
Zones 3, 4 & 5 





CO2 levels are 

rising 

exponentially 





If all the ice melts, 

1 degree warming = 

10m sea rise 

Read ‘The long 

David 



Land clearing had left the 15 hectare property bare, 

compacted and devoid of biodiversity 

         Climate change in SA 

Since 1970 there has been a 25 per cent 

reduction in average rainfall in April and May 

Conservative figures relating to 2070 

Rainfall – In cropping areas likely to reduce by 

>30% in spring and >20% in winter.  

Average temp - up by 3 – 6 degrees C. Extreme 

days should reach 50 degrees C regularly.  

Warmer winter will disrupt the pollination and 

flowering of many tree crops 

CO2 levels - almost double 

 



Sea level – up by half a metre 

Murray flows – further reduced 

 Currently Murray irrigation is on track to be 

cut to 37% of quota next month 

Aquifer recharge in Southern Oz drops 75% 

Do we design for today or the future? 

(in 30 years Adelaide will be like Norseman 

is now) 

For stats  see ‘The Coming Famine’ – Julian 

Cribb 
 













 

Wind Power Potential 



 



 





Latitude? 

Elevation? 

Proximity to 

sea? 

 









Permaculture Townsville fruit map; also on fallingfruit.org 





V 







On the Gawler River, 50km North of Adelaide 

15 Ha 

Mediterranean climate 

Rainfall: 460mm (winter) 

No significant frosts 

Deep alluvial soil, pH 6.5 -7 

Shallow aquifer at 13 metres (and falling) 

1 tree 

Planning and development 

started in 1983 



 



 



 



Technical Specifications of 

Peats ‘cultured compost’  

     Typical Analysis w/w (dry basis) 
      Nutrients and trace elements are derived from natural ingredients used 

• Organic Carbon  35% 

• Total Nitrogen (N) 2.0% 

• Total Phosphorus (P) 0.4% 

• Total Potassium (K) 1.0% 

• Total Sulphur (S)  0.39% 

• Total Calcium (Ca) 1.4% 

• Total Magnesium (Mg) 0.35% 

• Total Iron (Fe)  0.39% 

• Total Manganese (Mn) 0.01% 

• Total Copper (Cu) 0.01% 

• Total Zinc (Zn)  0.01%  



Ash  Compost 

FARM DERIVED INPUTS 





 



Strawbale coolroom 



PROCESSING ON SITE 

Dehydrator 

Locally designed & made 

Efficient 

Clean heat 







 



 



Systems Diagram showing energy flow 





Zone planning 

 

Placing elements according to how much we 

use them, how often we need to maintain or 

harvest them and how much energy and water 

they use.  



• Zone Zero is the space in your mind 

where creative design occurs, it is the 

arrangement of the family and the way it 

lives; the way the house is arranged, 

cooking is done, finances are managed 

and dreams realised 



• Zone One is closest to the house. It is 

most intensively-used area and typically 

contains annual gardens, herbs, 

workshop, glasshouse, storage areas, a 

few small frequently used trees eg a 

lemon tree. The area uses much water, 

mulch and manure and is highly 

productive. No animals remain on a 

patch of ground permanently 



 Secrets of Zone 1 - the backyard 

•Storing – water, firewood, salvage materials 

•Constructing – chicken arks, solar cookers, bike trailers 

•Drying – clothes, fruit, firewood 

•Cooking -  pizzas, BBQs, pit roasts 

•Shading – the family, walls of the house, cooling plants 

•Relaxing and playing  

•Learning 

•Habitat – birds, worms, guinea pigs, predators, bees 

 

•Transforming – grapes into wine, weeds into compost 

       wastewater into irrigation water 

 



Zone 1 contains the perennial garden supports 

avocados, bananas, sugar cane, Vietnamese taro 

and other species requires some 500mm of 

irrigation annually. This delivered by dripper tapes 

spaced 500mm apart 



• Zone Two is also intensively managed 

with shrubs, fruit trees, berries and herbs 

in multi-layered food forests. Drip 

irrigation is used and poultry are 

integrated into the system. It is an area 

requiring regular management and uses 

significant amounts of mulch, manure 

and water 





Further from the home are species requiring spot irrigation. 

