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Introduction 
 

People who love this world, people who pay attention, are gardeners.   

People who are invested, people who are aware.  They are gardeners 

regardless of whether or not they have ever picked up a trowel.   

Because gardening is not just about digging.  Or planting, for that matter.   

Gardening is about cherishing. 

-   Terry Hershey, Soul Gardening  

To outline the program & why weôre all here 

Adamôs Garden Business Vision: We support people to 
establish gardens that nurture them and donôt cost the earth. 
 

There are practical, environmental, economic, health, moral and spiritually benefits to 
encouraging Australian households to grow their own food.   

Growing our own food is an important element in changing peopleôs thinking and daily 
actions to create a more sustainable and healthier way of life. 

People who establish their own kitchen garden are guaranteeing quality, freshness and 
nutrition in their lives and theyôre placing less strain on the planet and wasting less food.  

Growing our own food makes a huge difference in peopleôs lives and it is particularly 
important for children. 

Kitchen and herb gardens also provide immense enjoyment for gardeners.  

Adamôs Garden provides consulting, education and advice, as well as the 

installation & maintenance and restoration of gardens in the context of 

aesthetically pleasing and edible landscaping. 

¶ Landscape design and construction 

¶ Organic garden consultancy and design 

¶ Garden installation and maintenance for organic herb gardens, kitchen veggie 
gardens, fruit & nut orchards and edible berries 

¶ Dynamic permaculture, compost bins and soil development 

¶ Poultry and aquaculture 

¶ Solar energy solutions, Water harvesting and conservation &  

¶ Irrigation and reticulation systems 
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The Team  

Adam McCall 
I have over 20 years experience in the garden from lawn mowing 

and maintenance as a teenager to running an extensive 

landscaping construction business on both east and west coast of 

Australia.  I have created gardens with beautiful waterfalls and 

lakes full of fish and yabbies to metre square kitchen gardens on 

balconies.  Iôve always taken a sustainable organic approach.  

Over fifteen years ago I studied with David Holmgren co-originator of the Permaculture Concept. 

Permaculture is the conscious approach in designing landscapes to be productive and energy 

efficient while seeking to mimic patterns and relationships in nature. As a permaculture design 

consultant I have always incorporated these basic principles in all areas of outdoor living and 

garden works. 

 Mainstream society is now starting to understand the impact we have on our planet; climate 

change is leading us to make a conscious choice about how we live and interact with the world 

around us, to conserve energy, to conserve water and to think more the food we feed our 

families. Permaculture techniques can be used to create integrated garden systems that provide 

food, shelter and beauty for people to live in more sustainable ways. 

David Braunstein 
David Braunstein has Masters Degrees in both Adult Education and 

Social Ecology, with particular emphasis on experiential learning. He 

has written extensively on the impact of information technology on daily 

life. In addition to working to develop approaches to sustainable living 

he is a writing coach and facilitates creative writing and autobiography 

groups. 

Stephanie Medway    
Stephanie Medway is a qualified Horticulturist who has been working in the Horticultural 

Industry for the last 20 years in various endeavours within the wholesale and retail sector.  

In 2007, after completing a Permacultural Design Course, Stephanie 

put a proposal to the Coast Christian School at Bensville to undertake 

and overseer the development of a Sustainable Garden on 800sqm of 

derelict space. That project is thriving, still developing and covering an 

array of cross curricula activities. 

Stephanie is currently studying towards a Bachelor of Science, 

majoring in Sustainable Resource Management at Newcastle 

University. Her aim is to specialise in sustainable soil management. 
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Special Thanks to Ellen, Mary, Eliza and Anna for their support in providing 

catering for todayôs course. 

Why Weôre Here & Why Organic 

The plants we eat today evolved over millions of years to utilise the nutrients made available in 

soil by the activity of soil microorganisms; the produce we eat have developed symbiotic 

relationships with the soil organisms; for example rhizoidal bacteria which live in the nodules on 

the roots of legumes fix nitrogen from the atmosphere, michorrhizae & small fungal threads 

which penetrate plant roots that facilitate nutrients passing directly from the soil into the plant 

root system. 

Using chemicals (like super phosphate) by-passes or short circuits these processes. The hyper 

enhanced (luxury) uptake of nutrients by plant has its consequences: 

- plant health is affected (i.e.  susceptibility to pest and diseases is heightened 

- nutritional quality of the plant is affected  ( i.e. excessive levels of nitrates in leaf 

vegetables inhibits the development of more complex amino acids and the uptake of 

trace elements   

- and finally these deficiencies are then translated to the animals that feed on these plants 

ï us! 

