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Chair’s Foreword

Chair’s Foreword
The estimated value of agricultural production lost due to soil acidity in
Victoria is significant - $470 million annually. In contrast the cost of
salinity is estimated to be $18 million per annum. Approximately 23
per cent of the state’s agricultural land is currently affected by soil
acidity.
There is no doubt that acid soils present a complex economic and
environmental challenge to land managers in Victoria. However 20-50
year projections suggest that without a strategic approach to acid soils,
the situation will steadily worsen.
The Committee found that the technical solutions to acid soils are well
established. However a series of social and economic factors present
a barrier to effective management. A lack of data on the distribution
and trends of soil acidification has also hampered management. The
Committee has made 15 recommendations which it believes can be
readily implemented and markedly improve the management of acid
soils in Victoria.
The development of a comprehensive acid soils management strategy
by the Department of Primary Industries and Department of
Sustainability and Environment, as a matter of priority, is
recommended. The Committee’s recommendations also address
issues such as education, extension services, soil testing, research
and development, the labelling and regulation of agricultural lime and
access to acid soil data.
I would like to warmly thank those individuals and organisations who
made a written submission to the Inquiry, appeared at public hearings
or attended meetings in Victoria and interstate. Over 100 people
generously shared their information, views and ideas with the
Committee on the management of acid soils. The Committee was
guided by the evidence provided by catchment management
authorities, farmers, the fertiliser industry, government departments,
scientists, agronomists, Landcare groups, research institutes and
industry groups including the Victorian Farmers Federation.
I would like to thank my colleagues for their contribution to the Inquiry –
Hon Andrea Coote, (Deputy Chair); Hon Damian Drum; Ms Joanne
Duncan; Hon Geoff Hilton; Hon Wendy Lovell and Mr George Seitz.
I also thank the Committee staff for their assistance and support
throughout the Inquiry – Caroline Williams, David Fairbridge and
Marion Pilley.
Jenny Lindell, MP
Chair
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Executive Summary

Executive Summary
Chapter 1: Inquiry in context
Soil acidification is emerging as a significant land degradation issue in
Australia. Approximately 23 per cent of Victoria’s agriculturally
productive soils are affected by acidity and the projected economic
losses arising from acid soils rival that of salinity. At present the
Victorian Government does not have a comprehensive policy or
strategy relating to the management of acid soils. Management of acid
soils has traditionally been regarded as an issue for the individual
landholder.
The Committee received the Inquiry reference on the Impact and
Trends in Soil Acidity in June 2003. A number of key concerns were
raised by witnesses to the Inquiry. The lack of awareness of the
significance and impacts of acid soils and economic barriers to
management were frequently cited. The Committee was advised that
most farmers do not regularly test their soils and there is concern
among landholders about the management advice they receive from
the fertiliser industry. The quality and labelling of agricultural lime
products were identified by farmers and the fertiliser industry itself as
significant problems. Witnesses emphasised the need to develop
management strategies to suit individual catchments rather than taking
a uniform approach to acid soils.

Chapter 2: Overview of acid soils
Soil acidity and alkalinity are measured in units of pH. Soils with a pH
of less than 7 are acidic which is difficult to detect without a soil test.
Plants generally achieve their best growth rates within a soil pH range
of 5.5 to 6.5. Outside this range the availability of other elements such
as aluminium, can be affected.
Soil acidification is a naturally occurring process. However the
acidification of soils is greatly accelerated by agricultural practices
including:
•

the removal of alkaline products (i.e. wheat, hay, wool, milk)
from farms;

•

leaching of nitrogen from fertilisers and nitrogen fixing plants
such as clover;

•

the inappropriate use of nitrogenous fertilisers; and

•

build up of organic matter.

There is some contention regarding the impacts of acid soils. The
types of impacts cited in the literature include reduced agricultural
yields, a decline in the pH of streams and rivers, increased
infrastructure costs and decreased land values.
vii
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New South Wales has the largest area of acidic surface soils followed
by Western Australia, Victoria and Queensland. In Victoria, the
catchments expected to be most affected by acid soils in the future
include the North East, Goulburn Broken, Glenelg-Hopkins, West
Gippsland, southern North Central and southern Wimmera.
Witnesses advised the Committee that the technical solutions to
managing acid soils are well understood including the application of
lime (calcium carbonate), use of deep rooted perennial species and
matching fertiliser inputs to plant needs. However there are several
economic and social factors that influence the adoption of
management options.

Chapter 3: Framework for managing acid soils in Victoria
The Victorian Catchment Management Council highlights that soil
management is a clear area of risk across the state. The production of
The Impact of Acid Soils in Victoria report is the most recent statewide
initiative on acid soils management however the recommended actions
have not been adopted by government.
In Victoria the current management framework for acid soils is built
around the Regional Catchment Strategies of Catchment Management
Authorities (CMAs) and research and extension by the Department of
Primary Industries. A number of CMAs are updating or developing soil
health strategies but no funding has been allocated for implementation.
Furthermore, the capacity of CMAs to manage acid soils varies
markedly. The issue of whether soil acidity should be managed
through a catchment approach or dedicated program was raised by a
number of witnesses. While Victoria has been a leader in acid soils
research and extension, there is not a coordinated research and
extension program.
Much of the recent work on soil acidity in Victoria has been undertaken
through sustainable farming research and development initiatives
funded by industry and state and federal governments. The private
sector has undertaken much of the direct extension to farmers in
Victoria in recent years.

Chapter 4: Management of acid soils in other jurisdictions
Acid soils research and extension programs in New South Wales,
Western Australia and South Australia have resulted in changes in
land use and landholder behaviour; and with significant increases in
the application of agricultural lime.
The Western Australian and New South Wales programs were
characterised by a strong link between research and extension. Cost
benefit analyses of both of these programs indicated that they will
deliver lasting benefits to the agricultural sector.
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The programs were considered successful because of the partnerships
developed between state government departments, industry research
and development corporations, the fertiliser and lime industry and
farmer groups. The three state programs generated a large amount of
information and expertise on managing acid soils.
All three programs had an agricultural focus, with a strong emphasis
on liming but did not examine the environmental or off-site impacts of
soil acidification. This was identified as a deficiency, for example, by
staff of the New South Wales program.
Research scientists in New South Wales, Western Australia and South
Australia expressed concern about the catchment management
approach to addressing soil acidity and the loss of expertise with the
conclusion of the acid soils programs in all three states.
The involvement and investment of rural industry research and
development corporations in soil acidity programs has varied over the
past decade. Currently, however, there are no specific acid soils
research and management programs at the national level.

Chapter 5: Social, economic and environmental impacts of
soil acidity
Soil acidity is currently causing significant losses in agricultural
production both in Victoria and nationally. One National Land and
Water Resources Audit report estimates that in Victoria 4-5 million
hectares of agricultural land are affected by strongly acidic topsoil with
a further 2-3 million hectares of moderately acid topsoil. The net value
of agricultural yield lost due to soil acidity in Victoria is estimated to be
$470 million annually.
It has been predicted that the area of agricultural land affected by soil
acidity may double within 20 years. However future predictions are
difficult to make given changes in the intensity of farming, production
methods and landuse.
Six catchment management authority regions have been identified as
at high risk of the continued effects of soil acidification. Data on the
economic impacts of soil acidity at the catchment and farm scale are
limited and dated. This restricts the ability of Catchment Management
Authorities to make management decisions on soil acidity. There is no
information available on the social impacts of acid soils.
The Committee received conflicting evidence regarding the
environmental impacts of acid soils. Of particular concern to witnesses
was the potential for soil acidification to impact on water quality. There
is international evidence that acid soils are having an impact on the
environment and infrastructure but to date these links have not been
demonstrated in Australia. Consequently, there is no data available to
cost the off-site impacts of soil acidity.
ix
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Chapter 6: Management of acid soils
There are a number of well established and more developmental
methods of managing acid soils.
The significance of acid soils is not well understood by farmers, the
community, agribusiness and state and local government. Raising the
awareness of acid soils is a precursor to the effective management of
the problem. A comprehensive education program highlighting the
economic and environmental impacts of acid soils is needed.
The majority of farmers do not regularly test their soils and
departmental extension services have been reduced. There are
excellent publications available providing advice to farmers on
managing acid soils. However a number of witnesses emphasised the
importance of extension services - giving farmers ‘hands on’
experience, the opportunity to meet with one another and obtain
independent management advice from research scientists.
The Committee received conflicting evidence regarding the cost of soil
testing. Some farmers regard it as expensive whilst others regard it as
an essential prerequisite to the management of their property. The
interpretation of soil test results was identified as a problem for some
landholders. The Committee was advised that the Acid Soil Action
program in New South Wales negotiated the delivery of inexpensive
soil tests for local farmers as part of their education campaign. A
similar arrangement should be negotiated in Victoria.
The question of sharing the extensive dataset on acid soils held by
industry and government departments, to improve the basis for
management at the catchment and state levels, was also raised by
witnesses. Extensive benefits would be derived from the exchange of
acid soil data, for example, on the distribution of surface and subsoil
acidity at the catchment level and trends in acidification.
Concerns were raised about the quality and accuracy of soil tests. A
review of the performance of soil testing laboratories operating in
Victoria is recommended.
The application of lime is regarded as the principal method of
managing acid soils in the short term. However some experts argued
that agricultural practices need to change to become less acidifying.
The Committee was advised that the application of lime to acid soils is
not always economically beneficial. The time lag between the
application of lime and its effect on soil pH was also cited as a
problem. A simplified decision-making support system for farmers on
the application of lime needs to be developed.
There are many different types of lime on the market in Victoria.
Farmers, lime distributors and the fertiliser industry expressed concern
about the variable quality of lime sold in Victoria and the labelling and
x
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regulation of agricultural lime. The effectiveness of the legislation and
regulation relating to agricultural lime needs to be reviewed. Changes
to the mechanisms for checking compliance with the legislation and
regulations are also recommended.
Minimising the drainage of water through the soil profile with perennial
species is regarded as another important method of managing acid
soils. However not all perennial species are tolerant to acid soils.
Perennial species can also be expensive to sow and complex to
manage.
The leaching of nitrogen fertilisers below the root zone is a cause of
soil acidification with different types of fertiliser acidifying soils at
different rates. Many farmers regard the application of fertilisers to
their soils as a ‘tradition’ rather than measured science. This suggests
that more widespread soil testing by farmers would improve not only
the management of acid soils but soil health in general.
The selection of acid tolerant pasture and crop varieties is seen by
some experts as a means to continue the productive use of acidifying
soils, allowing time to develop longer-term solutions. However,
prolonged use of acid tolerant varieties without some other form of
management may result in continued soil acidification.
Land use change has been promoted as a long term management
strategy for acid soils but achieving the necessary changes at the farm
level is problematic. The ability of many land managers to change
their management practices or type of production is limited due to
financial and other constraints.
Environmental Management Systems (EMS) have the potential to
deliver management solutions to soil leakage issues. However, there
is a large gap between the concepts of EMS and landuse change; and
the day to day reality of farming in Victoria. Fundamental issues such
as improving the rate of soil testing by farmers and awareness of acid
soils need to be addressed; and are an essential prerequisite to the
uptake of EMS principles.
Information on how to manage acid subsoils, particularly in extensive
grazing enterprises is limited and this has major implications for the
management of other land degradation issues such as salinity. Many
farmers who test their soil may be unaware they have a subsoil acidity
problem. Soil testing should include a separate subsoil sample.
A strategy for the management of acid soils in Victoria should be
developed as a matter of priority. Issues such as soil testing, research
and development, education and extension and regulation and
labelling of agricultural lime should be addressed within the framework
of the strategy.
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Chapter 7: Research and development priorities
A substantial amount of research has been conducted on the technical
aspects of soil acidification. However there are several research and
development gaps, primarily in relation to the connection between soil
acidity and the wider environment. Research and development
priorities include the relationship between soil acidification and the
declining pH of waterways in Victoria; and impact of intensified
agriculture on soil pH. The economic and social costs of soil
acidification and alternatives to liming also warrant investigation.
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Recommendations
Recommendation 1:
The Department of Primary Industries has lead responsibility for
the development and delivery of a comprehensive education and
awareness raising program on acid soils. The program should be
formulated as a matter of priority in cooperation with industry, the
Department of Sustainability and Environment and Catchment
Management Authorities and:
a)

highlight the economic and environmental significance of
acid soils, particularly the impact on productivity. Methods
of managing acid soils through the use of perennials should
be included. The acidifying nature of some fertilisers should
also be addressed by the program;

b)

contain targets to enable the effectiveness of the program to
be evaluated;

c)

be tailored to the needs of farmers, government agencies,
agribusiness and the general public;

d)

outline a clear timetable for delivery; and

e)

have designated funding allocated for a minimum of three
years.

Recommendation 2:
a)

The Department of Primary Industries leads the negotiation
of the delivery of reduced cost soil testing to the regions
most affected by acid soils. The soil tests should comprise
one component of the integrated education program on acid
soils and soil health;

b)

The Department of Primary Industries should define what
constitutes a standard soil test; and

c)

The soil tests should be conducted by Australasian Soil and
Plant Analysis Council certified laboratories.

Recommendation 3:
The Department of Primary Industries undertakes a review of the
performance of soil testing laboratories operating in Victoria. The
option of regulating the soil testing industry in Victoria should be
examined as part of the review. A series of recommendations on
how the performance of the industry can be improved and
consumers protected should be formulated as part of the review.
xiii
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Recommendation 4:
The Department of Primary Industries and Department of
Sustainability and Environment negotiate an agreement with
industry to exchange acid soil data, particularly information on
the current status of surface and subsurface soil pH.

Recommendation 5:
The Department of Primary Industries in conjunction with
industry and farmers develop a simplified decision-making
support system for farmers regarding the application of lime to
acid soils. The decision support system should provide advice
on the quantity of lime required according to the effective
neutralising value.

Recommendation 6:
The Chemical Standards Branch, Department of Primary
Industries conducts a comprehensive review of the effectiveness
of the Agricultural and Veterinary Chemicals (Control of Use) Act
1992, Fertiliser Regulations 1995 and Fertilisers Amendment
Regulations 1998, in relation to lime and liming materials. The
review should consider the legislative frameworks of other
jurisdictions.
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Recommendation 7:
a)

The Victorian fertiliser survey be conducted annually rather
than every two years and include lime products.

b)

The effectiveness of the arrangement between (the former)
Department of Natural Resources and Environment, Victorian
Lime Producers Association and Australian Fertiliser
Services Association regarding the collection of samples for
the fertiliser survey be reviewed.

c)

The collection of lime samples for the fertiliser survey be
arranged by the Chemical Standards Branch, Department of
Primary Industries to ensure all lime pits operating in
Victoria are tested.

d)

A summary of the survey results for lime be posted on the
Chemical Standards Branch, Department of Primary
Industries’ website and widely distributed by the Department
to lime distributors and peak farming bodies and published
annually in lead newspapers. The results should be
accessible and readily understandable with an explanation of
the significance of trace elements and technical terms, such
as effective neutralising value (ENV). Reference should be
made to the availability of the Department of Primary
Industries decision making support system on lime
application (Recommendation 5). The results from all lime
pits and distributors operating in Victoria should be
published.

Recommendation 8:
The Chemical Standards Branch, Department of Primary
Industries actively promotes the development of national
standards of agricultural lime products in conjunction with the
relevant peak industry representatives.

Recommendation 9:
The Department of Primary Industries conducts further research
into the distribution of acid subsoils, the rate of subsoil
acidification and cost effective management of subsoil acidity.
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Recommendation 10:
The Department of Primary Industries and Department of
Sustainability and Environment in partnership with the Catchment
Management Authorities, industry, farmers, Local Government
and national stakeholders develop a Victorian Acid Soils
Management Strategy as a matter of priority.
The strategy should contain the following elements:
a)

a comprehensive education and awareness raising program
on acid soils;

b)

soil testing at reduced cost to farmers;

c)

a review of the performance of soil testing laboratories
operating in Victoria;

d)

negotiation of an agreement between Department of Primary
Industries/Department of Sustainability and Environment and
industry on the sharing of acid soil data;

e)

a decision-making support system for farmers regarding the
application of lime to acid soils;

f)

a review of the current legislation;

g)

amendments to the Victorian Fertiliser Survey process;

h)

promotion of national standards on agricultural lime
products;

i)

an investigation of the projected impacts of intensified
agriculture on soil health including pH; and

j)

a focussed research and development program on acid soils.

The strategy should also contain performance targets and outline
a timetable for delivery.

Recommendation 11:
The Department of Primary Industries, in cooperation with the
Department of Sustainability and Environment, Fisheries Victoria,
Environment Protection Authority, Catchment Management
Authorities and universities investigate the relationship between
soil acidification and the declining pH of waterways in Victoria.
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Recommendation 12:
a)

The Department of Primary Industries investigates the
connection between farm scale acidification and broader
environmental impacts, especially salinity; and

b)

Methods of overcoming the gap between the management of
acid soils at the catchment and farm levels be examined by
the Department of Primary Industries and Department of
Sustainability and Environment.

Recommendation 13:
The Department of Primary Industries and Department of
Sustainability and Environment undertake a comprehensive study
of the economic and social costs associated with soil acidity in
Victoria and benefits of management. The study should examine
the cost-share arrangements for the various methods of
managing acid soils.

Recommendation 14:
The Department of Primary Industries in cooperation with the
Department of Sustainability and Environment investigate the
projected impacts of the intensification of agriculture on soil
health including pH. The strategy for managing acid soils
(Recommendation 10, chapter six) should ensure that
productivity gains do not reduce soil health in the long-term.

Recommendation 15:
The Department of Primary Industries conducts further research
into cost effective alternatives to managing acid soils with lime.
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Definitions and Abbreviations

Definitions and Abbreviations
Definitions*
acid soil

A soil giving an acid reaction throughout most
or all of the profile. Generally acid soils
become a problem when the pH (in calcium)
drops below 5.5. At this level, and particularly
below 5, the following specific problems may
occur – aluminium toxicity, manganese
toxicity, calcium deficiency and/or
molybdenum deficiency. Such problems
adversely effect plant growth and root
nodulation, which may result in a decline in
plant cover and increase in erosion hazard.

acid tolerant plants

Are plants which are able to establish and
persist in soils with higher levels of aluminium
(>5mg/kg). Such plants include subterranean
clover, perennial ryegrass and cocksfoot.

alkaline soil

A soil with a pH value greater than 7. Often
associated with saline soils and sodic soils.

annual

Annual species live for one growing season
only.

buffering capacity

pH buffering capacity of a soil is the ability of
the soil to resist changes in pH. Soils with
high clay contents or high organic matter
content have a higher pH buffering capacity.
With the same pH level, more lime is required
to neutralise a clay soil than sandy soil, or a
soil rich in organic matter, than one low in
organic matter.

cation

A positively charged atom or group of atoms.

effective neutralising value

The purity and fineness of a product is
expressed as ENV. This tells us how much
acid a certain quality of lime will neutralise
compared with pure calcium carbonate. The
higher the ENV, the greater the ability of the
product to raise soil pH quickly.

extension

Activities that are undertaken to bring about
positive change on farms and in agriculture.
Examples include advising farmers,
consultation, research, training, marketing,
education, facilitating attitude change and
industry development.
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grass tetany

Grass tetany or magnesium deficiency is a
disease of cattle grazing lush cereal crops or
rapidly growing pastures. Magnesium is an
important mineral, essential for normal body
functions. Rapidly growing cereal crops and
pastures contain low levels of magnesium.
Cattle grazing fertilised cereal crops and
pastures have a low magnesium intake which
may lead to grass tetany.

leaching

The removal of solution of more soluble
minerals and salts by water seeping through a
soil.

legumes

Plants which, when their root systems are
infected or inoculated with Rhizobium, can
use atmospheric N for a proportion of their N
requirements in addition to N from the soil.
Such plants include subterranean clover,
medics, peas, lupins.

limestone

A sedimentary rock made up of calcium
carbonate. Most agricultural limes are crushed
forms of naturally occurring limestone.

neutralising value

Is a measure of the amount of acidity a
material can neutralise or its total liming value
(purity).

nitrate leaching

Nitrate nitrogen is the main form of nitrogen
that is taken up by the plant. It is very soluble,
so is easily leached. Nitrate nitrogen is
produced in soil through the mineralisation of
organic matter and from certain fertilisers.
Excess nitrate nitrogen that is not taken up by
the plant leaches below the root zone,
contributing to soil acidification.

nitrification

The oxidation of nitrous acid (nitrite) to nitric
acid (nitrate) by nitrifiers or nitrifying
organisms.

nitrogen fixation

Generally, the conversion of free nitrogen
combined with other elements. Specifically in
soils, the assimilation of atmospheric nitrogen
from the soil air by soil organisms to produce
nitrogen compounds that eventually become
available to plants.
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nitrogenous fertilisers

Fertiliser materials containing nitrogen
available for fixation by plants. These
fertilisers can be highly acidifying.

off-site impacts

Consequences of an action or process that
occurs beyond the area under consideration.

perennial

Perennial species of plants have a life cycle of
more than two years.

pH

A measure of the acidity or alkalinity of a soil
usually in 1:5 soil 0.01M calcium chloride
suspension or a 1:5 soil water suspension.
The calcium chloride method gives pH values
approximately 0.7 units lower than the water
method.

raised-bed cropping

Waterlogging can be a major factor limiting
crop growth. Raised-bed cropping is a
technique developed for country which is
normally too wet for crop production. Crops
are grown on permanent raised beds, with
shallow drains between, similar to those used
in the horticulture industries.

recharge

Water that drains below the root zone of
vegetation and into the groundwater.

regolith

The unconsolidated covering of weathered
rock and soil on the earth’s surface. It
consists of loose earth materials above solid
rock.

rhizobia

Are the bacteria that are found in the root
nodules of leguminous plants that convert
atmospheric nitrogen to a form that the plant
can use as an essential food source.

sodicity

Sodicity is a measure of the amount of
exchangeable sodium in the soil. High levels
of sodium increases the likelihood of soil
structural decline.

soil health

The concept of soil health considers all
aspects of soil, that is, physical structure,
chemical components and biological life,
rather than looking at each of these
separately. A soil does not have to be
agriculturally productive to be healthy.
However, many agricultural practices can
make soils less healthy than they were in their
natural state.
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subsoil acidification

Subsoil is below 20cm depth into the soil,
extending down past the root zone. Subsoil
acidity is a more serious form of soil
degradation, requiring greater amounts of lime
and longer periods of time to ameliorate.

* Many of the definitions have been drawn from the Department of Natural
Resources and Environment 1999 publication – Acid Soil Action
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Abbreviations
AFSA

Australian Fertiliser Services Association

ASA

Acid Soil Action program (NSW)

ASPAC

Australasian Soils and Plant Analysis Council

CAS

Department of Primary Industries’ Catchment and Agriculture
Services Division

CMA

Catchment Management Authority

CRC

Cooperative Research Centre

CSB

Chemical Standards Branch, DPI

CSIRO

Commonwealth Scientific and Industrial Research Organisation

DAWA

Department of Agriculture, Western Australia

DNRE

former Department of Natural Resources and Environment,
Victoria

DPI

Department of Primary Industries, Victoria

DSE

Department of Sustainability and Environment, Victoria

EMS

Environmental Management Systems

ENV

Effective Neutralising Value

GRDC

Grains Research and Development Corporation

LWA

Land and Water Australia

MASTER

Managing Acid Soils Through Efficient Rotations

N

Nitrogen

NAP

National Action Plan for Salinity and Water Quality

NHT

Natural Heritage Trust

PIRSA

Department of Primary Industries and Resources, South
Australia

PIRVic

Primary Industries Research Victoria

RCS

Catchment Management Authority Regional Catchment
Strategies
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R&D

Research and Development

VCMC

Victorian Catchment Management Council

VFF

Victorian Farmers Federation

VLPA

Victorian Limestone Producers Association

WMC

Western Mining Corporation
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Inquiry in context
Background to the inquiry
On 5 June 2003, the Environment and Natural Resources Committee
received a reference, by Order of the Governor in Council, on the
impact and trends in soil acidity. According to the terms of reference,
the Committee is required to:
1)

review projected social, economic and environmental
impacts of soil acidity at a regional and catchment scale;

2)

develop recommendations to reduce the projected impact
of soil acidity identifying areas for potential partnerships
with industry and the community; and

3)

identify future research and development priorities;

The Committee is required to report to Parliament by 31 March 2004.
Soil acidification is a major land degradation issue in Australia. The
acidification of soil is a natural process but can be accelerated by a
number of activities including certain agricultural practices. Left
unchecked, some commentators argue that the process can result in
irreparable damage to the soil. The Victorian Catchment Management
Council notes that in the future, soil acidity will be a major issue for
agricultural production with the scale of the impact expected to rival
that of salinity.1
It has been estimated that approximately 23% of Victoria’s
agriculturally productive soils are affected by losses in productivity due
to acidity.2 The (former) Department of Natural Resources and
Environment projects that the amount of land in Victoria that will
become strongly acidic will double by the year 2050 to 6 million
hectares.3 In contrast, the report Australians and Natural Resource
Management states that the area affected will double by 2020 in

1
2

3

Victorian Catchment Management Council, 2002, The health of our catchments: a Victorian
report card 2002, p. 66
Slattery B and Hollier C, 2002, The Impact of Acid Soils in Victoria, prepared for Department
of Natural Resources and Environment, Goulburn Broken Catchment Management Authority
and North East Catchment Management Authority, p. i
Ibid, p. iv
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Victoria.4 The impact on regional Victoria in the year 2050 if no
remedial action is taken may be significant infrastructure degradation,
water quality decline and a downturn in community viability in affected
regions.5 By 2050 it is estimated that lost agricultural production
resulting from soil acidity will be in excess of $1.2 billion dollars.6
The Victorian Government does not currently have a fully articulated
position on soil acidity. The strategic approach that has been taken in
Victoria to acid soils has been based around educating land managers
about soil acidity and management of acidification.7 However, in
recent years there has been little state and national co-ordination on
soil acidity and acidification.8
The agricultural sector makes a significant economic contribution in
Victoria. The state’s 37,000 farms, covering 12.8 million hectares,
generate 23 per cent of national agricultural production and 30 per cent
of Australian commodities.9 Furthermore, current gross production has
been estimated in Victoria at $9.2 billion (in 2002). The sector
generates $7.2 billion in food and fibre exports and represents 33 per
cent of all Victorian exports.10
However the agricultural sector has and continues to be under
sustained pressure in Australia with the long-term real price of most
agricultural commodities falling. According to the Victorian Catchment
Management Council, in the past 50 years the ratio of ‘prices paid’ to
‘prices received’ by Australian farmers has fallen by seventy per cent.11
The response of agricultural industries has been to improve
productivity, often by adopting new methods of farming that require an
increase in the scale or intensity of the business. The Department of
Primary Industries (DPI)/Department of Sustainability and Environment
(DSE) submission to the Inquiry states that as production intensity
increases, soil acidity issues are likely to become more significant for
farm managers and the wider environment.12 Some experts have
raised the question as to whether the intensification of agriculture will
be the solution or contribute to the problem, long term, of acid soils.13
By improving the overall productivity and economic returns of land, the

4
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6
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National Land and Water Resources Audit, 2002, Australians and Natural Resource
Management 2002, p. 91
Slattery B and Hollier C, 2002, The Impact of Acid Soils in Victoria, prepared for Department
of Natural Resources and Environment, Goulburn Broken Catchment Management Authority
and North East Catchment Management Authority, p. iv
Victorian Catchment Management Council, 2002, The health of our catchments: a Victorian
report card 2002, p. 66
DPI/DSE, submission no. 23, p. 11
Ibid, p. 11
Ibid, p. 5
Ibid, p. 5
Victorian Catchment Management Council, 2002, The health of our catchments: a Victorian
report card 2002, p. 12
DPI/DSE, submission no. 23, p. 5
Dr R Armstrong, Senior Agronomist, DPI Horsham, transcript of evidence, 2 September
2003, p. 158
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capability of land-holders to manage the soil is, in turn, significantly
increased.

