
T

COMPETELY FaALOSED SELF -
Froeg Trasw

and tin roof).  Yecmans Tecanmands dams

[RRIGATION SYSTEMS

- Drip ar trickle, especially in dryland situations - Sprinklers (not efficient, build up salt in soil)
- Floed izrrigation (surface armd sub—-surface ) “. Under canopy

croonents of irrigation system

Water source: dams, bares, soaks, runoff, swales, pipelines, creeks, tanks, lake
Energy source: water at head, pressure with pup (electric, fuel, wind, hand or animal)
Distribution netwark: net and pan, pipes, channels, buckets

Bmitter: dripline, sprinkler, bucket ’

rrigation rules (Arid regions)
Toogotlon rules

Izrigate under mulch [reduces salt problems and increases irrigation efficiency

Irrigate at dusk ar night if possible (put on a timer) -

Give loag watering every 3-5 days rather than a Little bit every day (increases leaching effect, parti-
cularly far salt; and take water down—the tree's roots are bigger in the cool soil: desert strategy)
Allow far leaching



ASTE WATZR .
learing polluted water (gource: Mex Plzncke Institute, *Contributions to Revitzlisation of Waters® by

- - Seidel, Happel, Graue; Am Waldwinkel 70, D 4150 Krefeld-Hulserberg, W. Gexmany }
ter may coatain acids, heavy metals, chlarinated hydrocarbons, radio-actives, E. coli, nitrates, salts’,'
1t ard scap which render it wnfit for human coansurpticn. The following system 18 recamended far cleanin
lluted water: .

T g
L FLSK NG

e g L

———

o ~PALT TANK OF LIVE
VAT SUME s Frrrr | VARIUS BEDS oF PLAMTS USED AS CLeAwERS of FrEsHwATER MUSSELS
Fliep wirn PoLuTion, eg. Qcigfus gaALiDUS, PHRAGMITES
O4STER ShELs "2 WATER. HYACIOTH, JUANCUS, ALGAR
FRESHWATER, susSSEL.
Shens

se 0f waste water

ischarged to non-food forests or nut crop, essential oils, and bamboos.
reywater: pipe to mulched gardens o= by root-lsvel d-ains below paths.
se in glasshouse for heat production, or methane prodection.

ECTION 11. THE CULTIVATED ECOLOGY

ONE 1: HQYE GARDENS
one 1 needs very careftl design, perticularly focusing an access and schedules. Starting frum kizchen ”
teps:

. The herb spiral: 1 motre high, contzins plants wiich ere constantly vsed-—the herbs: mints, thyme, mar-
jaoram, rosemary, sage, basil, etg. -

. The lemon or lime tree: Must be close.to the house 2s it is often used; can stzy ripe on the tTee
long time.

. The clipping béds far srell salads: chives, parsley,
mustard greens, carn salad, garxden cress.

. The pathside plucking vegetahbles: long-bearing vege-
tables far salads & cooking that can be cut, ar have
leaves pulled for months of yield, e.g. silver best
(Swiss chard), Brussels sprouts, celery, kale, dill,
capsicun (bell pepper), bunching onions, broccold,
spinach, zucchini, rhwbarb,

A - f0 N e A
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S G A AR e e
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Narrow bed plants: Mast be able to move easily sround the
bed for easy harvest. Vegetables inclide asparagus, peas,
beans, carrots, eggplant, lettuce, tamatoes,

Broad beds: here are planted -the basic btrassicas, lettuce,
OOt crops that are close-spaced, self-mmilched, and are
block-planted to be cut over a pericd, e.g. beets, t ips,
leeks, kohl rabi, onions, melons, parsnips, cabbage, cauli-

flower, Chinese cabbage, punpkin, globe artichoke, potato.

Broadcast sown grain and pulse crop, e.g. Fukoka-style
grain plots. Here can be planted successions such as rape-
sweet carn-buckwheat; rice-rye-clover,

Vine and trellis crop, e.g. cucurder, purpkin, passicafruit,
jicama, peas and beans

CARPEN WESD SARRIERS [HEPGES.

,f'_.'
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laving down the garden
Approach 1: The instant garcden

2) Sprinkle sare mamure, nutTients on ground (ar grass) to encourage worms to came up; water well.
b) Lay down thick wet nawspaper, cardboard, carpet underfelt, or carpet (not with plastic backing).

c) Cover with thick layer of mulch ({straw,

old copost, any seedless malch)

Water well.

d) For transplenting potted plants, uncover mulch, art through ca:dboa:d and £fill area with a couple of

handfuels of soil; transplant and water well.

e) For Yarge seeds (broad beans, sunflowers, peas, etc.) sinply pLant under the mulch and water every day.
f) Small seeds: prepare area of soil, plant, water, and lay board over the area. Remove board and water

daily.
g) Potatoes: simply plant wxier the mulch.