- Many of the ailments affecting contemporary human populations can be directly 

attributed to the massive changes in our dietary habits. 

There are many benefits to organic food that include:  

¶ Get the nutrition you need & enjoy tastier food 
Many studies have shown that organically grown food has more minerals and nutrients than 
food grown with synthetic pesticides. Organically grown plants have between 15-50% more 
phytonutirents. And thereôs a good reason why many chefs prefer to use organic foods in 
their recipes -- they taste better.  

¶ Save money 
Growing your own food organically can help cut the cost of the grocery bill. 

¶ Increased fruit and vegetable intake  
These contain high amounts of fiber, a key component to assisting your clients in removing 
toxins and ensuring easy and regular bowel movements.  

¶ Keep chemicals off your plate 
60 percent of all herbicides, 90 percent of all fungicides and 30 percent of all insecticides 
are carcinogenic. It has been estimated that pesticides may cause an extra 50,000 cancer 
cases among Australians  

¶ Protect future generations 
The child today receive an average of four times more exposure than adults to at least eight 
widely used cancer-causing pesticides in food. 



© David Braunstein & Adam McCall  

6  

G
ro

w
 y

o
u

r 
o

w
n O

rg
a

n
ic

 V
e
g

e
ta

b
le

s 
a

n
d

 h
e
rb

s 
 

¶ Getting kids to eat vegetables 
Letting toddlers experiment with gardening changes their attitudes toward vegetables.  

 
¶ Prevent soil erosion 

More than 3 billion tons of topsoil are eroded from Australian croplands each year. In 
conventional farming, the soil is used more as a medium for holding plants in a vertical 
position so they can be chemically fertilized. As a result, Australian farms are suffering from 
the worst soil erosion in history. 

¶ Protect water quality 
Pesticides -- some cancer causing -- contaminate the groundwater, polluting the primary 
source of drinking water for more than half the countryôs population. 

¶ Save energy reduce carbon emissions 
Modern farming uses more petroleum than any other single industry, consuming 12 percent 
of the countryôs totally energy supply. In addition more energy is now used to produce 
synthetic fertilizers than to till, cultivate and harvest all the crops in the Australia. And finally 
the freight cost is the largest component of the cost of supermarket fresh food. 

¶ Gardening keeps everyone fit and healthy 
Everyone can benefit from creating an edible garden - it is an enjoyable form of physical 
activity, maintains mobility and flexibility and encourages use of all motor skills through 
walking, reaching, bending, planting seeds and taking cuttings. It improves endurance and 
strength, reduces stress levels and promotes relaxation. It can also provide stimulation and 
interest in the outdoors and being in the garden can create a sense of wellbeing. 

¶ Promote biodiversity 
Mono-cropping is the practice of planting large plots of land with the same crop year after 
year. The lack of natural diversity of plant life has left the soil lacking in natural minerals and 
nutrients, and single crops are also much more susceptible to pests, making farmers more 
reliant on pesticides. 

¶ Help beautify your community 
Besides being used to grow food, gardens are also a great way to beautify a community, 
and to bring pride in ownership. 

¶ Composting leftovers reduces wasted food 
Australians are throwing out three million tonnes of food every year ï the equivalent of 145 
kilograms for each and every one of us. The two main reasons for food wastage are that 
people ócook or prepare too muchô or ódonôt use food before its use-by dateô. Many 
households find the introduction of composting brings more awareness to the food being 
wasted. And they take steps to reduce wastage such as meal planning improved portion 
control and better storage. 

¶ Methane vs. CO2 
One of the benefits of keeping compostable food out of landfills is that it reduces landfill 
methane - a greenhouse gas that is 72% more powerful than carbon dioxide. A compost pile 
is being taken care of properly; it will produce far less methane than a landfill. Methane is 
produced in landfill because the things in the landfill undergo anaerobic decomposition; 
whereas compost undergoes aerobic decomposition; because it is exposed to oxygen, 
either by turning it or through the use of worms and other living organisms. 
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Spiritual Dimension of Gardening  

"Our bodies are our gardens, to which our wills are gardeners."  -  William Shakespeare 

Gardening is fertile ground for spiritual metaphors because it requires daily immediate 

action, personal practice rather than just theoryé 

If one deepens ones connection to ones true self through meditation, gardening can be 

a meditation, too; bringing awareness to our action and resting down in process. 