Scope of the inquiry
It is important to note at the outset of the report that the terms of
reference of the inquiry do not extend to acid sulphate soils. Acid
sulphate soils are created through a different process to agriculturally
induced soil acidification. Acid sulphate soils are naturally occurring
soils, sediment or rock that contain elevated levels of iron sulphides
that, when exposed to air, oxidise to produce sulphuric acid.14
Exposure and oxidation of iron sulphide rich soils occur as a result of
drainage and excavation works.15

Inquiry process
The Committee advertised the terms of reference and called for written
submissions in Melbourne and regional Victoria newspapers in July
2003. The Committee received 25 written submissions (including a
submission from the Victorian Government). A list of the submissions
received is contained in Appendix 1.
Public hearings were held in Melbourne, Wodonga, Shepparton,
Horsham, Hamilton, Colac, Traralgon and Bendigo between August
and November 2003. Details of the hearings and meetings are
contained in Appendix 2. The Committee took evidence from, and met
with 103 people during the course of the Inquiry including government
departments, catchment management authorities, landholders,
fertiliser and lime companies, Landcare groups, the Victorian Farmers
Federation, peak industry groups, academics and research institutes.
Meetings were also held at the Department of Primary Industries
Rutherglen, Wagga Wagga Agricultural Institute and in Canberra with
relevant agencies.
The Committee would like to thank those individuals and organisations
for attending hearings and meetings and making written submissions,
for their valuable contribution to the Inquiry. The work of the
Committee is very much reliant on the expertise and information held
by the community, industry and government departments/agencies and
the willingness of these groups to share their views, ideas and
information.

Key issues raised during the inquiry
Several key issues were raised by witnesses during the course of the
Inquiry and are examined in detail in this report. They include the
following:

14
15

Gippsland Coastal Board, 2003, Coastal Acid Sulfate Soils, Information Sheet #C15, p. 1
Ibid, p. 1
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•

the application of lime and planting of deep rooted perennial
pastures are well established management options for acid
soils. However, two significant barriers were identified during
the course of the Inquiry to the implementation of such
management options. Many witnesses advised the Committee
that not all landholders have a sound understanding of the
causes and impacts of acid soils on production nor the
management options available. Secondly, there are significant
financial constraints faced by some parts of the agricultural
sector, therefore the costs of transporting and applying lime and
sowing perennials are regarded as prohibitive or uneconomic;

•

the Committee was advised that many farmers do not test their
soils. Furthermore, many farmers have difficulties in interpreting
soil test results and are confused about the difference between
water and calcium chloride pH tests. Some landholders
expressed concerns about the accuracy of soil tests and about
a potential conflict of interest where both soil tests and advice
are provided by fertiliser and lime companies. Questions were
also raised about access to soil test results at a macro level;

•

a number of concerns were raised about the quality and
labelling of agricultural lime, as well as landholder’s
understanding of the different types of lime – the effective
neutralising value, presence of trace elements and ‘fineness’ or
texture. The cost of transporting lime was also raised as an
important issue;

•

soil health is one of many management issues farmers must
consider in the production process. Issues such as soil pH
cannot be managed effectively in isolation. Furthermore,
witnesses advised that the management of acid soils needs to
be understood in the context of a rapidly changing social and
economic environment with the ageing of farmers, growth in
size and intensification of farm enterprises, increase in number
of hobby/lifestyle farmers and increasing emphasis on a ‘clean
and green’ agricultural product by international markets;

•

the management of acid soils has traditionally been considered
a private rather than public issue with the impacts limited to
within farm boundaries. However questions were raised during
the course of the Inquiry as to whether there is a link between
the acidification of soil and the decline in pH of Victorian
waterways as well as other ‘off site’ or external impacts. Soil
scientists also highlighted the nexus between acid soils and
other environmental problems such as dryland salinity;

•

numerous gaps in knowledge were identified highlighting a need
for research and development into, for example, the costs
associated with the impact of acid soils, implications of
intensified agricultural systems on the acidification process,
management of acid subsoils, link between soil and waterway
pH and up to date mapping of soil pH. The communication of
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research and development findings to landholders was also
identified as requiring attention;
•

a number of witnesses commented on the lack of recognition of
acid soils as a significant environmental and economic problem
with a corresponding lack of resources allocated to research
and development and extension services. The Committee
received evidence that suggested that the natural resource
management agenda was being driven by funding rather than
funding being used to manage priority natural resource issues;

•

the importance of identifying tailored solutions to acid soils that
suit individual catchments in Victoria rather than taking a ‘one
size fits all’ approach was emphasised. For instance, a
representative from the Glenelg-Hopkins Catchment
Management Authority advised that:
… we cannot extrapolate what has happened in the northeast [of the state] or Gippsland [with regards to the
management of acid soils] and say we can do the same
here. We really need to identify the issues relevant to our
own soils, our own land use and our own land type.16

•

many witnesses advised the Committee that solutions beyond
applying lime and planting perennials need to be thoroughly
investigated – for example the development of acid tolerant
species, land use change and use of organic materials. Some
witnesses also challenged the promotion of lime as the key
management option for correcting acid soils; and

•

opportunities for partnerships between the public and private
sectors in managing acid soils in Victoria were also identified
during the course of the Inquiry. For example in New South
Wales, representatives from the government’s Acid Soil Action
program negotiated for the private sector to deliver bulk soil
testing well below market price.

Inquiry report
The aim of this chapter has been to provide an overview of the Inquiry
process and key issues raised. Chapter two of the report provides an
introduction to acid soils including how soil acidity is measured, causes
of acid soils and the distribution of acid soils in Victoria. Chapter three
of the report outlines the current framework in Victoria for managing
acid soils.
In chapter four, the management of acid soils in other jurisdictions is
examined. Chapter five addresses the first term of reference and
discusses the projected social, economic and environmental impacts of
soil acidity at a regional and catchment scale.
16

Mr L Norman, Consultant, Glenelg-Hopkins Catchment Management Authority, transcript of
evidence, 3 September 2003, p. 175
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The various options for managing acid soils are explored in chapter six
including current and evolving methods. This chapter addresses the
second term of reference. Chapter seven examines research and
development priorities with respect to acid soils – the third term of
reference.
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2

Overview of acid soils
Introduction
This chapter provides an introduction to the complex issue of acid
soils, including a definition of acid soils, how the acidity of soils is
measured and the four main causes of acid soils. The geographical
occurrence of acid soils in Victoria and other Australian jurisdictions is
outlined. The impact of acid soils on agricultural production, the
environment and infrastructure is also highlighted. There are several
well established management options for acid soils which are set out in
this chapter. However the evidence the Committee has received
indicates that there are a number of barriers to their implementation.
These will be explored in detail in the subsequent chapters of the
report.

What are acid soils?
Soil is made up of various components which determine its properties
including mineral particles (sand, silt and clay which give soil its
texture); organic matter (living and dead), air; and water.17 The water
component is where pH is measured as dissolved chemicals cause the
soil to be acidic or alkaline. Soil acidity and alkalinity are measured in
units of pH, as illustrated in Figure 1. The pH scale is logarithmic, that
is every unit change, for example from 5 down to 4, represents a
tenfold increase in acidity.18

17
18

NSW Agriculture and Acid Soil Action, June 2000, Understanding Soil pH, Leaflet No. 2
Reading the Land, undated, Landcare Field Guide, Soil acidification
7

Inquiry on the Impact and Trends in Soil Acidity

Figure 1:

Plant growth and pH (CaCl2) scale. Source: NSW
Agriculture and Acid Soil Action, 2000, Understanding
soil pH, Leaflet No. 2

Soils with a pH of less than 7 are acidic. Mildly acidic soils have a pH
range of 5.5 to 7. Moderately acidic soils have a pH range of 4.8 to
5.5. Highly acidic soils have a pH range of 4.3 to 4.8 and soils with a
pH or 4.3 or lower are regarded as extremely acidic.19
Plants tend to achieve their best growth rates within a soil pH range of
5.5 and 6.5.20 Outside this range, pH has an impact on the chemical
availability of various elements such as aluminium and manganese
and can induce critical toxicities or deficiencies of these nutrients, as
illustrated in Figure 2.21 The impact of soil acidity on plants and crops
varies according to the tolerance of different species but can include
stunted root growth, decreased quality and bulk of pasture and
susceptibility to disease. Unlike salinity, soil acidification is insidious
and difficult to detect without soil testing.

19
20
21
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Dolling, P et al. 2001, National Land and Water Resources Audit, Project 5.4C, Soil Acidity
and Acidification, p. 12
EPA NSW, 2000, State of the Environment Report 2000, Chapter 4: Land,
http://www.epa.nsw.gov.au/soe/soe2000/cl/cl_4.5htm Accessed on 24 June 2003
Ibid
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Figure 2:

Source: Department of Natural Resources and
Environment, 1999, Acid Soil Action, p. 28

Witnesses to the inquiry emphasised the importance of understanding
the relationship between soil pH and aluminium availability, highlighting
the complexities of managing acid soils. Mr Tony Good, an
Agronomist from Hamilton advised that:
Basically the soil pH is very closely tied up with aluminium levels in
our area, and you cannot really separate soil pH from aluminium
levels in the soil because as the soils become more acidic we have
higher levels of available aluminium, and aluminium will basically
suppress nutrient uptake as well as inhibit cell division so that root
development is restricted. So we always test not only for pH … but
also for aluminium levels because the two are very closely
interlinked on how a pasture will respond to lime. Sometimes you
can have a very acidic soil, down around [pH] 4.2, but a low
aluminium level and you do not get that response to lime, so the
two are an integral part of each other. Putting on lime both raises

9

Inquiry on the Impact and Trends in Soil Acidity

the pH … and reduces how much aluminium is available in the
soil.22
Other witnesses highlighted the need to manage the biology of soils
and balance a series of elements (rather than just calcium) in the
soil.23 This issue will be examined in more detail in chapter six.
A soil pH of 4 has been identified as a ‘trigger’ or critical threshold point
with regards to management with the actual structure of the soil
starting to break down. Some experts believe that this process is
difficult to remediate and possibly irreversible.24 Dr Bill Slattery,
formerly of DPI Rutherglen advised that:
… if soils are allowed to acidify to a pH in water of 4.8 or lower –
that is the critical point – we know these soils will be subject to
losses in terrestrial biodiversity and irreversible soil loss. We know
if soils become more acid than 4.8 we will lose clay, and the
consequences of that soil loss would have an impact on the
maintenance pressure on infrastructure, community viability and
particularly water quality, aquatic biodiversity, salinisation as a
result of loss of production in the recharge areas, and water logging
where soils have lost their structural stability.25
When the surface soil pH falls below 5, acidity starts to move into the
subsoil (below 20cm). A National Land and Water Resources Audit
estimated that there are 0.6 million hectares of subsoil acidity (below
pH 4.8) in Victoria.26 Acid subsoils can be difficult and expensive to
remediate.

Measuring soil acidity
There are two different ways of measuring soil pH according to the
type of soil test applied – pH measured in water or calcium chloride.
Soil pH tests in calcium chloride provide more consistent results due to
the seasonal variations associated with soil pH measured in water.
The water pH measurement may vary as much as 0.6 to 1.2 (higher) in
low salinity soils and 0.1 and 0.5 (higher) in high salinity soils than pH
measured in calcium chloride.27 Soil pH will be expressed in this report
in terms of calcium chloride unless otherwise stated. The Committee
was advised that pH measured in calcium chloride is a relatively new
22
23
24
25

26
27
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Mr T Good, Agronomist, Elders, transcript of evidence, 3 September 2003, p. 190
For example, refer to Ms L Clay, Chair, West Gippsland Catchment Management Authority,
transcript of evidence, 23 September 2003, p. 224
For example refer to Mr G Gibson, Chairman, Victorian Limestone Producers Association,
transcript of evidence, 5 August 2003, p. 64
Dr B Slattery, formerly of DPI Rutherglen, transcript of evidence, 22 August 2003, p. 124.
Refer also to submission no. 17 from the Woady Yaloak Productive Catchment Management
Group for a discussion on the ‘trigger point’ level of acidity and corresponding increase in
availability of aluminium, p. 1
CSIRO Land and Water, 2001, Australian Agriculture Assessment 2001, National Land and
Water Resources Audit, Volume 1, p. 127
Department of Natural Resources and Environment, 1999, Acid Soil Action, p. 16
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test and that in Victoria there are many more historical soil test results
in water (70,000 results out of 82,000 results in one major data set
cited).28

Causes of acid soils
Soil acidification is a naturally occurring process in soil formation.
Soils acidify as they weather over millions of years.29 However the
acidification of soils can be greatly accelerated by some agricultural
practices.
There are four main causes of soil acidification.
1. Removal of product from the farm or paddock
Most agricultural products are slightly alkaline so their removal from
the farm leaves soils slightly acidic. The alkalinity of different
agricultural products, and therefore the impact of their removal varies,
as illustrated in Figure 3. Soil acidification is often expressed in terms
of the amount of lime (calcium carbonate) required to neutralise the
input of acids into the soil.
Product
Wheat
Lupins
Grass hay
Clover hay
Lucerne hay
Wool
Meat
Milk
Figure 3:

Yield
2 t/ha
2 t/ha
5 t/ha
5 t/ha
5 t/ha
5 kg/sheep
1 lamb
1000 litres

Lime
requirement
18 kg/ha
40 kg/ha
125 kg/ha
200 kg/ha
350 kg/ha
0.07 kg/sheep
0.02 kg/lamb
4 kg/1000 litres

An indication of the amount of lime needed to
neutralise acidification caused by removal of alkalinity
in agricultural produce. Source: Dolling, P et al. 2001,
National Land and Water Resources Audit, Project
5.4C, Soil Acidity and Acidification, p. 15

2. Leaching of nitrogen below the plant root zone30
Australian soils are naturally deficient in nutrients such as nitrogen that
are essential for the production of agricultural crops. Modern farming
28

29
30

Mr D Crawford, Research Officer (Soil Science), State Chemistry Laboratory, Research and
Development Division, Department of Primary Industries, transcript of evidence, 4 September
2003, p. 203
NSW Agriculture and Acid Soil Action, July 1999, The causes of soil acidity, Leaflet No. 5,
p. 1
Slattery B and Hollier C, 2002, The Impact of Acid Soils in Victoria, prepared for Department
of Natural Resources and Environment, Goulburn Broken Catchment Management Authority
and North East Catchment Management Authority, p. 5
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systems therefore require the addition of nitrogenous fertiliser to
maintain yield, especially where continuous cropping is practised and
in the case of high value crops such as canola. Some forms of
nitrogen fertiliser are more acidifying than others. Ammonium sulphate
for example acidifies the soil as it is biologically transformed to nitrate.
If any excess nitrate is not utilised by the plants then it is available for
leaching below the root zone (Figure 4). The Committee was also
advised that legumes such as clover also play a role in the acidification
of soil.31 There are many recognised benefits of using legumes in the
agricultural production system. However, the bacteria on the roots of
the plants fix nitrogen which gets washed down the soil profile when it
rains, accelerating the rate at which soil becomes more acid.
Dr Richard Eckard, Research Team Leader, Nitrogen Program, from
DPI Ellinbank, stated that more soil acidity has probably been caused
by legume nitrogen fixation in Australian pastures than through the
application of nitrogen fertiliser.32

Figure 4:

31
32
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The causes of soil acidity induced by agriculture (NSW
Agriculture, Agfact 19 Soil acidity and liming)

For example refer to Mr P Haines, Acting Director, Agriculture Development Group,
Department of Primary Industries, Briefing, 16 July 2003, p. 4
Dr R Eckard, Research Team Leader, Nitrogen Program, Department of Primary Industries
Ellinbank and The Institute of Land and Food Resources, The University of Melbourne,
transcript of evidence, 23 September 2003, p. 229
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3. Inappropriate use of nitrogenous fertilisers
The amount of acid added to the soil by nitrogenous fertiliser depends
on the type of fertiliser. The most acidifying are ammonium sulphate
and monoammonium phosphate. Application of such fertilisers before
a plant is at a suitable stage of growth to absorb the available nitrogen
is an example of inappropriate use.
4. Build up of organic matter
There are many benefits associated with organic matter in soil (ie soil
structure). Dr Slattery stated that adding organic material to soils
increases their capacity to withstand a decreased pH in the short
term.33 However a build up of organic material may make soil more
acidic.
It is important to note that there are a number of other factors that have
a significant impact on the rate of soil acidification including rainfall and
soil structure. The amount of nitrate that leaches will depend on the
amount of nitrogen in the soil and the amount of water draining below
the root zone.34 There is less drainage and less nitrate leaching in
soils with a high clay content.35 As Dr Anna Ridley, Senior Research
Scientist, from DPI Rutherglen explained to the Committee:
Soil acidity is really a high rainfall problem. The higher the rainfall
the more naturally likely the soil is to be acid. The Mallee does
not have acid soils. The main areas are north-eastern Victoria –
so anywhere on the eastern slopes of the Great Dividing Range –
and parts of Gippsland and south-western Victoria. Basically
anywhere that is hilly and has a high rainfall has natural soil
acidity.36
The capacity of a soil to resist changes in pH is defined as its ‘buffering
capacity’.37 Soils with high clay content or high organic matter content
have a higher pH buffering capacity, whilst sandy soils tend to be
acidic. The Committee was also advised that the original parent
material of soils is a factor affecting soil pH and rates of acidification
with soils formed on granites generally more acidic than soils formed
on basalts or sedimentary material.38
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Dr B Slattery, formerly of DPI Rutherglen, transcript of evidence, 22 August 2003, p. 125.
Refer also to Mr S Lee, former Chair, Compost Victoria, transcript of evidence, 24 November
2003, pp. 354-358
Dolling, P et al, 2001, National Land and Water Resources Audit, Project 5.4C, Soil Acidity
and Acidification, p. 14
Ibid, p. 14
Dr A Ridley, Senior Research Scientist (Catchment Management), DPI Rutherglen, Briefing,
16 July 2003, p. 2
Department of Natural Resources and Environment, 1999, Acid Soil Action, p. 100
Submission no. 8, Mr D Burrow, Soil Scientist, Department of Primary Industries Tatura, p. 1
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The geographical occurrence of acid soils in Victoria
The occurrence of acid soils in Victoria is illustrated in Figure 5. More
than half the affected soils are in north east Victoria. As noted in the
introduction, approximately 23% of the state’s agriculturally productive
soils are affected by losses in productivity due to acidity. About 62% of
Victoria’s total land area is affected by surface soil acidity.39

Figure 5:

Surface soil pH. Source: Victorian Resources Online
website. Derived from McLaren et al, 1996, Temporal
and spatial changes in soil chemistry across Victoria:
II pH and electrical conductivity in Australia and New
Zealand National Soils Conference, Soil science:
raising the profile.

The (former) Department of Natural Resources and Environment
projects that the catchments expected to be worst affected by acid
soils in the year 2050 will be:

39
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•

North East,

•

Goulburn Broken,

•

Glenelg-Hopkins,

Slattery B and Hollier C, 2002, The Impact of Acid Soils in Victoria, prepared for Department
of Natural Resources and Environment, Goulburn Broken Catchment Management Authority
and North East Catchment Management Authority, p. 4
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•

West Gippsland,

•

southern North Central, and

•

southern Wimmera.

The projected surface soil pH for the year 2050 is set out in Figure 6.
The data presented in Figures 5 and 6 will be discussed further in
chapter five. The green lines represent the Catchment Management
Authority boundaries, the locations of which are illustrated in Figure 7.
Soil acidification affects all Australian states. According to the
Australian Natural Resources Atlas, New South Wales has the largest
area of acidic surface soils, followed by Western Australia, Victoria and
Queensland.40

Impact of acid soils
The Department of Primary Industries states that soil acidity can have
the following impacts on agriculture and the wider community:
• increased nitrate contamination of groundwater and reduced
water quality;
• reduced agricultural yields, farm income and domestic/export
earnings;
• reduced options for agriculture;
• reduced vegetative cover, leading to accelerated run-off and
erosion;
• irreversible clay structure damage (or hard setting);
• declining pH of streams;
• increased infrastructure costs; and
• decreased land values.41
However the evidence received by the Committee during the Inquiry
highlights that there is some debate/contention about these impacts.
This will be explored further in subsequent chapters.

40
41

Australian Natural Resources Atlas: Land – Soil acidification, 2001, Natural Heritage Trust, p.
121
http://www.dpi.vic.gov.au accessed on 20 November 2003
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Figure 6:

Surface soil pH in the year 2050. Source: Slattery B
and Hollier C, 2002, The Impact of Acid Soils in
Victoria, prepared for Department of Natural
Resources and Environment, Goulburn Broken
Catchment Management Authority and North East
Catchment Management Authority

Figure 7:

Catchment Management Authority boundaries in
Victoria. Source: Victorian Resources Online website
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Key challenges and management solutions
Several measures for managing acid soils are canvassed in the
literature. Preventative measures include monitoring the pH status of
soils; using forms of nitrogen fertilisers with a lower acidifying effect;
feeding out hay and silage on acidic paddocks; and using better
grazing and irrigation methods. Avoiding irrigating when soil nitrate
levels are highest and growing deep rooted perennial species that take
up nitrogen from greater depth are also commonly cited as
management options.
Corrective measures discussed in the literature include:
• applying lime to increase the pH of soil;
• retaining and sowing deep rooted perennial grasses to improve
the recycling of nitrogen and reduce leaching;
• matching fertiliser inputs to plant needs (to avoid excessive
leaching);
• using strategic grazing practices – maintaining a desirable
grass: legume balance; and
• using acid tolerant species. Growing acid tolerant plants will
enable production to continue but will not correct acidity.42
Witnesses advised the Committee that in many cases the
management options for acid soils are well understood and
established. However there are number of wider social and economic
challenges that significantly influence the uptake of such options by
landholders, for example the cost price squeeze on agriculture, ageing
farmer population and increasing intensity of agricultural production.
The Committee has found that such factors greatly increase the
complexity of managing one of Victoria’s most significant land
degradation issues. As Dr Richard Price, consultant to Land and
Water Australia advised the Committee:
… [the report] Australian Agriculture Assessment 2001 – National
Land and Water Resources Audit … has definitive statements on
the extent, cost, impact and nature of soil acidification. It even has
some … statements in there about management of soil
acidification. If we could wave the magic wand and make those
management practices occur, it would mean that the problems we
have in front of us could be easily overcome. In other words, the
answers are largely there – depending on how you define
‘answers’; the management practices are there; the other issues
behind putting those management practices into place are
problematic.43
42

43

At
http://www.dpi.vic.gov.au/web/root/domino/cm_da/nrefa.nsf/frameset/NRE+Farming+and+Ag
riculture?Open Document and NSW Agriculture and Acid Soil Action, 1999, Pastures and
acid soils, Leaflet No. 6, p. 3
Dr R Price, Coordinator, Grain and Graze Program and Consultant, Land and Water
Australia, Briefing, 12 November 2003, p. 308
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Chapter

3

Framework for managing acid soils
in Victoria
Key findings
3.1

In the 1980s and early 1990s, Victoria was a leader in acid soils research
and extension with programs run through the former Department of
Natural Resources and Environment and its predecessors. However,
there is currently no formally articulated State Government position on
acid soils nor a coordinated research and extension program.

3.2

The production of The Impact of Acid Soils in Victoria report is the most
recent statewide initiative on acid soils management. The aim of the
report is to improve the awareness of the impact of soil acidification and
identify issues that should be considered in developing a strategy to
manage acid soils. However none of the recommended actions in the
report have been adopted by government.

3.3

In the catchment management authorities’ (CMAs) Regional Catchment
Strategies, soil health has historically had a lower priority than issues such
as biodiversity and water quality. A number of catchment management
authorities have now recognised the need to address the issue of soil
health through the development of specific strategies. However, these
strategies are either in the process of being prepared or in draft form; or
are limited by a lack of data and do not have implementation funding
allocated to them.

3.4

The capacity of different CMAs to manage acid soils varies markedly.
Many CMAs lack the technical expertise to conduct extensive soil survey
and monitoring programs or develop strategies for managing complex soil
health issues like acidity.

3.5

In NSW acid soil management has shifted from a dedicated program to a
catchment approach. Concerns have been raised about this change in
management approach.

3.6

The Victorian Landcare network is regarded by the Department of
Sustainability and Environment (DSE) and Department of Primary
Industries (DPI) as an important vehicle through which issues such as soil
acidity can be managed. In the catchments identified as being at greatest
risk of the effects of soil acidification, the level of awareness and concern
amongst Landcare groups varies considerably from region to region.
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3.7

The private sector has undertaken much of the direct extension to farmers
in Victoria in recent years as traditional State Government extension
services have been wound back.

Introduction
The Victorian Catchment Management Council (VCMC) in its
catchment condition report highlights that soil management is a clear
area of risk across all regions: While some regions will pick up
elements of soil management in other programs the lack of emphasis
generally across Victoria is of concern.44
Furthermore the VCMC has identified that there is a clear need for
integrated and comprehensive soil management programs and while
salinity is being dealt with adequately, issues like acidification have not
been picked up by government and the community.45
This chapter outlines the current framework for the management of
acid soils in Victoria and describes the roles of state and federal
departments, catchment management authorities (CMAs) and the
private sector.

Historical context
During the 1980s the approach to management of soil acidity in
Victoria centred around a comprehensive research and extension
program based at DPI Rutherglen (formerly Rutherglen Research
Institute).46 The focus of acid soils research at that time in Victoria was
on cropping systems and there was a strong demand from farmers for
management information. It was common for up to 1,000 farmers to
attend acid soil management field days. In the late 1980s and early
1990s the research program was scaled down as the technical
solutions became well understood. However research continued on
acidification rates, the responsiveness of pastures to lime and the
economics driving acid soil management.47
In the 1990s soil acidity was addressed through two projects in
Victoria: the Victorian Acid Soils Technology Transfer project funded
by the Natural Heritage Trust (NHT) and the development of an acid
soil decision support manual funded by Land and Water Australia as
part of the Federal National Soil Acidification Program. These
programs were partnerships between the state and federal
governments.

44
45
46
47
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Victorian Catchment Management Council, October 2002, The health of our catchments: a
Victorian report card 2002, p. 94
Ibid, p. 94
DPI/DSE submission no. 23, pp. 10 and 16
Ms C Hollier, Research Scientist, Environmental and Resource Sciences, Research and
Development Division, DPI Rutherglen, Briefing, 20 August 2003
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The Victorian Acid Soils Technology Transfer project operated from
1991-94 and involved an extensive program of workshops with
landholders and other stakeholders.48 The workshops were supported
by the Australian Fertiliser Services Association and the Victorian
Limestone Producers Association.49 As part of this program a full-time
Extension Officer was employed by the Department to coordinate the
workshop program throughout the state. The funding for the extension
position and the workshops ceased in 1994.50
The National Soil Acidification Program, initiated by the Federal
Research and Development Corporation, Land and Water Australia,
involved all states and consisted of research and development projects
followed by an extension component.51 In Victoria the focus of the
program was on the development of an acid soil decision support
manual called Acid Soil Action. It was designed for south-eastern
Australia and developed by Rutherglen Research Institute in
collaboration with stakeholders from Victoria, NSW and South
Australia.52 With the launch of the manual in 1999, active research and
extension on acid soils in Victoria ceased. With the exception of this
manual, according to Ms Carole Hollier, Research Scientist,
Environmental and Resource Sciences, Research and Development
Division, DPI Rutherglen, there has been no significant research and
development program on acid soils in Victoria for 7 years.53
The Impact of Acid Soils in Victoria report is the most recent statewide
initiative on acid soil management.54 The report was prepared by DPI
Rutherglen in consultation with an Acid Soils Steering Committee
between February 2000 and 2002. The steering committee had
representatives from the North East Catchment Management
Authority, the Goulburn Broken Catchment Management Authority, the
Victorian Farmers Federation and the former Department of Natural
Resources and Environment. The report was largely a response to the
renewal of the Regional Catchment Strategies of the two Catchment
Management Authorities and represented an endeavor to develop a
coordinated approach to acid soil management.
The aim of the report was to improve the awareness of the impact of
soil acidification and identify issues that should be considered in
48
49
50
51
52
53
54

DPI/DSE submission no. 23, p.10
Mr T Tovey, Treasurer, Victorian Limestone Producers Association, transcript of evidence, 5
August 2003 p. 60
Mr S Dellavedova, National Vice President, Australian Fertiliser Services Association,
transcript of evidence, 4 August, 2003, p. 35
Dr R Price, Coordinator, Grain and Graze Program and Consultant, Land and Water
Australia, Briefing, 12 November, 2003, p. 307
Department of Natural Resources and Environment, 1999, Acid Soil Action: a practical
decision support guide to assess the problem and manage the risks, p. 2
Ms C Hollier, Research Scientist, Environmental and Resource Sciences, Research and
Development Division, DPI Rutherglen, Briefing, 20 August 2003
Slattery B and Hollier C, 2002, The Impact of Acid Soils in Victoria, prepared for Department
of Natural Resources and Environment, Goulburn Broken Catchment Management Authority
and North East Catchment Management Authority, p. 33
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developing a strategy to manage acid soils.55 The report collates both
current knowledge and identifies knowledge gaps on the status and
effects of soil acidification in Victorian catchments. It provides a broad
assessment of the future impacts of soil acidification for each of the 10
Victorian catchments and identifies those soil types and regions within
each catchment at greatest risk of increasing acidification. This
analysis, while on a very broad scale, forms the basis of
recommendations for a strategic approach to controlling the impacts of
soil acidification across Victoria. The recommended approach includes
the following elements:
•

a cost and impact analysis identifying the public and private
costs and benefits of addressing soil acidity;

•

a focussed education program and promotion of best practice
management;

•

statewide monitoring program;

•

identification of priority zones within each catchment; and

•

research and development to address the environmental
impacts of soil acidification.