Using drippers, deficit irrigation and mulch pome and stone 

fruit are grown with a boost of 2-300mm of water.  

Plantings are more widely spaced than in the perennial garden  

Annual rainfall Hillier  2015 

270mm. So far this half year 

70mm 



• Zone Three has low-maintenance 

orchards, dryland field crops and 

pastures, larger animals such as geese, 

sheep and wallabies  for wool, meat, 

down, milk etc. Minimal irrigation may be 

used. Windbreaks and hardy tree crop 

plantings are used to control wind speed. 

Spot manuring 





Canary Island rock basins 

Latitude 29 degrees N 



Flat roofed, earth buildings & Wadi 



Earth buildings & wadi 

Rainfall Tenerif 

250mm 



Date planting and mud wall 





Cactus farming 



In the outer zones, 3 and 4, about 200mm of 

irrigation is used to grow carobs, pistachios, jojoba 

and olives. Tree spacings are even wider to allow 

a greater soil mass to be exploited for water 

100mm of water over 1 hectare is 

one Megalitre. Conventional 

almond growing would expect 8 of 

water over a  hectare is 





Looking South 

View in 1986 

12 years later… 



• Zone Four is minimally managed, is 

essentially dryland and only small 

amounts of trace elements and manure 

are used, usually to establish plantings. It 

has forest and agro-forest for timber and 

firewood and miscellaneous production 

(eg resins, wattle seed), pastures and 

hardy animals 



Coppicing for firewood production 



 







Geese: 

Webbed feet 

Grassy weed 

grazers – esp 

Couch & Kikuyu 

Gourmet food 



Fox and rabbit  proof fence built in  1993 



 



 



• Zone Five is virtually unmanaged and 

contains much of the indigenous flora and 

fauna. It is a haven for native species and 

a biodiverse balance-tank for the more 

intensively managed part of the property 

with its many exotic species and their 

pests, a place to get close to nature, to 

hunt or possibly…to be hunted!  



Australian Natives 

Value adding 

Bio regional ID 

Landcapability 

Diverse systems 

Acacia victoriae Quandongs 



Bettongs eat soursob bulbs & 

revegetate 

 
Soft footed animals: 

Less soil compaction 

Wallabies are good weed grazers too 

WEED CONTROL 



 

Specific grazing habits 

Useful in orchard 

management 

Protected species 

 

THE CAPE BARREN GOOSE 



Bio- diversity  

creates habitat which also 

helps with pest control 





 



Orchard design and 

management 



 



 



 

Type of Fruit 

Uni California Data Approx. Hours required 

<7.2 degrees C  

Equiv. Time in Days/Weeks if Continuously exposed to 

<7.2 or Below 

ATCROS Data Approx hours < 7.0 

degrees C 

Almond 200-300 8-13 days 300-700 

Applea 1200-1500 7-9 weeks 400-1800 

Apricota 700-1000 4-6 weeks 350-1000 

Avocado 
0 

Blackberry 
200-700 

Blueberry 

(florida) 

0-200 

Blueberry 

(northern) 

700-1200 

Cherry, sour 7 weeks 
700-1300 

Cherry, sweet 1100-1300 6-8 weeks 600-1400 

Chestnut 300-400 2-3 weeks 400-750 

Chestnut 
400-750 

Citrus 
0 

Currant 
800-1500 

Fig  few hours --- 100-500 

Filbert 

(Hazelnut) 
1500 9 weeks 

800-1600 

Gooseberry 
800-1500 

100-500 

 