Active work in the garden is well known as a means to relax the body from the stress of 

modern life. Gardening provides bodily exercise that tends to increase deep and regular 

breathing, reduce muscular tension, lower the blood pressure, open the pathways of 

energy in the body, provide needed sunshine and outdoor air, and calm the nerves  

But gardening can also allow us the opportunity to experience and understand our 

connection to the universal oneness of nature by extending from a sense of true 

connection to self.  Through this connection with the earth we can understand ourselves 

as part of a greater whole. 

Gardening also becomes a metaphor for non-attachment and understanding change, as 

a gardener becomes intimately acquainted with all the shrubs, rocks, trees, beds, 

walkways, compost piles, potted plants, tools, and other features in her garden; she 

sees these things responding to all types of change,  weather and the passage of time.  

And, she has seen all of this through the comings and goings, emotional and physical, 

of her own life.  This grounded intimacy, this deep knowledge, and this thriving 

awareness of her garden overflows in a harvest of memories and earthly wisdom.  

The organic gardening of edible plants also gives us a tangible metaphor for this 

connection to the earth. We till and nurture the soil and come to understand it as a living 

system, and in time the edible plants provides nurturance for us. Thus, when we 

understand our relation to the system it feeds and nourishes us. Each day we reconnect 

with the living system that sustains us and we come to better understand our 

stewardship for the natural world.   
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Today we wil l  be focusing on the Permaculture zone 1 and the principles of 

organic gardening; some of you wil l  want to apply these same principles to 

other zones in your garden. ¢ƘŜ ǘŜŎƘƴƛǉǳŜǎ ǘƘŀǘ ǿŜΩǊŜ ǎƘƻǿƛƴƎ ȅƻǳ Ŏŀƴ ōŜ 

used in all areas. 

 

²Ƙŀǘ ǿŜΩƭƭ ŎƻǾŜǊ  

-  Basic Principles of Permaculture and organic gardening  

-  Feeding the soil  

-  Managing weeds 

-  Conservation and energy awareness 

-  Natural Pest control   

-  Planting  

-  Pest controls  

-  Harvesting, seed selection and propagation 

  

How to use this manual 

¸ƻǳ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ǘŀƪŜ ŜȄǘŜƴǎƛǾŜ ƴƻtes today, this guide will reproduce all the 
key information presented during the day and provide you with links to internet 
resources or books that can give you more detailed information if you need it.  

Do however keep a note of any questions as they arise and at the end of each 
session there will be question time. 

²ŜΩƭƭ ƘŀǾŜ ŀƭƻƴƎ ƻǇŜƴ ǎŜǎǎƛƻƴ ǿƛǘƘ ǉǳŜǎǘƛƻƴǎ ŀƴŘ ŘƛǎŎǳǎǎƛƻƴ ŀǘ ǘƘŜ ŜƴŘ ŘŀȅΦ 
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Some Definitions & Theory 

What are the Permaculture Zones  

Traditional permaculture design comprises of five zones. The first is Zone 0, the home 

centre or the house. In this zone, permaculture principles should be put in to action as a 

start how man and nature should work together. 

 

Zone 1 should come after the house or nearest to it. All the components in this area are 

those that need constant human attention such as the garden and organic material bins.  

 

Zone 2 is where plants are grown and harvested and  

Zone 3 is where the ponds and shrubs are placed.  

Zone 4 is also where lumber is produced and where woodlands are commonly 

managed.  

 

Zone 5 is the wilderness. It is placed in the last zone since it is self-sustaining and does 

not need a lot of human attention. 

What is organic gardening?  

Organic Gardening is simply an environmentally responsible people friendly, style of 
gardening é practically this mean avoiding the use of artificial chemicals, in addition to 
this organic approach we recommend ways that recycled materials can be used this has 
more to do with a broader environmental awareness but it also has the benefit of being 
significantly cheaper. There are many kinds of gardening soil enhancers. Organic 
gardening relies mostly on compost and manure.  We also use Earthworm castings, 
peat and green manure (plowed under cover crops).  Where most gardeners must buy 
their gardening soil enhancers; organic gardeners can make theirs. When we do buy 
soil or soil enhancers we insist on those that are organic.   

Organic approaches are closely related to biodynamic and permaculture; today we will 
include some of the lessons learnt from both these approaches. 