Approach 2: Rows, pipes, and mulch (£

a) Make level beds

b} Lay 3/4" pipe down the bed, and drill holes
every 4 feet; wrap stocking around hole-

c) Mxlch entire area, even the foot-paths

Zone 1 intensive animals:

. Pigeans
. Guinez pigs . Rabbits

ZONZ II. ORCHARDS AND SMALL LIVESTOCK
Orchard system

ar large area market garden)

. Qu2il (can be in glasshouse to control insects)

. Foad trees mixed in with non-food trees to confuse pests and encourage pest predatars.

. Nitrogen-£fixing trees should also be included, e.g. leucaena,

acacia.

. Combined poultry-gzound cover planting for manurial rescurces

- Ground mulch plant species
- Barrier plants around trees to campete with grasses.

. Fire and wind protection needed (select appropriate species).

Small livestock for Zone II

. Bees . Poultry - Ducks
Bees .
. Careful placement to avoid s»ings, windblast

- Mid-season honey (3Buddleia, hrambles)

Poultry

. Placement of poultry house and range far best
advantage (manures, scratching for insects)

. Seed species

. Pcd and acorn species
oak, locust, carch)

. Cover from predatoss {thorn and shelter)

. Choice of breed for gituation (light breeds,
heavy breeds, colour; behaviour differences)

{lucerns, Coprosma,

Lycium,

Pigs
. Farage: sunroot (J. artichoke), canfrey, lucerne

. Kitchen and market straps
. OCak/acams

ZONZ III.

Broadscale svstems forace systems

. Late flows (

. Pigs

. Pollen ard early honey (willow, rosemary, Echium)

leatherwood, farest trees)

Greens (comfrey, axalis, chicory, cleavers)
Vines (peassionfruit)

Fruits (211 fruits)

"Medicines” (axalis, cleavers, dandelion)
Grit/sand/shell

Hater

Chicken *tractar” in fallow gardens ar fields to
remove pests, scratch out seeds, deposit manure,
help in fire caontrol (making bare ground)

EXTENSIVE FREEZ RANGE, WILDLIFZ, BROADSCALE SYSTEMS

Fukuoka ‘no-tillage’ system of sequential rotation; sustainable and soil building.
. Need to research and experiment with local crop timetables

Use of leguminous trees (Acacia, leucaena) as picneer species to improve soils far later archard plantings.

Self-farage far sheep, cattle
indbreak systems

Water systems developrent (large impoundments)
Fences and gates



. Annual grasses . Perennial grasses . Sugar pxds (sumer)

. Carbahydrates (winter) . Winter twigs and bark

Browsing animals like Ccorosma, tagasaste, parpas grass, banna grass (Pennesetum purpureum), lng:ae.na,
canfrey, willows, poplars, hooey locust and carob pds.

On intensive tree farage systems, stocking rate can be up to 14 animels per acre, rather than 1 per 20 acres.
Watch out for camaction, especially oa low country in winter.

Goats end peacocks are a *no-no® on farms; if nust have goats, use Rosa ruoosa, roses, blackberries, and
boxtharn; also tagasaste. )

Impartant boak, “Fertility Pastures and Cover Crops® by Newman Tarner, ava;:.lable from Bargyla and Gylver
Rateaver, Pauma Valley, Califarnia 92061. Discusses herbal pastures, Qa’:t.wula.rly far dairy cows.

Also ‘Herbal Hardbook for Famm and Stable® by J. de Barclay-Levy, published by Faber & Faber, London.

RANGELAND MANAGEMENT

Well-managed rangeland is very productive, contains wildlife, fodder trees, windhreaks and shelterbelts,
berbal pastures, rotated pastures, fenced approprizately. Must not be over-stocked.

URBAN PERMACULTURE X R P
{More infarmation on uchan strategies for land access in upcoming sections on the "invisible structures
of settlements®)

. Take over the lawns in urban back ard front - Reduce lead levels by screen planting of non-
yards for fruit tree and vegetable production edibles near roads :

- Use dwarf varieties of fruit trees, ar - Plant in small areas: window-baxes, parches, near
espallier prune against fences doar outside, onto roof (if flat) o

. Put glasshouse onto sun side of house for . Qrganise with like-minded people to plant in a
vegetables; quail can also be kept there local community garden

. Srall animals can be kept if local ardinances
allow it (poultry, guail, guinea pigs, bees,
rabbits)

THEMES
RAMPANCY (Species which become troublesame by occupying large areas, or occuring in great number).
Plants: reasons for ramancy

