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SUBMISSION TG ENQUIRY.

"Flowing water respects neither the laws of
manking nor the rights 0f individuals’,

Tn view of the effects of Climate Change on land and water
menagement in Australia, the illogical approach of the
rueensland Zovernment to perpetuating the 100-yezr 0ld
boundaries of Local Government Shires - albeit through
amalganation of existing Shires - iz surely the most
irresponsible approach in this maodern age when laser surveys
can define CATCHMENT BOUNDARIES.

The logic of amzlgemating Shires witain a CATCHMENT or SUB-
CATCEMENT is srticulated in the accompanyling Submission made
recently to a call by S5.E.Q. Catchment sfuthority for Yremedies®
for the N.R.M. Management -~ which to dale has concentrated

on fragmented apvroaches te Landcare instead of addressing

the foundations of land and wster management throughout the
whole of Australia,

The sttsched Presentastion by Dr.Christine Jouses of Armidale
to the International Workshop "Defining the Science and the
Practice! entitled MCARBOK & CATCEMENTSY clarifies the
biolory of Soil/Water Balance, the lack of understanding of
which has defired land manasgement todate.

"Knowledge Gives_vou ths Power to Change”

Due to this lack of knowledge and resultant mis-managenent,
since white settlemen®, the organic content of Australian
Soils has become more gnd more depleted , thus reducing
the moisture holding cspacity and penetration of moisture
to the deeper levels of tiae soil profile and thence into
the ascguifers to feed streams year-long.

T urge all Governments to pause and reconsider rezlignment
reform rathsr than amalgsmation of Local Shire boundaries
into groups of Councils within each Catchment Authority

boundary. . )
o F el —
Yours truly, - }/f{Qil'

“opy: ARCTandline?
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18™ May 2007

The Chairman & Delegaies

UBRCN’S FUTURE DIRECTION FOR NRM MANAGEMENT REVIEW
Woodford Community Hall — 24/5/07

cf- “The Hub” Landcare Centre

KILCOY QLD 4515

Dear Delegates

FUTURE DIRECTION FOR NRM MANAGEMENT REVIEW
SUBMISSION

Due to prior commitments, | am unable to atiend the above Meeting; but as an
invitee { would like to nominate Jim Slingsby as my proxy to present this
Submission to Delegates at the Meeting.

1. ASUSTAINABLE REMEDY FOR RANGELANDS
(INCLUDING CATCHMENTS)

STAGE 1 THE FOUNDATIONS (THE BASE ECO-SYSTEM)

{a) Perennial Grasses

As outlined in the CSIRO “ECO-GRAZE” PROJECT (ISBN-0-9579842-0-0)
‘A wet-season speliing regime (P.37) can support higher overall
utilisation rates than continuous grazing without damaging the key
perennial grasses.”

Where wet-season speliing can be implemented using fairly simple
two, three or four paddock grazing systems, followed by 50%
utitisation, it recovers native fussock perennial grasses in peor
condition pastures, even during drought years;

but

“As perennial grasses are lost through over-grazing, the rainfall
effectiveness declines, pasture productivity is reduced and the system
becomes desertified”.
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STAGE 1 THE FOUNDATION

{a) Perennial Grasses cont

This objective of LONG-TERM SUSTAINABILITY of the RANGELANDS (70% of
land usage in Australia) has many benefits — the surplus pasture, manure and
litter wili mulch the soit surface thereby minimising evaporation, erosion and
excessive run-off whilst feeding the soil biota capacity and penetration of surplus
water to the aquifer to feed ground water and year-iong stream flows, and
increase the carbon levels in the soil instead of in the atmosphere (eligibility for
carbon seguestration credits).

Implementation. The Eco-Graze Project established "wet-season speliing
regime was cost effective” and the tested the long-term sustainability of this
grazing system; on P.37 “it was assumed that considerable amounts would need
to be spent on fencing and water in order to implement this sustainable rotational
grazing system”.