The report is significant in that it provides the most up to date
assessment of the status of acid soils in Victoria and highlights a clear
need for action. The report emphasises that:
…the initiation of future research, development and extension
activities in acid soils will require partnerships between community
and private sector groups with a clear understanding of what can
be achieved by each. In order to facilitate such programs it will be
important to link the outcomes from any acid soils strategy to that of
other natural resource programs.56
The status of the report is unclear. The Committee understands that
the government has not responded to the report and it does not have
Ministerial endorsement.57 There has been no timeframe nor funding
allocated to the implementation of the recommendations contained in
the report. The VCMC stated that while the report identifies a range of
ways to reduce soil acidity, it contains no measurable targets.58 The
Committee was advised that the development of the document was
protracted, taking two years from its inception. According to the
Executive Officer of the Goulburn Broken CMA and member of the
Acid Soils Steering Committee, progress of the report was hampered

55
56
57
58
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Environment, transcript of evidence, 4 August 2003, p. 21
Victorian Catchment Management Council, October 2002, The health of our catchments: a
Victorian report card 2002, p. 67

Chapter 3 – Framework for managing acid soils in Victoria

by bureaucratic processes and what he perceived was a lack of
interest from government.59

Current framework for managing acid soils in Victoria
In Victoria the current management framework for acid soils is built
around two institutional domains: Catchment Management Authority
Regional Catchment Strategies (RCS) and research and extension
through the Department of Primary Industries’ Catchment and
Agriculture Services Division (CAS) and the Primary Industries
Research Victoria Division (PIRVic).60 Environmental management
systems and land stewardship are identified as potential methods of
managing acid soils in the DPI/DSE submission.61 These concepts are
discussed in detail in chapter six.

Role of Catchment Management Authorities in managing acid
soils
Protection of public and private land and water resources in Victoria is
coordinated through ten Catchment Management Authorities. The
CMAs have a responsibility for the preparation of 5-year Regional
Catchment Strategies which identify natural resource management
priorities and form the basis for investment in programs. RCS use an
assets-threats framework to prioritise actions. Acidification is identified
as a threat to production and environmental assets by seven CMAs.62
At the catchment level soil health has generally had a lower priority in
Regional Catchment Strategies compared with issues such as
biodiversity and water quality. However, a number of CMAs have now
recognised the importance of managing acid soils and are beginning to
address soil health issues through the development of soil health
action plans or strategies.
As noted in chapter one, the CMAs emphasised to the Committee the
importance of addressing issues like acidification from a local
perspective. For example, the Glenelg-Hopkins CMA believes that
regional differences in soil types and processes, rainfall, industries and
communities must be recognised in developing actions for
management of acid soils.63
The North East, Goulburn Broken and North Central CMAs have
developed draft soil health strategies. In the North Central catchment,
59
60
61
62

63

Mr P Stevenson, Executive Officer, Goulburn Broken Catchment Management Authority,
transcript of evidence, 22 August 2003, p. 124
DPI/DSE submission no. 23, p. 10
Ibid, p. 18
Acid soils are targeted in the North East, Goulburn Broken, North Central, Wimmera,
Glenelg-Hopkins, Corangamite and Regional Catchment Strategies in a discussion paper by
Port Phillip & Westernport CMA
Mr L Norman, Consultant, Glenelg-Hopkins Catchment Management Authority, transcript of
evidence, 3 September 2003, p. 175
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an independent study of the on-farm costs of soil acidity, sodicity and
salinity was conducted.64 The Glenelg-Hopkins and Corangamite
CMAs are in the process of preparing soil health action plans, funded
under the National Action Plan for Salinity and Water Quality, which
will address all soil health issues in these regions. These CMAs have
identified soil acidification as a major natural resource management
issue in their region but have indicated that neither governments nor
the broader community have recognised it as such. Figure 8 provides
a summary of the status of the CMA soil health initiatives. To date, all
of the soil strategies are either drafts, requiring review, in the process
of preparation or are limited by lack of data on land capability.65 Some
CMAs are addressing this by initiating land capability studies. None of
the soil health strategies have had funding allocated towards
implementation to date.
An overview of the content of the CMA soil health initiatives is
contained in figure 9.
By way of comparison, in NSW soil acidity has been addressed
through a specific program for the past six years (Acid Soils Action see chapter four for a detailed discussion). With the advent of a total
catchment approach to natural resource management in NSW, the
Acid Soils Action program has been discontinued. Soil acidity will now
be addressed within a framework similar to that of Victoria.
Management of acid soils is incorporated into Catchment Blueprints
which prioritise issues and actions. This raises the issue of whether
soil acidity is a problem that can be dealt with through the whole of
catchment approach or requires action at a smaller scale through
dedicated programs. Some experts involved in the Acid Soils Action
program have commented that it may be very difficult to channel funds
to issues like acidification through the catchment blueprint process.66
The former coordinator of Acid Soils Action advised the Committee that
for catchments where soil acidity is not identified as a high enough
priority for funding, there will be little activity directed to management of
acid soils, even though there may be a potentially significant problem:
[a catchment management approach] is fine where a catchment …
has acid soils as a major problem, as it does in the Murray, but
there are a lot of catchments where acid soils is not the critical
thing. Therefore, if they are rating their soil health targets from 1 to
4, 1 might be carbon, 2 might be sodicity, 3 might be salinity and 4
something else, but there is still a lot of acid soil in that. You really
cannot expect to do it on a catchment management authority basis.
You need to work across catchment management authorities.67
64
65
66
67
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Figure 8:

Status of catchment management authority soil health
initiatives

Catchment
Acid soils or soil health initiative
Management
Authority
North East
• Acid soils management a target
in RCS
• Draft Soil Health Action Plan
(2001)
• Jointly published The Impact of
Acid Soils in Victoria
Goulburn
• Acid soils management a target
Broken
in RCS
• Draft Soil Health Strategy
(2002)
• Jointly published The Impact of
Acid Soils in Victoria
North Central • Target in RCS to revise draft
soil health plan
• Contributed to a report on the
on-farm costs of soil acidity,
sodicity and salinity (1999)
• Draft soil health plan prepared
in 1999
• Land resource assessment
project planned
Wimmera
• Acid soils management a target
in RCS
• Topcrop extension program
included acid soils
• Soil mapping and land capability
mapping project planned
• Land capability plan proposed
GlenelgHopkins

•
•
•
•

Corangamite

•
•
•

West
Gippsland
Port Phillip
and
Westernport

•
•

Acid soils management a target
in RCS
Soils Action Plan
Soil test program proposed
Land use and land capability
assessment for priority area
Acid soils management a target
in RCS
Regional Soils Strategy in
preparation
Soilsmart program funded
through CMA
Soil review recommended in
current RCS
Acid soils management
identified as an issue in a
discussion paper

Status

Draft in review
Completed 2002

Draft in review
Completed 2002
Proposed completion 2004
- not currently funded.

Proposed start in 2004 not currently funded

On-going
Project commissioned in
2003
Proposal – no funding
allocated
In preparation
Currently proposal only no funding allocated
In progress in Ararat Hills
region of the catchment

Draft completed December
2003
Completed 2002
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Figure 9:

An overview of the content of the CMA soil health
initiatives

The soil strategies address acidification among a suite of soil health
issues and identify management priorities and actions but they vary in
their level of detail and how site-specific the recommended actions are.
For example, the draft North East Soil Health Strategy involved
extensive consultation and outlines 10 specific actions to address soil
acidification including employing a soil health extension officer,
promoting perennial pastures, establishing soil monitoring and testing,
quantifying off-site impacts and public benefits of managing acid soils,
investigating lime loans, bulk storage of lime and developing quality
assurance for lime spreaders in partnership with industry.68 Whereas
the Goulburn Broken and the North Central soil health strategies are
more generic documents.
The Goulburn Broken Draft Soil Health Strategy identifies priority
geographical areas for management of acid soils, outlines
management options within the catchment and identifies six key
activities to address soil acidity including education, monitoring, land
capability assessment, development of best practice guidelines,
investigation of alternatives to lime and management of off-site impacts
of soil acidity. No budgets or time frames are set out for these
actions.69 The Draft North Central Dryland Soil Health Strategy takes a
similar approach and contains a target of maintaining the pH of 40% of
land with soil acidification through the application of lime.70
The Wimmera Regional Catchment Strategy sets five management
targets to address soil health decline in the region (including
acidification in the southern Wimmera).71 Acid soils are identified as a
threat in the Corangamite RCS and included in the issues to be
addressed by a regional soil health strategy (in preparation).72
The Glenelg-Hopkins RCS sets 5 management targets to address soil
health including development of a regional Soils Action Plan (in
preparation), increasing community knowledge of soil acidification
issues and research into regional soil acidification remediation
measures.73
The West Gippsland RCS contains a very broad target to review soil
characteristics and seek agreement on a definition of soil health for the
region.74
68
69
70
71
72
73
74
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North East Catchment Management Authority, submission no. 4, p. 2; North East Soil Health
Action Plan Draft April 2000, North East CMA, p. 44
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North Central CMA, 1999, North Central Draft Dryland Soil Health Strategy, p. 60
Wimmera CMA, 2003, Wimmera Regional Catchment Strategy, 2003, Draft, p. 53
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The strength of the Victorian CMAs is their ability to engage the
community on issues such as soil health, develop partnerships and act
as a broker in bringing together key stakeholders. For example, the
North East and Goulburn Broken CMAs with DNRE and the VFF jointly
commissioned the Impact of Acid Soils in Victoria report and were
represented on the Acid Soils Steering Committee which oversaw the
report’s development. However, it has been noted that the capacity of
different CMAs to manage acid soils varies markedly. For example,
the Goulburn Broken CMA has been identified as one of the National
Action Plan for Salinity and Water Quality (NAP) priority catchments
and therefore benefits from additional funding.75
Furthermore the Government submission to the Inquiry notes that the
technical capacity of CMAs can be over-extended in managing
complex issues like soil acidity.76 Similarly the Executive Officer of the
Victorian Catchment Management Council told the Committee:
… certainly ‘which way forward’ is the issue that the catchment
management framework is having some difficulty with, because
individual soil health issues cannot be considered in isolation. It is
possible to deal with the consequences of acidity, but if we are
saying that the acidification of soils indicates we are not fully
sustainable in our land-use practices, then it is an issue we are
having trouble coming to terms with … the soil health strategies …
do not provide a good idea of precisely what to say to individual
managers of land.77
One of the key difficulties for catchment management authorities in
managing acid soils is the incompatibility of planning processes at the
catchment scale and on ground decision-making processes of
individual landholders.
All CMAs have identified a need for more up to date and site-specific
soil data as well as on-going monitoring programs yet such projects
are costly.

Landcare and community networks
The community networks within Victoria, particularly the Landcare
network are seen by DSE and DPI as important vehicles through which
issues such as soil acidity can be managed.78 It is interesting to note
that the level of awareness and concern about soil acidity varied
markedly amongst Landcare groups in different regions. For example,
submissions to the Inquiry were made on behalf of 13 individual
Landcare groups and three Landcare networks from the North East
75
76
77
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Dr A Ridley, Senior Research Scientist, DPI Rutherglen, Briefing, 16 July 2003, p. 8
DPI/DSE submission no. 23, p. 11
Mr D Cummings, Executive Officer, Victorian Catchment Management Council, transcript of
evidence, 5 August 2003, p. 46
Mr A Phillips, Team Leader, Landscape Change, Department of Sustainability and
Environment, transcript of evidence, 4 August 2003, p. 18
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and Goulburn Broken CMA regions. These groups see an important
role for Landcare in the management of acid soils at the local, subcatchment level and several have been involved in hands-on soiltesting programs. Trentham District Landcare group in the North
Central Catchment obtained NHT funding to run a soil acidity
awareness program which included soil testing workshops.
Yet in some other regions it was difficult to find Landcare groups or
networks with an interest in the issue. The Committee believes this is
due to a combination of factors. Firstly, regional differences in
agricultural enterprises have resulted in variations in the level of
awareness of acid soils among farmers. For example, much of the
research and extension effort on acid soils occurred at Rutherglen with
a focus on cropping systems, consequently in areas where more crops
are grown farmers have become more aware of soil acidification.
Secondly, members of Landcare groups may personally view soil
acidity as an important issue but feel that Landcare is better placed to
deal with other issues they may have an interest in, while productivity
groups (e.g. Southern Farming Systems) are better placed to assist
them to manage acid soils.79 Dr Richard Price, Coordinator of the
Grain and Graze Program told the Committee: I have experience of
Landcare groups not getting involved in soil acidification because they
have seen it as a private good.80
Finally, some Landcare groups have found that obtaining funds for
managing production issues such as acidification is difficult.81

Department of Primary Industries: extension and research
The Department of Primary Industries provides research and extension
services through its Catchment and Agriculture Services Division and
scientists of the Primary Industries Research Victoria Division
(PIRVic).82 DPI regional and institute staff deliver specialist technical
advice to agricultural industries across the state. Of these
approximately 4.5 (equivalent full time) extension staff and 5
(equivalent full time) research staff are involved in aspects of acid soil
management.
The nature of extension programs varies from region to region. While
there are no specific programs that address soil acidity, the issue is
taken up through a range of programs in different regions. For
example the Soilsmart program funded by NHT in the Corangamite
CMA region promoted soil health throughout the catchment. The
program ran from 2000 – 2002 with over 1,700 participants and
included a soil testing program, provision of advice on fertilisers and
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other management practices.83 Mr Troy Clarkson, Coordinator of the
SoilSmart program told the Committee:
We conducted various workshops, whole-farm plan courses and
seminars and also produced a lot of information packages to get
the message out there. Through the whole-farm plan courses we
tried to promote the understanding of land and soil capability and to
promote an awareness that each soil has to be managed according
to its capability, resulting in a reduction of acidification rates and
other land degradation problems in the area. Often the seminars
were conducted with Landcare groups, and again the seminars
were on soil health issues … We got a very positive response to
acidification and acid problems in particular.84
DPI regional staff also coordinate whole farm planning courses which
help farmers identify different soil parameters and adapt management
practices to suit the environments on their farm, for example by using
more acid-tolerant species or changing practices according to
acidification rates or acidity levels.85 Other extension programs
coordinated by DPI which include components on acid soils
management include Topcrop, Prograze and Beefcheque.
Primary Industries Research Victoria is the new (since July 2003)
research division of DPI and provides services to DPI, DSE, the CMAs,
industry and other stakeholders. As a research division, PIRVic
responds to the priorities set by state and federal government and
industry funding bodies. PIRVic is now structured around disciplines
rather than geographical regions. The Committee was advised that
this new structure is designed to promote collaboration between
different disciplines on individual research projects. Soil and water
research is mainly undertaken at Bendigo, Werribee, Rutherglen,
Ellinbank and Tatura.86 The Committee was advised by Dr Anna
Ridley, Senior Research Scientist at DPI Rutherglen that currently
research specifically addressing acid soils is very limited in Victoria.87
As discussed elsewhere in this report, much of the acid soils research
in Victoria has been based around cropping systems. Less emphasis
has been placed on acidification in pasture systems. However, DPI
Hamilton has done some research on acidification in high rainfall
grazing systems including responses to surface applied lime under
grazing and is involved in a 25 year project which is measuring the
changes in soil acidity over time under grazing regimes.88 At DPI
Ellinbank in Gippsland, similar work has been undertaken to determine
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the economic viability of lime application in dairy pasture systems.89
Work at Ellinbank on nitrogen fertiliser in the dairy industry has also
provided data on the pH changes caused by the nitrogen fertiliser
regimes used in dairy systems.90
The State Chemistry Laboratory has collated soil test data from around
the state to produce broadscale maps of the geographic trends in
surface soil acidity and alkalinity. These data form the basis of
predictions of soil acidity risk outlined in The Impact of Acid Soils in
Victoria report.91 This data will be discussed in detail in chapter five.

Sustainable agriculture initiatives
Much of the recent work related to soil acidity in Victoria has been
undertaken indirectly through a range of sustainable farming research
and development initiatives funded through industry research and
development corporations and state and federal governments. These
programs have addressed the management of soil acidity within the
context of developing more sustainable and profitable farming and
grazing systems. Perhaps the most comprehensive of these programs
to date has been Sustainable Grazing Systems which ran from 1996 –
2001 throughout the high rainfall zone of southern Australia. This was
a research, development and extension initiative of Meat and Livestock
Australia with state and federal partners. It consisted of four areas of
activity all of which included components on the management of soil
acidity.92
The Murray-Darling Basin Commission’s Landmark program is a
research project focusing on sustainable land use in dryland
agricultural regions of the Murray-Darling Basin. One of the Landmark
projects in progress is Adoption of current recommended practices for
managing acidity in the Goulburn Broken Catchment.93 The program
is managed through DPI Rutherglen and has identified current
recommended management practices for soil acidity in the catchment
and drawn conclusions on the economic feasibility of adopting these
practices throughout the region.

Role of the private sector
In Victoria the fertiliser and lime industries have been involved in a
range of acid soils research and extension programs both in
partnership with government and through the Australian Fertiliser
89
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Services Association (AFSA) and the Victorian Lime Producers
Association (VLPA). Both of these industry bodies advised the
Committee that, while in the early to mid 1990s there was a successful
collaboration between their industries and government to implement
the acid soils technology transfer project, there has been a lack of
partnership with government since that time.94 Both AFSA and the
VLPA indicated that they were keen to re-develop such partnerships.95
Links between government researchers and the private sector are
certainly still in place in Victoria but these are generally on an ad hoc
basis. For example, when HiFert released a new product they invited
a DPI acid soils expert to present at their field day.96 The Committee
believes that there are many opportunities for further cooperative work
between the public and private sectors. These issues will be
discussed in detail in chapter six.
As the peak organisation for fertiliser, lime and gypsum industries
including suppliers, spreaders and manufacturers (including the large
manufacturers such as Incitec Pivot, HiFert, WMC and Summit) AFSA
has been involved in the provision of extension on acid soil
management since 1988 when it formed the AFSA acid soils
committee. AFSA as an organisation has a history of partnerships with
government through the research institutes. AFSA has also
collaborated with the Sustainable Grazing Systems program (funded
through Meat and Livestock Australia) to undertake trials involving
local groups of farmers in western Victoria to quantify the benefits of
broadcast lime on pastures.97
Over the past decade much of the advice on nutrient management has
shifted from the public to the agribusiness sector as traditional state
government extension services have been replaced by other
mechanisms such as the Landcare networks.98 For example, Incitec
Pivot has a regional network of 13 agronomists and 20 sales staff who
are interacting with farmers on a daily basis and providing advice.99
The government extension model is retained to some extent in NSW
where the Department of Agriculture employs about 100 District
Agronomists to service the state’s 19,000 farmers but private sector
agronomists play a key role in provision of advice and most farmers
would see a private sector agronomist at least once a year.100
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In Victoria, with far fewer department agronomists and extension
officers operating throughout the state, the extension and advisory role
and responsibility of private sector agronomists and sales staff is
considerable. However the Committee was told that often the advice
coming from agribusiness agronomists is less strategic, more productrelated and tends to be annual advice.101 There is a clear need to
ensure that agronomy and sales staff of the lime and fertiliser
industries are supplied with the latest research on issues like soil
acidification. The private sector also holds a large soil test database
that has already been accessed through the National Land and Water
Resources Audit. The question of access to such a database is
discussed in chapter six.
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Chapter

4

Management of acid soils in other
jurisdictions
Key findings
4.1

Acid soils research and extension programs in New South Wales, Western
Australia and South Australia have resulted in changes in land use and
landholder behaviour, with significant increases in the application of
agricultural lime reported in all three states.

4.2

The Western Australian and New South Wales programs were
characterised by a strong link between research and extension. Cost
benefit analyses of both of these programs indicated that they will deliver
lasting benefits to the agricultural sector.

4.3

Departmental staff considered the programs were successful because of
the partnerships developed, on many levels, between state government
departments, industry research and development corporations, the
fertiliser and lime industry and farmer groups.

4.4

The three state programs generated a large amount of information and
expertise on managing acid soils.

4.5

All three programs had an agricultural focus, with a strong emphasis on
liming but had little consideration of the environmental or off-site impact of
soil acidification. This was identified as a deficiency, for example, by staff
of the New South Wales program.

4.6

Soil advisers in all three states expressed concerns about the capacity of
the catchment management approach to deal with issues such as soil
acidity and the loss of expertise with the conclusion of the acid soils
programs in all three states.

4.7

At the national level there are no specific acid soils research and
management programs

Introduction
During the mid 1990s, in response to the increasing impact of soil
acidification on agricultural production, programs were introduced in
New South Wales, South Australia and Western Australia aimed
specifically at managing acid soils. While each of the programs took
33
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somewhat different approaches, the key performance indicator for all
three programs was an increase in the application of agricultural lime.
The New South Wales and Western Australian programs included a
substantial research component along with extension, while the South
Australian program was essentially an extension and promotion
campaign. The three interstate programs generated a large amount of
information and expertise, developed systems to communicate
information and train land managers and advisers and produced tools
to assist farmers in managing acid soils.
The three programs generally succeeded in fulfilling their objectives
with significant increases in lime use in agriculture and in farmer
awareness of acid soils. However, each of these programs has now
concluded and the future of acid soil management in each state, while
it is likely to continue in some form, is unclear. In addition to the state
government programs, a number of nationally focussed acid soils
programs have been supported by the Federal Government and
industry research and development corporations. This chapter outlines
the approaches to the management of acid soils in New South Wales,
Western Australia and South Australia and at the national level. The
management of acid soils in Queensland and Tasmania is also briefly
discussed.

Acid Soil Action Program - NSW
New South Wales has the highest level of soil acidity in Australia.
Over 13 million hectares of land is seriously affected by soil
acidification, with a further 6 million hectares considered at risk of
developing severe soil acidity.102 Current estimates of the total cost of
soil acidity in NSW range from $90 million to $380 million per year.103
The Acid Soil Action (ASA) program, which operated from 1997 to
June 2003, was the principal statewide policy in New South Wales for
managing acid soils. The program was an initiative of the New South
Wales Government and managed by New South Wales Agriculture.
The Wagga Wagga Agricultural Institute was responsible for managing
ASA and conducted much of the research associated with the
program.
ASA consisted of two main sub-programs that addressed the different
types of acid soils: Acid Soil Action (Agriculture); and Acid Sulphate
Soils Program. ASA (Agriculture) is discussed in this chapter.
In the first three year period (1997 – 2000), ASA received $7.5 million
from the New South Wales Government ($4.9 million for acid soils and
$2.1 million for acid sulphate soils). In addition, ASA (Agriculture)
received a further $10.1 million in-kind contributions from stakeholder
102
103
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groups.104 In 2001-2003 ASA received approximately $4.1 million of
State Government funding.105 The program was discontinued in mid2003 when its funding bid for a further 3 years was unsuccessful.
Acid Soil Action was initiated in response to needs identified by New
South Wales Agriculture and a national review of soil acidity106
commissioned by Land and Water Australia. Essentially, it was
identified that, while the process and management of soil acidification
was well understood by researchers, farmers in New South Wales
were not adopting acid soils management practices. In addition, the
benefits of managing acid soil in non-arable (non-cropping) grazing
systems in New South Wales were not well understood.107
The ASA program was modelled on a successful New South Wales
government salinity extension program, Salt Action.108 ASA was
originally intended to be a ten-year program, although subject to
application for government funding every three years.
The goal of ASA was to correct soil acidity where it affected pastures,
crops and horticulture in New South Wales and to stop losses of soil
fertility and the development of dryland and stream salinity problems
caused by continuing acidification.109 While the program focussed on
soil acidity it clearly encompassed other related land and water issues.
New South Wales Agriculture delegated the responsibility of managing
the ASA program to a management committee made up of agency,
community and industry representatives. The program was
administered within New South Wales Agriculture using the
Department’s financial and staff management processes. A project
coordinator located at Wagga Wagga Agricultural Institute managed
the day to day operations of the program.110
The ASA program operated through a grants scheme whereby
government agencies, universities, farmer and community groups,
industry and consultants were funded to conduct research and
extension activities. Funding was allocated according to a set of
guidelines developed by the management committee.
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Acid Soil Action sub programs
The ASA (Agriculture) program consisted of three integrated subprograms:111
•

education and extension;

•

development of improved management systems (the research
component); and

•

community incentives for sustainable management of acid soils.

The outcomes and achievements of the ASA program are reported by
New South Wales Agriculture in terms of these sub-programs or Key
Result Areas each with a clearly defined goal. There was considerable
overlap between the sub-programs which reflected the integrated
nature of the program overall. A brief summary of the activities and
outcomes under each Key Result Area serves to illustrate the scope of
the program.
1. Education and extension
The goal of the education and extension component of the program
was to ensure all stakeholders including landholders, government and
the general community were informed of the extent and importance of
acid soil infertility, its implications and management.112
The education and extension goal was addressed by 21 projects,
funded to a total of $1.9 million. As a condition of research funding
through ASA, all research projects required an extension component.
Field days, conducted by extension staff, were held at all major
research sites.
Key extension activities and achievements included:

111
112
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•

fostering industry linkages and effective communication
between local government, universities, Landcare, government
agencies, farmer groups and agribusiness;

•

more than 400 field days, workshops and meetings were
conducted by two extension staff across New South Wales
involving over 8,000 participants;

•

state-wide survey of farmers. The survey showed that 61% of
farmers were aware of the ASA program and that there was an
increase in knowledge of soil acidity management by farmers
involved in an ASA project. The survey formed the basis of a
communication strategy;

NSW Agriculture, 2001, Acid Soil Action in NSW (Leaflet 1: 2nd Edition), p. 2
Fenton G, 2003, ASA Draft Report 2000-2003, NSW Agriculture, p. 5
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•

a link between research findings and landholders was
established through a workshop series known as Landscan and
‘Soil Test Interpretation for Acid Soils’ workshops (see
discussion below). Landscan conducted 30 workshops in
Southern NSW and the Soil Test Interpretation for Acid Soils
program oversaw 1,800 farmers testing 5,600 paddocks;

•

current information on best management practices for acid soils
was made available to stakeholders through scientific journals
and a series of farmer information publications; and

•

development and promotion of the computer programs ‘LIMEIT’, ‘Lime and Nutrient Balance’ and ‘Does Lime Pay’, which
assisted with decision-making on lime application rates and the
quality of lime.