Some aspects about organic methods: 

¶ To produce food of high nutritional quality 

¶ To work with natural systems rather than dominate and control them 

¶ To encourage and enhance biological cycles within the eco-system involving 

microorganisms soil flora and fauna. 

¶ To maintain and increase the long term fertility of soils 

¶ To use local and renewable resources as much as possible 
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¶ To work as much as possible within a ñclosed systemò ( with respect to organic 

matter and nutrient elements 

¶ To give all animals conditions of life that allow them their innate natural behaviour 

(i.e. animalôs welfare) 

¶ No pollution 

¶ Maintains genetic diversity in the system and its surrounding plant and wildlife 

¶ Promotes awareness 

Biodynamic  

Biodynamic methods are used by farmers and gardeners and are based on the teaching 
of Rudolf Steiner. It treats farms ( or gardens)  as unified and individual organisms, 
emphasizing balancing the holistic development and interrelationship of the soil, plants, 
animals as a self-nourishing system without external inputs insofar as this is possible 
given the loss of nutrients due to the production of food.  Most sustainable biodynamic 
farming has much in common with other organic approaches, such as emphasizing the 
use of manures and composts and excluding of the use of artificial chemicals on soil 
and plants, unique to the biodynamic approach is the use of fermented herbal and 
mineral preparations as compost additives and field sprays and the use of an 
astronomical sowing and planting calendar The approach considers that there are 
astronomical influences on soil and plant development, specifying, for example, what 
phase of the moon is most appropriate for planting, cultivating or harvesting various 
kinds of crops.  

For more info : www.bdgrowing.com/ or download fact sheet on Adamsgarden website 
http://www.adamsgarden.com.au 

Perma-culture  

The permaculture movement was co-founded by Australians David Holmgren and Bill 
Mollison in the 1970s. Derived from the term ñpermanent agricultureò, as well as 
ñpermanent cultureò, permaculture is a system of garden and agricultural design that 
aims to reproduce the self-organising nature of ecological systems. For example, 
instead of using pesticides to deal with a bug infestation, a permaculture gardener might 
introduce another animal, such as a chicken or a lizard that preys on the pest. Although 
it began as an agricultural design system, permaculture has also come to mean a 
philosophy or way of life built around principles of sharing, responsible consumption and 
respect for nature. According to Mollison: óThe only ethical decision is to take 
responsibility for our own existence and that of our children.ô 

For more info : www.permaculturegarden.com.au/ or download fact sheet on 
Adamsgarden website http://www.adamsgarden.com.au 

http://en.wikipedia.org/wiki/Astronomical
http://www.bdgrowing.com/
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Manure 
Not all manure is suitable for gardening.  For instance, dog & feline manure is not 
suitable because cats are carnivores, and their faeces may contain microorganisms that 
we do not want to get into our food chain; that is why untreated sewerage (human 
faeces) ought not to be used.  Most gardening manure comes from herbivores, such as 
cows, horses, rabbits or chickens. These add nitrogen and other micronutrients to the 
soil 

Weôll talk about this in greater detail later & you can download fact sheet on 
Adamsgarden website http://www.adamsgarden.com.au 

Compost 
The other gardening soil amendment that organic farmers use is compost.  Compost 
adds nutrients to the soil, but it acts primarily as bulk.  It improves the water holding 
capacity of the soil, holds sandy soil together and breaks up clay soil. 

Compost is the easiest soil amendment to make.  To make compost the ñlongò way, you 
simply collect vegetable matter and let it break down into compost.  Grass clippings, 
vegetable scraps, leavesðanything vegetable can go into the compost heap.  

Soil pH 

pH is a measure of the acidity and alkalinity of the soil using a scale from 1 to 14; where 
7 is neutral, less than 7 is acid and greater than 7 is alkaline. Fresh, clean water is 
neutral with a pH of 7, lemon juice is very acid with a pH of 2.6 and baking soda is very 
alkaline with a pH of 8.5. It is important to remember that pH is a logarithmic scale, so 
the difference between a pH of 7 and a pH of 6 is ten times the acidity, between 7 and 5 
is a 100 times the acidity and between 7 and 4 is a 1000 times the acidity so it is 
obvious that this will have a major impact on the ability of plants to grow. pH is used as 
an indicator of the availability of other nutrients in the soil but only hydrogen ions are 
actually measured. 
Acid soils with a pH of less than 6 commonly have deficiencies in: 
¶ Calcium  
¶ Magnesium  
¶ Phosphorus  
¶ Potassium  
¶ Molybdenum  