Funds from the Federal May Budget could provide LOW INTEREST LOANS to
landholders for provision of materials needed for such infrastructure; and to
establish-a Conservation Corps {similar to that President Franklin Roosevelt used
comprising unemployed to transform the Tennessee Valley pre-War} to provide
the necessary Labour Force.

{b} Native Woodlands

The assumption has been that the original native vegetation was forests; and
paople have said you've got to replant a lot of trees. Early explorers described
travelling through country where the grass reached the horses’ bellies — an open
grassy woodland with widely spaced trees, that you couid gallop a horse through,
or ride through with horse and dray.”

Queensland’s “New Code applying to Native Forest Practice on Freehold
Land” shouid be introduced to all Freehold Lands (Freehold is freedom from
paying rent to the Crown not freedom to damage the National Estate — the Land)
wherein a limited number of non-commercial regrowth trees are regularly thinned
to ensure less demand for water and to favour trees with better commerciaf
potential- thereby protecting the soil resource from degradation by maintaining
good pasture growth (under a wet-season speliing regime) to ensure the land
does not become unproductive from a grazing or timber perspective, maintaining
wildiife habitats, protecting ground water and stream flows, drainage lines,
wetlands and springs and controlling salinity, erosion and evaporation.

The Conservation Corps could be gainfully employed in thinning regrowth and
harvesting the thinnings and milled tree-heads for production of Ethano! and Bio-
Diesel from the wood chips. (This is now proven by Apace Research at Nowra in
conjunction with the Tennessee Valley Authority, and in Europe by Shell)
Production of bio-fuels from woodchip/waste will not disrupt the costs of grains
for animal production etc.
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STAGE 1 THE FOUNDATION cont.

{c) Fire and Biodiversity

Dor Sands, Hon. Research Fellew, CSIRQO, in an article “Fire and Biodiversity”

in the January, 2007 issue of “Land for Wildlife" states
“Observations from early non-indigenous settlers provides — together
with palaeoecolcgical research — convincing evidence that traditional
Aboriginal land managers used landscape fires very differently and
often far less, than current European practices. Not ali Australian
ecosystems are dependent on fire, need fire, or become healthier after
fires. - Some plant and animal species respond positively after fire,
others are detrimentally affected and some are unable {o tolerate any
exposure to fire”.

The Conservation Corps could be gainfully employed in weed contrel and in
preparing fire-breaks to prevent fires occurring more frequently than 15-30 year
intervals; and to thin regrowth in national parnks to the lesser density to prevent
wild canopy fires predicted under Climate Change, and subsequent forest
regeneration that uses more water than the mature forests they replace.

STAGE 2 THE WINDOWS. (THE SECONDARY ECQO-SYSTEM)

Once the initial BASE SYSTEM has been established, the present fragmented
projects can be built on this foundation, invelving the “THE GUIDELINES AND
THRESHOLDS FOR SUSTAINABLE GRAZING LANDS” as outlined in the
CSIRO Grazed Landscapes Management Project “Understanding and Using
Landscape Thresholds in Property Planning — Balancing Conservation &
Production” which could then be initiated by Catchment Authorities rather than
the past decades ‘'tyranny of small decisions” (Simon Smith, NSW Department of
Environment — Weekend Australian P.17 14-15/10/2008).

STAGE 3 ADMINISTRATION AND MONITORING OF BOTH ECO-SYSTEMS
(THE ROLE OF CATCHMENT AUTHORITIES))

Once the Foundations are in place, Stage 2 could also be monitored by the
Catchment Authorities who would recommend Eco-Credits as they accrued on
each property — perhaps credited through Shire Council Rate Rebates, but
funded by NRM. -
« improved soil structure
improved timber resources
Improved biodiversity, and habitat
improved water efficiency
improved carbon sequesiration
Controlied burning regimes
Reduction in water requirements
Reduction in evaporation
Reduction in salinity
Reduction in erosion
Reduction in artificial fertilizers & chemicals
Reduction in weed infestation ... 4/,
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2. SUSTAINABLE REMEDY FOR AGRICULTURAL LANDS