2. Development of improved management systems
The goal under this aspect of the program was to ensure adoption of
improved management options and strategies to improve acid soil
fertility and reduce the off site impacts of soil acidity.113
This was the research and monitoring component of the program with
36 projects funded at a total cost of $5 million, or half the program
budget. The program put an emphasis on research into management
of soil acidity in permanent pasture systems where economic
responses to lime are difficult to quantify.
Key aspects of the research program included:

113
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•

defining and mapping the geographic spread and significance of
soil acidity across different regions and farming systems in New
South Wales. These maps represent the integration of the
research and extension aspects of the program and serve as an
important awareness and management tool for stakeholders;114

•

research into the mechanisms of controlling soil acidity and the
responses to lime in a variety of different farming systems and
soils;

•

a long-term experimental program which demonstrated
profitable animal responses to applying lime to pastures in
grazing systems – the MASTER project; and

•

research on acid tolerant species.

Ibid, p. 6
Ibid, p. 6
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According to the draft report evaluating the program, the combination
of such research activities has resulted in a much fuller understanding
of the effects and nature of soil acidity.115
3. Community incentives for sustainable management of acid
soils
The goal of the community incentives component was to fund
improved industry linkages and communication for the preparation of
management plans to address environmental issues on the farm.116
Seventy community based projects were funded. Funding was also
provided to 60 community groups to undertake soil testing at a cost of
approximately $1 million.
The community incentives component was seen as vital for the overall
and ongoing effect of Acid Soils Action as it is the precursor to the
change in practice that the program was trying to achieve.117 Through
funding community projects ASA has developed links between
Government and a range of industry and farmer groups.118
The strength of the ASA program lay in the level of technical support
provided by the research component and in the direct, hands-on
extension approach exemplified in three aspects of its community
program:
•

community incentives for soil testing;

•

Landscan; and

•

demonstration sites or “co-learning” sites.

Community groups were trained and provided with assistance to test
and map their soils. The process gave farmers ownership of the soil
test from sample collection to interpreting the results from the
laboratory. As noted earlier, results have been entered into a
statewide database and mapped, providing a tool for extension and
management decisions. The success of this program can be partly
attributed to a unique partnership between a fertiliser company (Pivot)
and the ASA program to have soil tests done at cost.119 With the
completion of ASA, Natural Heritage Trust funding has been sought to
continue the process through the New South Wales Catchment
Management Authorities.
The Landscan workshop program for farmers was originally funded by
and operated under the ASA Program. It consists of soil and
115
116
117
118
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landscape management workshops and was aimed at landholders in
the tablelands and slopes area of New South Wales. Landscan has
been adapted for different regions and farming systems in New South
Wales and will continue through New South Wales Agriculture as a fee
for service course to farmers. A Landscan course costs participants
approximately $700, much of which is refundable.120
The Landscan approach builds on the soil testing workshops and is
based on an assessment of the land capability of individual properties
(including soil testing). Landscan teaches farmers to ‘read’ the
landscape, quantify the productive potential of different areas of their
farm through soil testing and knowledge of landscape processes and
make informed management decisions.121 Landscan also serves as a
means to communicate research results directly to farmers and for
farmers to communicate directly with researchers.122
While acidification is a key focus of Landscan, the program integrates
all soil health and landscape issues. According to Dr Peter Orchard,
Program Leader, Pastures, Wagga Wagga Agricultural Institute, while
Landscan was developed for soil acidity any natural resource
management issue can be covered:
If you are talking to a group where salinity is more important than
acidity, there is a salinity component we would deliver. If it is
salinity and acidity – they tend to be related – we can do both. It is
fairly flexible delivery mechanism and is really talking about
principles and processes and problems rather than the
symptoms.123
A total of 33 demonstration or “co-learning” sites were established in
New South Wales under ASA. These sites were established on farms
by landholder groups with technical and financial support from ASA.
According to Mr Greg Fenton, former Coordinator of the ASA program,
the demonstration sites were an important learning opportunity.124

Outcomes of the ASA Program
According to a draft report,125 the ASA program has resulted in some
significant changes in land use and/or owner behaviour. At the time it
concluded the program was ahead of schedule in achieving the targets
set. For example:
•
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New South Wales acid soils being managed sustainably having
risen from 19 to 31% of the total affected land; and
•

the external costs saved (costs of acid soils incurred off-farm or
elsewhere in the community) as a result of the program amount
to $14 million per year, compared to the target of $8.2 million.
This is a positive net benefit to the community with an external
benefit/cost ratio of 10.8:1, based on an investment of $1.3
million per year in the ASA program.

Through its structure based on the three sub-programs of extension,
research and community participation ASA was able to:
•

consolidate all the existing information on acid soil management
and develop an extension and training package;126

•

identify important knowledge gaps and fund long-term research
to address those gaps;127

•

feed research results back into the extension programs;128 and

•

fund communities to help them seek answers to manage soil
acidity.129

Lessons of Acid Soil Action
An important aspect of ASA was that it not only centred on long term
research to address knowledge gaps, but was linked to a well-funded
extension program. The program was highly successful in bringing
together research scientists, extension specialists, industry and
farmers (as exemplified in the soil testing program).
However, while some aspects of ASA may continue under new
structures and funding arrangements, the integrated program has
concluded. As noted above, the Acid Soil Action research program
was designed to answer questions that required a long-term funding
commitment (at least 10 years). Considerable research effort was
focussed on the grazing systems of the New South Wales tablelands
and slopes because this was identified as a problem area in terms of
soil acidity, with low rates of adoption of liming. However, it was
difficult to demonstrate economic returns in this system because of the
long time frames involved in researching the acidification process. The
Committee was advised that the conclusion of funding of some of that
research has left some questions unanswered.130 For example,
126
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130
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studies have demonstrated trends in improved animal production in
response to liming but a further 4 years of research is required to
confirm this response. This lack of conclusive data has implications for
the validity of the extension advice provided to farmers.
Application of agricultural lime was the key performance indicator for
the entire program. However, because much of the program focussed
on pasture systems, where less lime is used, this indicator did not
necessarily reflect the achievements of the program in terms of
engaging the community. Dr Brendan Scott, Principal Research
Scientist, Wagga Wagga Agricultural Institute pointed out to the
Committee:
… there are all sorts of other key performance indicators which we
did not put in and which we should have. Treasury liked lime use
because… it is measurable.
There are the things we think we did but which did not really shine
through the reporting system. It is the educational role; it is the
demonstration role and adoption. The lime use that we had [as an
indicator] was really not adequate. We should have broadened our
key performance indicators in some way, beyond … lime use ….
Lime use also reinforced that very narrow agricultural focus rather
than an environmental focus.131
The ASA program had an agricultural focus and the environmental or
off-site aspects of soil acidification were not considered in the initial
development of the program, despite being included within the goal
statement of the research program.132 While a number of water
quality-related projects were commenced towards the end of the
program, scientists from both within the ASA program and from
Victoria suggested that research into impacts on water quality should
have been investigated at the beginning of the program.133
As Dr Orchard explained to the Committee: I think it is essentially the
interrelationship between those natural resource problems that we did
not emphasise … we tended to treat acidity as a problem, not a
symptom…134
Since the end of the ASA program, acid soils in New South Wales will
be managed through the Total Catchment Management process.135 In
the outline of the New South Wales State Soils Policy Principles,136
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Total Catchment Management is seen as the most effective framework
within which to implement soil conservation and rehabilitation
measures.
As discussed in chapter three the change from an issue-focussed
program to a catchment approach in New South Wales has raised
concerns regarding the capacity of the catchment management
authorities in New South Wales and Victoria to manage acid soils
effectively. Mr Fenton advised the Committee that acid soils is an
issue that requires a cross-catchment approach.137
On this issue, Dr Martin Blumenthal, a Program Manager, Grains
Research and Development Corporation (GRDC) and former Manager
of the ASA program, commented:
[Acid Soil Action] was often about an integrated message on the
sensible use of all fertilisers, including lime, so it really was about
good nutrition for crops and pastures. It had a special emphasis on
the non-arable situations where it was much more difficult…. The
strongest thing about it was the network of advisers that were
providing information to growers. If you look at the changes in lime
use, they have certainly been greater in southern New South Wales
where there has been more effort in terms of extension.138
The Acid Soil Action program commenced at a time when acid soils
were regarded as a serious and neglected issue and when the
systems approach to catchment planning and management was not as
well developed as it is at present in New South Wales. While ASA,
particularly the research component, focussed on acid soils, the
extension approach (through Landscan and the soil testing workshops)
integrated acid soils management with related soil fertility and natural
resource management issues.

The Western Australian Integrated Soil Acidity Research
Development and Extension Project
Soil acidity in Western Australia covers approximately 15-20 million
hectares,139and, after New South Wales, is the most severely affected
state. The Western Australian Integrated Soil Acidity Research
Development and Extension (RD and E) Project operated from 1992 to
2002. The project was structured into two 5-year stages:
•

137
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research – the first 5 years of the program concentrated on
research to gain a basic understanding of soil acidity; and
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•

extension – during the second stage the extension program was
developed with a promotional campaign called Time to Lime.

A total of $12.4 million was spent on the project over the ten-year
period.140 The project was funded by the GRDC and the Natural
Heritage Trust (NHT) as well as the Department of Agriculture Western
Australia, CSIRO, University of Western Australia, National Landcare
Program, Land and Water Australia and the Centre for Legumes in
Mediterranean Agriculture.141 The project was guided by an Advisory
Committee made up of representatives of farming, research and
industry groups and funding bodies.
The aim of the Western Australia Integrated Soil Acidity Project was to
raise awareness of soil acidity, promote understanding of what could
be effectively done to treat it and extend appropriate information to
industry agronomists and consultants to allow them to continue the
promotion of best practice management beyond the life of the
project.142 The project consisted of 11 sub-programs, the key
elements of which were:143
•

understanding the processes of soil acidification in Western
Australian systems;

•

development of methods to slow the rate of acidification;

•

development of methods to ameliorate acidity by adding
alkalinity to acidifying soils;

•

quantifying the impact of soil acidity;

•

integrating soil acidity management with other land and water
issues;

•

promoting information to farmers and other stakeholders; and

•

analysis of the benefits and costs of liming and alternative
management of acid soils.

Outcomes of the Western Australian Acid Soils Project
In the years of the extension campaign (1994 – 2002) annual
agricultural lime use increased more than five times (from 150,000
tonnes to over 800,000 tonnes). The number of farmers using lime
increased from 1,353 to 3,292.144
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Like the New South Wales program, the Western Australian Acid Soils
project was successful in communicating the results of research to
landholders and involving them in developing improved management
practices. All research and development work was channelled into the
extension sub-program. For example, broad-scale lime trials, based
on results of research were established by Department of Agriculture,
Western Australia (DAWA) and landholders.
A feature of the Western Australian approach was the application of an
economic perspective to all research and development areas of the
program. Monitoring of performance indicators included not only lime
application rates but also assessment of farmer knowledge, attitudes
and practices in relation to acid soils management145 and a cost benefit
analysis of the program.146
The knowledge and attitudes survey provided clear evidence of the
impacts of the program on management practices:147
•

soil testing of pH levels increased by 17.6% between 1990 and
1999;

•

in 1990, only 40% of respondents had used lime compared to
87.5% in 1999; and

•

in 1990, respondents believed lime should be applied at a pH of
below 4 (where the impacts of acidity are close to irreversible)
whereas in 1999, respondents believed lime should be applied
at a pH of 5 (where liming can have benefits). This change
indicates an increased understanding of the process of
acidification and its management.

The cost benefit analysis indicated that the acid soils program is likely
to deliver lasting benefits to the farm sector following completion of the
program and that these benefits should outweigh the public cost of the
program several times over.148 The analysis showed that over the next
20 years (even if the program does not continue) the project is likely to
have a net present value of $84 million with a benefit cost ratio of
5.8:1. Extending the analysis to 30 years resulted in a net present
value of $135 million with a benefit cost ratio of 8.7:1.149
The analysis attributes these returns to a combination of a high rate of
adoption of liming by farmers, the long term benefits provided by liming
and the relatively low costs of applying lime in Western Australia. The
high rate of adoption of liming by Western Australia farmers is
145
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attributed by DAWA to the success of the Time to Lime campaign. It
should be noted that a number of factors, specific to Western Australia,
are likely to have contributed to the success of the Time to Lime
campaign. Due to the nature of many Western Australian soils, less
lime is required to raise soil pH than in other states, thus reducing the
cost.150 In addition, Western Australia has relatively cheap lime
sources (limes and soft limestone) available which require little
processing as well as having a supply system direct from the producer
to the user.151 Despite the significant increase in the use of lime in
Western Australia, experts believe that current applications remain well
below what is required to address the issue.
The key elements of Time to Lime were similar to the New South
Wales Acid Soil Action program and included:152
•

collation and repackaging of existing and new information on
acid soils management for landholders;

•

a Lime and Nutrient Calculator decision tool that allows farmers
to determine how acidic their individual farming system is and
how changes in management procedures will affect the rate of
acidification;

•

a computer model, Optlime, that investigates the long term
costs and benefits of managing soil acidity, combining biological
responses with a cost benefit analysis to compare the
profitability of different management strategies;

•

on-farm testing sites - demonstrations of the effect of lime
application on small farm areas;

•

experimental sites;

•

workshops involving private consultants, merchandising
companies and community groups;

•

details and results of the research and on-farm testing sites are
made available to the public; and

•

pH kits made commercially accessible to landholders.

One of the key outcomes of Time to Lime was the partnership
developed between government and the lime industry through the
Australian Fertilser Services Association. Western Australia has
developed both a lime industry code of practice which incorporates a
quality assurance system and a Draft State Lime Supply Strategy. The
150
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code of practice aims to introduce a standard for the lime produced as
well as achieving self-regulation for the industry.153
The State Lime Supply Strategy was initiated by the Western
Australian Government to enable the State Government to make
informed decisions in relation to lime production, taking into account all
environmental, supply and social values.154 Although the quantity of
lime used for the purpose of soil amelioration is considerably less than
lime used for road building (0.5 million tonnes and 2.5 million tonnes
per annum respectively)155 it is estimated that in excess of 1 million
tonnes per annum is required in the short term to treat existing areas of
acid soils.156 According to the draft strategy, if lime resources are to be
managed wisely, demand and supply of lime needs to be managed
effectively or else there will be higher environmental and industry costs
incurred. The draft strategy document notes that effective
management of lime resources will include development and
promotion of less acidifying farming practices.157
The Draft State Lime Supply Strategy recognises the potential social
and environmental costs associated with extracting enough lime to
meet future demands. These costs include loss of biodiversity from
disturbing areas of environmental significance and loss of cultural and
aesthetic amenity through the mining of lime from coastal dune
deposits.158 The draft strategy includes a requirement to assess the
environmental impact of utilising any new lime deposits.159
In their comments on the Western Australian State Sustainability
Strategy Focus on the Future the Conservation Council of Western
Australia noted that sustainable agriculture cannot rely on transporting
millions of tonnes of lime from the coast to the wheat belt to counter
soil acidification, nor can it rely on gypsum mined from protected areas
or areas of remnant vegetation.160
With the conclusion of the acid soils project, acid soil research and
extension will continue in Western Australia under a number of
programs including:
•
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DAWA and GRDC – an output of this project will be a best
practice manual for managing subsoils;
•

development of aluminium tolerant species;

•

DAWA staff will utilise the extension resources developed
through the Time to Lime campaign although there is currently
no focussed extension program in place; and

•

lime use and monitoring will continue to be developed by
Western Australian AFSA through self regulation and the code
of practice.161

While the rate of adoption of liming and the increase in knowledge of
stakeholders has been very high in Western Australia, management
techniques other than liming and off-site impacts of soil acidification
have received far less attention. Mr Chris Gazey, Soil Acidity
Research Officer, DAWA and former coordinator of the acid soils
project, commented that soil acidity has been considered very much an
on-farm issue in Western Australia, with no research being undertaken
on the off-site impacts.162
Mr Gazey also commented that there is an on-going need for acid soils
extension in Western Australia. While there is a large body of resource
material, information and expertise as a result of the 10-year program,
there is a risk that much of the expertise developed through Time to
Lime, will be lost as staff move into other areas and there is currently
no program or management framework within which this expertise can
be utilised.163

Balancing acidity in South Australian soils project
Acid soils in South Australia affect more than 2.5 million hectares of
land,164 mainly throughout the South-East, Mount Lofty Ranges,
Kangaroo Island and parts of the Mid-North and Lower Eyre
Peninsula.165 The area affected by soil acidity is far greater than land
affected by salinity (325,000 ha).166 Soil acidity is recognised as a
significant land degradation issue, however, funding allocated to acid
soils has been minimal, and, as in Victoria, state (and federal)
programs have usually been directed towards salinity and water
issues.167
161
162
163
164
165
166
167

Hills A and Miller A, 1999, Time to Lime - In Action in Proceedings of the WA BankWest
Landcare Conference, Esperance 8-10 September 1999, p. 248
Mr C Gazey, Soil Acidity Research Officer, DAWA, personal communication, 11 September
2003
Ibid
South Australian Soil Acidity Reference Group, 2002, Balancing Acidity in SA Soils: End of
Project Report, Department of Primary Industries and Resources South Australia, p. 3
Ibid, p. 13
Mr B Hughes, former Project Leader, Balancing Acidity in SA Soils, personal communication,
September 2003
Ibid
47

Inquiry on the Impact and Trends in Soil Acidity

In South Australia the peak body for soil acidity research and extension
was the South Australian Soil Acidity Reference Group (now in
recess),168 which includes representatives from limestone companies,
lime and fertiliser spreaders, CSIRO, Department of Primary Industries
and Resources (PIRSA) and farmers.
In 1998, in response to the increase in acid soils, lack of farmer
knowledge of soil acidity and the low levels of lime application, the Soil
Acidity Reference Group, in conjunction with PIRSA, implemented the
Balancing Acidity in South Australian Soils project. This was a 3-year
project funded principally by PIRSA and the Natural Heritage Trust with
significant contributions from CSIRO and the lime industry.
Total expenditure on the project over the three years was $450,000.
Balancing Acidity in South Australian Soils was essentially an
extension project with 85% of the funding spent to this purpose. The
project also included a landholder survey and monitoring
components.169
The main objective of the project was to significantly increase the
amount of lime used in South Australia. According to the PIRSA
Annual Report for 2000-1, as a result of the program, lime used to
combat acid soils in South Australia increased by 50% in two years.170
Five broad sub-programs were implemented to achieve this overall
objective.
1. Landholder attitude survey
At the start of the project, a survey targeting farmers in acid prone
areas of the state was undertaken to gauge farmer awareness of soil
acidity. The data collected was also to be used to formulate the
targets of the marketing campaign.171
A follow-up survey was conducted in 2002, which indicated that there
was an increase in farmer understanding of soil acidity, recognition of
critical pH, importance of liming prior to yield decline and knowledge of
the rate of lime to apply. It also documented the increase in the
number of landholders who had limed over this period.
2. Landholder marketing awareness campaign
A marketing approach rather than the traditional extension format was
used in transferring information on acid soils to landholders and
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agribusinesses.172 This approach was considered successful as the
marketing company was able to draw on their own developed networks
and produce quality promotion material.
Components of the marketing campaign included promotional
campaigns through local and state media, an acid soils week which
included a range of educational and extension activities, newsletters
and other publications and regional workshops and seminars.173
3. Agribusiness training
One of the major targets of the overall program was agribusiness. The
purpose of this sub-program was to train and educate agribusinesses
on acidity, including treatment and interactions with other farm inputs.
It was recognised that agricultural merchandisers often do not market
lime and do not get any benefits from selling or recommending lime. It
was also found that agribusiness staff had not been trained in the
recognition of acid soils and the use of lime. Acid soils and liming were
often treated differently to other soil nutrition problems and in many
cases not recognised.
The sub-program addressed the issue by providing training for
agribusiness, advisers and consultants to reinforce the main marketing
objective of increased lime use in South Australia. An agribusiness
network was established with regular newsletters. Published material
supported the training and marketing approach.174
4. Provision of technical support and publications
Support material produced included publications, overheads and
posters. The marketing company was responsible for the production of
this material.175
5. Monitoring of lime use and acidity
An annual survey of lime companies provides PIRSA with information
on the current application of lime in South Australia.176 In addition, a
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model is being developed to assess the current rates of acidification
under current lime uses.177

Project outcomes
Taking lime use as a performance indicator, the extension program
was highly successful. Lime use doubled in the 3 years in which the
program operated. However, the current rate of liming is still below the
application rate PIRSA estimates is required to maintain the pH of acid
prone soils in South Australia.178
According to Mr Brian Hughes, former Project Leader, Balancing
Acidity in South Australian Soils the main strengths of the three year
project was that there was contact with a high proportion of
agribusiness, which met the main target of informing agribusiness of
the acid soils problem and consequent management.179 However, the
increase in acidity awareness amongst landholders was relatively
insignificant and Mr Hughes commented that there are still a number of
landowners that are unaware of the acidity issue and have yet to
develop a management strategy.180

Integrated natural resource management
Integrated Natural Resource Management, is currently being
implemented in South Australia. It is anticipated that this approach will
replace the existing management structure, which includes the Animal
and Plant Control Commission, the Soil Conservation Council and the
Water Resources Council. The rationale behind this restructuring is
that natural resources cannot be managed in isolation and the links
between natural systems, and economic and social factors, must be
taken into account.181
In this context, environmental pressures in each of the regions are
nominated and subject to a management strategy.182 For example,
soil acidity was identified as a major issue in the Mount Lofty and
Greater Adelaide Region Integrated Natural Resource Management
Plan. The plan contains a target for 2020 of no net increase in areas
affected by acidification. However, the means to achieve this goal are
very broadly stated and not measurable.
177
178

179
180
181

182

50

Mr B Hughes, former Project Leader, Balancing Acidity in South Australian Soils, personal
communication, September 2003
Department of Primary Industries and Resources South Australia, South Australian Soil
Acidity Reference Group, 2002, Balancing Acidity in South Australian Soils: End of Project
Report, Department of Primary Industries and Resources South Australia, p. 14
Ibid, pp. 4 & 8
Mr B Hughes, former Project Leader, Balancing Acidity in South Australian Soils, personal
communication, September 2003
Government of South Australia, 2002, New Directions for Natural Resource Management in
South Australian – Discussion Paper, South Australian Government and Natural Resources
Management Council, Adelaide, p. vii
Mount Lofty Ranges Interim INRM Group, 2003: INRM Plan for the Mount Lofty and Greater
Adelaide Region, p. 47

Chapter 4 – Management of acid soils in other jurisdictions

Tasmania and Queensland
Tasmania and Queensland, although having a high level of agricultural
production and significant areas of induced acid soils, have no state
framework or policy for addressing acidification.
Although Tasmania has high rainfall, acid soils and acidification have
not been considered major issues or an impediment to agricultural
production. According to a report prepared for the National Land and
Water Audit, farmers in Tasmania are generally well aware of acid
soils, liming has been widely adopted by farmers as a normal part of
farming practices and outside assistance is seen as unnecessary.183 In
addition, because of the nature of the Tasmanian climate, it is more
common for perennial plants to be grown than in other states and the
soil has relatively high organic matter concentrations, both of which
naturally reduce acidification rates.184
Queensland has more than 500,000 hectares of agricultural land at risk
from soil acidification.185 However with the conclusion of the National
Soil Acidity Program the momentum in Queensland for developing a
statewide approach to soil acidity management through catchment
management strategies ceased.186 Currently only the Mary River
Catchment has an acid soils strategy.187
Industry research and development corporations: national programs
The involvement and investment of rural industry research and
development corporations in soil acidity programs has varied over the
past decade. The Grains Research and Development Corporation
(GRDC) has been the most significant industry investor in soil acidity in
recent years with a focus on the management and application of lime
and the development of acid tolerance in crop and pasture plants.
Meat and Livestock Australia, through its Sustainable Grazing Systems
program, has also invested in acidity management research and the
Grape and Wine RDC is investing in research with Land and Water
Australia to identify risks of acid soils for the industry.188 The Dairy
Research and Development Corporation, now Dairy Australia, has also
invested in soil acidification research and extension, much of it in
Victoria.
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GRDC was a major investor in New South Wales Agriculture’s
MASTER research program (discussed in chapters four and six) which
demonstrated the economic benefits of liming in pasture-crop rotations.
GRDC’s research programs were driven by the need to develop
profitable solutions, with little emphasis on off-site impacts. GRDC’s
priorities in terms of soil acidification have shifted from research and
are now focussed on communication and extension and while it has no
specific programs, its nutrient management initiative will pick up on
issues related to acidification.
Land and Water Australia (LWA) which is predominantly funded by the
Commonwealth, has invested in a range of programs, for example the
National Soil Acidification Program and the Sustainable Grazing
Systems program with industry partners. The National Soil
Acidification Program was a partnership between LWA at the national
level and all state governments. The program ran for five years (1995
– 99) but did not continue, partly because of lack of industry support.
At the time industry did not consider it to be of benefit to be involved in
a collaborative approach. Dr Richard Price who managed that
program advised:
Some industries, such as the grain industry, were already investing
substantially in soil acidification through their own efforts and did
not see the additional benefit or value-adding to be involved in
national processes or national coordination.189
However, GRDC does consider that the most important task in terms
of issues like acidity is to communicate accurate information on topics
such as fertiliser selection and liming regimes and ensure that the
messages are tailored to suit growers in different situations or regions.
To do this it considers the development of industry and government
partnerships is essential. Dr Blumenthal advised that:
We are placing a lot of emphasis on how we communicate and the
partnerships with organisations such as the Victorian Department of
Primary Industries, the Birchip cropping group and Mallee
Sustainable Farming are crucial to getting clear messages out to
growers.190
The Grain and Graze program is the most recent industry funded
research and development program addressing sustainability in
agriculture. The program is a partnership between Land and Water
Australia, Meat and Livestock Australia and the Grains Research and
Development Corporation that will operate over the next five years and
target mixed farming businesses across the sheep-cereal zone of
Australia. The program will be based on achieving catchment targets
under the NAP from an industry perspective. The philosophy of the
program is “from the bottom up” with substantial participation of
189
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farmers in developing and running projects incorporating on-farm trials,
extension and training packages. Where soil acidification is identified
as both a catchment and on-farm priority, the Grain and Graze
program will provide an opportunity to address the issue through
partnerships between farmers, industry and government. However,
the program will be influenced by the catchment planning process and
if soil acidification is not a priority for catchment groups, the Committee
was advised that it becomes problematic for programs such as Grain
and Graze to deal with it.191
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Chapter

5

Social, economic and environmental impacts
of soil acidity
Key findings
5.1

The National Land and Water Resources Audit predicts that the area of
agricultural land affected by soil acidity (pH 4.8) in Victoria is likely to
reach 8.5 million hectares within about 20 years. This is double the current
extent of acid soils estimated by the audit report, Australian Agricultural
Assessment 2001. This acidification rate is higher than that predicted in
The Impact of Acid Soils in Victoria report.

5.2

Data on the distribution of acid soils and the rate of acidification across the
state are extremely limited, restricting the ability of Catchment
Management Authorities to make meaningful planning or management
decisions on how to address soil acidity.

5.3

The net value of agricultural yield lost due to soil acidity in Victoria is
estimated to be $470 million annually. Whereas dryland salinity costs $18
million in terms of lost annual production.

5.4

There is little known about the economic, social and environmental
impacts of soil acidity at the catchment and farm scale.

5.5

There is indirect evidence that acid soils are having environmental
impacts, but to date the links between acid soils caused by agricultural
practices and environmental degradation have not been proven in
Australia.

