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Session 1

Soil & Weeds
09:30 – 10:30
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Western Australian 

soils

Photo source: Department of Agriculture, Western 
Australia

Ancient soils evolved over time in a very unique environment 
We are trying to grow high nutrient dense food in an environment that does not 
support this
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What is so important about soil?

 Soil is living.  1 teaspoon of soil has over 6 
billion microbes!  There’s a whole other 
galaxy happening under your feet

Contains all the nutrients for plants to survive 
(top soil)

 Biodiversity of soil – ability to release nutrients 
to plants

 Holds water!

 Anchors plants to the ground
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Characteristic Soils of South Western Australia
Deep sandy and sandy earth soils plus clayey soils plus loamy earth soils
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Soil has horizons (layers) and we’re interested in the top 10 – 30 cm or Soil Horizon 
“A” 
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What weeds 

can tell us

 Weeds keep soil alive

 No plants, no 

photosynthesis = no sugars, 

no microbes

 Weeds can indicate high or 

low levels of nutrients

 Weeds can tell us if the soil 

is sandy, clay, wet or dry

 Weeds roots can be 

diggers, miners, breakers

 Weeds can be mulchers

Weeds are natures way of making sure the soil microbes stay alive.  
Microbes: bacteria & protozoa (baggers), Fungi and nematodes (spreaders)
No plants, no photosynethsis, no sugars, no microbes 
Weeds can tell us a lot about soil.
Capeweed (low calcium)
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Whiteflower Fumitory (Fumaria capreolata)

 Scrambling soft leaf annual

 Flowers and sets seeds 

quickly

 Has seed bank in soil

 Fern like leaves, white flower 

with black tips

 Indicator of high Potassium 

(K)

 Degraded sites, waste lands 

and verges
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Wild radish (Raphanus raphanistrum)

 Wind range of soil types, slightly acidic preferred

 Indicator of high Nitrogen (N)

 Fertile soils

 Deep tap root (digger)
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Flatweed (Hypochoeris radicata)

 Present in soils with low fertility

 Compacted soils

 Often soils deficient in Phosphorous (P) and Potassium (K)
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Dealing with weeds & pests 
(remember when 
dandelion’s were weeds?)

 Eat them!  A lot of weeds 

are edible and PACKED full 
of minerals and nutrients

 Snap them off at the base, 

leave the root in to 

decompose and then 

make “weed salad” from 

the green leafy bits and 

throw it back on the 
garden!
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Weeds

 Pick off the flower heads, rip them up 
and put them back into the garden. This 
stresses the plant out and can act as a 
decoy for the pests.    These pests are 
then NOT on your plant, but will 
eventually attract the beneficial insects 
that you want in the garden

 Pull the weeds and make “weed salad” 
for the garden – just rip them up and 
throw them back onto the garden bed

 Pull the weeds & put into your compost 
bin, chicken coop, guinea pig or rabbit 
hutch

Weed tea – aerobic or anaerobic
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Common issues

 Hydrophobia or water 
repellency

 Lack of organic matter  -
high sand or clay content

 Low rainfall 
(www.bom.wa.gov.au)

Lack of soil biology = more waxy coatings around soil particles
Degradation of top soil and removal of protective vegetation and no more nutrient 
cycling (getting rid of weeds, not mulching, lack of diversity)
Growing species that in less than ideal conditions / conditions not suited to them
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Hydrophobia – fun facts!

• Waxy organic compounds coat the 
soil particles resulting in water repellent 
soil

• Sandy soils with up to 5% clay are most 
susceptible to hydrophobia

• Our native vegetation creates these 
waxy organic compounds.  Clear the 
land and the natural vegetation, but 
the organic compounds remain

But why?

• Because over the years we have 
destroyed the microbes that help 
break down these waxy coatings 
(bacteria to be precise) and so by 
continually clearing land (raking, new 
developments etc..) we are 
eliminating the source of the waxy 
coatings, but also eliminating the 
source for soil organic materials that 
attracts the bacteria to breakdown 
the waxy coatings.  

• We have interrupted natures natural 
recycling process!
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What is “IN” soil 
and where did it 
come from?

Weathering, the physical or 
chemical breaking of rocks 
and minerals into smaller 
pieces
Erosion & deposition, pickup, 
transport and drop off of 
material from one place to 
another
Decomposition, breakdown of 
waste, organisms and organic 
material into simple molecules
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No air spaces, little water

 No digging over.  If the 

soil is loose and friable, 

not compacted then let 

the macro and micro 

organisms do the work

 Broadforking
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pH & its affect on your soil 

 Below pH 6.0 nitrogen, 
phosphorus, potassium, 
sulphur, calcium, 
magnesium, molybdenum 
are less available

 Above pH 7.5 (alkaline) iron, 
manganese, boron, copper 

& zinc are less available
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Do pH test
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Soil types –

health check!