- response to damaged ar vacant niches in environment . Often species which are efficient & drought-resistant

specific response:

- To grazing: lantana, Pattersoa's curse, thistle . To exhaustion of soil: bradcen: moss, pioneer
- To fire: Erechthtites firewsed, hracken species such as blackberry, thistle
. To chemical changes in soil: sedges, sour-

grasses.

e2ling with ramant smecies with assistad evolution
Use succession plants, e.q. groundsel —wattle—gqum. Help succession by slashing/fertilizing/planting
of suitable species/ spreading seeds
Interplant fruit trees and cattle grazing {extensive); goat/pig grazing (local); carpet mulch on small
areas (gaxmden), e.g. blackberry/bramble .

Slash and intefplant, e.g. lantana, especially shade species (pigeon pea, plantain, mango) anmd vines
(chayote, passionfruit). .

ampant species protect and muleh soils, provide bee farage, and protect subsequent evolutions/successions.

EMQ\SOFAND&ALSII;'KESW

Are the mobile elements of the farest . Are nutrient sources, e.g. bat, poultry, bird
As pollinatars, many are specialized far species guano
"(bees, wesps, butterflies, moths, flies) . Are s0il aeratars, e.g. womns, dung beetles

Are seed distributors {ducks: algse and sedges; em: bard seeds; cattle, seeds of sugary pods; dogs and
foxes: loquat, grape, lychee; jays: ocaks) i
Are regulatars: Of forests (weeder species in evolution of forests)

Of other animels (predation to requlate population)



A s el et R e s

osses in establistment often greztest cost to client. Design to minimise)

Water (critical factar) needs first priarity . Species choice, especially in grassland campetiticn,
HWind shelter may be critical in the case of e.g. tagazsazste, pines, oaks mare successful than
citrus, avocxdo, etc. cultivated fruits

Nutrients, e.g. phosphates far young pines; . Protection needed from browsers (thorn, fence,
leguminous trees recamended stone, electric barriers)

Soils: better to rehabilitate ard lose a year
than to pe-sist in pocxr soils.

CTION 12.  AQUACULTURE AND MARICULTURZ
ee 2lso "Useful Plants of Wetlands® by Bill Mollison, available fram Permaculture Consultancy, Auvstralia)

YIACULTURE

Select species (plant and animels) for pond size
Set up self-farage systems far fish

nd Sizes
Mini-ponds in gardens; use for breeding frogs, water chestnut, watercress, taco, kangkong (water convelvulus).
300 + sg.metre ponds: f£ish, prawns, marron (need fence), eels, bait fish, Tilapia, freshwater mussels

(must research habits of all--some will eat others if put in same pond )

Plants: various from edge (blusberry) to reeds {water chestnut), emergent (wild

rice), marginal (Glyceria), overhanging (mulberry, willow)

1f-forage svstems

Insectory plants at pord edges attract insects (many fall into the water)

Plant heavily around edges to attract nesting and feeding birds-——these deposit manures onto the water,

which supply detritus feeders. Ducks and fish azre an excellent high-yielding combination on ponds.

Trellis crop and overhanging trees impartant, e.g. silkwozm on mulberry trees provide manure, their own
bodies, and bits of leaf for £ish below. : N
Provide insect traps over water far fish-feeding, e.g. a yellow balloon over water will attract grasshoppers;
a baited fly-trap will provide hundreds of f£lies; a black-light with a fan will fan insects into the

water, etc.

MARICULTURE

Mancroves and estuariss

. Mangrove spp. : mulch effect will supply . Mangroves hold sand and start off the food chain
detritus feeders : . Estuarine ponds: controlled far oysters, mallety,
. Plants: intertidal and sub—-surface useful flatfish.
plants are Zostera, Spartina) . Natural food trap systems (as above and use of
sea organisms)
cdal areas
ortance of £ish traps . Rack and substrate cultures (mussels, oyster, algae,
ft cultures: rig nets for fish; rope far sponges, octcopus)
ssels; plants and nest sites. . Reef cultures: tyres for fish; pipes far crayfish;
Phosphates: sea platfazms, roosts, nests. pots (octopus)

sh convert algae and weeds into usable protein at high levels of efficiency camared with memmals.
1luscs, especially Unio fix nutrients in muxd for land cycle, dry czop cycle, and extract calcium.