Introduction
The first term of reference of the Inquiry requires the Committee to
review the projected social, economic and environmental impacts of
soil acidity at a regional and catchment scale. This chapter discusses
the current and projected impacts of acid soils at a national and
catchment level. The geographical extent of soil acidity both across
Australia and within Victorian catchments is outlined and the economic
and social implications of soil acidity for the affected Victorian CMAs
are discussed. The chapter also discusses the current understanding
of the environmental impacts of continuing soil acidification.
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Current and projected impacts of acid soils in Victoria
Area affected by acidification
There have been various estimates of the area of agricultural land
affected by soil acidity. The Impact of Acid Soils in Victoria report
estimates that approximately 3 million hectares (23%) of the state’s
agricultural land are affected by losses in productivity due to acidity.192
However, the report does not provide any details on how this estimate
was determined. The 2001 National Land and Water Resources Audit
report suggests that the area affected may be greater.193 The audit
analysed two sets of soil test data from commercial soil laboratories
and from state agencies. The analysis indicated that in Victoria 4-5
million hectares are affected by strongly acidic topsoils (pHCaCl2 4.34.8) with a further 2-3 million hectares of moderately acid topsoil.194
The audit also used soil test data from the Australian Soil Resources
Information System to map the distribution of acidic subsoils. In
Victoria the extent of strongly acid subsoils (pH 4.8) was estimated to
be 0.6 million hectares and the area of moderately acid subsoils, 2.5
million hectares.195 The complex issue of acid subsoils is discussed
further in chapter six.
The Department of Primary Industries advised the Committee that data
from long term monitoring sites indicated pasture and cropping land
has been acidifying over a period of 20 years. Mr Doug Crawford,
Research Officer at the State Chemistry Laboratory presented data
from 50 sites across the state showing that many had acidified (Figure
10). Also presented were data comparing soil profiles in pasture and
adjacent uncleared forest. This data clearly showed that at many sites
the topsoil (and in some cases the subsoil) has been acidifying since
the land was cleared. However, the Committee was advised that the
data set was limited both because of its age (between 10 and 30 years
old) and its limited geographical coverage.
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Figure 10: Soil pH changes in pastures and crops over 23 years from
1970 – 1993. Source: Mr D Crawford, Research Officer, DPI
196
Werribee

Future projections of soil acidification
The DPI/DSE submission to the Inquiry states that future projections of
soil degradation through acidification are difficult to make because the
rate of change will be influenced by a range of factors including the
land managers’ capacity to measure, understand and manage the
problem and the changes in farming intensity or land use that may
occur in response to economic pressures. Further the rate of
acidification will depend on the buffering capacity of the soil and on
land use.
An analysis estimating how long it would take, in the absence of lime
applications, for agricultural surface soils to acidify was undertaken as
part of the National Land and Water Resources Audit. The analysis
was based on published acidification rates for different cropping and
pasture systems and climatic zones and the buffering capacity of soils
in different regions.197 In Victoria, the analysis predicted that a further
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1.5 to 6.3 million hectares would reach a pH of 4.8 within 10 years.198
These two figures were based on minimum and maximum acid
addition rates.199 Based on a minimum acid addition rate, the analysis
predicts that the area of land at pH 4.8 would almost double to about
8.5 million hectares within 20 years.200 This assessment suggests that
soils are acidifying at a faster rate than that predicted by The Impacts
of Acid Soils in Victoria report which estimates that the area of strongly
acid soils will double by 2050.201 Dr Bill Slattery, co-author of the
Victorian report acknowledged this at the Shepparton hearing:
When you look at our projections for the year 2050, based on
acidification rates that we know for different management practices,
in some situations, particularly around north central Victoria, this
actually represents more the current state of play as opposed to a
prediction for the year 2050.202

Impacts at the catchment and farm scale
The National Land and Water Resources Audit provides an indication
at the national and state scale of the magnitude of the economic
impacts of soil acidification. However, at the catchment scale, much
less the farm scale, such estimates become far more difficult because
the data available are both limited and dated. Dr Slattery told the
Committee … what we desperately need is some current data to
indicate the current status of acidification in Victoria.203
Nevertheless The Impact of Acid Soils in Victoria report provides a
snap-shot of the geographic distribution of acid soils within each
catchment, using the State Chemistry Laboratory’s soil chemistry data
set. The data are based on samples submitted between 1973 and
1994. Figures 5 and 6 in chapter two show the current and predicted
extent of surface soil acidity in Victoria. The report also examined
current landuse, rainfall and soil types for each of the 10 Catchment
Management Authority regions and identified the catchments at
greatest risk from the effects of soil acidification. Six CMAs were
identified as having all or part of their region at high risk of the
continued effects of soil acidification and potential flow-on effects:
North East, Goulburn Broken, Glenelg-Hopkins, West Gippsland, the
198
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southern part of Wimmera and the southern part of North Central. In
addition the Corangamite and Port Phillip and Westernport CMA
regions were identified as being at moderate risk of the continuing
effects of acidification.
The Committee found that the CMAs listed as being at high risk
recognised the significance of acid soils but there were varying
interpretations of what the current impacts of soil acidity were in their
region. In addition all CMAs clearly identified that there was little or no
information on the economic and social impacts of acid soils and that
their assessment of the likely impacts was based on interpretation of
the maps produced by the State Chemistry Laboratory. Figures 11 to
17 show the distribution of acid soils in each of the seven CMA regions
that contributed to the Inquiry.
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Figure 11: Glenelg-Hopkins CMA, present surface soil pH. Source:
Slattery B and Hollier C, 2002, The Impact of Acid Soils in
Victoria, prepared for Department of Natural Resources and
Environment, Goulburn Broken Catchment Management
Authority and North East Catchment Management Authority

Mr Laurie Norman, consultant to the Glenelg-Hopkins CMA explained:
Looking at the social, economic and environmental impacts, which
is another of your terms of reference, we do not have the
information to say acidification is causing… this amount of
economic loss in the region, but obviously when you look at 80 per
cent of agricultural land affected by [acidity] there must be an
economic impact and therefore a social impact..204
204

Mr L Norman, Consultant to Glenelg-Hopkins Catchment Management Authority, transcript of
evidence, 3 September 2003, p. 173
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Figure 12: Corangamite CMA, present surface soil pH. Source: Slattery
B and Hollier C, 2002, The Impact of Acid Soils in Victoria,
prepared for Department of Natural Resources and
Environment, Goulburn Broken Catchment Management
Authority and North East Catchment Management Authority

The Corangamite CMA advised the Committee that soil health is a very
high priority in the Regional Catchment Strategy and that acidity is one
of the soil health issues identified in the strategy. However, Mr Don
Forsyth, CEO of the Corangamite CMA also advised the Committee:
… not a lot of sites have been tested in Corangamite. We have not
got enough raw data on the extent of the [acid soil] problem within
the region at a local level to influence land management and make
wise land-use decisions….205

205
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Mr D Forsyth, Chief Executive Officer, Corangamite Catchment Management Authority,
transcript of evidence, 4 September 2003, p. 205
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Figure 13: North East CMA, present surface soil pH. Source: Slattery B
and Hollier C, 2002, The Impact of Acid Soils in Victoria,
prepared for Department of Natural Resources and
Environment, Goulburn Broken Catchment Management
Authority and North East Catchment Management Authority
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Figure 14: Goulburn Broken CMA, present surface soil pH. Source:
Slattery B and Hollier C, 2002, The Impact of Acid Soils in
Victoria, prepared for Department of Natural Resources and
Environment, Goulburn Broken Catchment Management
Authority and North East Catchment Management Authority
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The North East and Goulburn Broken Catchments have identified soil
acidity as a major issue in their Regional Catchment Strategies and
developed action plans to address the issue. The North East Soil
Health Action Plan identifies the need for a cost-benefit analysis to be
undertaken to determine the benefits of treating acid soils within the
catchment.206 Similarly, the Goulburn Broken CMA advised the
Committee that the impacts of soil acidity within the catchment had not
been quantified and costed.207
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Figure 15: West Gippsland CMA, present surface soil pH. Source:
Slattery B and Hollier C, 2002, The Impact of Acid Soils in
Victoria, prepared for Department of Natural Resources and
Environment, Goulburn Broken Catchment Management
Authority and North East Catchment Management Authority

The West Gippsland CMA, despite having relatively large areas of acid
soils and being identified as having a high risk rating for future impacts
of soil acidification, suggested soil acidity is not regarded as having a
major economic or social impact in the catchment. However, the CMA
acknowledged that this perception may be due to lack of information.
Ms Joanne Caminiti, Regional Catchment Strategy Project Manager
from the CMA, told the Committee:
Currently there is limited technical capacity and resources to focus
on the issue, but more importantly, there does not appear to be a
crying need to look at it from the people out there at the moment in
206
207
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North East Catchment Management Authority, 2001, North East Soil Health Action Plan
(Draft), p. 42
Dr B Slattery, former Senior Research Scientist, DPI Rutherglen, transcript of evidence, 22
August 2003, p. 130
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our region. I spoke to some of our Department of Primary Industries
extension staff, and they said that it does not appear to be an issue
that is really impacting on production at the moment, and also there
does not seem to be a lot of community concern about it in our
region at the moment. That is not to say there is not a problem
there; it is just not something that is really obvious at the moment.
All of us are unsure of what the threat is to biodiversity because it
has not been investigated.208
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Figure 16: North Central CMA, present surface soil pH. Source:
Slattery B and Hollier C, 2002, The Impact of Acid Soils in
Victoria, prepared for Department of Natural Resources and
Environment, Goulburn Broken Catchment Management
Authority and North East Catchment Management Authority

The North Central CMA told the Committee that there was simply not
enough information to indicate whether soil acidity was impacting on
the community within the catchment. As Dr Michael Crawford,
Research Director, Soil and Water, PIRVic pointed out:
In the North Central area we do not have many samples to call on.
Generally it is regarded that in many parts of the state our
agricultural production practices tend to make the soil more acid
through the removal of product and other practices. The issue is: to
what extent and at what rate the soils are becoming more acid and
whether or not it is a serious issue. [The CMA has highlighted to the
Committee] how little information we have on soil acidity per se in
208

Ms J Caminiti, Regional Catchment Strategy Project Manager, West Gippsland Catchment
Management Authority, transcript of evidence, 23 September 2003, p. 220
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North Central Victoria, largely because it is recognised… that there
have been a whole lot of other issues to focus on in recent years.209
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Figure 17: Wimmera CMA, present surface soil pH. Source: Slattery B
and Hollier C, 2002, The Impact of Acid Soils in Victoria,
prepared for Department of Natural Resources and
Environment, Goulburn Broken Catchment Management
Authority and North East Catchment Management Authority

When asked by the Committee whether acidity was having a major
impact in the Wimmera catchment, the CMA advised that it did not
consider acidity to be a major problem and that addressing soil sodicity
was considered a far higher regional priority.210

Economic impacts of soil acidity
There have been a number of recent estimates of the cost of soil
acidity at a national level. The former Cooperative Research Centre
(CRC) for Soil and Land Management examined the economic impacts
of acid, sodic and saline soils in the high rainfall cropping and grazing
zones of Australia in 1999.211 The analysis estimated that the national
increase in the value of agricultural production, if the recommended
levels of lime were applied to correct soil acidity, to be over $900
million per year. When the cost of the lime was taken into account, the
209
210
211

64

Dr M Crawford, Research Director, Soil and Water, PIRVic, transcript of evidence, 20 October
2003, p. 250
Mr J Young, Chief Executive Officer, Wimmera Catchment Management Authority, transcript
of evidence, 2 September 2003, p. 159
Cooperative Research Centre for Soil and Land Management, 1999, The costs of soil acidity,
sodicity and salinity for Australia: preliminary estimates, p. 3

Chapter 5 – Social, economic and environmental impacts of soil acidity

annual net increased production value of treating acid soils was
estimated to be $630 million Australia-wide. The report acknowledged
that this is a crude estimate however, it does indicate the order of
magnitude of the cost of reduced yield due to acidity. In comparison
the net benefit of treating sodic soils was estimated to be $1,334
million per annum and the estimated annual cost of salinity to farm
yields was estimated at $130 million.
The CRC for Soil and Land Management also tried to determine the
off-site costs of the three soil conditions but concluded that while some
estimates were available for the off-site impacts of salinity there was
essentially no means available to estimate the cost of the off-site
impacts of acidity and sodicity because the data on environmental
impacts did not exist.212
Similarly, the National Land and Water Resources Audit 2002 has
analysed the benefits and costs of treating both sodic and acidic soils
across Australia and state by state.213 The estimates were calculated
using fine-scale land use maps and data on soil characteristics
obtained from state agencies. Nationally, soil acidity has been
estimated to cost around $1.6 billion annually (that is the value of the
net yields forgone because soil health has degraded). By comparison,
salinity is having a relatively small impact on total profits from
Australian agriculture, with an estimated cost of less than $200 million
annually.
In Victoria, the net value of agricultural yield lost due to soil acidity was
estimated to be $470 million annually, the highest estimate of any of
the states.214 While NSW has more agricultural land affected by
acidity, its estimated losses are $380 million annually. This apparent
anomaly may be due to there being more productive land (with a
greater output per hectare) affected in Victoria. Following the national
trend, the yield losses due to salinity in Victoria were estimated to be
far lower than for acidity at $18 million.215
Based on these figures it appears that, from a national perspective,
acidity and sodicity impose far greater limits on agricultural returns
than dryland salinity. However, the audit report states that salinity has
a much greater capacity to cause off-site effects and is characterised
by irreversible impacts if allowed to progress too far. The authors of
the audit consider that there is potentially a greater role for community
and government in addressing salinity for this reason.216 This being
said, the 2001 National Land and Water Resources Audit report notes
that information on the off-site impacts of soil acidity is rudimentary and
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Ibid, p. 37
Land and Water Australia, 2002, Australians and Natural Resource Management 2002:
National Land and Water Resources Audit, p. 103
Ibid, p. 97
Ibid, p. 97
Ibid, p. 98
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needs to be addressed.217 This issue is taken up below and in chapter
seven.
The Committee found that there has been only one study in Victoria
which quantifies the economic impacts of soil acidity at the catchment
scale. The study was completed by the Cooperative Research Centre
for Soil and Land Management in 1999 and examined the on-farm
costs of soil acidity, sodicity and salinity in the dryland agriculture zone
of the Loddon-Campaspe catchment (part of the North Central CMA
region).218 The report estimated that the annual cost of soil acidity
within the catchment, based on the yield forgone due to the condition,
was $34 million.219 It is interesting to note that saline soils in the region
are much less widespread than either acid soils or sodic soils220 and
the estimated yield loss due to salinity is reported as $6 million in the
North Central Regional Catchment Strategy,221 yet dryland salinity
receives far higher prominence in funding programs.222

Environmental and social impacts of soil acidity
Throughout the course of the Inquiry the Committee received
conflicting evidence regarding the perceived and actual environmental
impacts of acid soils. Of particular concern to witnesses was the
potential for soil acidification to impact on water quality. However, the
Committee was also advised that the potential off-site impacts of acid
soils were not well understood and had not been demonstrated in
Australia. DSE commented that in order to make strategic and
budgetary decisions about acid soils management the government
required a better understanding of the off-site impacts.223 These
issues and recommendations for further research on the environmental
and economic impacts of soil acidification are taken up in chapter
seven.
A number of witnesses raised the importance of the interactions
between soil acidity and dryland salinity. Acid soils restrict plant
growth and vigour resulting in increased groundwater recharge.
Restricted plant growth also results in continued nitrate leaching which
leads to further acidification. As soil pH continues to decline, the ability
of plants to control groundwater recharge declines. Where this
situation occurs in salinity recharge areas, it may lead to or exacerbate
dryland salinity. In addition, management of dryland salinity through
217
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use of deep-rooted perennial species is inhibited by acid soils as some
perennial species are sensitive to a low pH.
The Committee was advised that a considerable body of scientific
literature exists in the fields of soil chemistry, soil biology, geological
and landscape processes and the impacts of acidic runoff from acid
sulphate soils and mine sites.224 While there is no direct evidence of
the environmental impacts of agriculturally derived acid soils in
Australia, the Committee was also advised that evidence from
overseas coupled with knowledge of soil and water processes that
occur in Australia suggest that acid soils caused by agricultural
practices are likely to have significant environmental impacts.225
These potential off-site or environmental impacts are outlined in the
Impacts of Acid Soils in Victoria report and summarised below (Figure
18). The report documents the possible off-site impacts of acid soils
but does not attempt to quantify them.
Overseas research has shown that acid soils (irrespective of their
origin) can lead to two adverse effects on streams and wetlands:
leaching of acidic water from the surface layers of the soil and leaching
of aluminium and other toxic metals from the soil.226 The impacts of
acid soils in Victoria report speculates that there may be a link between
the acidification of groundwater and declines in stream pH but
acknowledges that these processes are poorly understood.227 The
impacts of stream acidification on aquatic ecosystems have been well
studied and most aquatic organisms are sensitive to low pH which can
directly affect fish and other stream biota or result in the release of
toxicants such as heavy metals.228
While several expert commentators considered that it was possible
that agricultural soil acidification has contributed to an observed
decline in stream pH at some sites in Victoria, the Committee was
advised that there is currently little direct evidence for this.229 This
issue is discussed further in chapter seven.
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Figure 18: The known and unknown off-site impacts of soil
acidification summarised from Slattery B and Hollier C,
2002, The Impact of Acid Soils in Victoria, prepared for
Department of Natural Resources and Environment,
Goulburn Broken Catchment Management Authority and
North East Catchment Management Authority
Issue
Agricultural
production

Terrestrial
biodiversity

Impacts of soil acidification
Known
•

•
•

Unknown

Increased loss of fine
clay.

•

Reduced earthworm
numbers;
Reduced rhizobium
survival and persistence.

•
•

•

•

Aquatic
biodiversity

•
•
•
•

Utilities

•
•
Industry

•

Concrete and steel
deterioration in acid soil
conditions.

•

Regional and
urban
communities

•

•

Soil structure

•

Gradually declining
economy due to
agricultural production
losses.
Decreasing soil pH will
lead to reduced
vegetation and increased
soil loss due to water and
wind erosion.
Very acid soil conditions
will lead to irreversible
clay loss.
Reduced tolerance to
acidity by most productive
plant species allows some
weed species to dominate
and thus reduce the
biodiversity of the
landscape.

•
Weed control

68

•

Movement of nutrients
beyond paddock;
Impact of plant nutrient
imbalances on animals
grazing on acid soils.
Microbial populations;
Soil fauna biodiversity.
Impact of acid soils on
stream pH;
Impact of declining pH on
aquatic life;
Degree of sedimentation
caused by declining soil
pH;
Impact of soil pH on decline
in water quality.
Impact of acid soils on road
structure, power generation
and water quality;
Impact of acid soils on
concrete foundations;
Impact on road surfaces
due to a lack of roadside
vegetation.
Increased wear and tear
due to reduced water pH
and increased
sedimentation.
Flow-on effects of
externalities on lifestyle and
sustainable land
management.
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Recent research has shown that soil clay loss is a consequence of
allowing soils to remain at a very low pH for extended periods.230 The
potential off-site impacts of clay loss include addition of particulate
matter to waterways resulting in increased sedimentation.
Soil pH affects the survival of soil microbes (bacteria and fungi) and
fauna (such as earthworms and termites). Low pH can contribute to
declines in soil structure through loss of soil micro-organisms,
increased erosion due to reduced vegetation and loss of fine clay.231
Further possible impacts of soil acidification as outlined in The Impacts
of Acid Soils in Victoria report include deterioration of concrete
structures, building foundations and road surfaces and the mobilisation
of chemical residues and heavy metals, which may ultimately affect
water quality and the food chain.232
Little is known about the impact of forestry on soil acidification in
Australia. However, as forestry involves the removal of vast quantities
of biomass it has the potential to acidify the soil in a short period of
time.233 A number of studies in Australia and New Zealand have
demonstrated declines in soil pH following harvesting.234 The rate of
acidification and impact on surface and subsoil pH is likely to depend
on tree species, harvest systems and the rate of harvest.235
According to the Impacts of Acid Soils in Victoria report, soil
acidification may have a number of implications for rural and urban
communities, including:
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•

reduced farm income and reduced regional exports with
associated flow-on effects for the community;

•

loss of the ability to grow crops of higher economic value; and

•

decreased land values.236
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Sustainability and Environment, Goulburn Broken Catchment Management Authority and
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Chapter

6

Management of acid soils
Key findings
Established management options
6.1

The significance of acid soils for agricultural production and the
environment is not well understood by landholders, government
departments, agribusiness and the community.

6.2

Only 15 to 20 per cent of farmers regularly test their soils, including pH
levels. Although farmers may know their soils are acid, they do not know
the extent of the acidification and therefore the appropriateness of various
management options. There is also confusion about the different types of
pH soil tests.

6.3

Extension services are an important element of addressing the problem of
acid soils. Farmers value extension services such as field days, trial plots
and farm walks that offer first hand management experiences.

6.4

Some experts believe that farmers are overly reliant on advice from
fertiliser companies in making decisions on applying nutrients to their soil.
Witnesses advised that there are real or perceived conflict of interest
issues relating to farmers having a fertiliser company take their soil test
and provide recommendations on soil ameliorants.

6.5

The accuracy of soil test results has been brought into question with the
release of the 2003 Australasian Soil and Plant Analysis Council’s
laboratory proficiency survey. The survey found that most laboratories
conducted accurate pH tests.

6.6

There would be mutual benefits from the sharing of government and
industry datasets on acid soils.

6.7

Subsidised soil testing has been used effectively as an incentive in
Victoria in the past and in New South Wales to increase community
awareness of acid soils.

6.8

The liming of acid soils is regarded as the major solution to soil
acidification at present. The cost of applying lime in Victoria varies
markedly around the state according to the proximity of a farm to lime pits.
In some agricultural sectors it is not economic to apply lime.
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6.9

Experts caution that liming should be regarded as one component of an
integrated response to acid soils.

6.10

There are many types of lime with different neutralising values and
textures. The effectiveness of different types of lime product varies
significantly, however many farmers do not understand the difference
between lime products.

6.11

The Committee received evidence from the fertiliser and lime industry,
distributors and individual farmers expressing concern about the variable
quality of lime sold in Victoria, the labelling of agricultural lime and
regulation of lime. Significant quantities of untested lime material are
marketed and sold as lime for farm use in Victoria according to DPI and
DSE.

6.12

Many farmers regard the application of fertilisers to their soils as a
‘tradition’ rather than measured science.

6.13

Perennial species, including acid tolerant species, have been promoted as
a means of managing not only acid soils but also salinity. However
perennial species are expensive to sow and some species are sensitive to
acid soils.

Developing management options
6.14

Prolonged use of acid tolerant varieties without some other form of
management will result in continued soil acidification.

6.15

While land use change has been promoted by government departments,
catchment management authorities and research scientists as a long term
management strategy for acid soils, achieving these changes at the farm
level is problematic. The ability of many land managers to change their
management practices or type of production is limited due to financial
constraints.

6.16

Environmental Management Systems (EMS) are regarded by some
experts as a solution to soil leakage issues including soil acidity. However
the concept remains largely untested in Victoria.

6.17

There is a large gap between the concepts of EMS and landuse change
and the day to day reality of farming in Victoria. Fundamental issues such
as improving the rate of soil testing by farmers and awareness of acid
soils need to be addressed; and are an essential prerequisite to the
uptake of EMS principles.

6.18

Information on how to manage acid subsoils, particularly in extensive
grazing enterprises is limited. Many farmers who test their soil may be
unaware they have a subsoil acidity problem. Soil testing should include a
separate subsoil sample.

6.19

Organic materials in the form of commercially supplied compost are being
utilised as an alkaline ameliorant to acid soils. However, the volume
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required to treat acid soils presents a considerable barrier to the
widespread use of organic materials.
6.20

A number of farmers in Gippsland and north east Victoria are adopting a
holistic approach to soil health focussed on maintaining the soil’s
biological functions.

A strategy for the management of acid soils
6.21

A strategy for the management of acid soils in Victoria should be
developed as a matter of priority. The strategy should contain a series of
components including an education/extension program, soil testing, data
sharing, a review of legislation and regulations and a research and
development program.

Introduction
Traditionally the management of acid soils has been regarded as an
issue for the individual farmer. For instance, the Catchment and Land
Protection Act 1994 notes that farmers have a duty of care to manage
their land so the impact of their management practices does not impact
on other people.237 However, as the Chair of the Victorian Catchment
Management Council explained to the Committee, the issue of whose
responsibility it is to manage acid soils is not clear cut:
… one of the problems with soil acidification is that most of the time
it is in the area of private good, so it has not lent itself to
government grants or government subsidies for the application of
lime to the acidified area. [The costs of acid soil management]
really should be built into the overall framework management of the
land. Unfortunately, if it goes on for too long, in the longer term the
acidification can become irreversible. Perhaps it would be in
different time frames, depending on what sorts of soils you are in,
but in the long run it can become irreversible, and then it does
become a public concern because of stream turbidity and acidity in
the rivers as well as loss of productivity.238
The Committee believes that the public sector has an important role to
play in the management of acid soils, as has been demonstrated in
other state jurisdictions. For example, government agencies can
provide farmers with information on improving agricultural practices
and the introduction of new technologies that assist in sustaining the
state’s natural resource base.
There are several established methods of managing acid soils as well
as methods under development that will be examined in this chapter.
The established options include increasing the awareness of acid soils,
237
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regular soil testing and the application of lime. Addressing the
‘leakiness’ or movement of water through the soil profile with the
establishment of perennial species and managing the application of
fertilisers are also considered to be proven options. More conceptual
or evolving methods of management include the development of acid
tolerant species, land use change, use of organic materials and
application of environmental management system principles. The
management of acid subsoils will also be discussed in this chapter.
Witnesses highlighted a number of factors that increase the complexity
of managing acid soils, for instance:
•

the agricultural sector is changing rapidly with new farming
techniques being introduced such as raised bed cropping. The
growing intensity of agricultural production suggests that the
rate of soil acidification may also increase;

•

there is not a uniform solution to the management of soil
acidification. Different catchments require tailored approaches
that take into account soil type, the type and intensity of
production, rainfall, capacity of landholders to finance and
manage acid soils and past and future land use; and

•

there are benefits and limitations associated with managing acid
soils as a single issue and on a catchment basis.

Despite the complexities outlined above, the Committee has made a
number of recommendations that it believes will improve the way acid
soils are managed. This chapter addresses the second term of
reference of the Inquiry which requires the Committee to develop
recommendations to reduce the projected impact of soil acidity
identifying areas for potential partnerships with industry and the
community.