Sunscreen for fruit 

   Trials in Australia show that 

   coating apples, and other fruits, with Surround 

WP crop protectant manufactured by the 

Engelhard Corporation and distributed by 

Agnova, can reduce sunburn damage by as 

much as 73 percent. In that study, 73 percent 

damage reduction translates to a marketable 

yield increase of 34 percent 

http://www.fatcow.com.au/c/AgNova-Technologies 



Orchard establishment 

 

•  windbreaks 

•  ripping & amendments 

•  mulch &compost 

•  weed control 

• pre-pruning,  

• root ball, bare-rooted & bagged trees 

• roostocks into field for later grafting 

• planting plans 





 



Pest Management 

 
Biodiversity is the main answer. If it fails…… 

• Observe day, night with and without light. Video 

cameras, books and museum services for wine 

and beer traps, linseed oil 

Insects:  

     Insect exclusion covers eg fruit fly 

• Trap crops, (mustard favoured over caulis), 

companions, garlic etc bug juice 

• identification are invaluable. 

• Pit traps, port 



Brown Tree Frog 



 



 



Individual pests 

   Use of chooks, good composting and weed control are 
central. Companion planting may help 

  

• Earwigs  Poultry, traps and sacrificial crops 

• Crickets  Chooks 

• Caterpillars Oils, soap, derris, ash, Bacillus  
   thuringensis, hosing, hand picking 

• Beetles  Derris, diatomaceous earth,  
   flooding, trap lights 

• Mites  Minimise dust, increase soil carbon, 
   use sulphur 

 
 

 



Diseases 

 
   Adaptation and pruning are the main answers 

• Mildew: Whey, milk, sulphur, copper, good 

training (shaping) of trees 

• Blight: Copper, Prep 501 

• Shothole: Copper, Bordeaux 

• Brown Rot: hygeine, sulphur, copper 

• Gumosis: Copper, Pruning 

• Compost teas and microbial preps 



Application methods 

• Sprayers:  

• Knapsack  

• Tractor-drawn 

• Airblast 

• Micromist 

• ATV-mounted units 

 

 



What is a food forest? 

   A ‘food forest’ is a consciously designed 

perennial ecosystem of diverse mutually 

beneficial plants and animals intended for 

human food and fibre production.  



Who invented food forests 

   Food forests have been created by many 

cultures for thousands of years but they 

have been lost due to broad acre cropping, 

horticultural monocultures and 

mechanisation 



What is so good about food 

forests?! 

• They are more sustainable than 

conventional gardens and orchards 

• High ratio of outputs to inputs  (in terms of 

energy and water) 

• Multiple products 

• Minimal maintenance (many perennials) 

• High biodiversity 



A food forest is essentially the same thing as a 

‘forest garden’ as expounded by Robert Hart in the 

book ‘Forest Gardening’ and Dave Jacke in ‘Edible 

Forest Gardens’ 



Drip irrigation and mulching are 

vital for many food crops 



A native food themed section would 

require less supplementary water 

Native orange- capparis Mitchellii 

Wild oranges are a tasty treat Indigenous 

Australians treasure them. Green when 

unripe, it ripens to reveal a soft fragrant 

yellow or orange flesh 

Quandong – santalum 

acuminatum 

The native peach 



Each part of a food forest can have its own 

architecture – density, number of layers and 

expected production levels 



There are notionally seven layers 

Robert Hart identifies: 

• The canopy  

• The low tree layer 

• Shrubs 

• Herbs 

• Climbers 

• Groundcovers 

• Root crops 



The production of food and fibre is at 

the heart of the design 



Plan the food forest with its various layers and with 

maintenance and animal interaction in mind 



Understand the  characteristics of the plants you 

are considering and group them according to water 

requirements, root system characteristics and 

other interactions 



Sections (themed areas) of a food 

forest 

• Group species that need spraying for 

disease control together 

• Group species requiring bird netting 



Think hard….consult your books and the 

web. Order plants 

What will the climbers climb on? What pollinates what? 

Grafting in advance or in the field? Evergreen/deciduous mix? 