 Bolus = ribbons & feel

 Jar test = 

Sand/clay/silt/organic 

matter

 pH test
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Handouts – bolus/mason jar / pH test

Split into two / three groups if necessary (Moore River)
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What do we 

need to do?

Increase Soil Organic Matter (SOM)

 Improves soil biological 
properties

Results in

 Greater abundance, 
diversity and activity of soil 
microbes

 These assist with more 
efficient nutrient recycling

 Increases root elongation 
and abundance

 Increased access to nutrients 
and water
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There’s a lot 
going on 
‘Down Under’

what would things 
look like down 
under, in YOUR 
backyard?
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How do we get “life” back into our soil?

© Gaia Permaculture Pty Ltd 2018

21



Microbiome – a 
community of 
microbes living in the 
same habitat

When soil microbiome is 
alive with a variety of 
microbes, plants are better 
able to hold water, nutrients 
and minerals

Like our digestive microbiome works to deliver nutrients to our bodies, the soil 
microbiome works to deliver nutrients to the plants
Feed the soil microbiome – feed the plant
Increase soil microbiome, increase soil fertility, increase health of plant
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What are 
microbes? 
They 
decompose 
and recycle 
nutrients 
bound in 
organic 
materials. 
They help 
access 
minerals in 
rocks large 
and small.

 Bacteria – is the crucial workforce of soils.  They are the final stage of 
breaking down nutrients and releasing them to the root zone for the 
plant.  Bacteria may well be the most valuable of life forms in the soil

 Actinomycetes – were once classified as fungi and act similarly in the soil.  
However, some actinomycetes are predators and will harm the plant 
while others living in the soil can act as antibiotics for the plant.

 Fungi – like bacteria, fungi also lives in the rootzone and helps make 
nutrients available to plants.  For example, mycorrhizae is a fungi that 
facilitate water and nutrient update by the roots and places to provide 
sugars, amino acids and other nutrients

 Protozoa – are larger microbes that love to consume and be surrounded 
by bacteria.  In fact, nutrients that are eaten by bacteria are released 
when protozoa in turn eat the bacteria

 Nematodes – are microscopic worms that live around or inside the plant.  
Some nematodes are predators while others are beneficial, eating 
pathogenic nematodes and secreting nutrients to the plant
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How do we restore 

the food soil web?

 Composting!  Adding composting or decaying 
organic matter = HUMUS!

 Aerating (not turning over) compacted soil

 Adding clay (Bentonite) into sand

 Zeolite to hold nutrients & water for release back to 
the plants

 Green manure crops – chop & drop

 Rock dust – microbes love it and convert into a form 
plants can absorbs

 Water.  Remember, water makes up 25% of soil.  The 
more humus the more water holding.

 Keep the soil covered mulch or green mulch eg: 
sweet potato, oregano, majoram, thyme, herbs … fill 
those spaces with beneficial plants
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Composting lifecyle

 Variety is the key to (soil) life

Microbes and macrobes do 

the work they’re meant to 
eg: slaters, earwigs, worms, 
nematodes, spring tails and 
even cockroches
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Compost Ingredients
Carbon – think brown & dry

(40-50% carbon)

Nitrogen – think green & fresh

(10 – 20% carbon)

Think up examples of:

Carbon:
Sawdust
Cardboard
Newspaper
Straw
Hay
Dried leaves
Mulch
Bark

Nitrogen: 
grass, green clippings, hat cut green, green manure, animal manure, vegetable 
scraps, 
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Coarse & Fine
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Compost 30 parts carbon: 1part nitrogen

COMPOSITION OF SOME ORGANIC MATERIALS

Material % carbon by weight % nitrogen by weight Carbon:Nitrogen ratio

Chicken Manure 30 4.3 7:1

Cow manure 20 1.7 12:1

Food scraps 8 0.6 15:1

Green weeds 6 0.3 19:1

Lawn Clippings 8 0.3 20:1

Seaweed 8 0.3 25:1

Straw 36 0.4 100:1

Paper 36 0.2 170:1

Sawdust 34 0.1 450:1
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Compost tea
© Gaia Permaculture Pty Ltd 2018
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Compost & look after your soil

 Know your soil type

 Add organic matter (start composting)

 Resist spraying chemicals (you’re destroying 

the soil life which your plant needs)

Water is essential

Create humus in the top soil

Worms, slaters, earwigs, spring tails are all 
part of the decomposition cycle.  Well 

composted soil will harbour the smaller guys
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Tea Break -

15 minutes
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