Acid soils with a pH of less than 4 commonly have toxic amounts of: 
¶ Aluminium  
¶ Manganese  

Alkaline soils with a pH of more than 7 the following nutrients may be unavailable: 
¶ Iron  
¶ Manganese  
¶ Zinc  
¶ Copper  
¶ Boron  

You can purchase a simple soil testing kit from Green Harvest (See Catalogue) online 
at http://www.greenharvest.com.au/tools/soil_testing_and_monitoring_prod.html 
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N.P.K CYCLE 

While there are complex processes associated with the uptake of these elements in plant biology 
it boils down to a simple lesson if there not there we have to put them there but if we put too much 
there weôre stuffedéIt is also useful to remember that Australian natives generally have evolved 
to survive in Potassium depleted soils. 

WHY PLANTS LIKE NITROGEN (N): 

Nitrogen (N) helps plants use carbohydrates to gain energy, like certain foods we eat 
help us to gain energy. Nitrogen controls how plants take their form and how they 
function inside, and nitrogen helps plants make protein that help them grow strong and 
healthy.  

THE NITROGEN CYCLE AND HOW NITROGEN MOVES THROUGH THE SOIL: 

The nitrogen cycle involves processes that change nitrogen into different forms. Organic 
nitrogen in materials, like dead leaves and plants, are changed into inorganic nitrogen 
by microorganisms (critters) in the soil. Plants take up these available forms of inorganic 
nitrogen (NO3- and NH4+) so they can grow. When plants die the dead plant matter 
falls to the ground and certain microbes, yet again, do their job of decomposing dead 
plant matter (which contains organic N) and changing it into inorganic N that living 
plants can use! This cycle is continuous.  

HOW PLANTS TAKE UP NITROGEN 

Plants take up nitrogen in forms of nitrate (NO3-) and ammonium (NH4+). Most plants 
thrive on equal amounts of these ions but nitrates are more quickly available to plants 
because they move through the soil solution, whereas ammonium ions become fixed or 
held on to clay particles, called colloids. 

WHEN PLANTS DON'T GET ENOUGH NITROGEN:  

Plants deficient in nitrogen have thin, spindly stems and their growth is stunted. Their 
older leaves turn yellowish-green from nitrogen starvation (chlorosis), while newer 
leaves are supplied with the available, but limited nitrogen. 

WHAT HAPPENS WHEN PLANTS GET TOO MUCH NITROGEN?  

Plants that get too much nitrogen have a lot of foliage (leaf) growth but are not strong. 
Plants that are not strong can get diseases more easily, can be bothered more by bugs, 
and can eventually fall over and die. An excess amount of nitrogen in plants can affect 
the amount of sugar and vitamins in fruits and vegetables, making them taste different. 
More importantly excess nitrogen can build up in plant tissues causing toxicity 
(poisoning) in livestock and in small children who eat nitrogen rich, leafy vegetables. 
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WHY PLANTS LIKE PHOSPHORUS (P): 

Phosphorus (P) plays an important part in how plants and animals form and in how they function 
and grow. Phosphorus is known to help plants during photosynthesis, P helps plants respire 
(breathe), P provides energy transfer and storage, and P also helps plants efficiently use water. 
Seedlings and roots grow more quickly and vegetable and fruit production is increased when 
plants get enough phosphorus. Soil phosphorus comes mainly from the weathering of rocks that 
contain the inorganic mineral Apatite 

Because minerals containing P are mostly insoluble and because P is fixed, or held, on to soil 
particles that erode away during rain storms, plants cannot get enough P. Over the past 100 
years, farmers and gardeners have heavily added phosphorus fertilizers to get more of this 
nutrient. Pollution occurs because too much P fertilizer is added to soil, then during rain storms 
it into rivers and the sea... Aquatic life and wildlife living in and around these waterways also are 
affected. 

HOW PHOSPHORUS MOVES THROUGH THE SOIL AND HOW PLANTS TAKE UP 
PHOSPHORUS: 

Inorganic and organic forms of P are found in soils, with most organic P being located at the soil 
surface. The same processes for nitrogen also occur for P: organic forms of phosphorus are 
changed into inorganic forms of P by microbial activity in the soil (mineralization) or when 
inorganic forms of P are changed into organic forms of P that plants cannot use 
(immobilization).  