CTION 13. WASTE DISPOSAL AND RECYCLING

ter and plants as cleansers of svstem polluticn

Fix excess nutrients: watercress, rushes {e.g. Scirpus velidus), ter hyacinth .
Algae, e.g. Spi-ulina: deszlinates; cleanses; removes radiocactives; builds protein f£rom nitrates and
nitrites; has a high BTU value; is 68% digestible protein; and has low cellulose.

es of waste water:

wage lagoons: asration, weeds, and waterfowl-—then goes to fish and finally discharged to non-food
rests, nut crop, essentizl oil crop, bamboos.

e 2lso page 14 of this manual for more infeommation.




—— =tz oo = AEND AND BIOLOGICAL PEST CONTRAL

WILDLIFE MANAGEMENT

Encouracement
; . . . . ; : = into
- Species to encourage: insectiveroos birds, ground birds . Provide shel..te_r. hedgerow, escaperrent in
- Forage: extension of Zone II hardy farage systems and dams, rockpiles, logs and b.t'ga;, rough places
picneer species, especially tagasaste, ozks, pines, . Mowing: strip mowing for stebilivy, mulch,
locusts (honey and blazk) seed crop. Permanent unmown Strips needed.
. Provide ter . Corridar into Zone I
Discouragement
- Trep and cull systems far targeted noxious species - Frovide no escapenent, shelter, food, ar
- Incwease biaxs towards chosen species water
PEST CONTROL )

Intearated pest m2nagement

. Use of animals in pest contrc;l, e.g9. frogs (pear slug, caterpillars); gume.a fowl (grasshoppers and'insects);
ducks (snails and same slugs); lizards (slugs and caterpiliars); dragonfl.xgs & dragonfly l?.rvae (flies,
mosquitoes); predatary wasps (smaller insects, egg parasitism of.scme species); bantam chickens {cutwarms,
slugs). . - '

- Mixed plenting in archards & gardens to encourage predatar species, i.e. birds, wasps, beneficial insects.
. Sound menagement and husbardry practiced to discourage soil and leaf pests.

- Use of plant-derived insect Sprays, e.g. pyrethrum, extract from the neem tree (Azadirachta indica}.

- Use plant copetition to control land and aquatic weeds

- Release of biclogical fungus and bacteria to control pest populations, e.g. Bacillus thuringiehsis

- Use of insect traps and behavioural chemicals .

- Artificial feeding and attractants to induce predator species to archard ar garden site. .

- Mechanica) management and barriers: handpicking off insects and snails; sticky goo ;:ound trunks of ﬁrgit
saplings to discowrage climbing insects ; diatamaceous earth around garden beds to discourage slugs/snails.

SECTION 15. SEEDS AND NURSZRIES

. Seed sav:'_ng - collection and exchange (Kent . Seed c:rrpénj_es (buy from small, non-hyéridized
Whealy system) stock) . .

. Perennializing annuals - how to reduce the npeed . Seed legislation (P.V.R. in U.S.; U.P.Q%. in Europe )
far seeds .

- Need for specizlized, permaculture nurseries for
unusual plants, e.g. bamboo, palm, cacti; and
for forage species, e.g. parpas grass, tageasaste,
Coprosma



ETHICS - PHLosoprY
Governs  all
oher erdeavars.

1. FRECYCLING IN THE COMMUNITY

{Far further infarmmation, see "Bicregicnal Crganisation®
by B. Mollison, and *The Fiscal Econamy of a Village
Cammunity® by B. Mollison and Reny Slay, available fram
Permacul tirre Institute, Australia).

A warthwhile goal of &y camuinity is to keep the
money saved and earmed in the carmunity cycling
within itself, The only way to do this is to
establish financial and econanic systems in the
camunity, such as a cedit union, revolving loan
fud, or local cxrency.

Carmnity econcmics falls into 2 broad
categories:

. The infaommal) ecanany, e.g. barter
- Tpe fammal econamy, subject to
accounting procedures

A. THE INFORMAL ECONCM4Y

. Wark groups cooperating to accarplish
projects

. Cammnity barter clubs Operating on a -
system of "debits arxi credits* for the
exchange of gocds and serviges,

- Purely volunteer labour to the group or
cammmity.

- Informa)l bertering within the cammunity

B. THE FORMAL ECONOMY

. Consurer-producer cooperatives
- Cammnity savings and loans

- Bioregional currency systems - Earthbank
. Leasing systems

1. Producer-consumer Sooperatives
- A cooperative is a Soup of people acting together for the benefit of members; principles are:

- Open membership . Strictly limited interest on share capital . Edu:atmn ) )
. Cooperation . Surplus/savings belongs to the members . Democratic organisation

- A producer-consurner cooperative both buy from, and sells to, the cammmity. Money is circulated within.

