Natural Resource Management Program - Moore River Catchment Council

Yarra Yarra Catchment Management Group

Digging Deeper Workshop - Tuesday 22" September to Friday 25" September

Time Description Facilitator / Notes
Organizer
08:45—09:00 | Registration & settling in Rachel/Fiona | Attendee list Rachel
09:00 - 09:15 | Welcome / House keeping including Emergency Evac / Introductions Rachel/Fiona | Rachel / Fiona
09:15-09:30 | Day overview / meet and greet / outcomes and expectations Fiona Fiona

09:30— 10:30 | Session 1 — Soil / Compost Fiona See day schedule
10:30 — 10:45 | Morning tea (yum yum) Rachel/Fiona
10:45—11:45 | Food Production / Community Design Fiona
11:45-12:30 | Water saving / Reuse Fiona
12:30—13:00 | Lunch (double yum yum) Rachel/Fiona
13:00—14:00 | Healthy plants and organic gardening (Integrated Pest Management) Fiona
14:00 - 14:45 | Demonstration on site at community garden / school garden (if applicable) Fiona / Other
otherwise open Q&A
14:45-15:00 | Close / Q&A / Thank you / Clean up




GAIA

permaculture

Education * Design * Consulting

Session 1
Soil & Weeds
09:30 - 10:30



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



tis 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

= Contajns all the nutrients for plants to survive

iversity of soil — ability to release nutrients
to plants

olds water!
nchors plants to the ground




Characteristic Soils of South-Western Australia
(Based on proportional allocation of soil groups to soiHandscape systems, April 2002)

SOILS WITH SHALLOW  DEEP SANDY AND LOAMVEARTH.SOIS

WATERTABLES SANDY EARTH SOILS Nen-calcareous
ﬁn-sallne watertables [] ||

DEEP SANDY SOILS
Saline watertables Calcareous

Calcareous

Shallow

Mon-calcareous (siliceous)
TEXTURE CONTRAST SOILS
Subsoils usually sodic
CLAYEY SOILS Sandy duplexes

OO

ROCKY ORSTONY solLs  Sandy and loamy duplexes

Loamy duplexes

GRAVELLY 50ILS
Gravels, usually
in a loamy matrix

Gravels, usually
in a sandy matrix

¥, &t Gravels in a sandy
INDIAN 5 . S o or loamy matrix

Characteristic Soils of South Western Australia
Deep sandy and sandy earth soils plus clayey soils plus loamy earth soils



What is a soil profile?

A soil profile consists of several soil
horizons.

O horizon

— humus on the ground surface.
A horizon

— Top soil.

— Richin organic matter. Typically
dark color.

— Also called zone of leaching.
B horizon
— Subsoil.
— Also called zone of accumulation.

— May contain soluble minerals such
as calcite in arid climates (caliche).

C horizon
— Weathered bedrock (rotten rock).
— Bedrock lies below the soil profile.

Gaia PermacUlfurg Pty Ltd 2020

Soil has horizons (layers) and we’re interested in the top 10 — 30 cm or Soil Horizon
IIAII



What weeds
can fell 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 rootfs 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)



Scrambling soft leaf annual

Flowers and sets seeds
quickly

Has seed bank in soil

Fern like leaves, white flower
with black fips

Indicator of high Potassium
(K)

Degraded sites, waste lands
and verges




Wild radish (Raphanus raphanistrum)

Wind range of soil types, slightly acidic preferred
Indicator of high Nitrogen (N)
Fertile soils

Deep tap root (digger)




Flatweed (Hypochoeris radicatq)

Present in soils with low ferfility
Compacted soils

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

= Faf them! A lot of weeds
are edible and PACKED full
of minerals and nutrients

Snap them off at the base,

11



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

» Puyll 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

®» | ack of organic matter -
high sand or clay content

rainfall
.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
saoil

» 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

break down these waxy coatings
(bacteria to be precise) and so by
ontinually clearing land (raking, new
developments efc..) we are
eliminating the source of the waxy
coatings, but also eliminating the
source for soil organic materials that
attracts the bacteria tfo breakdown
the waxy coatfings.

We have interrupted natures natural
recycling process!
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atis “IN" soll
and where did it
come from?

What is Soil Made up of?

Weathering, the physical or Air 25% ‘
chemical breaking of rocks Mineral

and minerals intfo smaller Particles 45%
pigces Water 25% 7
i deposition, pickup,

rial from one place to Organic Matter 5%

Décomposition, breakdown of Orgimns Humus

aste, organisms and organic Hodts 00

aterial into simple molecules




lo air spaces, little water

= No digging over. If the
soil is loose and friable,

not compacted then let

and micro

s do the work
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pH & its affect on your sall

» Below pH 6.0 nitrogen,
phosphorus, potassium,
sulphur, calcium,

magnesium, molybdenum

ss available

= Ajove pH 7.5 (alkaline) iron,
anganese, boron, copper
zinc are less available

Gaia PermacUlfurg Pty Ltd 2018

Nutrient Availability Varies by pH Level

e RO
= SHOSPHOR
{POTASSIU
RO
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pH4.0 45 50 55 60 65 70 75 80 85 9.0 9.5 10.0

Most Plants Ideal pH

Do pH test
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Soil types —
health check!