Soil pH affects phosphorus availability to plants. In alkaline soils, in arid climates, calcium 
phosphate (CaPO4) is dominant. If soil pH gets too high a chemical reaction takes place that 
fixes the phosphorus and makes it insoluble and unusable by plants. In acid soils aluminum 
phosphate (AlPO4), iron phosphate (FePO4) and sometimes manganese phosphate (MnPO4) 
are dominant. If soil pH gets too low a chemical reaction takes place that fixes phosphorus to Al, 
Fe, or Mn and phosphorus becomes insoluble and unusable by plants.  

Other factors phosphorus take up include lack of oxygen, low soil moisture, low organic matter, 
extreme temperatures within soil, soil type, and plant type. Plants living in highly weathered soils 
use organic forms of phosphorus; plants living in soils that contain organic matter and are less 
weathered use inorganic forms of phosphorus. 

When soil contains enough organic matter (dead leaves and plants) at Earth's surface P cannot 
become fixed as easily to clay surfaces. Adding organic matter to soil gives plants more time to 
take up P before P become fixed. 

WHAT HAPPENS WHEN PLANTS DON'T GET ENOUGH PHOSPHORUS? 

Plants that don't get enough P have spindly, thin-stems that are weak. Their growth is stunted or 
shortened, and their older leaves turn a dark bluish-green. The ability of phosphorus deficient 
plants to produce seeds, flowers, and fruits is diminished. Farmers and gardeners add P 
fertilizer to soil to so their plants wonôt become unhealthy. 

WHAT HAPPENS WHEN PLANTS GET TOO MUCH PHOSPHORUS? 

Phosphorus is hard for plants to obtain, let alone get too much of because: 

1.) inorganic P is scarce in the environment 

2.) P can quickly become fixed on to soil  

3.) P gets eroded in rain water runoff to streams, rivers, and lakes. 

http://soil.gsfc.nasa.gov/soilfert/apatite.jpg
http://soil.gsfc.nasa.gov/NFTG/nitrocyc.htm#Mineralization
http://soil.gsfc.nasa.gov/NFTG/nitrocyc.htm#Immobilization
http://soil.gsfc.nasa.gov/soil_pH/plant_pH.htm
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WHY PLANTS LIKE POTASSIUM (K): 

Potassium (K) is very important in the plant photosynthesis process and in helping plants 
metabolize their food to get energy, like humans and animals do when they eat. Potassium 
controls water and chemicals inside plants that help plants function well. Potassium also 
controls the absorption of water into plant pores, like the pores on your skin. 

HOW POTASSIUM MOVES THROUGH SOIL AND HOW PLANTS TAKE UP POTASSIUM: 

K is found in high levels in most soils, except in those soils containing sand, but the availability 
of K to plants is low because a large percentage of K is held in mostly unavailable forms to 
plants. K can be held inside a clay particle as part of the clay's structure, or it can be held 
outside on the edges or surface of a clay structure because it has a positive charge.  

Of all soil K, 90-98% is held in primary mineral structures that are very resistant to most 
weathering processes, and therefore not easily available to plants. This form of K is known as 
inorganic structural K. Roots of some plants do have the ability to take up K from solution 
around these primary minerals, making these minerals dissolve more easily.  

Secondary minerals, such as vermiculite and smectite clays, adsorb or fix K on to their edges 
and in between their crystal layers, making K only slowly available to plants. This form of K is 
called nonexchangeable K. 

More readily available K for plants is found on the surface of clay particles (colloids) where they 
can exchange places with other similar sized and positive charged ions in the soil solution. 
These forms of K are called exchangeable K and solution K. K in soil solution is the easiest form 
of K for plants to take up. The soil solution is, however, subject to loss by leaching. 

As plants take up solution K, exchangeable K takes the place of solution K, while another K ion 
(from nonexchangeable and structural K sources) moves into the position the exchangeable K 
was once using. In other words, these different forms of K move around (like people do in the 
game "musical chairs" ) to replace K used up by plants or to replace K that is lost in the 
environment. 

Plants are known to take up five to ten times more K, as compared to N and P, however; plants 
cannot take up potassium (and other nutrients) when soil moisture and temperatures are low, 
when root growth is small, and when enough oxygen is not available. Like phosphorus, 
potassium is only available to plants in small amounts and is hard for plants to get. Like certain 
forms of nitrogen and phosphorus, potassium also becomes fixed onto clay particles in soil, 
making it even harder for plants to obtain... 

WHAT HAPPENS WHEN PLANTS DON'T GET ENOUGH POTASSIUM? 