2. Cammmity savings argd loans

Revolving loan furxds mrovide capital to cammmity-based groups as well as technical assistance; they
2lso develop netwarks of lenders and barrowers.,  Sam examples:

S.H.A.R.E. PROGRAM (Self-Help Association for a Regional Econamy, Great Barrington, Massachusetts)

Non-profit argenisation formmed to encourage small businesses that are producing necessary goods and services
for the cammunity. . Warks in conjunction with local bank. Members open a SHARE account (6% interest);

loans are 10% interest. Barrower most show that proposed business will be a success bwt (1) references

of past experience & character, and (2} getting suppart from the commmity.

C.E.L.T. PROGRAM (Coammmity Enterprise Loans Trust) New Zealand)
Charitable trust which bramtes and supparts cooperatives: provides advice, runs trzining ;essions, and

CREDIT UNION

“redit unions must have a wifying common bond that links the membership together. They have a purposeful
1on~profit structure ard are owned by the depositars who are shareholders and aze arganized far the benefit
Of the members, Providing both the nomal banking services as well as financial counseling and guidance

‘ar members.

redit unions are harder to start, and must carply with goverrmental regulations by having a common bond
occupatianal, associational, and cammnity) and by demonstrating the need for starting a new credit union
nd the support to sustain one. :



2. local arrencies

Already there are meny *currencies® in the form of vouchers, coupans, and tickets. These can be traded
for goods and services. On a community level, these vouchers or currency can be based on a real asset
of the community, e.g. wood, clean water; a cammnity services council could print, back wp, and handle
the currency, which can be exchanged far most gocds and services in the area. The commnity can then
Start comminity projects with the money. Businesses starting up can “pre-sell” thelr services in arder
Lo get start-up capital.

3. Eacthsank .

The Earthbank Society in Australia and EarthBank Association in U.S.A. exist to gather da’ga on current
alternative econdniz and financial strategies, and to zssist in setting up ethical financial systems in
the region. Local ezcthbank sccieties must be started in every bio-region. For lists of revolving loans
furds, ethical investment banks and associations, and exaples of camemity self-help systems, _subscribe
to Permaculture Journal, Australia (for Earthbank News) and EarthBank News, U.S.A. (Addresses in Resources
section), - —_— .

4. Leasing Systems .

Any cammunity, group, or individual can run a leasing service for others. A group may get tc;gethe..r to
purchase an item (i.e. vehicle, photocopier, mulch chipper) for lease to the gene:al camunity (ie. by
the kilometer, piece, or hour). The charge applied must pay for purchase, maintenance and replacement
costs (within a pericd of 2-5 years, deperding on the item purchased).

LAND ACCESS AND URSAN SYSTEMS

. Oxfam (land-lease) system . Farm and garden clubs
. City famms . Farm-link system
- City as farm; and gleaning . Camonwaorks

. Land trusts and trusteeship

. Oxfam (land-lease) ssstem

A regionzl office is needed to link landless people in the city with those {usually pensioners) wi}o )
have a large lot or back-yard that needs tending. Regional office prepares a standaxd lease specifying
rental (if any), gocds exchange, length and type of lease, and access. Office should make a small
service charge far this and many other urban services (the function of a bioregional office is to serve
the cantmnity)/ : -

. City Fazms
Very popular in the U.K.--Associations lease ar are given land, ard a management group is appointed.
On this land, the following activities are pramoted: ‘

- Demonstration gardens/allottment gardens . Tool rental and access
- Darestic animals kept; used as demonstration . Gleaning operations (see below)
and breeding stock . Plant nursery .
- Recycling centre for equirment, building . Sead, bock, plant, & gensral retail sales
materials . Seminars, demonstration, training programmes,
. Family/commumity meetings and picnics educational outreach

- City as Farm; Gleaning

Surplus city product is collected, sorted, packaged (if necessary), ard retailed. Exanple is of man
in Melbourne who makss a living collecting and selling chestnuts from backyards. Gleaning operations
can even take place in country areas near the city for distribution to camumnity groups, the poar, the
general public, etc. Another strategy is to provide a service (mowing, pest control, mamring, fire
control) by ranging sheep, duck, or geese flocks in city backyards or lots.

. Farm Link

Appropriate to high-rise or rental families in an urban area. 15-20 families link to one famm in
the pearby country, thus providing a farmer with incame and themselves with fresh, inexpens.we_fx:‘mts
and vegetables, wheat and meats (depending on the arrangements mxie with the fammer). The fam_h_es
should meet quarterly (or have a representative do so0) with the fammer to make seascnal choices.

As the "link* grows, the system can also accanmmdate:

. Holidays on the farm - Eduvsational warkshops

. City (family) help on the farm at busy pericds

. Farm and Garden Clubs

These suit families with same capital to invest as shares, with annual) membership dw_'t:. A farm is pur-
chased by the club ar association, and a manager (if necessary) is appointed. Depending on the a.m_'s
of the association, farm can be used for a variety of purposes: food growing, holiday retreat, wocdlot
and forest establishment, fishing, etc.