L refer Delegates to “CARBON & CATCHMENTS - inspiring REAL CHANGE in W ;.’i//
naturai resource management” — presented to the International Workshop &,r )
‘Defining the Science and the Practice’ at Bungendore, NSW on 31/10/2006 and /
1/11/2006 by Dr Christine Jones

and

.

| also refer Delegates to Professor Stuart B Hill's presentation "REDESIGN FOR
SOIL, HABITAT & BIODIVERSITY CONSERVATION” — Lessons from
Ecological Agriculture & Social Ecology — to the Nature Conservation Council of
NSW Soils Campaign, 8 April, 2002

Both these papers have been lodged with Bruce Lord and The Hub and | trust
Delegates will source them accordingly.

3. CLIMATE CHANGE — CARBON SEQUESTRATION

in a “Landline” Interview with Professor Tim Flannery on 11/2/2007 he
stated:

“Carbon trading represents one of the great cpportunities for farmers
in Australia. But what we really need in order to maximise the
opportunity is some good Government policy. We also need a proper
account system for carbon. One of the great opportunities in
Australia is sequestering or storing carbon in the soil ... .. There
are a number of ways that this can be done, but essentially it's all to
do with good management of your soil. ...... [ think it will be a major
industry world wide in future and whoever has access to broad acres
will be very advantagead in that ... The broad figures are that we can
store enough carbon in the living bicsphere, to offset all of the carbon
emissions since the beginning of the industrial revolution”.

I commend these scientifically backed remedies to the Meeting.
Yours trufy .Y

< 2
é{/‘/(.,bz‘—ff—k"’ //

(Mrs} V.D. BURNETT

(TRUSTEE ~ ESTATE G.C. BURNETT DECD)
BENEFICIARY —~ World Wildlife Fund Australia)
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Jones, C.E. {2006). 'Definifig the Sclence and the Practice’ International Waorkshop
31 October - 1 November 2006, Bungendore, NSW

Carbon and Catchments

inspiring REAL CHANGE in natural resource management

Dr Christine Jones
Founder, Carbon For Life Inc.

“The real voyage of discovery consists not in seeking new landscapes but in having new eyes”
[Marecel Proust}

introduction

imagine how farming would be if all agricutiural scils were magnificent. Full of energy. Brimming with life that we
could hear, see, smell and ‘feel’? When we nourish scils with purpose, passion and pieasure, soil iife responds in
kind. As above, so below. When you look at your scil, you see vour management reflected. We all want soils to be
‘heaithy’. But where to start?

Itis life that gives soil its structure. It is fife that provides fertility and balanced nutrition. It is life that retains soll
moisture, restoring water balance and reversing the effects of dryland salinity. It is life that retains carbon and
nitrogen from the atmosphere and balances the greenhouse equation.

The fundamental question is therefore “how do we get life back info soil?”
CARBON, CARBON, CARBON

CARBON (C) is the basic builiding biock for alt e on - and in - the earth. We cannot live without it. Neither can our
soils, Vibrant, living soils also require alr and water. But these inclusions cannot be retained in the absence of good
soil structure, which requires soit carbon. Carbon is the driver for every aspect of soil heaith and soil function - the
MASTER EEY 1o every door.

Carbon provides the structural basis for thousands of different compoundds. It is so common, we take it for granted.
We often take hydrogen {H) and oxygen {O) for granted too - but where would we be without H;O - our precious,
‘life sustaining water? The significance of soil water is becoming mare apparent as we lose soil carbon. Low soil
moisture and low levels of soil organic carbon go hand in hand.

An understanding of the role of carbon in soils and of the balance of gases in our almosphere, is essential te our
understanding of life on sarth, Atmospheric carbon is an exiremely vaiuable resource. When sequestered in topscil
as organic carbon, it brings with it a wealth of snvironmental, productivity and guality of life benefits.