®» Bolus = ribbons & feel

» Jartest =
Sand/clay/silt/organic
matter

» pH test

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 soll
microbes

These assist with more
efficient nutrient recycling

Increases root elongation
and abundance

Increased access fo nutrients
and water

Plants and animals

grow and die Residues enter the soil

ecosystem... .

uptake by plants and soll flora microbes and fauna

2 2 Z v -.-and are broken down
Mineral nutrients available for I and transformed by soll
1
!

7
Accumulation of mineral nutrients }‘I

Residues converted to soil crganic
matter, releasing CQ and mineral
nutrients including nitrogen

Orﬁanic matter also breakinﬂ dowh
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‘There's a lot
going on
‘Down Under’

= what would things
down
undegr, in YOUR
kyarde

Gaia PermacUlfurg Pty Ltd 2018

In one square meter of soail....

‘:;‘\;

Organisms decrease ' t[ 7‘}, Vertebrates (1)

in size and increase
in number

| : =,' - ‘Snnlls and slugs (100)
_Potworms and earthworms (3000)

v’ _Insects, myriapods, spiders, diplurans (5000)
A. N s —— 4.' 1 Rotifers and tardigrades (10,000)

~ - | springtails (50.000)
= 7,‘ N\

.

| Mites (100,000)
h 100,000X vertebrate layer

‘ Nematodes (5,000,000)

Protozoa (10,000,000,000)

" | Bacteria and
.| actinomycetes
£~ (10,000,000,000,000)
1 million times mite layer
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How do we get “life” back into our soil?
’ THE SOIL FOOD WEB

A7 ARTHROPODS —Ngyg ARTHROPODS
NEMATODES ~ b1 Seddes
Rookfeedors NEMATODES BIRDS
Fungol &

Bocteria-feeaers

NEMATODES
Predators

E

ORGANIC MATTER
Woste, residue ond
metaboltes from pionts,

animals and miciobes ’ \ 3
S \} PROTOZOA
— Amocboe Flogoiates
BACTERIA ond Cilates

<
FIRST TROPHIC LEVEL: | SECOND TROPHIC LEVEL: THIRD TROPHIC LEVEL: | FORTH TROPHIC LEVEL: FIFTH & HIGHER
Protosynthesizers Decomposers Mutuoists Shredders Hgher lovel predators TROPHIC LEVELS:
Pathogens, Porasites, Predators Higher level predotors
Root-feeders Grazers PR,

Gaia PermacUlfurg Pty Ltd 2018
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Microbiome - a
community of
microbes living in the
same habitat

Root secretions also benefit
plants directly by mobilizing

plant nutrients
Nutrients

» \When soil microbiome is i
alive with a variety of o
microbes, plants are better
able to hold water, nutrients

and minerals

Plant  carbon
are secreted as
food for the soil
microbes

photosynthates Ma—

&

Plant root secretions
actively manage the root
microbial environment by
stimulating and suppressing
soil microbes

2 r A
Rhizosphere- complex & diverse
interacting ecosystem

t
i °

& Wate
Ly
B

™/
N
\’
N
-

Root exudes inhibits or kills
LNl soil pathogens through the
Waliss” production of phytotoxins

Promotes plant growth
Protects plant from deleterious pathogens

Adopted from Berendsen et al. (2012) Trends in Plant Science, 17: 478-486

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
aterials.
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 fo the plant

HOW MICROBES INCREASE SOIL NUTRIENT
AVAILABILITY & BUILD SOIL ORGANIC MATTER

@
@
@
0

stepn sep srees. stepa
-. Sail Notents elessed Wi
tumedinte hesoll,  rolespesmmestored | bymicmbera.  morsorgarie motkr
ichean e [ty e ey
e f irats i he 1o
e mere
e
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“Beneficial bactena and“fungi btﬁ]d castl'e walls
around the ¥oots of your plants, against diseases,
t s X
and pests, and~o er problim gmnsms

Most of the times' e'Bad gﬁys,won’t know
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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 soll
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

© Gaia Permaculture Pty Ltd 2018

25



'Composting lifecyle

» Variety is the key to (solil) life

» Microbes and macrobes do
the work they’'re meant to
ters, earwigs, worms,
neryiatodes, spring tails and
even cockroches

Gaia PermacUlfurg Pty Ltd 2018
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ompost Ingredients

en — think green & fresh
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,

27



Coarse & Fine
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COMPOSITION OF SOME ORGANIC MATERIALS

“ % carbon by weight % nitrogen by weight

Carbon:Nitrogen ratio

7:1
12:1
15:1
19:1
20:1
25:1
100:1
170:1
450:1

Compost 30 parts carbon: Tpart nitrogen
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Aerobic

HOT compost

e.g. 3-Bay System

Anaerobic
COOL compost

e.g. black council bin

Fueled by Fueled by
OXYGEN & moisture BACTERIA & moisture
Turned weekly Not turned
Large Small
(at least 1 cubic metre) (less than 1 cubic metre)
Quick Slow
Ready in 6 weeks Ready after 6 months
Kills pathogens & weeds Can spread
pathogens & weeds
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Compost tea

Gaia PermacUlfurg 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)

ris essential
» Create humus in the top sall

orms, slaters, earwigs, spring tails are all
art of the decomposition cycle. Well
omposted soil will harbour the smaller guys
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Tea Break -
15 minutes
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