Increasing awareness of acid soils
There is a lot of hoodoo and voodoo in the soil world …239
Mr Nigel Phillips, District Agronomist, Wagga Wagga
There are too many myths and mysteries [in relation to the
management of soil health] … there is too much mystery in the
business, and I think we need good education - good, simple, clear
education.240
Mr Graeme McIntyre, Regional Agronomist, Traralgon, Incitec Pivot Ltd
The need to improve the awareness of farmers, the general public,
agribusiness and state and local governments of the acid soil problem
239
240
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in Victoria was a common theme throughout the Inquiry. The means
by which this could be achieved - either as a stand alone issue, as part
of soil health education or catchment management varied. For
instance, Mr Don Forsyth, Chief Executive Officer of the Corangamite
Catchment Management Authority, at the Colac hearing stated that:
Generally there is not an awareness of soil acidity because it
creeps up slowly and is … incremental … a bit like salinity south of
the Divide. North of the Divide you can see bare, scalded areas
which are very obvious and dramatic. We have some patches of
salinity in our area south of the Divide, but generally it is a matter of
grass that is this high instead of that high, so it is not so obvious.
And the same goes for the acidity problem, only it is worse because
it is less obvious, but it is there, and I do not think there is adequate
awareness of the issue, both among agencies and among the rural
community, and it would be a major role for us to help get that
message out.241
Mr Laurie Norman, a consultant with the Glenelg-Hopkins Catchment
Management Authority, also argued that acid soils are not recognised
as a significant problem:
… the government has certainly recognised the dryland salinity and
water quality issues, and a lot of federal and state money is going
into addresing that; but at the moment acidification, which is a huge
problem in our region, is really not seen as an issue, and that is at
both government and community levels.242
The difficulties associated with raising awareness of acid soils was
discussed by Ms Christine Forster, Chair of the Victorian Catchment
Management Council at a Melbourne hearing:
I have been in water resources management areas for probably 38
years, and it has taken a long time for salinity to reach the degree
of recognition that it has, and I would say it would probably take as
much time to get soil acidity to have that sort of profile. But I do not
think we have that sort of time.243
A comprehensive study of landholders’ knowledge of natural resource
management in the Ovens catchment contains some interesting
findings in relation to acid soils and reinforces the evidence received
by the Committee. The Ovens catchment is situated in one of the most
affected parts of the state. The report notes that most properties in the
Ovens catchment have high levels of soil acidity, but almost half the
respondents said they did not know the soil acidity level for any part of
241
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their property.244 The report also examined landholders’ concern and
knowledge of soil acidity. It concluded that:
In terms of adoption of current recommended practices, it seems it
is more important for landholders to be convinced that soil acidity is
a problem and to know how to collect soil samples than it is for
them to understand the processes leading to soil acidification. If
this is the case, this finding also highlights the importance of local
trials and field days to demonstrate the impact of soil acidity on
grass production.245
A number of witnesses highlighted that acid soils are one of numerous
competing issues farmers manage as part of their business. This
clearly has implications for the design of an effective education or
awareness raising strategy. As Dr Anna Ridley, Senior Research
Scientist, DPI Rutherglen explained:
We have any amount of information to put together a package for
farmers of best management practices for soil acidity. That
information is already available. But farmers … do not get
particularly excited about soil acidity by itself. It is not something
that excites them. To have an information package about soil
acidity as a stand alone is probably not likely to be particularly
attractive, I suspect, to farmers, but as part of a whole better
environmental management system it is entirely possible.246
The issue of soil testing for pH will be discussed in detail later in this
chapter. However the level of soil testing relates to awareness of soil
acidity and health of soils generally, as noted above. The Committee
was advised at many of the regional hearings that the majority of
farmers are not testing their soils. The evidence received is anecdotal,
but nevertheless relatively consistent. According to the Victorian
Limestone Producers Association, only 20 per cent of farmers conduct
regular soil tests.247 Similarly, Incitec Pivot in Wodonga stated that in
the upper north-east of the state, possibly only 15 per cent of farmers
have their soils tested on a regular basis.248 Jenkins Fertilisers and
Limes, also in Wodonga, put the estimated figure at 17 per cent.249 Mr
Tony Good, an Agronomist with Elders in Hamilton stated that:
I tend to be disappointed in the number of people who do these soil
tests because I cannot understand how people can know exactly
244
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what their soil pH is and how soils will respond to lime if they have
not done the soil test. In my years I would probably find the
majority of people would not have done a soil test on their
paddocks. Those who had would be, I would not say a small
minority, but a minority.250
As outlined in chapter three, there have been some education
materials such as the detailed Acid Soil Action manual produced. The
manual explains the importance of managing acid soils, the
acidification process, methods of managing soil acidity, the application
of lime and types of lime. The Committee believes that the manual is
an excellent resource, but according to Mr Trevor Tovey, Treasurer of
the Victorian Limestone Producer Association: I cannot say that I have
actually seen [the manual] at any farmers and/or distributors network.
It just seems to have got lost in the system.251
An overview of departmental extension services was provided in
chapter three. Much of the evidence received by the Committee
suggests that such services are piecemeal or delivered indirectly
through other mechanisms such as whole-farm-planning. For
example, at the Bendigo hearing Mr John Taylor, Program Leader,
Land Use Planning from DPI Epsom stated that:
I think the very point is that soil acidification specifically has not
been invested in … and therefore we do not spend as a priority a
lot of time transferring that information currently to land-holders.
Now, as part of the national action plan and as part of our land and
water management programs under the salinity program a lot of
this information does get transferred to farmers because it is very
much related to growing better pastures … But we do not have a
specific extension program on soil acidity nor soil erosion control at
the present point in time because the investors – in other words,
the Department of Sustainability and Environment and the
catchment and water division – do not pay us to do that.252
The Committee asked Mr Taylor whether the acid soil extension work
was ad hoc. Mr Taylor responded that: It is not there. It is very much
a spin-off of other programs.253 Likewise, AFSA advised that it was not
aware of any coordinated program through any government agency to
raise the awareness of acid soils as there had been in the early
1990s.254 In contrast, Mr Mark Cotter from DPI Benalla advised that

250
251
252
253
254

Mr T Good, Agronomist, Elders, transcript of evidence, 3 September 2003, p. 190
Mr T Tovey, Treasurer, Victorian Limestone Producers Association, transcript of evidence, 5
August 2003, p. 59
Mr J Taylor, Program Leader, Land Use Planning, Department of Primary Industries Epsom,
transcript of evidence, 20 October 2003, p. 252
Ibid, p. 252
Mr S Dellavadova, National Vice-President, AFSA, transcript of evidence, 4 August 2003, p.
35
77

Inquiry on the Impact and Trends in Soil Acidity

there have been extension programs on soil acidity for more than a
decade.255
The importance of extension with regards to acid soils was
emphasised by numerous witnesses including Mr Phil Stevenson from
the Goulburn Broken Catchment Management Authority:
There is a real cycle now where we have moved away a lot from
extension to farms … I believe in extension … If you want to sell a
solution to a problem it is nice to have someone driving around in a
ute and telling farmers. The good farmers will probably do it
anyway. It is often those people on the margins who are not liming,
and I believe extension is important – but it costs money. It cannot
be done for a year because farmers are sick of people coming in for
a year, as Landcare is, having them there and then they are not
there the year after. It needs a three-year plan or five-year plan. It
is about awareness and community programs …256
The evidence provided by Mr Stevenson not only highlights the
importance of extension but the method by which it is delivered. The
Committee received many recommendations about the types of issues
that should be covered through extension, how the information should
be delivered to landholders and by whom. The Mid Ovens Landcare
Group, in its presentation to the Committee, used the example of an
action plan developed by the community of the south west slopes
(NSW), to illustrate the type of extension that would be valuable.257
The action plan includes the following elements:
•

incentives for members to soil test, preferably at no cost, to
increase participation and engagement;

•

soil health workshops and field days – training landholders to
collect their own soil samples, compare soil types in the area
and translating soil test results into action; and

•

field days could also increase landholders’ knowledge of
perennial pastures (both introduced and native) and provide
incentives for trial sites. The information gathered would be
linked to research programs and improve the knowledge base of
the catchment. A best management guide for acid soils could
be subsequently developed.

Trentham District Landcare Group explained at the Bendigo hearing
the innovative action it has taken to address acid soils (Figure 19).
The Committee was particularly interested in the way the group had
pooled its resources and shared local data. The Committee believes
255
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that the work of the Trentham District Landcare Group provides a
model for other Landcare groups.
Figure 19: Trentham District Landcare Group case study

The Trentham District Landcare Group, formed five years ago,
identified sustainable agriculture, including soil acidification, as a
priority for members. The group successfully applied for Natural
Heritage Trust funding and purchased its own pH meter. Soil tests
were conducted and subsidised by the group and processed by the
standard laboratories.
Some research was done into historic soil test records of the area. It
was discovered that there was some acidity (pH 5.5) in the
uncultivated soils, but farmers were discovering that it is common to
get a pH of 4 in the heavily farmed country.
The Landcare Group subsidised farmers ($100 per farmer) who were
interested in putting lime on their paddocks. The data from these
farms contributed to a local database of where acidity occurred and the
extent of the problem.
The group conducted a field day and employed a consultant to try to
get farmers to a stage where they could interpret a soil test and decide
which lime was going to be most economic to apply.
One hundred tonnes of lime was purchased at a bulk rate by the
smaller farmers around Spring Hill and delivered to the different
properties.
Today approximately 80 farmers, or 50 per cent of the Trentham
community belong to the Landcare group. The NHT funding has
subsequently ceased.
Mr Barry Elliott, a member of the group, advised the Committee that
farmers frequently learn by ‘looking over the fence’: … if the
information is there in a palatable form, preferably demonstrated in a
very similar situation to their own, then they will consider change,
especially if it improves their productivity.258
Several witnesses highlighted the importance of farmers learning about
issues such as acid soils ‘first hand’. As Dr Richard Price, Coordinator
of the Grain and Graze Program and Consultant to Land and Water
Australia explained in a briefing of the Committee:
The nature of the diffusion of information to producers is not as
simple as having a 200-hectare site that demonstrates that you can
be profitable. Unfortunately we know, through many sociological
studies of extension, that people want proof in their own backyard.
So having one demonstration site, even on an entire property scale,
258
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might [only] spark some people to then trial it on their farms. But
you are probably better off having many smaller demonstrations in
as many places as possible – and even then, as the nature of
agricultural science is a little bit different to many other fields of
science, unfortunately you have got to learn things over and over
again. You just do not hit people with it after the research results
come out and say ‘If you follow that, you’ll be right’. Many people
need to discover and learn things for themselves. That has been
one of the issues, I understand, with not just soil acidification but
other issues of farming. It then means that you need to invest very
heavily in extension and communication services. The one farm
idea is not a bad idea, but it is the very tip of the iceberg. It is the
learning processes that have to happen locally in as many places
as possible that are more important.259
The President of the Victorian Farmers Federation, Mr Paul Weller,
made a similar observation:
You can send the books out, but if you have a field day on a farm or
a farm walk where there are some acid soils and trial plots where
the farmers can see what the difference is, you will get a far greater
uptake [of management practices] than otherwise. Farmers do like
extension and like to talk to the researchers so they feel as though
they are getting the jump on everyone else.260
The Committee received conflicting evidence about whether the private
or public sector is best placed to deliver extension services. On the
one hand, extension provided by industry was perceived as having
greater credibility with some landholders whilst others, including
fertiliser industry sources,261 argued that there was a real or perceived
conflict of interest issue. For example, Dr Price, advised the
Committee that:
…Land and Water Australia’s experience is that it gets the biggest
bang for its buck by dealing with industry extension groups as
opposed to government extension groups. I know that many
governments have really whittled down their extension groups, but
we have found there to be anecdotal evidence to suggest that
many producers find the industry-driven groups to be more
effective, if only on the basis they have industry credibility.262
Some witnesses highlighted the need for one agency to have primary
responsibility for the delivery of extension services.

259
260
261
262

80

Dr R Price, Coordinator, Grain and Graze Program and Consultant to Land and Water
Australia, Briefing, 12 November 2003, p. 312
Mr P Weller, President, Victorian Farmers Federation, transcript of evidence, 4 August 2003,
p. 32
For example, refer to Mr S Dellavedova, National Vice President, AFSA, transcript of
evidence, 4 August 2003, p. 43
Dr R Price, Coordinator, Grain and Graze Program, Briefing, 12 November 2003, p. 309

Chapter 6 – Management of acid soils

At a meeting with the Grains Research and Development Corporation
(GRDC), the Committee explored the issue of whether farmers are
overly reliant on advice from fertiliser companies in making decisions
on applying nutrients (such as lime) to their soil. Dr Martin Blumenthal,
Program Manager from the Sustainable Farming Systems, GRDC
believes this to be the case:
It is part of the reason we are establishing the nutrient management
initiative, to provide some good clear advice based on good
scientific information. A lot of the advice on nutrient management
has shifted from the public to the agribusiness sector. Some of that
advice is excellent, but in other instances there is clearly a benefit
to the organisation to suggest that more fertiliser needs to be
applied. We are really wanting to include partnerships with
agribusiness and government in the nutrient management initiative.
Sure, that has been an issue, and growers still value the impartial
advice they get from government advisers or from larger groups like
the Birchip cropping group.263
Awareness of an issue such as soil acidity is clearly a precursor to the
effective management of that issue. The level of soil testing in Victoria
strongly indicates that although landholders may know their soils are
acid, they do not know the extent of acidification and therefore the
appropriateness of various management options. The Committee is
concerned that the majority of farmers do not regularly test their soil,
including the pH level. The Committee believes that there would be
multiple benefits arising from a designated education program for
landholders, agribusiness and government agencies on the
significance of soil health including acid soils, methods of managing
acid soils and their impact on productivity and the environment.
There are numerous education programs that address acid soils, as
one of many soil health issues for landholders. However it is difficult to
understand, given the choice of programs on offer to farmers, why
there is so little soil testing and why awareness of acid soils amongst
landholders and agencies alike is so low. The Committee does not
believe that the poor level of soil testing can be attributed to economic
pressures alone.
It is interesting to note that in other jurisdictions such as New South
Wales and South Australia, the importance of educating agribusiness
of the acid soil problem was a priority of the state government
programs. The Committee was advised in Wagga Wagga by Mr
Phillips, that depending on which research you read, most farmers get
70 per cent of their advice from the agribusiness agronomists.264
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Accordingly, the Committee recommends:

Recommendation 1:
The Department of Primary Industries has lead responsibility for
the development and delivery of a comprehensive education and
awareness raising program on acid soils. The program should be
formulated as a matter of priority in cooperation with industry, the
Department of Sustainability and Environment and Catchment
Management Authorities and:
a)

highlight the economic and environmental significance of
acid soils, particularly the impact on productivity. Methods
of managing acid soils through the use of perennials should
be included. The acidifying nature of some fertilisers should
also be addressed by the program;

b)

contain targets to enable the effectiveness of the program to
be evaluated;

c)

be tailored to the needs of farmers, government agencies,
agribusiness and the general public;

d)

outline a clear timetable for delivery; and

e)

have designated funding allocated for a minimum of three
years.

Soil testing
The standard soil testing process was outlined to the Committee by Mr
Good, at the Hamilton hearing.265 Mr Good explained that small cores
about the size of a 20 cent piece are taken down to 10 centimetres
across a paddock. An average of 25 samples are taken from a
paddock in the Hamilton region. More samples may be taken if there
are different soil types. In a larger paddock of 40-50 hectares, 100
samples would probably be taken. A log of where the soil samples are
extracted is kept so that changes in soil fertility can be monitored over
time. The samples of soil are mixed together and sent, in most cases,
to a commercial laboratory such as Incitec Pivot or HiFert. The results
for levels of phosphorous, pH in water and calcium chloride, potash,
aluminium and the various other cations in the soils such as sodium
are returned to Elders for interpretation. The cost of soil testing is
about $50-70 a sample.
The Committee received evidence highlighting the importance of
testing soil to a depth of 20 centimetres rather than the standard
10 centimetres. Mr Geoff Saul, Director of DPI Hamilton stated that:
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… we [feel] we need to take soil tests probably to 20 centimetres,
the reason being that if we take the soil test only to 10 centimetres,
we are probably not finding out that we have an acid problem until it
is too late. We would prefer to do it deeper because acidity often
builds up from below. We would like to take it so we can have an
early warning of a problem occurring.266
The largest farm soil testing provider in Victoria is Incitec Pivot.
However the State Chemistry Laboratory and numerous other
laboratories also process soil tests. Some witnesses advised the
Committee that there were real or perceived conflict of interest issues
relating to landholders having a fertiliser company take their soil test
and provide recommendations on soil ameliorants. For instance, Mr
Lindsay Sargeant from Loddon Campaspe Fertilisers stated that: … I
believe that fertiliser companies will concentrate on the nutrient side of
the soil test and fertiliser companies use a soil test as a marketing
tool.267 Mr Sargeant also noted that: … I am fully aware that we are
told at marketing meetings, ‘You do a soil test and 80 per cent of
farmers will go along with your recommendations’.268
The Committee received conflicting evidence regarding the cost of soil
testing. Some witnesses believed that soil testing was an expensive
process whilst other landholders regarded it as an essential prerequisite to managing and fertilising their soil. Mr Troy Clarkson, Soil
Project Manager, DPI explained that:
It sounds like a lot of money doing these soil tests, but probably in
hindsight it is cheaper to do the soil test, because there are landholders out there who are putting fertilisers on the ground which are
not doing anything at all because the pH levels or nutrient levels
are already at the right level or they are not making changes, so the
cost-benefit of doing a soil test is probably quite high, and it is
probably well worth doing.269
Mr Alan Ashworth from the Victorian Farmers Federation (Benalla)
provided the Committee with an example that clearly highlights the
value of soil testing:
My own property, which I have owned for 30 years, when I first
bought it, was undeveloped. I said ‘What we’ve got to do here is
apply super and malignum, and super and potash’. We did that for
about four or five years before we attempted to soil test. I can tell
you quite candidly, the money we spent in the first four or five
years, we would have been better off spending it on soil tests than
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spending it on super. We would have been further ahead than we
are now.270
A standard industry soil test costs approximately $100 (Incitec Pivot)
per sample whereas the State Chemistry Laboratory costs $176,
although the tests are not the same, as Mr Paul Whinney, a Soils
Extension Officer with DPI stated:
… the full work-up test that the State Chemistry Laboratory does for
$170 is a very comprehensive test for soil structure and a few other
elements that are tested. It is very comprehensive, and it comes
with an interpretation. Some of the fertiliser companies will do a
cheaper test, but you get what you pay for. They do the pH, the
phosphorous, maybe potash, and they do not bother doing all the
other structural tests which the farmer may not need. So they can
be pretty good value.271
Farmers understanding of soil test results was also raised as an issue.
The Committee was advised that there is confusion about the
difference between water and calcium chloride pH tests and how to
interpret a pH result. As Mr Norman stated:... [farmers] get a form
back from the fertiliser company saying that they have a pH of 5.
Whether they can interpret that, know what to do about it or
understand what it really means is another issue.272
The cornerstone of acid soil management programs interstate has
been increasing the awareness of farmers through the promotion of
soil testing, as discussed in chapter four. In New South Wales, the
Acid Soil Action (ASA) program negotiated the provision of soil testing
below market cost with Pivot. Under the first phase of the program
tests were conducted by Pivot for $6 per test. Under the second phase
of the program a contract was put out to tender and soil tests cost $18
when the market price was $60. Under the revised program, the cost
of a test is $30 but the former Coordinator of the program believes that
with a large volume of tests being processed (6,000-8,000), the price
could be made more competitive.273 At such prices, the ASA program
captured farmers on non arable land who previously were not regularly
testing their soils.
The Committee is concerned at the low percentage of farmers
regularly testing their soils in Victoria. Such a low level of testing also
has significant economic and environmental implications that extend
well beyond the issue of acid soils. The Committee understands that
soil tests previously subsidised by the Victorian Farmers Federation
and fertiliser industry have been well subscribed in the past.
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Accordingly, the Committee recommends that:

Recommendation 2:
a)

The Department of Primary Industries leads the negotiation
of the delivery of reduced cost soil testing to the regions
most affected by acid soils. The soil tests should comprise
one component of the integrated education program on acid
soils and soil health;

b)

The Department of Primary Industries should define what
constitutes a standard soil test; and

c)

The soil tests should be conducted by Australasian Soil and
Plant Analysis Council certified laboratories.

The accuracy of soil tests has been under significant scrutiny recently
with the release of the 2003 Australasian Soil and Plant Analysis
Council’s (ASPAC) laboratory proficiency survey. The survey of forty
five laboratories, including four from Victoria, highlighted significant
variations in soil test results between laboratories. The laboratories
were given six samples to test for pH using both the water and calcium
chloride methods. The majority of results recorded for pH tests were
regarded as excellent. However the data for some of the other tests
were regarded as ‘extremely skewed’ or unsatisfactory, for example,
for total phosphorous and exchangeable magnesium. The report
concluded that: On inspection of the data, it is obvious that many
laboratories submitted inaccurate results and that the variability for
some tests was unacceptably high.274 The Weekly Times editorial on
the survey states that:
Fertiliser ranks as one of the top three most costly inputs on nearly
every Australian farm, from horticulture and pastoral industries to
broadacre cropping. Inaccurate soil tests not only hit farmers’ hip
pockets, they’re also bad for the environment.275
The following cartoon (Figure 20) appeared as part of The Weekly
Times coverage of the survey findings.
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Figure 20: Source: The Weekly Times, 17 December 2003, p. 14

Mr Andrew Speirs, an Agronomist with HiFert attended the December
2003 conference of ASPAC in New Zealand and advised the
Committee at the Melbourne hearing in November that there are
laboratories operating that are ‘less than reputable’:
… at the moment we have labs that I know of that have been asked
a couple of years in a row, ‘You have a problem with this particular
test. Do you want some help?’ from the state representative, who
is generally a government employee. Generally it is someone from
another state to give you a hand to sort out why you are reporting a
[result] different to what we think the standard sample should be.
Several of those companies have thumbed their noses at the whole
thing and have not [addressed the problem]. They are getting
enough of the business to satisfy their needs, and in some cases
they are returning a very different [result] to what they should be,
whether that be a phosphorous level, a soil pH level or potassium
soil test level … at the moment we have some labs giving people
quite misleading results.276
Mr Speirs recommended that the performance of laboratories be
ranked and made public. At present, the results of the survey do not
identify the names of the individual laboratories. One of the limitations
of the present ASPAC arrangements stems from the proficiency survey
process being funded in part by the laboratories. The issue of the
proficiency of soil testing laboratories has been an ongoing one.
The Committee believes that far reaching environmental and economic
benefits would stem from the improved performance of soil testing
laboratories in Victoria and Australasia.
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Accordingly, the Committee recommends that:

Recommendation 3:
The Department of Primary Industries undertakes a review of the
performance of soil testing laboratories operating in Victoria. The
option of regulating the soil testing industry in Victoria should be
examined as part of the review. A series of recommendations on
how the performance of the industry can be improved and
consumers protected should be formulated as part of the review.
Access to soil test datasets was identified as an issue by experts
giving evidence to the Inquiry. The fertiliser industry contains a
substantial dataset on soil pH as a result of being the primary soil test
provider in Victoria. In contrast, the dataset held by government
departments is somewhat dated, as discussed in chapter five. The
Committee believes that there would be mutual benefits to be gained
from the sharing of such information between landholders, government
departments/agencies and industry. Farmers advised the Committee
that they would be willing to explore such a proposal if privacy
considerations were taken into account.277 Government departments
and catchment management authorities argued that such information
would translate into more effective management of acid soils. As Mr
Stevenson from the Goulburn Broken Catchment Management
Authority stated:
It is important that we involve the private sector. Incitec Pivot is a
huge private company which is doing hundreds and hundreds of
tests daily on farms, and we need to be able to [access] that data.
… I do not see that a lot of [resources] would be [required to
engage] private industry, we just need to do that. I have spoken to
Incitec, which is a very big company, and I was astounded by the
amount of soil testing it is doing now on agronomic tests … If we
can get that sort of consensus and work with them, that is pretty
well cost free.278
The information could also be used by government departments and
industry to highlight the importance of soil testing and managing soil
health through, for example, the correct application of ameliorants. As
the Goulburn Broken Catchment Management Authority explained:
I think it would clearly be a benefit for the likes of Incitec Pivot to be
part of a joint program, where we were providing data and analysis
and … awareness to the community. They would largely provide
those services to them. They have already indicated an element of
interest in pursuing this matter, so I do not think there is a major
277
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issue there. Maybe unlocking some of the data that sits in the state
database could be directed to be done, more than currently is
done.279
When asked about partnerships between the government and industry,
for example, the sharing of soil test results and facilitation of soil
testing, Mr Nigel Bodinnar, Technical Services Manager of Incitec Pivot
noted that:
We hold the information on behalf of the farmer, so we value that
relationship with the farmer. We look at it on a case-by-case basis
as to what the end use of that information might be and how that
can fit in to what the farming community as a whole would be
supporting. That is the way we look at the soil test database we
have, but there are issues around confidentiality of that information.
Given that, we look at projects with various funding bodies, and
take those very seriously as an opportunity for the business to be
part of improvements to the farming community as a whole.280
The Committee believes that the sharing of datasets for example on
the status of acid soils in Victoria and trends in acidification, between
the government and industry would greatly inform stakeholders of the
problem. Such information would assist CMAs in targetting areas most
affected by acid soils through soil health strategies; and encourage
landholders to test and manage their soils, translating into business for
industry. There is a significant amount of data held by both industry
and government departments, however the Committee believes that
access to such data needs to be formalised. Industry has contributed
to the mapping of acid soils in Victoria in the past.
The negotiation of an agreement between government departments
and industry may be difficult with intellectual property issues to be
considered. However the Committee believes that the benefits that
would be derived from an agreement would be far-reaching.
Accordingly, the Committee recommends that:

Recommendation 4:
The Department of Primary Industries and Department of
Sustainability and Environment negotiate an agreement with
industry to exchange acid soil data, particularly information on
the current status of surface and subsurface soil pH.
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Applying lime
Merits of liming
The Committee received conflicting evidence regarding the
management of acid soils through liming.
The application of lime was identified as the major solution to soil
acidification by a significant number of witnesses. The Department of
Primary Industries and Department of Sustainability and Environment
submission states that the application of ground limestone remains the
main avenue for adjustment of soil pH for primary producers.281 The
rate of agricultural lime applied has increased rapidly in Victoria over
the last decade from approximately 60,000 tonnes in 1990 to 760,000
tonnes in 2002.282 However according to the Victorian Catchment
Management Council, the lime applied represents only 12 per cent of
the total lime required to maintain a soil pH of 4.8 or higher.283
It is also widely recognised that the application of lime to acid soils
needs to be considered as one component of an integrated response.
Dr Ridley explained that:
If you just added lime and you had an annual pasture, so no
capacity for the pasture to take up the water or the nitrate, what
happens is at a [soil] pH of 4 … almost all the bacterial activity in
the soil is stopped because nitrogen-fixing bacteria do not like soil
acidity and they just shut down. If you put your … lime on and you
increase the pH to 4.5 or 5 you get an explosion of biological
activity, which is what you want for productivity, but with this
explosion of bacterial activity, including nitrogen bacterial activity,
you get this massive increase in nitrate, which means that you get
the massive potential for faster acidification rates … We want the
nitrate, but we want to keep it within the root zone of the plant.284
The issue of lime being a short term rather than long term solution was
also raised by witnesses. The Goulburn Broken Catchment
Management Authority noted that:
… there are parallels here with the salinity program, where given
the immediacy of the problem the short-term solution is to go for an
engineering solution, with a long-term solution being land-use
change. This is very similar. We are talking about liming being a
relatively short-term solution to the problem [of acid soils] so it does
not decline to the point of no return. At the same time we need to
be looking at other ways of using the land that are far less
281
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acidifying. So it is a combination of things; it is not one or the other.
Certainly we can anticipate that the land use will be very different in
50 years from what it is today.285
Mr Norman expressed similar views to that of the Goulburn Broken
CMA:
The addition of lime is going to impact on soil acidity. I guess the
thing we need to ask ourselves is whether that is the way we want
to go. Is that really just hiding the symptom rather than treating the
cause of the problem? Is it something that we need to go to down
the track within our future farm management problems? Is it going
to create another problem? In some soils is it going to create a
different problem? We might treat the soil acidification problem but
create another one, and we need to be aware of what we are doing
if we just concentrate on liming.286
The trend towards intensification of agricultural production also raises
questions about the future use of lime with increased production inputs
(including fertilisers) translating into more rapid rates of acidification.

How lime works and the lime industry in Victoria
Agricultural lime is usually comprised of crushed limestone. Pure lime
is 100 per cent calcium carbonate. With each unit drop in soil pH the
number of hydrogen ions multiplies by 10. At pH 7 the hydrogen and
hydroxyl ions are in balance. At pH 6 there are 10 times more
hydrogen ions; at pH 5 there are 100 times more hydrogen ions. The
application of lime raises the pH of soil by consuming hydrogen ions. It
is the carbonate in the lime which consumes hydrogen ions and also
reacts with soluble aluminium, reducing its toxicity.287
In relation to the supply of lime in Victoria, the Victorian Limestone
Producers Association (VLPA) stated that the coastal areas of the
state including the western district and Gippsland have: a lot of
untapped limestone where no-one is actively extracting those
deposits.288 VLPA members have approximately 70 to 90 million tonne
earmarked for extraction in the lime pits.289 The DPI/DSE submission
states that there are abundant known reserves of limestone in Victoria
and estimates of mining resource will vary according to the
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identification and commissioning of new mine sites.290 Furthermore,
the submission notes that ongoing access to non-renewable natural
resources such as mined limestone is problematic over the long term
due to increasingly rigorous environmental protection and assessment
standards and the subsequent impact on production costs.
Despite liming being one of the most effective methods of addressing
acid soils, there are a number of key reasons why it is not being
applied by landholders. These reasons will be explored below.