Plants lacking in K do not have enough energy to properly grow, their roots are not well formed, 
and they have weak stems and stalks. The edges of older plant leaves appear "burned", as K 
deficient plants cannot regulate and use water efficiently. K deficient plants are more easily 
affected by pests, bugs, and diseases. Also, they cannot survive through winters or droughts 
(periods of time when water is not available to plants).  

http://soil.gsfc.nasa.gov/soilform/weather.htm
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Secondary Nutrients  

Common sources of supplemental Calcium are lime and gypsum. 

Calcium Carbonate (Lime) 20-40% Ca 

Calcium Sulphate (Gypsum) 23% Ca, (18.6% Sulphur) 

Superphosphate 22% Ca, (20% P2O5, 12% Sulphur) 

The most common sources of magnesium are magnesium sulphate and dolomitic lime. 

Magnesium Oxide 52% Mg 

Magnesium Sulphate 16% Mg 

Potassium - Magnesium Sulphate 11% Mg, (22% K2O, 22% Sulphur) 

Dolomitic Limestone (varies)  ~12% Mg 

 Sulfur is most available when supplied in the highly water soluble sulphate form.  Ag. 

sulphur (elemental sulfur) can be used, but requires biological oxidation over time to 

convert the elemental form to available sulphate. 

Calcium Sulfate (Gypsum)                                           17% S    (22% Ca) 

Potassium Sulfate                                                            17% S  

Sulfate of Potash, Magnesia                                          22% S 

Ammonium Sulfate                                                         24% S 

Normal Superphosphate                                               12% S 

Ammonium Thiosulfate                                                 26% S 

Boron (B).  A sodium borate (solubor) containing about 20% B is the source of B most 

commonly used in liquids.   

Boric acid and other soluble forms containing between 14 to 20% B are also suitable for 

liquid mixes. 

Borax                                                                        11.3% B 
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Micronutrients 
The micronutrient elements can be discussed as a group since their sources are somewhat 

similar.  Gardeners separate the compounds into two general categories; inorganic and 

organic.  Inorganic include sulfates, oxides, carbonates and chlorides.   

 

The term organic applies primarily to chelated products and some sequestered materials.  

Most chelates, and particularly liquid products, can be mixed with liquid without difficulty. 

Zinc 

Zinc Sulfate     25-36% Zn 

Zinc Oxide       50-80% Zn 

Zinc Chloride   48% Zn 

Zinc Chelate      9-14.5% Zn 

Iron  

Ferrous Sulfate                                                                               20.1% Fe 

Ferric Sulfate                                                                                  19.9% Fe 

Ferrous Ammonium Sulfate                                              14.2% Fe 

Ferric Chloride                                                                               34.4% Fe 

Iron Chelate                                                                          10% Fe 

Copper 

Copper Sulfate                                                                                    25% Cu 

Manganese 

Manganese Sulfate                                                                            23-28% Mn  

Molybdenum (Mo).   Ammonium molybdate is satisfactory for liquids.  Sodium molybdate 

can also be used although it is less soluble than ammonium molybdate.  Since Mo is applied 

in ounces per acre, liquids are ideal for getting even distribution. 

Sodium Molybdate                                                              39.7% Mo 

Ammonium Molybdate                                                      54.3% Mo 

Australian soils are often referred to as deficient in many trace elements particularly 

selenium and here our theory leads us back to a practical  example of why commercial 

agriculture has failed us and why organic gardening is so important  
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History  

The history of modern ñorganic gardeningò is actually not that long. Most people trace its 
origins to the beginning of the 20th century. It particularly became an important idea in 
the 1950s and '60s, when the age of chemistry came along with some disastrous 
consequences 

In the very early days, all farming was organic. There were no chemicals made by man 
that could be used on farmland. Farmers had to work with the plants and the ecosystem 
to keep pests and diseases under control, and they worked hard at this since failure 
meant starvation.  

Nitrogen fertilizer was first produced in the mid-1800s, but it was not until late in the 
century that the substance became affordable enough to be in wide use. Mechanization 
and the development of hybrid seeds led to big changes in farming, making it less labor 
intensive, more productive and a somewhat easier way to make a living.  

After the Second World War the development of domestic refrigeration led to decline of 
local food production in the home garden and suburban market gardens.  

The development of chemical fertilisers and artificial preservatives led to the de-
naturalising of food. Nitrate fertilizers were able to produce faster growing and higher 
yielding crops. Antibiotics did the same thing for animal products.  