Sadly, around 50 - 80% of the organic carbon that was once in the topsoil has been lost to the atmoesphere over
the last 150 years or so, due to our failure fo take care of the earth as a living thing. By inference, degraded soils
have the potential to store up to 5 times more organic carbon in their surface layers than they currently hold,
provided we change the way we manage the land.

Anything that causes bare ground results in the toss of organic carbon, lf bare earth is produced by chemicai or
mechanical means, we add insuit to injury by burning fossil carbon and adding that to the atmospheare as well.

The imporiance of soil CARBON

With appropriate changes to land management, agricuitural soils have the capacity to seguester and store large
volumaes of carbon, thus improving microbial content, biclogical activity, fertility, structure, stability, resistance {o
erosion and ultimately bipdiversity, productivity and profitability. increasing soil carbon can significantly reduce the
impact of dryland salinity, reduce sedimentation rates in rivers and streams, improve water qualtity, improve air
guality and decrease the impact of the Greenhouse Effect, global warming and climate change.
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Sofi carbon is the one single, measurable factor that underpins the soiution to multiple natural resource . \3
management problems. ‘Managing the Carbon Cycle' is about urning carbon loss into carbon gain. And <»*
'managing’ means just that!!! This is about healing earth gently, with carbon - and people. - (

Soil carbon, water balance and RIVER HEALTH

The health of terrestrial and riverine ecosysiems are intrinsically inked. Rivers and streams exist only because of ¢
the catchments that feed them, and cannot be regarded as separale entities to those catchments, Yearlong Green

Farming techniques that improve the quality and perenniglity of groundcover, restoring soil surface condition,

porosity, aggregate stabifity and water balance not only confer production advantages 10 landholders, but also

ensure that water passes through a series of biological filters on its journey to rivers and streams.

When the waier runs on the top of the ground, or on top of the subscil, we witness the all foe familiar flash flocd
syndrome, with rivers carrying too much and then too little water, while freshwater aquifers continue to decline.

Many once 'perennial’ streams are now ephemeral, simply due to losses In soil carbon and soil porosity in the
catchments that feed tham.

Heaithy, porous topsoils assist with the infiltration of water {o fransmissive aquifers and provide perennial base
flow, improving the quality and year-round availability of water and markedly enhancing general river health.

Soil carbon means WATER ~ for ali

in these days of Climate Change, water iz worth its weight in goid. Glenn Morris {Morris 2004 extensively
researched the water holding capacity of humus and cencluded that within the soll matrix, one par of soll humus
can, on average, retain four parts of soil water.

From this we can calculate how water storage in the top 30 cm of sail (roughly the top 127 in old terms) will be
influenced by changes in the tevel of soil organic carbon. The magamy of Australian topsoils have bulk densities in
the range 1.2 to 1.8 g/om®. We will assume a bulk density of 1.2 g/om”.

Tabie 1. Change in the capacity of soil to store water (!xtres/ha} with changes in levels of soif organic
carbon {(OC) to 30 cm soil depth. Bulk density 1.2 glem®

Change in OC Change i tn QC Exira water Extra water €O, sequestered
lsvel {kaim?) {litres/m”) (litres/ha) {t/ha)
1% 3.6 f{g i4.4 144,000 132
2% 7.2kg 28.8 288,000 264
3% 10.8 kg 43.2 432.00C 396
2% 14.4 kg 576 578,000 528

The calculations in Table 1 show that an increase of 14.4 litres {(almost two buckets} of exira p tant available water
could be stored per square metre in the top 30 cm (127 of soil with a bulk density of 1.2 glem”, for every 1%
increase {in absolte terms) in the level of soif organic carbon. That's 144,000 litres, or about 16,000 extra buckets
of water that could be stored per hectare, in addition o the water-holding capacity of the sofl itseli.

The fiip side Is that the same amount of water will be jost when soil carbon levels fall, Low soil moisture and low
javels of soil organic carbon go hand in hand.