Economics of liming
The costs of applying lime vary significantly in Victoria according to a
landholder’s proximity to the lime pit and the quality of lime. Given that
lime is a heavy and bulky product, freight costs often exceed the cost
of the lime product. HiFert advised that: If you look at the north-east,
often $60 or $70 buys a tonne of lime delivered and spread, whereas a
guy in the south-west can get it delivered and spread for $20.291 A
member of the Mudgegonga Landcare Group, Mr Les Brown, noted
that they use lime from South Australia which is worth $13 a tonne, but
costs $45 per tonne to transport to the Wodonga region.292
The Committee was also advised that in some agricultural sectors, it is
simply not economic to lime, as Dr Roger Armstrong, Senior
Agronomist, DPI Horsham explained:
Farmers are businessmen. No farmer wants to see his land or his
neighbour’s land or his community’s lands deteriorate, but it is
about price economics … if you are in an extensive livestock
system, say sheep grazing, in the last 10 years in particular there
has not been a lot of economic opportunity to put a huge amount of
money back in the form of lime. If you go to a more intense system
such as viticulture, which is right at the opposite end, the value of
land needed to set up a viticulture system is about $30,000 a
hectare. Lime is [an insignificant] amount of money in terms of the
overall context. If you have to spend $500 a hectare on lime on
your soil for viticulture it is not a big issue. If you are a sheep
grazier in the southern Wimmera your land is probably not worth
more than $1,000 a hectare, so it is a very complex interaction.293
A small number of witnesses from Landcare groups in north east
Victoria and local Victorian Farmers Federation representatives
advocated the introduction of government subsidies for the transport
costs and lime product or lime loans.294 They argued that more lime
290
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would be applied to acid soils as a result of such a subsidy and that
other countries heavily subsidise agricultural production. They also
stated that economically some farmers simply cannot afford to apply
lime to acid soils.
The Committee also received evidence opposing the concept of lime
subsidies. For example, Mr Norman stated that:
One other issue I would be concerned about in providing too many
subsidies … is that we cannot keep doing it forever. If we can get
people to understand what the issue is and therefore want to do it
as part of their normal farm management process, I think that is the
way we have got to go rather than handing out subsidies all the
time. It may be handy initially, we have just got to be careful that
we do not get locked into it. Changing attitudes and awareness so
that people understand that there is an issue and put it into their
normal farm budgets and the soil test that they do each time they
apply fertiliser I think is the way to go in the long term.295
The main arguments against a subsidy included:
•

liming alone will not be effective and may even be detrimental to
soil health;296

•

there is a risk that lime producers and transport companies will
simply raise their prices to factor in the subsidy. The Mid Ovens
Landcare Group argued that this happened with the drought
assistance packages offered recently;297

•

the benefits, in the medium term, will go to the farmer in
increased productivity (private versus public benefit);298 and

•

there are other barriers to managing acid soils other than the
cost of lime, for example farmer knowledge/awareness of acid
soils.299

The Committee was also advised that the impacts of liming are not
always clear to farmers and that in some situations the scientific
evidence is not available to support their liming decisions. In the case
of the canola, wheat and lucerne industries, the Committee was
advised that liming increases production by 20 to 30 percent.300
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However in other types of agriculture the impacts are unclear. For
example, the Treasurer of the Greta Valley Landcare Group, Mr David
Evans, stated that:
I know what spreading fertiliser does, I know what drenching my
cattle does and I know about putting Causmag out if I have a grass
tetany problem. Those are costs and I know the benefits, but I
have to be told the benefit of lime.301
The Committee was told of the findings of a six year study on liming
soils in West Gippsland conducted by DPI Ellinbank. The study funded
by the state government and dairy industry looked at the application of
lime to increase soil pH and the benefits to pasture production in the
high rainfall zones of west Gippsland. The study concluded that the
increased soil pH as a result of the application of lime did not result in
economic benefits.302
The Director of DPI Hamilton, Mr Saul, advised that in relation to high
rainfall grazing areas:
… a lot of farmers do not have the confidence to make a prediction
about whether they can get a response to lime. With fertilisers we
can be reasonably sure about the situations where we can get a
response, but with lime it is quite complicated. You do not see an
immediate response; often it takes two to three years … so there is
that lag, and it is very hard to know whether you have done the
right thing. I think that is a real problem with farmers making that
decision, and we badly need some decision support system to help
that process so people can sort through the information, make a
better decision and say ‘Yes, in this situation I will put out lime; in
this one here I will not’.303
DPI Hamilton has developed a system to help sheep and beef cattle
producers to make informed decisions about applying phosphorous
fertiliser to pastures. The Phosphorus Ready Reckoner is comprised
of a small cardboard wheel with five steps for the producer to follow.
The Director of DPI Hamilton suggested to the Committee that the
same principle could be applied to lime.304
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The Committee believes that this proposal has merit and accordingly
recommends that:

Recommendation 5:
The Department of Primary Industries in conjunction with
industry and farmers develop a simplified decision-making
support system for farmers regarding the application of lime to
acid soils. The decision support system should provide advice
on the quantity of lime required according to the effective
neutralising value.
Another factor that complicates a landholders’ decision to apply lime is
the time lag, mentioned above, between the application of lime and its
impact. Some studies have found that it takes one year for lime to
move down the soil profile from the surface by one to two
centimetres.305 A representative of the North East Catchment
Management Authority, Mr Lindsay Jarvis, explained that:
… as the average age of farmers is quite high, a lot of people are
saying, ‘Well, why should I do it? By the time I get the benefit I will
most likely be part of the soil ... [Furthermore] a lot of people now
are not making their major living out of the land. It is a lifestyle
thing. If we are relying on the fact that there is an economic benefit
to the farmer for liming that will not happen with people who are not
depending on the farming land for their principal benefit. They are
what is loosely called hobby farmers or lifestyle farmers.306
The Committee was told on numerous occasions during the Inquiry
that there are many different types of limes. The key features of lime
that determine its capacity to correct soil acidity are the neutralising
value or chemical purity and fineness of the lime. Together these
factors equate to the Effective Neutralising Value (ENV) of lime. As
explained in the Acid Soil Action kit, the higher the ENV figure, the
greater the ability to correct soil acidity.307 Pure calcium carbonate has
a neutralising value of 100. The finer the lime product, the faster the
reaction as lime with a high percentage of fine particles has a greater
surface area exposed to the acids in the soil than an equal weight of
coarse material.
Witnesses advised the Committee of their concerns relating to farmers’
lack of understanding of ENV, the timeliness and accuracy of lime
survey results, regulation and labelling of lime in Victoria and other
jurisdictions and products such as liquid lime. Mr James Williams, a
broadacre farmer from Raywood, stated that:
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There is a lack of standards in the industry, and there is a lack of
understanding of things like the neutralising value and some of the
other nutrients within what you are purchasing. So what we tend to
do is get a standard reply, ‘It needs a tonne of lime and that will fix
the problem’. Sometimes you are just throwing your money out the
window.308
In Victoria, the acts and regulations relevant to lime and liming
materials include the Agricultural and Veterinary Chemicals (Control of
Use) Act 1992, Fertiliser Regulations 1995 and Fertilisers Amendment
Regulations 1998. One of the aims of the act is to ensure that a
product is effective for the purposes described on its label and to
promote uniformity of regulation throughout Australia.309 The Chemical
Standards Branch, Department of Primary Industries administers the
regulations covering lime standards.310 According to the DPI/DSE
submission, significant quantities of untested lime material are
marketed and sold as lime for farm use.311
There have been three national reviews of the lime industry over the
last 11 years, including the 1995 AACM International review of the
Social and economic feasibility of ameliorating soil acidification. This
review notes that the lime industry is relatively young and poorly
organised.312 It also notes that the lime industry has a great deal to
gain from promoting management of soil acidification with lime. The
review recommends that national standards should be developed on
the neutralising values of lime, particle size and chemical composition
of the product. The 1999 Cooperative Research Centre for Soil and
Land Management report entitled Market analysis of agricultural
limestone and gypsum in Australia concluded that the absence of set
standards of lime products in Australia (in terms of price, quality and
effectiveness) is a difficulty that has long faced the end user in
Australian agriculture.313
The Committee was informed that the particle size of New South
Wales lime is often significantly finer than agricultural lime sold in
Victoria.314 The Committee was also told that in New South Wales the
effective neutralising value of lime is not labelled as it is in Victoria.315
Mr Jim Cass, the Area Sales Manager for Incitec Pivot in Wodonga
noted that the ENV of lime needs to be more widely published and
made available to farmers so they can look at the costs and
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efficiencies of using one particular lime over another. He stated that: It
would be excellent if that was published somewhere easy to access.316
The Chemical Standards Branch, DPI has conducted a survey every
two years of fertilisers (including lime) in Victoria. The branch samples
and checks superphosphate, home garden products and lime for
compliance against legislative labelling and content standards.
According to the fertiliser regulations in Victoria, the label or advice
note supplied with each package or load of lime must state the
neutralising value, effective neutralising value, calcium carbonate
equivalent, magnesium carbonate equivalent and grade of lime.317
Samples from lime pits were taken as part of the survey under an
agreement between the DNRE, VLPA and AFSA formulated four years
ago. The Committee believes that the current format of the Victorian
Fertiliser Survey is complex and too technical.
The most recent Fertiliser Survey Report published in September 2002
states that:
It is worth noting the low level of compliance with regulatory
requirements given the efforts by DNRE [the former Department of
Natural Resources and Environment] to encourage industry quality
assurance. The greatest non-compliance continues to be the lack
of provision of basic product information. However, it is interesting
to note that very few complaints have been received from persons
‘unhappy’ about fertiliser/lime products. It would appear that
customers are comfortable with limited product information. Given
DNRE’s continued focus on risk management and industry’s
apparent lack of commitment to improving product label/advice note
information, the overall benefit of conducting this type of
comprehensive survey is questionable. It could be argued that
better value would be obtained by concentrating surveillance on
heavy metal content and labelling (and thereby no longer checking
general product labelling and standards). This is an issue that will
be seriously explored before conducting the next Victorian fertiliser
survey in 2003.318
The findings of the fertiliser survey are published on the DPI
website.319 The findings are also reproduced in part, by AFSA in a
simplified form and distributed by AFSA through its Victorian Branch.
The advice that the Committee received during the Inquiry is that there
is significant concern within the fertiliser and lime industry itself, by
distributors and individual farmers about the variable quality of lime
316
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sold in Victoria, the labelling of agricultural lime and regulation of lime.
This appears to contradict the Department’s assessment above.
The Australian Fertiliser Services Association advised that lime quality
is quite variable and dependent on when and where is it purchased
from. AFSA also indicated the need for more frequent testing of lime
quality:
[The compilation and distribution of the lime survey results] … is
something that is done maybe every couple of years. There is a
problem with this one-off testing and using that to compare lime pits
because, as you can imagine, farmers might be buying lime today
and grabbing that sheet to use it to do comparisons with, and it is
already two years old. It is done on one sample from one load at
one time. So there is a need for refinement of this lime testing.320
AFSA noted that it is in the process of implementing a national
voluntary code of practice to ensure product integrity through a
standardised testing process.321 However AFSA also noted that a
voluntary code has its shortcomings with some lime pits electing not to
submit samples for quality testing or having the results distributed by
AFSA. The Victorian President of AFSA, Mr Russell Nicol, stated that:
I have been to meetings where the [AFSA] acid soils committee has
come along and puts its tests on the table. Then it has gone back
to the lime producers, and they have said, ‘We are not happy with
that test; we want a retest done’. It goes backwards and forwards,
and it takes two to three years to get that sheet [of results]
produced; and probably 20 per cent of the lime producers then say,
‘We do not want our name on that sheet because your tests have
not come up with exactly the same results as our tests’.
Those tests are all taken independently and tested at the one
laboratory, but they always come up with some reason as to why
they do not want their test that we have collectively taken. There is
an excuse or reason why we could not take it on the day, or there
has been a problem … By the time we get that sheet produced it is
outdated, and that would be an aim of the AFSA – to get lime
testing up and going and have accurate results for the farmers to
look at and say, ‘This is the quality of the lime and this is what I am
buying on a basis of dollar of effective neutralising value’.322
In Victoria AFSA has been working with the lime industry for the last
decade and more recently with the Chemical Standards Branch, DPI to
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develop an independent quality assessment for limes sold in
Victoria.323
With regards to the product labelling of lime, AFSA advised that the
labelling regulations are reasonably clear:
On the label the effective neutralising value (ENV) of the lime is
supposed to be right. But we find that in reality unfortunately the
labels are outdated and hence these sheets that we [AFSA] put out
are used extensively within the industry, which is probably not
ideal…324
A number of witnesses raised concerns regarding a product called
liquid lime.325 Dr Bill Slattery, formerly of DPI Rutherglen explained
that liquid lime is a lime material derived from aquatic sources, for
example broken-down shells.326 He noted that at the rates farmers are
applying the product, it is largely ineffective. Yet if the product is
applied at a high rate it becomes uneconomic because of the costs
associated with transporting the water component of the product.
Distributors of lime raised similar issues to the peak industry body. For
example, Jenkins Fertilisers and Limes operating in the Wodonga
region called for ongoing benchmarking or the introduction of
Australian standards of lime quality so producers can be confident that
the lime supplied has maximum effect in reducing soil acidity.327
Likewise, Loddon Campaspe Fertilisers recommended to the
Committee at the Bendigo hearing that the reporting of the quality of
lime be more strictly enforced.328
The Committee was told about the development of applications of near
infra red technology to the lime industry.329 The technology has the
potential to test the neutralising value of lime in the field and detect the
pH of soil which could lead to more targeted applications of lime.
The importance of understanding which trace elements are contained
in different types of lime was also highlighted by witnesses.330 For
instance, the President of the Ovens Landcare Network explained that:
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… if you just throw lime out without thinking about it you can add to
the problem. If you are on a heavy soil that already has plenty of
magnesium in it and you use dolomite, which is a lime with high
magnesium, you will tighten it up. The water will not go in. The
nutrients will not be available to get to the plants. Whereas on our
sands we are short in magnesium, we have grass tetany problems,
so we need more magnesium, so we have to choose a lime that will
deal with our problems.331
The Committee understands that there is a national voluntary code of
practice for the lime industry as well as legislation and regulations in
Victoria. However, it is clear to the Committee, from the evidence
provided by the fertiliser industry and farmers that the current
arrangements for the accurate and timely reporting of the quality of
lime products are unsatisfactory.
The Committee is disappointed to learn from the Chemical Standards
Branch, DPI that lime products will not be tested as part of this year’s
fertiliser survey.332 The Branch also advised that compliance with the
Victorian fertiliser regulations is only checked via the survey or when
specific complaints are received.333 As Ms Kerry Martin from the
branch stated:
As we [the Chemical Standards Branch] haven’t received any
complaints about limes recently (since the previous survey) and it is
not targeted for the coming survey, limes will not be checked for
compliance with the legislative labelling and content standards.334
Based on the evidence it has received, the Committee believes that
the fertiliser survey should continue to include lime products and that
the planned exclusion of lime products would be most unfortunate,
particularly for consumers.
The Chemical Standards Branch (CSB), DPI advised that not all
Victorian lime pits were tested as part of the 2001 Fertiliser Survey for
a number of reasons.335 One reason cited was that the CSB is unclear
of how many lime pits there are that are not owned/operated by VLPA
members. Under the current lime testing agreement, the VLPA and
AFSA arrange the visits to pits for sampling purposes. Therefore to
ensure the completeness of the survey, the Committee believes that it
should be the role of the CSB to organise the collection of lime
samples for survey purposes.
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At the time the Agreement to Facilitate an Alliance between AFSA,
VLPA and DNRE for Conducting Lime Surveys was developed the
department expected that it would translate into stronger industry
support and commitment towards regular fertiliser surveys and
increased compliance with the fertiliser regulations.336 It is unclear to
the Committee whether this has been achieved. The Committee
believes that the lime industry needs to urgently review its compliance
with the state fertiliser regulations including labelling and content
standards.
Accordingly, the Committee recommends that:

Recommendation 6:
The Chemical Standards Branch, Department of Primary
Industries conducts a comprehensive review of the effectiveness
of the Agricultural and Veterinary Chemicals (Control of Use) Act
1992, Fertiliser Regulations 1995 and Fertilisers Amendment
Regulations 1998, in relation to lime and liming materials. The
review should consider the legislative frameworks of other
jurisdictions.

Recommendation 7:

336
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a)

The Victorian fertiliser survey be conducted annually rather
than every two years and include lime products.

b)

The effectiveness of the arrangement between (the former)
Department of Natural Resources and Environment, Victorian
Lime Producers Association and Australian Fertiliser
Services Association regarding the collection of samples for
the fertiliser survey be reviewed.

c)

The collection of lime samples for the fertiliser survey be
arranged by the Chemical Standards Branch, Department of
Primary Industries to ensure all lime pits operating in
Victoria are tested.

d)

A summary of the survey results for lime be posted on the
Chemical Standards Branch, Department of Primary
Industries’ website and widely distributed by the Department
to lime distributors and peak farming bodies and published
annually in lead newspapers. The results should be
accessible and readily understandable with an explanation of
the significance of trace elements and technical terms, such
as effective neutralising value (ENV). Reference should be
made to the availability of the Department of Primary
Industries decision making support system on lime
application (Recommendation 5). The results from all lime
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pits and distributors operating in Victoria should be
published.

Recommendation 8:
The Chemical Standards Branch, Department of Primary
Industries actively promotes the development of national
standards of agricultural lime products in conjunction with the
relevant peak industry representatives.
Concerns were also raised about the general advice that is provided to
farmers regarding the application of lime. As Mr Nichol from AFSA
explained:
There has been a theory over the years within our industry of
spreader operators that a tonne of lime to the acre will lift your pH
by one percentage point, but that is just a rule of thumb. We need
more concrete evidence to back that up.337
The Committee received evidence of the drawbacks associated with
such advice, as Dr Slattery formerly of DPI Rutherglen stated:
Applying a sort of blanket formula to say that you need to put on 2½
tonnes to the hectare to raise pH will work in some situations and
will not work in others. So consequently there has been bad
publicity, because a farmer will put on 2½ tonnes to the hectare and
get no response initially – he might get a response subsequently, in
a few years time – and that publicity can be and has been very bad
for the industry for a long time.338

Addressing the leakiness of soils
Addressing the leakiness or minimising the drainage of water through
the soil profile is another important method of managing acid soils cited
by experts. The introduction of European farming systems and
replacement of native perennial339 species with annual pastures and
crops in Australia has resulted in a greater volume of water and
nitrates passing down the soil profile. This leaching, whether it be from
fertiliser application or pastures such as clover, can result in soil
acidification. Perennial species tend to have deeper root systems than
annuals and therefore utilise more water and nitrogen. Perennial
species by definition also absorb water all year around although not at
a uniform rate. The reintroduction of perennials has been suggested
as a method of slowing soil acidification on this basis. The planting of
perennials is recognised and used as a means of controlling salinity for
337
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similar reasons – perennials reduce the amount of water entering the
recharge zone thereby maintaining, or in some cases reducing the
level of the ground water system.
The Mid Ovens Landcare Group highlighted to the Committee the
importance and complexity of pasture (including nitrogen)
management:
Subclover has the ability to make soils more acid because of the
nitrates. If the nitrates are not used out of the soil – if the nitrogen
that is produced by clover is not all totally used by the grasses, that
can contribute to soil acidification. So what we are saying is that
you need your phalarises, rye-grasses, and whatever there in fair
proportion – possibly 70 per cent of your pasture – to use up that
nitrogen produced by the clovers.340
There are several limitations with the use of perennials for managing
acid soils however. The DPI/DSE submission notes that sowing and
retaining introduced perennial pasture species or encouraging native
perennial species, requires land managers to have greater knowledge
and sometimes greater management capacity than current levels.341
The effectiveness of perennials can be minimised with poor
management. The control of water movement through the soil profile
also varies with different types of perennial species and according to
the time of year. Not all perennial species are acid tolerant and many
are quite sensitive to acid soils, as Dr Ridley explained:
By far the best perennial we have would be lucerne for the cropping
areas, but there are many cropping areas that are too acid for
lucerne. Lucerne is very sensitive to soil acidity and will not grow in
the high rainfall areas. We have other things like phalaris,
cocksfoot and perennial rye-grass, which are perennial species, but
they are nowhere near good enough to do the job in terms of their
deep rooting systems.342
The cost of establishing perennial pastures has also been identified as
a limitation. Dr Ridley advised the Committee that perennial species
cost approximately $250 per hectare to sow which may take a farmer
15 to 16 years to recoup.343
Dr Ridley also explained to the Committee that some farmers use a
rotation system to manage their soil health:
One really clever way is what some cropping farmers who can grow
lucerne do. They use phase farming. So you might have three
years of a very good perennial like lucerne, which dries the soil out
340
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to 3 metres depth, so it dries it way down. Then you can put in
annual crops, but it takes anywhere between three and seven years
for that soil profile to fill up again. You can still grow really
productive annual crops and let the water go past, because you
have created this huge sponge … from drying out the soil from the
perennial, you have the best of both worlds.344

Fertiliser application
As discussed in chapter two, the leaching of nitrogen fertilisers below
the root zone is one cause of soil acidification. Different types of
fertiliser acidify soils at different rates. As Dr Ridley stated: Nitrogen
fertilisers can have markedly different effects on acidity. Sulphate of
ammonia, for example, is very acidifying, whereas ammonium nitrate is
not particularly acidifying.345
The Committee was advised that there is a popular misconception
amongst farmers that phosphate fertiliser causes soil acidification.
Phosphate fertiliser encourages clover to grow, supplying the nitrogen,
which when leached causes soil acidification.346 Therefore the impact
of phosphorous on soil acidification has been described as indirect. A
long-term phosphate experiment has been conducted over the last 25
years at DPI Hamilton. The experiment involves the application of
different management options – different rates of fertiliser and different
grazing pressures. The study has found that the impact from the
application of phosphorous on the surface soil pH is negligible. It is
important to note however that the soils used in the experiment are
well buffered clay-loam so large changes in soil pH are not expected,
even with significant product removal and a high legume content.347
As Mr Saul, noted:
If we did that same work on … lighter soils … around Casterton or
Coleraine, it would acidify much more quickly. But still the process
is quite slow compared with northern Victoria where they are
perhaps cutting hay, removing grain or taking a lot of product out of
a paddock. Wool and meat production is relatively benign in terms
of acidifying the soil.348
The Committee was also told of a study of nitrogen fertiliser and soil
acidity in the west Gippsland dairy industry. The study found that short
term changes in soil pH were not occurring. The high soil buffering
capacity of the region and small applications of nitrogen – 50 kilograms
of nitrogen per hectare per year – were thought to have contributed to
the result.349
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The Committee was concerned to have received evidence suggesting
that many farmers regard the application of fertilisers to their soils as a
‘tradition’ rather than measured science. For example, Mr Good does
not believe that it is the cost of soil tests that is prohibitive to farmers
but:
I think it is more that they believe that all they need is
superphosphate. Unfortunately, because they do not do soil tests,
they do not really understand how much super is needed, how
much lime is needed, and how much potash. We really have a long
way to go in advancing our thinking with farmers.350
It is interesting to note that the Chairman of AFSA can foresee a role
for increased regulation of the application of fertilisers:
… I think in the next few years you will start to see some standards
coming into the fertiliser industry that will ensure that, just as you
cannot go and buy a chemical and spray it around your farm to kill
capeweed or something like that if you do not have a chemical
users ticket, regulations will be [introduced] that say, ‘You cannot
use fertiliser unless you have some proof from an agronomist or a
department to say that your levels justify that amount of
application’.351

Acid tolerant species
Important productive plants such as lucerne, phalaris, canola and
barley are sensitive to soils with a low pH and high levels of aluminium
and are difficult to establish in such soils. However the selection of acid
tolerant pasture and crop varieties is seen by some experts as a
means to continue the productive use of acidifying soils. In Victoria,
acid tolerant pasture species are common in the higher rainfall grazing
areas and, unless a liming regime is in place, acid tolerant crop
varieties are selected in dryland cropping enterprises.352
There has been considerable investment in the development of acid
tolerant pasture and crop varieties over the past decade, for example
by the Grains Research and Development Corporation (GRDC) and
New South Wales Acid Soil Action program. The Manager of GRDC’s
Sustainable Farming Systems program advised the Committee that the
development of acid tolerant crop varieties is aimed at increasing
options for growers in very marginal areas where choices of cropping
system are limited.353 For example, on acidic soils, aluminium toxicity
350
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is a major constraint to crop growth. The utilisation of crop plants
resistant to aluminium keeps farmers profitable in the short-term and
allows them time to develop longer-term solutions to soil acidification.
Deep-rooted acid tolerant crops exploit water and nutrients deep in the
soil profile where sub-soil acidity is a problem. They can be used in
combination with lime to reduce topsoil acidity.
However, using acid tolerant varieties as a strategy for the
management of soil acidification carries some risks with it. Prolonged
use of acid tolerant varieties without some other form of management
will result in continued soil acidification, lead to subsurface acidification
and ultimately the break down of clay minerals.354 Dr Armstrong,
stated that:
The other solution that is often put forward in terms of overcoming
acidity is not so much a solution to the development of soil acidity
itself, but a solution for landowners to cope with it is breeding
various species for acid tolerance. However, there is a danger in
that. There is a lot of work around suggesting that if you take very
acid systems and start developing acid-tolerant plants, you are
basically making the situation worse in the long term. So it has to
be part of the overall management system.355
The AACM International report, Social and Economic Feasibility of
Ameliorating Soil Acidification noted that dependence on acid tolerant
species is a fallback position in many cropping and grazing enterprises
and is particularly common in extensive grazing enterprises where
profitability and returns are low.356

Land use change
A number of commentators have indicated that liming is a short to
medium term solution to management of acid soils and, as discussed
earlier in this chapter, there are many situations, particularly in
extensive grazing enterprises where liming is not a viable management
option. In such areas the long term solution to soil acidity is likely to
involve a change in land use. Land use change may refer to a change
from cropping to growing pasture, changing the type of crop grown or
changing from intensive grazing to a less productive and less acidifying
system (eg native pastures). Changing the plant composition of an
area from annual pasture to agro-forestry or native pasture may be a
more economical way to deal with acidified soils, particularly if there is
subsoil acidity, than attempting high cost solutions such as liming.
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In the high rainfall, steep grazing country of north east Victoria, land
‘retirement’, that is, taking parcels of land out of production, may be an
appropriate management strategy for some areas affected by acid
soils. In these areas land prices have been increasing because of
amenity values and there is little prospect of businesses being able to
increase productivity by purchasing additional farm land.357 As Dr
Ridley advised the Committee:
… the long term solution in part of the high rainfall zone is
effectively land retirement ... I can see long term that there will be
parts of the high rainfall zone where we will have highly productive
farms being limed, using perennial species, using all sorts of best
management practices, and you will have parts of the high rainfall
zone that are essentially retired from agriculture.358
At the same time land use change may involve identifying those areas
where land is being used below its productive capacity and applying
more intensive and profitable uses. In recent years viticulture has
been introduced in areas of the upper Wimmera that were previously
pastures on very acid soils with low economic returns. In these areas
there has been a significant improvement in soil quality and land
values. Similarly in the southern Wimmera, traditionally dominated by
low intensity grazing, there has been movement towards more
productive raised bed cropping.359
While land use change has been widely supported by government
departments, catchment management authorities and researchers as a
long term management strategy for acid soils, achieving these
changes at the farm level is problematic. For example, in the Ovens
catchment in north east Victoria, a recent study found that few farmers
were making changes to emerging and potentially profitable
enterprises such as viticulture or farm forestry, that these enterprises
were not likely to overcome low farm profitability in the short term and
that there were considerable economic and social barriers to changing
the enterprise mix in the catchment.360 The Victorian Catchment
Management Council notes that poor economic viability and financial
constraints limit the ability of many land managers to change their
practices or type of production.361
A number of state and national initiatives are focussed on developing
mechanisms to make land use change an option for farmers. The
Department of Sustainability and Environment advised that the Land
Stewardship project in Victoria may provide a strategic approach to
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managing marginal or unproductive agricultural land including land
affected by acid soils. The project is investigating ways the rural
landscape is managed and identifying economic incentives for land
use change.362 On a national level, research and development by
CSIRO Land and Water, through the Future Farming Systems
Directorate, has looked at the technical aspects of land use change.363
This program is focussed on water and nutrient leakage in farm
systems and aims to develop agricultural systems that maintain
attributes such as water quality, soil structure, chemical balances and
soil biota. This may involve modifying existing agricultural production
systems or designing new ones.
At the catchment level a number of CMAs in Victoria are initiating land
capability programs which will identify and prioritise soil management
issues such as salinity, sodicity,364 acidification, soil biota and
structural decline. The Wimmera CMA has surveyed land use in the
catchment and will look at trends in changes in land use in 5 years
time. Glenelg-Hopkins CMA has undertaken a land resource
assessment of the region and a pilot land capability study in the Ararat
Hills. The North Central CMA is initiating a land resources assessment
project which will assess soils and their interaction with landscape
processes (such as water erosion) across the catchment.
Resource assessments are the first step in the process of matching
land use practices or the type of enterprise with land capability.
Experience in NSW, through the Landscan program (see chapter four)
has shown that farmers readily make decisions to retire unproductive,
acidified land and concentrate on managing other sections sustainably
if they are shown how to assess the capability of their property.365