- Cammonwarks
A farm hald by a land tmust near the city arranges a series of specizal leases faor a variety of purposes
and businesses (ferestry, livestock, teaching, crafts, dairy, briclwarks, and other carplex enterprises).
Sane of these are land (azea) lezses; others activity lesses. 10% net profit is returned to the
Comonwark Fund for land to be developed far further leases. Cne such famm in Kent, U.X. demonstrates
the best model of such faim use at the highest level (send S2 far information froms Cammonwork, Bare
Place, Chiddingstone, Edenbridge, Kent TNS 7AR, U.K.) :

. Trusteeships and laxd tTusts

In arder to acquire land (without purchasing it) for cammunity ar public purposes, mast set up a public
charitable ar non-pofit trust (more infa-mation follows in other section). Once the trust is fanmed,
it is in a position to advertise far, and receive, gifts of land and furds.

LEGAL FORMS

. Discretionary trusts - . Charitable trusts
- Subscription trusts (investment trust) )

. Discretionary Trust

- Conducts affairs as any normal business; anly difference is that it does not keep any profit but
rather distributes it to beneficiaries. The campany does not pay tax if it distributes its income,
but the beneficiaries are liable far personal tax. Trust hes a trust deed [statement of purpose),
Board of Directars, Secretary, annual general meeting, and can own business nares. (In the case of
McAlistair Trading Trust, for exanple, it owns the business names “Permaculture Cansultancy® and
"Tagari Publications"--see below for schematic drawing)

- Non-Profit, Educaticni, Charitable Trusts

- Set up for the public good; may accept gifts and donations (of lands and goods) fram the public and
other trusts (e.g. the discreticnary trust described above). Directs the money towards its stated
aims (as described in irs trust Geeds). Also has a Board of Directors and must follow the legal
mules. It is inmmze from taxation, and may apply also far tax—deducrible status (for people gifting
gocds and property).
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Investment Trust

Croups get together to advertise for investiment furds (ar even donations) from the public in arder
to invest in ethical opositions, particularly purchase and renovation of degraded land, village
developments, bioregimial development, and purchase of forested areas. The enphasis would be on
rehabilitaticn—both social and enviranmental .
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VILLACE DEVELOPMENT . . .
(For fumther infammation, see "Outline for Pemmacultuce Village Development®.by B. Mollisan, available
from Permaculture Institute,. Australia) :

- Fomming the management group - Do careful suns (far roading, purchase, sewage,

- Location of site or formation of group water, eletricity supply, etc.) ) .

- ATanging site option or purchase terms - Prepere z detailed and careful site plan & proposal

- Ootzining agreement from local shire (may - for the village )
require extnesive planning and environmental - Sell to clients by advertisement (if group not formed
Teparts) previously)

. tain sezled permission for suxdivison, cluster
title, stzata title from local autharity

Villace Infrastructi—e

- Private housing

. School, seminar, and warkshop roams,
aft, comnity area -

- Food processing centre, cafe, com-
mercial ar surplus sale (opc.a-air

. Sunday ma-ket)

- Retail shops; “tourist® facilities

- Dairy processing centre

. Damestie livestock housing (chickens,
goats, pigs, sheep)

. Camon areas for recreation, woodlot,
building meterials {poles)

- Destic and comercial cxop areas

- Water sterages and reserves

- Wildlife and forested conservation
areas

- Village Tevolving loans fund

Potential EZnpterprises g Cccupations

. Food provision

. Energy provision
. Vehicle and tools
. Financi=al

. Building

. Services (azcounting, typing, camputer)
. Repair- .
. Craft

. Trade (retail)

‘DUt

NESTHRENT
Villacge Hores, Bavis, Califcmmia
- Stores all si=plus storm-water into SHELTT . OP CAYIAL Ao/ WITHIN AND WITEOUT A VILLAC2-.
swales for croundwarer recharge The, aim is o k:»? & muck money as o be weefi + Mlm{.‘mﬂ o]
- ALY buildings face the sun ard con- ithin e susical; 4o & huxation, cons ‘50{_ ‘
tain solar devices wimin T sysizal ; IS ~ f

- Streets nacrow with few parking Dta&gc»dx‘imn'sidc. hv:s"-ued"\ ard o rebum, resourees. fo incove. and
spaces (but enough) to cut down on Consuner products nH\.in.'{n:;vNa‘g.E». - ‘ '
hear build-wp from streets Gonsunplion, #s reduced by L{e,d:f:.'ak-.g:,w de thavis ot

- Many bicycle paths throughout the xakion Is 'rtiuczi b3 lenal Soulegi »
cammunity Bsevgy, Eﬂﬁ?lﬁﬁmﬂls € Couseyvation. .