Greephouse emissions

in addition 1o water iosses from the landscape, a 3% reduction (in abseolute terms;} in soil organic carbon represenis
almost 400 ¥ha extra carbon dioxide (CO,) emitted to the atmosphere, contributing 1o increased levels of
greenhouse gases and the possibility of accelerated climate change.

With increased global warming, rainfall levels could fall even further, while evaporation rates increase, degraded
soils continue to lose their capagcity to hoid water and rivers continue to lose their fife-lines - the aquifers that teed
them.

Re-balancing the soil water equation and re-bajancing the greenhouse equation have many factors in common.
Both processes require soit buiiding, which in turn requires that carbon dioxide from the atmosphere be
sequesterad in scil as organic carbon.




' Soil water balance 2y

Factors that reduce soil organic carbon leveis and upset the soil water balance include
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Loss of perennial groundcover
Intensive cuttivation

Hare fallows

Stubble burning and pasture burning
Continucus grazing
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Most conventional agrcultural practices inchide one or more - or all - of the above. Over the last 50 to 100 years,
soil organic carbon levels in many areas have fallen by at least 3% {in absolute terms). This represents the LOSS
of the ability to store around 432,000 litres of water per hectare.

One inch (25mim) of rain delivers 250,000 litres of water per hectare, while two inches {50mm) delivers 500,000
litres par hectare,

if the soil has lost it's porosity due to the structural changes that accompany losses in soif carbon, millions of litres
of water move across the landscape as run-off - gathering both soii and nutrients - fo cause recharge, discharge
and sedimentation problems in lower landscape positions.

Building soil carbon
It organic carbon begins and ends its journey as a gas, carbon dioxide (CO,), how does it get into s0il?

The ‘way in’ for soil carbon is the process of photosynthesis in green teaves. The cheapest, most efficient and most
beneficial form of organic carbon for soll is exudation from the actively growing roots of plants in the grass family,
which includes many crop plants. The decompaosition of fibrous roots is also an important source of carbon in soils.
Organic carbon additions are governed by the volume of plant roots per unit of soil and their rate of growth. The
more active, fibrous plant roots there are, the more carbon is added. It's as simple as that.

Yearlong Green Farming {YGF)

iz important that soil always be covered and that green plants be present for as much of the year as possible to
sequesier atmospheric carbon and transiocate it to soil as organic carbon. This builds organic matter and develops
optimum physical and biological conditions, imespective of agricultural enterprise, environment or landscape
ngsition,

Yearlong Green Farming {(YGF) has two main principals:-

< roots of actively growing green plants transfer carbon into soil
“ in non-growth periods solt must remain covered to prevent carbon losses

Varigtions on the Yearlong Green theme are limited only by human creativity.

One approach is to double crop grain and forage species, so that soil buiiding continues all year. For example, a
direct drill winter cereal could be followed by direct drill forage sorghum. The summer forage crop wili not only
prevent losses of soil carbon. but will be more profitable than maintaining a bare summer fatiow.

Alternatively, a summer grain crop could be followed by mixed species winter forage {eg oats, triticale, legumes).
Yearlong Green Farming practices are most beneficial when they include tivestock, because strategic grazing
maximises the sequestration of scit carbon.

Let us consider two very practical real life” examples of Yearlong Green Farming (YGF) practices — one relating to
broadacre cropping and the other (0 grazing. :

Pasiure Cropping
The quickest and most cost effective way to restore degraded cropland is through a grazed perennial pasture ley

{Charman and Roper 2000). Ironically, the good work is undons when cenventional cropping resumes. Thanks o
the brilliant insight and visionary thinking of innovators Darryl Cluff and Colin Seis, landhoiders wishing to build
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L
sails through a Yearlong Green technique now have the opportunity te combine annual crops and perennial f}/‘.?-_;,.

grasses in the revolutionary ‘one-stop-shop’ fand management technigue known as Pasture Gropping (Seis 2005). <%

<

S
Many of the benefits of Pasture Cropping can be attributed to having perennial grasses and cereais together, side

by side in space and time. The ongoing carbon additions from the perennial grass component evalve into highly B %‘*qj@g
stable soil aggregates, significantly improving soil structure, while the short-term, high sugar forms of carbon ‘”&;’{?Q‘ a

exuded by the cereal crop stimulate microbial activity.