Pesticides negated the need for crop rotations to keep pests at bay meaning that the 
traditional feeding of soil through the use of manure, crop rotations and nitrogen fixing 
plants such as peas and beans were no longer used. This not only meant that the crops 
we were eating were chemically produced, but also that the soil and land were no 
longer filled with the usual nutrients 

Since the second world war the industrialisation of farming accelerated on a massive 
scale, to the point that by the end of the 20th century we no longer know exactly what it 
is we are eating, and many  of our foods are grown in countries not under any restriction 
regarding pesticide use or health regulation. Growing our own food gives us back peace 
of mind when we know whatôs gone into our own garden and we know exactly what 
weôre eating.   

For more info : http://www.tec.org.au/safersolutions/or download fact sheet on 
Adamsgarden website http://www.adamsgarden.com.au 
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Topic 3: Soil as a system 
 

There is nothing in the whole of nature which is more important than or deserves as 

much attention as the soil. Truly it is the soil which makes the world a friendly 

environment for mankind. It is the soil which nourishes and provides for the whole of 

nature; the whole creation depends on the soil which is ultimate foundation of our 

existence 

 - Friedrich Albert Fallou 1862 

Aims: Explain the secret to organic gardening 

  Soil, Soil, Soil,   

The soil is a living entity an ecosystem in balance. Its key components are: 

- Sunshine (Light) 

- Living organism 

- Decaying Organic matter  

- Minerals & Trace elements 

- Water & Air 

 

The secret to success in organic gardening is addressing each of these areas over the 

long term to build the soil available resources of each of these constituents.  
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Living organisms 

Traditionally soil organisms are divided into 3 classes according to size;  Micro,  Meso & Macro  

organisms. 

Microorganisms  

Several types of micro-organisms, such as 
microalgae, bacteria, microfungi, protozoa, 
actinomycetes, etc. occur in the soil; microbes 
occurring in soil are called soil-microflora. The 
physical and chemical properties of the soil and soil 
fertility determine the nature of the soil environment in 
which these microbes occur. Besides, composition of 
soil, climatic factors such as available moisture, 
degree of aeration, temperature and pH, and 
agricultural practices equally effect the distribution of 
micro-organisms in the soil. 

Bacteria. Bacteria are the most frequent group of 
micro-organisms present in the soil, and they constitute approximately half of the total microbial 
biomass. One gram fertile soil may contain as many as 109 bacteria. Bacteria occur in all types 
of soil, but their number decreases with the depth of the soil. 

Actinomycetes. A large number of actinomycetes are particularly abundant in the soil rich in 
decomposed organic materials. They are responsible for the characteristic musty or earthy 
smell of a freshly ploughed field. They are capable of degrading many complex chemical 
substances and thus play an important role. 

Microfungi. Several micro fungi are present in the soil and they play significant role for the 
improvement of soil nutrients in neutral and alkaline soils. Hundreds of species of moulds 
inhabit the soil. The quality and quantity of organic materials present in the soil have a direct 
effect on the fungal population of the soil. The development of microfungi is especially favoured 
by soils having an acidic reaction and where the aerobic condition is near the surface. 

Microalgae. Many microalgal forms occur on the surface of moist soils, where sufficient light is 
available. Microalgae is helpful for soil conservation and in improving soil structure.  

Protozoa. Protozoans occur in great number in the upper layer of the soil and their numbers 
have a direct effect on bacterial population, since they ingest bacteria. The use of organic 
manures in the field is responsible for the increase in protozoan population. Several types of 
protozoa are found in the soil, but flagellates and amoebae usually out- 
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Numbers of micro-organisms 

Organism  Estimated number/gram  of 
soil  

Bacteria (not including 

Actinom ycetes)  

3 000 000 -  500 000 000  

Actinomycetes  1 000 000 -  20 000 000  

Fungi  5 000 -  900 000  

Algae  1 000 -  500 000  

Protozoa  1 000 -  500 000  

Meso Organisism 

Nematodes   Small arthropods  Mites  Rotifers  Springtails 

These are found in almost all soils in surprisingly large numbers. Some are plant 

parasites that infest roots; some are predators that feed on other micro organisms, 

bacteria, fungi, and protozoa. Like protozoa, nematodes have lower N requirements 

than many bacteria. Soil compaction generally reduces the populations of nematodes, 

which need adequate space between soil aggregates to move around.  Thus these 

creatures are critical in moving air through the soil 

         

 

 

 

 

 

 