Tmo)! paceg £ recreation: - Tode, TS, )

: S:ml.l;—smn u;Sarl Fens dots LHle oftihis ':"jfma: wies nvednod, via e ilgesand 5 Contrmllad by

- Privecy on street-side (usually fenced) e wlege.
with shared "public* backyards,
usually containing gardens and fruit
trees,

. Camon foed-growing ereas, particular-
ly crapes, fmuir trees, jujubes.

- 10% of houses allocated for low-incam families (who apparently do most of the planting and even have
an on-site tortilla business).

CCI‘?"-’.F_'.
. Cooperatives - What makes a small business successful
- Strategies applicable to small businesses



VILLAGE DEVELOPMENT . v .
(For fusther infammation, see "Outline for Pesmacultuze Village Develogment®.by B. Mollison, available
£ran Permaculture Institute,. Australia)

. Formming the management grour

. Location of site or fammation of group

. Arranging site opticn ar purchase terms

- Obt2ining agreement from local shire (may
Tequire extnesive planning and environmental
rTeparts)

. tain sealed permtission for swxdivisan, cluster
title, st-ata title from local autharity

Villace Infrast—uctize

Private housing

. School, seminar, and warkshop roans, /
craft, commnity area 7

- Focd processing centre, cafe, comn- 7
mercizl ar sizplues sale {opc.a-air

. Sunday market) -

- Retail shops; “tourist® facilities

- Do careful suns (for roading, purchase, sewage,
water, eletricity supply, etc.) )

- Prepare 2 detailed and careful site plan & proposal

. far the village

- Sell to clients by advertisement (if group not farmed
previously)

I/l///////////)/
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- Dairy processing centre

Darestic livestock houesing (chickens,
Goats, pigs, sheep)

Camon areas for recreation, woodlot,
building meterials {poles)

Domestic and comercial Crop areas
Water starages and reserves

N
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- Wildlife and forested conservation ' N
a-eas A\
- Village revolving lcans fund N

Potential EZnterprises g Occupations <

. Food provision

. EInergy provision
. Vehicle and tools
. Financiz)

. Mecdical

. Building

. Services (azcounting, typing, camputer)
. Repair .
. Craft

. Trade (retai})
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Villzoe Hores, Bavis, Califernia

- Stares all suzplus stormewater into
sweles far croundwarer recharge

. Allb'.!ildingsfa&thesunandcon—

tain solar devices

Streets nasrow with few parking

spaces (but enough) fo cut down on

heat build-up from streets

- Many bicycie paths thooughout the
canmmity

ST, O CAPIAL FLog/ WITHIN AND wm-'OUT‘ A VILLkC2 .

The. ain s To keep @ muck wxsjasmkosq’u{’{'rniud-%w

WHRA ﬁ:,sdsé:q)-'ﬁué fo reducs’ ﬁmﬁw.\cmsm?éim of auduide rSourtes,

ooy cods, d oukide westwaont, and B rehum, resaurees. fo incove and

Consumer products sahin -&:,vﬂia\%?,. '
C°~wufho'~ s rneduced ife dhdecha 2 vehide shavig ot
Toxatton s reduced bl? 'd‘“g

Suwergy, by %z:knolajial cvnlcjf\:s & Covsaryzhon. .

. Camr Daces § . ion; lot Tedc., dcu—"lrica.!rv:swt's. ' )
‘ m:on—s,&fm;uilmmtwn, lots e dtiis ;ﬂ 2l utes invednod. via e %w\sc%‘w”d@

- Privacy on street-side (usually fenced) e wege.

with shared “public® backyards,
usvally containing gardens and fruit
trees.
. Coromron food—'_::owing areas, particular-
ly crapes, fmuit trees, jujubes.
- 10% of houses allocated for low-incare families (who apparently do most of the planting and even have
an on-site tartilla business).