In this positive feedback loop, CO, respired by plant roots and soil microbes, slowly moves upwards through the
topsoil and increases the partial pressure of GOz beneath the crop/pasture cancpy, enhancing photosynthetic
potential. As money makes meney, so carbon makes carbon ~ but only when the management is right,

Under conventional cropping regimes, the stimulatory exudates from Crop raots are negated by cultivation, bare
earth and harsh chemicals. Over time, soll carben levels fall to levels where the soil is essentially ‘dead’ and has
littie ability to store water. The prime purpose of bare fallows - water storage - becomes self-defeating. Bare soil is
also an open invitation to weeds.

Planned Grazing

Soils continually lose organic carbon under set-stocking regimes if insufficient root biomass is present in the soil.
This Is particulary evident under annual pastures. Forms of grazing management designed to build soil and restore
heaithy, perennial grasslands are absolutely essential,

Grazing animals, plants, soil biota and soils have co-evalved for aver 20 million years, resulting in highly complex -
and sensitive - inter-relationships. What are the communication pathways in soil? in what way do living things
below ground respond to changes above ground? What are the triggers? How can we incorporate the soif's needs
into grazing management?

Levels of bivlogical activity in soil vary enormously over space and time. They are affected by moisture,
temperature, pH, oxygen concentration and the availability of a carbon source {energy). Ali of these factors are
strongly influenced by the way plants are grazed. Of particular interest to this discussian is the supply of carbon
compounds to soil biota, in terms of timing, guality and amount,

In a green grass plant, there is generally more nitrogen in the leaves than in the roots, and more carbon in the roots
than in the tops, Whan the leaves are removad by grazing, the plant responds immediately to re-adjust this
balance. Some carbon (in the form of soluble carbohydrate) is mobitised 1o the crown for the production of new
leaves, some is lost to the soil as pruned roots and scme is actively exuded into the rhizosphere (the soil
surrounding plant roots) where it can have profound stimulatory effects on soil biota.

If plants are grazed more-or-less continuously, they witi have poorly deveioped root systems and there will be very
fittle carbon available for injection into the soil at each grazing event, The animal-plant-soil ecosystem will decline
to a steady-state equilibrium where not much happens other than further deterioration. Many leaks develop
because the soil ‘tank’ is not rabust. '

When grazing is optimised by ensuring that the most desirable plants (from the animal's perspective) have
recovered sufficiently for their root systems to be well established before re-grazing, the net effect of grazing is an
increase in soil carbon {energy} levels,

The carbon exuded fram the roots of grazed plants stimulates the rhizosphere fiora involved in the acquisition and
transfer of nitrogen, phosphorus and other nutrients, assisting rapid regrowth of leaves. This enhances energy and
nuirient flows. Appropriately managed grazing alse stimulates the microbial production of a wide range of plant
growth stimutating substances in soiis, including natural hormones, enzymes and vitaming.

The optimisation of the grazing process helps to synchronise nutrient mineralisation with plant demands. This
reduces losses from the soil ecosystem. Under continuous grazing, particularly in seasonal rainfall enviroruments,
the supply and demand for nutrients such as nitrogen rarely match, leading to imbalances and contributing to
‘probiems’ such as seil acidity. It is one of nature’s paradoxes that increased levels of soil biological activity not anly
improve nutrient avaifabifity, but also minimise soit nutrient losses and stabilise soil pH.




Managing the carbon cycle

i
Adding organic carbon to soil is one thing. Keeping it there is another. Topsoil is always in a stafe of dynamic‘fc-;ﬁ
equiilbrium with the atmosphere. Carbon additions therefore need to be combined with fand management practice, <.

that foster the canversion of refatively transient forms of organic carben to more stable complexas within the soil. {_a ‘

A net gain of organic carbon in soils is win-win for plants, animals and people. A net gain of carbgn in the
atmosphere is lose-lose. Cur role, as managers of the carbon cycle, is to ensure that as much carbon as possible
is returned to soils and as ttle as possible goes into the air.

Carbon sources and carbon sinks

In bare paddocks, or cropped or grazed paddocks dominated by annual plants, more carbon will move to the
atmosphere than is sequestered. That is, the soll is losing organic carbon and is said to be a SQURGE of
atmospheric carbon. This adds substantially to the accumulation of the greenhouse gases respansible for global
warming and climate change.

in cropped or grazed paddocks managed regeneratively, actively forming topsoils behave as carbon SINKS. That
is, more carbon is sequestered than is lost, reducing the level of carbon dioxide in the atmosphere. Getting started
in lifeless, compacted soils where the sail engine has shut down is the hard part. The longer we delay, the mare
difficutt it will be to re-sequester soit carben and re-balance the greenhouse equation

Carbon and nitrogen

Nitrogen moves between the atmosphere and the topsoil in similar ways to carbon. The main difference is that the
‘way in’” for atmospheric carbon is via green plants whereas the 'way in’ for atmospheric nitrogen is soil microbes.
Soils acting as net sinks for carbon are usually also acting as net sinks for nitrogen. The tlip side is that soils losing
carbon are usually losing nitragen too. Some of this nitrogen loss is in the form of nitrous oxide, a gresnhouse gas
up to 300 times more potent than carbon dioxide,

Rewarding landhaolders for farming in ways that build new topsoil and raise levels of soil carbon and nitrogen would
have a significant impact on the vitality and productivity of Australia’s rural industries, as well as reducing the levels
of greenhouse gases.

As & bonus, regenerative farming practices result in the production of food much higher in vitamin and mineral
content and fower in herbicide and pesticide residues than conventicnally produced foods.

Carbon credils

The capacity for appropriately managed solis to sequester atmospheric carban is enormous. The world's soils hold
arcund twice as much carbon as the atmosphere and atmast three times as much carbon as the vegetation. Soil
represents the largest carbon sink over which we have control. Improvements in soil carbon levels couid be
made In all rural areas, whereas the regions suited to carbon sequestration in plantation timber are limited.

i financial incentives in the form of ‘carbon credits’ amounting to several thousand dollars per hectare became the
primary focus of primary production, farm enterprises such as meat, woa! or grain could become of secondary
importance as an income source, This would reduce the potential for destructive farm practices and provide alarge
incantive for ‘greener’ forms of agriculture,

Any farming practice that improves soif structure is building soll carbon. When soils become light, soft and springy.
easier to dig or tilf and less prone to erosion, waterlogging or dryland salinity — then organic carborn levels are
increasing. If sails are becoming more compact, eroded or saline - organic carbon levels are falting.

Water, energy, life, nutrients and profit will increase on-farm as soil organic carbon levels rise. The aliernative is
evaporation of water, energy, Hfe, nutrients and profit if carbon is mismanaged and goes into the air. It's about
turning carbon loss into carbon gain,

Soil formation vs soil loss

The true bottom line for any agricultural practice, is whether soil is being formed or lost. If it is being lost, farming
witt eventually become both ecologically and economically impossibia.
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The building of new topsoil depends on us, and our future depends on bulldin
greatest challenge facing modem agriculturs.

Solt loss figures usually assume an average bulk density {weight per unit volume} of around 1.4 g/cm®. i one
millimetre of soll is eroded (about the thickness of a 5-cent coin) it represents about 14 tha soil loss. This soil
moves into farm dams and into the first and second order streams that feed major rivers, causing and
campounding problems all the way io the sea.