COe=RCT

. Cooperatives
- Strategies epplicable to small businesses

. What makes a smnall business successful



B et suih et

* Cooperatives are fommed to help in commmity revitalization and warker productlIVity G St e - -
Decentralised, warker-owned, ard (usually) socizlly-conscious, co-ops are & useful alternative to single-
ownership businesses. Famous example is of the Mondragon Cooperatives in the Basque region of Spain,
where 10t of profits are returned to the cammunity for public services; a cooperatively-mun bank over-
sees businesses and gets them started; and there are no redundancies--warkers are re-trained and new
jobs found in other expanding eooperative endeavours. -

 am=)) Business Strategies (including for co-ops)

. Presazles and pledoes: Can start a business off. Books are ofren “pre-sold® in order to pay for printing
costs. One example of a restuarant {Zoo-2Zoos ) printing focd vouchers redeemable up to a year (discount
on a meal) to buy out the ariginal owner. Individuals contenplating a small business should ask the

pecplein the cammmity whether they would buy his/ber gocds ar services.
. Cooperative catalogue: Individuals and businesses can get together to put out a catalogue of all
their goods and services. This has been done in the U.S. in “The Catalogue of Wwonderful Things® (crafts)
., with each product and 2ddress given individually. Can also try the idea of a cooperative "label®
and the filling of arders through a co-op business set up for such a purpese.

. Loans: should receive loans from a local S.H.A.R.E. or C.E.L.T. group; there are even government agencies
That make low-interest loans to cooperatives (which must demonstrate viability).

. The Successful Small Business

. Start small; learn how to run a business . Belief in a set of values for the campany, often
. Start a business in an area in which you are re-stated
interested (not which you think will make S} . Respect and encouragement of co-owners or staff
. Gain a good reputation for service and durability . Use a simple organisational structure, with
. Action: once decision is made, effort is made “management” in close contact with staff & custamers
quickly to adopt it . Look ahead
HOW PERMACULTURE TRAINEES OPERATE

what Next?

. Graduates of a permaculture design course are designated as “trainee permaculture designers” and must
camplete at least 2 years wark in any permaculture field (as designated below). Evidence of wark must
accamany written Submission, usually an accompanying letter signed by (1) your initial permaculture
design course teacher(s); (2) a permaculture designer who has received a Diplama from the PC Institute(s};
ar (3) a reputeble, independent person known by both the designer and the Institute.

. A Diplara of Permaculture Design shall be issued in the following Fields {check Permaculture JOurnal
£19, page 13 for fuller description):

. Site design . System establishment and implementation
. Media and camwmications . Manufacturing .

. Site develomment . Commmity development

. Education . Finance

. MAdministration . Research

. Trusteeship

. Diplomas are issued by the continental Permaculture Institutes (see references). Higher degrees may
be obtained: contact Bill Mollison at Permaculture Institute, Australia. All design course graduates
should maintain a subscription to the Permaculture Journal to keep abreast of news and changes. -

Report-writing and client needs

1. Clear addresses: client home and business addresses, your own aidress, client ‘s property location

2. Client needs and resources: lifestyle; future development; nurber of pecple and form of involvement;
expenditure; other resources, skills, interests.

3. Generzl property description: size, titles, sub—divisions; aspects, arientations, slopes; present vege-
tation, soils, water, access; areas defined (planning units) Attached maps, aerial photographs if
necessary (caution: do not over—do general property description as client generally alrealy knows it).

4. Detajl of aveas: e.g. Zone l: house and yard design, intensive culture: Zone 2: cultivation, animals;
Zone 3: forest; Zone 4: shaded slopes, water, etc.

5. Gensral themes. affecting the site, e.g. fire, marketing possibilities, mosguito control, aguaculture,
and so on.

6. Inclide useful references: resource people, other clients, books & publications, goverrment assistance,
financizl help, croanisations.

7. Docurentation; e.g. plant lists, details of retrofits, layouts of areas (designer may need illustration
assistance). .



Ca N ERRORS

. Assurmption of client knowledge of all facets
of report :

. Lack of detail sketches

- Depersonzlized approach

- Recoammerdarion of difficult technologies

- Resources not noted or explained

For methcdelogies of design, see page 2 of thig handboak.
#

Creating Work

. Find a niche and £il1 jir!

. Start to teach ard design, even if its free at
first—p2id wark will eventuzlly come

. Research and assemble data far other designers

. Cooperate with co—designers to farm team

Ending

. Generalities, e.g. “suitable plants*
. Poar patterning

No management data
Pricrities not stressed

. Recommending illegal or impossible-to-get

species .

. Stact a permaculture association ar consultancy .

in your area (caombine it with earthbank or
bioregional services)

. Offer services and help set up cammnity social

services, e.g. city famrs, food co-ops, teaching
and demonstration areas faor permaculture,
etc.

. 1/2 day.of assessrent; class to indicate future work and ideas, volunteer for responsibilities, etc.

.- Complere cwrriculum vitaes for the continental perma
- Name and heme add-ess (please notify if address: changes)

~ Qualifications {Education)

- Affiliations
- Abiliry to lecture

culture institptes .

- Phane numbers

.~ Job experience

~ Interests

-~ Ability to travel