If productive soil continues to erode, debates about the optimum enterprise mix, pasture species, fertlliser rate,
percentage of trees, riparian buffers or any other 'detall' over which we seem to argue endlessly, are irrelevant.
They amaunt to re-arranging the deck chalrs on the Titanic,

Historically, research efforts in the soll science arena have concentrated on reducing the rate of erosion. The
Universal Soil LOSS equation (USLE) was devised to estimate losses from various agricultural activities. The
cancept of building new tepsoil is rarely considered. Isn't it ime we developed a Univarsal Soil FORMATION
Equation (USFE) to estimate rates of soil formation?

Healthy groundcover, high root biomass and high levels of associated microbial activity are fundamental o the
success of any technigue for building new topsoil, Where these faciors are present, rates of new topsoli formation
of 15-20 tha/yr are possible. Many people have built new topsoil in their vegetable or flower gardens. The next
step is {o learn how to build new topsoil on our farms. If the land management is appropriate, evidence of new
topsoil formation can be seen within tweive months, with guite dramatic effects often ohserved within three years.

Dryland salinity in perspective

When moisture rises in the soil profite, it is often accompanied by salts, which concentrate on the soil surface
threugh the process of evaporation. The key factor in reversing dryland salinity is to always have a small amount of
fresh water slowly moving downwards, flushing salts from the root zone. Fresh water has a lower densily than salt
waler and will sit above the salt, provided the soif is capable of retaining sufficient moisture for this purpose.

Most areas currently experiencing dryland salinisation were grasstands or grassy woodlands at the time of
Eurcpean settlerment, as recorded in explorers journals, settlers diaries and criginal survey reports from the early (o
mic 1800¢. 1t is intrigiing therefore, thattree clearing in the early 1800z, or later, continues o ba oited 5s the

‘cause’ of dryland salinity.

it is important to view the ‘transient tree phase’ in perspective. There is no doubt that the removal of any kind of
perennial vegetation will have an effect on water balance. However, to insist that dryland salinity is the result of tree
ctearing is & misrepresentation of the facts, particularly when twisted in the current form if we put the trees back,
we can salve the problem.” itis the overlooked understorey, or more particularly, the groundcover and soils, which
have undergone the most dramatic changes since settlement. The real cause of dryland salinity is reduced levels -
of soil biological activity, leading to the loss of soil integrity and water balance.

inspiring REAL change in land management

We cannot afford to look at ‘air' or ‘water or ‘soile’ in isolation. In the natural world there are thousands of symbiotic
retationships and feedback loops. Change one factor and we change them all. All are connected. Every
management decision counts.

Reversing climate change at the local, regionat and global fevels requires a whole of landscape approach. The
bottom line is that solls low in humic substances and biological activity cannot effectively store either carbon or
water. The carbon goes inte the air, adding to the Greenhouse Effect and the water moves off-site, removing soil
and nutrients and transforming the most precious of cur natural resources inta salinity, sedimentation and
eutrophication ‘problems’.

To turn things around we need PEQOPLE. inspired, motivaied people, working in relationship with each other and
with their land to foster an exciting design for a new agriculture. We do not know how this regenerating landscape
wilt Jook” - nor do we need o - it wili De an evolving work of art. Ecological processes are never static. Cur
expertise wil be directed to understanding process and function in a changing world. information itself cannot bring
about change. 'Systemns’ and ‘recipes’ are doomed to fail.




A new era

Reversing global warming is up to us. But it need not come at a cost. Quite the opposite!t S

Increased levels of humic materials in agricultural soils will not only significantly improve the guality of our air and
water but will also optimise farm preductivity and reduce the inckdence and severity of erosion, nutrient dacline,
evaporative loss and dryland salinity.

Life as we knew it has changed. What are YOU going to do?7?
Do you want more SOIL or less? Mere CARBON or less? More WATER or less?

That decision is entirely in your hands,

CONCLUSION

Extraordinary things happen to plants, animals and people when soils are renewed. in any business it's good
businegss to give the customers what they want. When your soil talks, listen. Healthy soils are not just about carbon,
air and water, They are about PECPLE, including you and me. We're all in this boat together. Let's build a good
onell

“The invariable mark of wisdom is to see the miraculous in the common”
[Raiph Waldo Emerson]
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