Importance of a holistic approach
Throughout the course of the Inquiry there was broad agreement from
contributors that soil acidification cannot be treated in isolation but
should be managed within the context of a suite of interrelated land
degradation and productivity issues. This point was encapsulated by
Dr Ridley:
The solutions for developing a farming system that is good for soil
acidity, because it involves perennial species, are the same
solutions to stop other land degradation problems like dryland
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salinity. As part of an overall suite of good environmental
management practices acidity would be one component.366
Acidification impacts on a range of natural resource management
issues such as salinity, soil structure, soil biota and weed control and
limits the capacity of farmers and agencies to manage other significant
environmental issues. The Impact of Acid Soils in Victoria documents
a wide range of impacts and interactions that soil acidification has both
on and off-farm and makes a strong case for an integrated approach to
management.367 The combination of management actions will depend
on the type of land use and the other soil degradation problems linked
to acidification.368
One of the concerns raised by witnesses is that funding is often tied to
specific issues, in particular salinity and water quality, making it difficult
for CMAs to attract funding for integrated projects. Mr Norman
explained that the Glenelg-Hopkins CMA was only able to fund an
integrated soil health plan by focussing on salinity and water quality:
In our action plan we will look at the gamut of soil issues, but we
have it under the pretext of salinity and water quality. It is the only
way we can do it. We will be looking at acidification and soil
structure and other issues; we will be looking at all those under our
action plan.369
For individual landholders there are also advantages to taking an
integrated management approach. Where acidity is seen as one of a
range of diverse management and business issues, it is unlikely to be
considered as a high priority, particularly if treatment is expensive and
the benefits are not clearly demonstrable as is the case in some
marginal grazing areas. However, if addressed as part of an
integrated process to manage water and nutrient balances within the
soil, there are a range of benefits to the landholder through improved
production and environmental benefits. Dr Ridley stated:
…farmers cannot afford to be interested only in the environment.
An environmental management system which picks up both
productivity best practice issues as well as environmental issues is
likely to be more appealing than just environment or just
production.370
The DPI/DSE submission states that Environmental Management
Systems (EMS) may provide a model in which soil acidity issues could
be addressed on farm.371 Dr Ridley advised that Environmental
366
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Management Systems have emerged in Europe and North America in
response to community concerns about the environmental impact of
food production. In Australia, EMS is not yet widely adopted by primary
producers but Dr Ridley argued that not having an EMS in place may
pose a barrier to future world trade. Further, Dr Ridley told the
Committee that with regard to Australia’s ‘clean and green’ image,
there is a very good system in place to address the ‘clean’ aspect, that
is quality assurance, through various codes of practice and monitoring
systems. However, these systems cannot guarantee commodities
have been produced in an environmentally acceptable way.372
EMS is a structured approach to help farmers assess and improve
their environmental performance on their own farms and justify ‘green
credentials’.373 The farmer identifies environmental impacts and legal
responsibilities then implements and reviews changes and
improvements to management practices in a structured way. Record
keeping and self-assessment are critical elements of EMS to
determine progress toward environmental targets.374
EMS differs from other property management planning and quality
assurance programs in that it involves a cycle of monitoring and review
of the entire production system not just the quality of the end product.
Through this system of documentation and review EMS can improve
the transparency of farm production.375
There are a number of State and Federal initiatives to develop EMS in
Victoria. The Federal Department of Agriculture, Fisheries and
Forestry has instigated a national EMS pilot program involving 15
projects across Australia. Three Victorian catchments (North Central,
North East and Glenelg-Hopkins) are participating in the program.
The Victorian Government and the GRDC have developed a detailed
EMS manual for farmers, focussing on the Riverina region, which
provides a step-by-step guide to the process.376 The manual includes a
soil management component, the key elements of which are farming
according to soil type and land capability, nutrition and soil acidity
management and soil structure and erosion. The manual provides
tools for monitoring acidity, nitrogen and phosphorus.
However, while EMS has been strongly supported by government and
has the potential to deliver management solutions to soil leakage
issues it remains largely untested in Victoria. The EMS pilot programs
have not commenced yet. A recent study by Land and Water Australia
concluded that the benefits of EMS, structured to meet very specific
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on-farm objectives, have not been demonstrated at the catchment
level.377
DSE, DPI and the VFF have formed a joint policy group to develop
EMS within Victoria. This has resulted in the preparation of an EMS
action plan released in 2003. However, during the course of this
Inquiry, VFF regional members advised the Committee that they were
not aware of these initiatives. Dr Ridley advised the Committee that at
present the majority of farmers in Victoria do not have the capacity to
do an EMS.378 A report on land stewardship and EMS prepared for the
Department of Sustainability and Environment and the Victorian
Catchment Management Council has identified the key barriers to the
uptake of EMS by Victorian farmers. The costs of implementing an
EMS are high whereas currently there are no economic benefits to
farmers from EMS implementation in agriculture. Most farms in
Victoria are small business enterprises and at present EMS appears to
be an instrument suited to medium to large businesses with the
financial resources and scope for skills specialisation in environmental
areas.379
The evidence received by the Committee indicates that there is a large
gap between the concepts of EMS and landuse change; and the day to
day reality of farming in Victoria. The Committee believes that
fundamental issues such as improving the rate of soil testing by
farmers and awareness of acid soils need to be addressed; and are an
essential prerequisite to the uptake of EMS principles.

Other management options
The Committee was advised that the addition of organic matter to soil
is another means of treating acidity. In its submission to the Inquiry
Compost Victoria pointed out that the clay and organic content of soil
control its pH buffering capacity (i.e. the capacity of the soil to resist pH
change).380 Dr Slattery told the Committee that continuous agricultural
practices such as cultivation, stubble burning and product removal had
depleted soils of organic matter. Replacing organic matter has a
number of benefits including improvements to soil structure, microbial
content, buffering capacity and raising pH.381
The Compost Victoria submission proposed that the application of
compost has the potential to raise the organic content of soil and
remediate not only soil acidity but sodicity and salinity also.382 The
chemical processes involved in the decomposition of compost result in
377
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raised soil pH. In addition the calcium content of compost has an
effect on soil pH in a similar manner to lime. The addition of lime to
compost can increase its calcium content to address specific structural
or acidic soil conditions.
Use of compost as a soil conditioner is currently restricted to smaller
intensive horticultural enterprises, however, there is potential for its use
in broad acre agriculture. While the current capacity of the compost
industry to supply products to broad acre agriculture is very limited, the
quantity of organic material potentially available could supply 50-75
percent of requirements.383
The Committee found that the use of organic material in the form of
commercially supplied compost has the potential to provide an
additional source of alkalinity in situations where lime supplies are
limited or where soil degradation cannot be addressed by addition of
lime alone (eg structural decline). However, as Compost Victoria
pointed out, using current technology, large volumes of compost are
required to ameliorate soil acidity which presents a major barrier to its
use in broadacre applications. Considerable research and
development is required before compost can be considered a viable
alternative or adjunct to lime. Compost Victoria advised the Committee
that there are opportunities for partnerships between the fertiliser and
lime industries and the compost industry to develop products that
provide both nutrient and organic soil requirements.384
Another alternative to managing soil health was outlined to the
Committee by Ms Liz Clay, Chair of the Gippsland Catchment
Management Authority. This approach centres on management of
mineral balances within the soil with the aim of restoring optimum
biological function, rather than focussing solely on soil fertility or
productivity through the addition of fertiliser and lime. The approach
involves the monitoring of the proportions of key elements such as
calcium, magnesium and potassium and trace elements such as
copper, zinc and boron in the soil to achieve levels which provide the
optimum environment for soil organisms to flourish. The aim of this
approach is to improve soil structure, organic matter content and
stability.385 Ms Clay advised that a number of dairy farming enterprises
in South Gippsland were adopting this approach.386
At the Wodonga hearing a number of landcare networks advocated a
similar approach. The Ovens Landcare network stated: our message
is: deal with the soil biota, get that right, and you will also then start to
deal with that decline in pH. You will have that buffer.387
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Managing subsoil acidity
Subsoil acidity can occur when surface acidity remains untreated. As
nitrate leaching continues, acidification develops further down the soil
profile. The National Land and Water Resources Audit estimates that
approximately 50% of Australia’s acidic surface soils also have acidic
subsoils.388 Victoria has an estimated 3 million hectares of acid
subsoils mainly along the coast and the north east.389 The audit
defined subsoil as the layer occurring 15-50 cm below the surface.
Subsoil acidity inhibits plant growth, particularly of deep rooted
perennials and this is a particular concern where acid subsoils occur in
salinity recharge areas.390 Land and Water Australia’s National Soil
Acidification program concluded that there was a lack of research data
on how to manage subsoil acidity and that this had major implications
for the management of land degradation issues such as salinity.391
Subsoil acidity is a serious issue because it is difficult to correct due to
the slow movement of lime and other neutralising agents down the soil
profile. However, Dr Blumenthal told the Committee that recent
research has shown that liming can ameliorate subsoil acidity where
cropping was incorporated into a farming system.392 In permanent
pasture situations, where lime cannot be incorporated during
cultivation, subsoil acidity presents a distinct and sometimes expensive
challenge.
Similarly, Dr Chris Smith, Research Director, Future Farming Systems
for Australian Landscapes, CSIRO advised the Committee that
conventional surface liming rates, sufficient to address acidity down to
5-10 cm are not sufficient to ameliorate subsurface acidity. Dr Smith
told the Committee:
The current ameliorants of lime, gypsum and phosphogypsum are
really going to be quite ineffective in ameliorating subsoil acidity,
unless applied at depth. If we could get them down to depth, that
would be fine — by depth I am talking below 20 centimetres.
Consequently that is very difficult and quite expensive to do.393
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However, recent work at the Wagga Wagga Agricultural Institute has
demonstrated that frequent lime application over an extended time
frame can ameliorate subsoil acidity in pasture systems. The trial
showed that over an 11 year period, liming was able to maintain
surface pH and increase sub-surface pH.394
While there is some experimental evidence that long term or large
applications of lime can ameliorate acidity at depth, the Committee
found that information on how to manage acid subsoils, particularly in
extensive grazing enterprises was limited.
A number of experts identified that soil samples are commonly taken to
a depth of 10 centimetres, but that subsoil acidity occurs below this
depth. Consequently many farmers who test their soil may be unaware
they have a subsoil acidity problem, or that previously neutral subsoils
are beginning to acidify. Mr Fenton recommended that soil testing
should always include a separate subsoil sample. He stated:
… when we talk about preventing soil acidity we are really saying
two things — one, we are saying that you have to do soil testing at
0 to 10 [centimetres] and 10 to 20 [centimetres]; you have to take
two depths of core and analyse them separately … if the acidity has
moved into the subsoil, then you have a problem because lime
does not move down the profile. We really want to try to get to the
situation at that point before it gets any worse.395
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Figure 21: The effect of subsoil acidity on an acid sensitive
species, highlighting the importance of testing the
subsoil pH. NSW Agriculture AgFact AC 19 Soil
acidity and liming 1996

The problems of managing subsoil acidity are compounded by a lack
of data on their geographical distribution and the rate at which subsoils
are acidifying. Survey results throughout Victoria show that some
subsoils are acidifying but the data are restricted to a relatively small
number of sites.396
Accordingly the Committee recommends that:

Recommendation 9:
The Department of Primary Industries conducts further research
into the distribution of acid subsoils, the rate of subsoil
acidification and cost effective management of subsoil acidity.

Victorian acid soils management strategy
The Committee found that soil acidity is currently causing significant
losses in agricultural production both in Victoria and nationally.

396

Mr D Crawford, Research Officer, State Chemistry Laboratory, transcript of evidence, 4
September 2003, p. 209
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Importantly, it has been predicted that the area of agricultural land
severely degraded by soil acidity will almost double within 20-50 years.
Furthermore, the intensification of agricultural production throughout
much of Victoria will result in an increased rate of soil acidification.
Large areas of productive land are likely to degrade unless significant
investment is provided to ensure Victoria’s soils are managed
appropriately.
The Committee therefore believes that a strategy for the management
of acid soils in Victoria needs to be developed as a matter of priority.
The significance of the issue is such that involvement of national
stakeholders such as Land and Water Australia, the Natural Heritage
Trust, Murray-Darling Basin Commission, the Department of
Agriculture, Fisheries and Forestry and CSIRO is required. Details of
the various components of the strategy have been examined in chapter
six. The research and development component is discussed in
chapter seven.
The Committee believes that a strategy on acid soils would provide a
clear framework for action and define the roles and responsibilities of
the multiple stakeholders involved.
Accordingly the Committee recommends that:

Recommendation 10:
The Department of Primary Industries and Department of
Sustainability and Environment in partnership with the Catchment
Management Authorities, industry, farmers, Local Government
and national stakeholders develop a Victorian Acid Soils
Management Strategy as a matter of priority.
The strategy should contain the following elements:
a)

a comprehensive education and awareness raising program
on acid soils;

b)

soil testing at reduced cost to farmers;

c)

a review of the performance of soil testing laboratories
operating in Victoria;

d)

negotiation of an agreement between the Department of
Primary Industries/Department of Sustainability and
Environment and industry on the sharing of acid soil data;

e)

a decision-making support system for farmers regarding the
application of lime to acid soils;

f)

a review of the current legislation;
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g)

amendments to the Victorian Fertiliser Survey process;

h)

promotion of national standards on agricultural lime
products;

i)

an investigation of the projected impacts of intensified
agriculture on soil health including pH; and

j)

a focussed research and development program on acid soils.

The strategy should also contain performance targets and outline
a timetable for delivery.
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Chapter

7

Research and development priorities
Key findings
7.1

The connection between soil acidification and decline in pH of waterways
was identified as the key research and development priority by experts.

7.2

The economic, social and environmental costs of acid soils in Victoria
warrant detailed investigation. The estimated costs associated with acid
soils are regarded as significant.

7.3

Agricultural production has intensified in Victoria over the last 30 years.
The rate of soil acidification is expected to increase with the intensification
of agricultural production and introduction of new practices such as raised
bed cropping presenting a significant research and development challenge.

7.4

More detailed mapping of acid soils (1:50,000 scale), the development of up
to date regolith maps and improving access to soil data were identified as
issues by DPI and DSE.

Introduction
The third term of reference requires the Committee to identify future
research and development priorities. This chapter discusses the current
state of knowledge of acid soils and importance of making use of the
existing body of research on acid soils. The need to translate research
findings into information that can be used by agribusiness and farmers is
also discussed. An overview of the current Victorian and interstate
research programs is contained in chapters three and four. The key
findings of such research programs have also been discussed in this
report. The impacts of acid soils are outlined in detail in chapter five as
well as gaps in data. The focus of this chapter is on future research and
development priorities.

Current knowledge
A number of witnesses highlighted to the Committee the importance of
utilising existing research and information on the management of acid
soils. As Mr Gavin Gibson, Chairman of the Victorian Limestone
Producers Associated stated:
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There is probably research to be done. However, there has been
considerable research already done which should be re-examined
and made more readily available. It would be a waste of money and
resources to replicate research.397
The DPI/DSE submission notes that in the past decade, research
providers such as NSW Agriculture have made significant investments
in acid soil research and development and that partnerships with such
groups would be beneficial.398 Similarly the Committee was advised by
Mr Greg Fenton, the former coordinator of the Acid Soil Action program
(NSW) that:
… we have a terrific amount of expertise and a lot of experience here
in New South Wales, and while we have been making the point all
along that [the management of acid soils] is all long term … to some
extent you can cut into what we have been doing and carry it on [in
Victoria].399
The value of extension services has been discussed in chapter six,
however clearly the translation of research findings into information
farmers and local agronomists can use is critical. Mr Nigel Phillips,
District Agronomist stated the importance of this connection at a briefing
held at the Wagga Wagga Agricultural Institute:
My job is to provide technical advice to and solicit change in farmers
within … a 60-kilometre radius of Wagga. You need to understand
from my perspective that I have a whole bunch of competing
demands on me – acid soils, pasture interactions, cropping [issues],
fertilisers – so it is easy for me if the research is given to me in a
digestible package. With good support I will extend it to farmers.400

Research and development priorities
Although there is a sound understanding of the technical aspects of soil
acidity including how lime applications work, there are a number of
important gaps in knowledge. Several research and development
issues were identified by experts as a priority during the course of the
Inquiry. The DPI/DSE submission states that:
[The current knowledge of soil acidity in Victoria] as an on-site
process is relatively strong in the grain, meat and wool industries of
northern Victoria … There is little information on acidification in
horticulture and irrigated agriculture. The cumulative picture of soil
acidity and soil health across a number of regions is not well
understood, nor is the understanding of soil and water acidification in
commercial forestry production and natural landscape systems.
397
398
399
400

Mr G Gibson, Chairman, Victorian Limestone Producers Association, transcript of evidence, 5
August 2003, p. 61
DPI/DSE submission no. 23, p. 16
Mr G Fenton, former Coordinator, Acid Soil Action program (NSW), Briefing, 13 November
2003, p. 339
Mr N Phillips, District Agronomist, Briefing, 13 November 2003, p. 326
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Perhaps the greatest knowledge gaps exist where acidity interacts
with wider ecosystems, especially in river systems.401

Soil acidification and the declining pH of waterways
The relationship between soil acidity and riverine acidity was one of the
most commonly cited research priorities during the Inquiry. For example
the Department of Sustainability and Environment, Murray-Darling Basin
Commission and Research Director of the Soil and Water Program,
Primary Industries Research, Victoria all identified it as a priority area of
research.402 The connection between soil and riverine acidity has also
been identified as a significant research gap by interstate acid soil
programs.
Dr Anna Ridley, Senior Research Scientist, DPI Rutherglen advised the
Committee that the potential for off-site impacts as a result of severe soil
acidity is now emerging.403 Dr Ridley noted that data from the Victorian
Water Quality Network indicate a downward trend of between 0.1 and
0.025 pH units per year in high rainfall areas (North East and Goulburn
Broken catchments in particular). The relevance of agriculture and
forestry to this trend are unknown. The economic and social importance
of soil acidity management in north eastern Victoria may not be high due
to the declining role of agriculture, however the impacts on recreational
fishing, other water quality issues, salinity and tourism are not well
understood. Dr Ridley advised that the significance of this trend is
unknown and recommended that research into the causes and impacts
of soil acidification of waterways be undertaken, led by DPI, in
partnership with Fisheries Victoria and relevant Catchment Management
Authorities.
Similarly, the Committee was advised by Professor Barry Hart, Director
of the Water Studies Centre, Monash University that there is little
research into any links between acid soils and reduced pH in streams.404
Professor Hart discussed the findings of an investigation of stream
acidity in the Goulburn and Broken catchments he was involved with in
1997.405 The study found that the largest pH change occurred in the
forested area above Eildon.406 Therefore no causal link was established
between soil acidification and agricultural practices. The West
Gippsland Catchment Management Authority also reported a downward
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DPI/DSE submission no. 23, p. 16
Mr A Phillips, Team Leader, Landscape Change, DSE, transcript of evidence, 4 August 2003,
p. 17; Mr P Sutherland, former Victorian Deputy Commissioner, Murray-Darling Basin
Commission, transcript of evidence, 5 August 2003, p. 52; and Dr M Crawford, Research
Director, Soil and Water, PIRVic, transcript of evidence, 20 October 2003, p. 250
Dr A Ridley, Senior Research Scientist, DPI Rutherglen, Briefing, 16 July 2003, handout
Professor B Hart, Director, Water Studies Centre, Monash University, transcript of evidence, 24
November 2003, p. 350
Ibid, p. 350
Ibid, p. 350
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trend in the pH of some local rivers and streams.407 The CMA described
the trend as statistically significant.
The Committee understands that there is some overseas evidence to
suggest a connection between soil and riverine acidity.408 The Impact of
Acid Soils in Victoria report notes that:
In Europe and North America there are strong links between acid
rain, aerial-acidic particle deposition, soil acidification and the
consequent lowering of pH in streams and lake waters. However,
recent findings in South Africa have shown that stream acidification
has occurred in limited areas of very poorly buffered catchments
(quartzite soils) due to agricultural production. In these studies,
plantation forestry has led to decreasing soil pH that in turn has
acidified stream waters relative to the water draining under natural
grasslands in a comparable catchment.409
Accordingly, the Committee recommends:

Recommendation 11:
The Department of Primary Industries, in cooperation with the
Department of Sustainability and Environment, Fisheries Victoria,
Environment Protection Authority, Catchment Management
Authorities and universities investigate the relationship between
soil acidification and the declining pH of waterways in Victoria.

Impact of acidification at the farm and catchment scales
The difficulties associated with defining broad catchment management
targets that are relevant to individual farms within catchments is
regarded by some experts as a concern (chapter six). Dr Michael
Crawford, Science Director, Soil and Water Program, PIRVic highlighted
the need to examine the links between soil acidity and other impacts:
There is also a gap in making a linkage between the paddock and
farm-scale acidification and broader landscape impacts, especially
salinity, both as to the causes and on the amelioration side … there
is some speculation that the salinity levels we are seeing in some
water courses – and this is derived from New South Wales research
– might be related to the chemical processes that are causing soil
acidification.410
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Ms J Camaniti, Regional Catchment Strategy Project Manager, West Gippsland Catchment
Management Authority, transcript of evidence, 23 September 2003, p. 220
Associate Professor R Norris, Program Leader, Water Quality and Ecological Assessment,
CRC for Freshwater Ecology, Briefing, 12 November 2003, p. 304
Slattery B and Hollier C., 2002, The Impact of Acid Soils in Victoria, prepared for the
Department of Natural Resources and Environment, Goulburn Broken Catchment Management
Authority and North East Catchment Management Authority, p. 12
Dr M Crawford, Research Director, Soil and Water Program, PIRVic, transcript of evidence, 20
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The Committee believes that research and development into the links
between soil acidification and other impacts such as salinity is critical.
Methods of overcoming the gap between catchment and farm
management also need to be investigated, particularly if CMAs are to
have responsibility for the management of acid soils.
Accordingly, the Committee recommends:

Recommendation 12:
a)

The Department of Primary Industries investigates the
connection between farm scale acidification and broader
environmental impacts, especially salinity; and

b)

Methods of overcoming the gap between the management of
acid soils at the catchment and farm levels be examined by
the Department of Primary Industries and Department of
Sustainability and Environment.

Economic and social costs
Establishing whether acid soils cause off site impacts such as a decline
in the pH of waterways, is fundamental because it defines public and
private responsibilities for the costs associated with management. As
Dr Richard Price, Coordinator of the Grain and Graze program
explained:
Another issue for Research and Development [is] to try to nail … the
connectivity between land use practice, soil acidification and off-site
issues. If you do not nail that, we will be forever haggling over who
should pay for dealing with the issue in the future. So that is a
critical issue.411
The National Land and Water Resources Audit concluded that
information linking soil acidity to off-site consequences is negligible and
that many hypotheses exist and need to be researched.412 The types of
off site impacts that are thought to result from soil acidification have
been examined in chapter five.
The DPI/DSE submission argues that soil acidity is predominantly an
issue for the private landholder, with returns from management flowing
mostly to the farmer in the form of increased yield and improved
profitability.413 However the submission notes that the irreversible
nature of extreme soil acidity may indicate that there is a risk to public
and inter-generational interests when individuals do not protect their soil
411
412
413

Dr R Price, Coordinator, Grain and Graze Program and Consultant to Land and Water
Australia, Briefing, 12 November 2003, p. 307
Land and Water Australia, 2001, Australian Agriculture Assessment 2001, National Land and
Water Resources Audit, p. 121
DPI/DSE submission no. 23, p. 17
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assets.414 DPI and DSE recommend that the public/private cost-share
arrangements of managing acid soils would assist in prioritising regional
programs. Furthermore the submission argues that the cost-benefits of
various methods of managing acid soils should be investigated.
The Committee agrees with DPI/DSE that there is a need for an
economic evaluation of the management of acid soils. The Committee
notes that a substantial amount of work has already been conducted on
cost-share arrangements in relation to some CMA soil health strategies.
For example the draft North East Soil Health Action Plan (2001)
contains a detailed cost-share arrangement for acid soil management
between the federal and state governments, industry (VLPA and AFSA),
landholders and the region (CMA and local government).415 The
Committee believes that the strengths and weaknesses of these costshare arrangements should be considered as part of an economic
evaluation of acid soil management.
The Committee believes that the social impacts of soil acidity also merit
investigation. The Committee found that most CMAs are aware that
acid soils are having an economic and social impact however they do
not have information on the magnitude or nature of that impact, as
discussed in chapter five.
Accordingly the Committee recommends:

Recommendation 13:
The Department of Primary Industries and Department of
Sustainability and Environment undertake a comprehensive study
of the economic and social costs associated with soil acidity in
Victoria and benefits of management. The study should examine
the cost-share arrangements for the various methods of managing
acid soils.

Intensification of agricultural production
The impact of the intensification of agricultural production on the rate of
soil acidification has been identified as an important management issue
in earlier chapters of this report. The estimated current and projected
impacts of acid soils are outlined in chapter five. However the projected
impacts are based on the assumption that the methods of production will
remain the same.
The DPI/DSE written submission to the Inquiry explains the reasons
behind the intensification of agriculture as follows:
The Victorian Government seeks to increase agricultural output so
that exports achieve $12 billion by 2010. Ongoing social and
414
415

Ibid, p. 17
DNRE, April 2001, North East Soil Health Action Plan, draft, p. 44
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economic changes in the Victorian regional economies are leading to
decreases in the area of land devoted to traditional farming systems.
In order to sustain growth in agricultural industries, extensive and
intensive farming systems will need to lift output mainly through
productivity increases from the same or less area of productive land.
This will reinforce the trend of the past 30 years, where agricultural
productivity has been the main driver for agricultural sector growth.
Nationally, 50 per cent of the increase in output and 65 per cent of
the improvement in farm income can be attributed to productivity
improvements. As production intensity increases, soil acidity issues
are likely to … become more significant for farm managers and the
wider environment.416
However the submission also notes that a key goal of the Department of
Primary Industries is to ensure that productivity gains do not come at the
cost of reducing the long-term health of the environment.417
The Goulburn Broken Regional Catchment Strategy provides an
example of the trend towards intensified agricultural production.418 In
irrigation areas of the Goulburn Broken catchment, agricultural
production is doubling every 10 years while the area used for irrigation is
declining. The CMA expects that across the catchment a significant
change in land use patterns will occur over the next 50 years. An
intensive agricultural zone with double the production from half the area
of land is expected to be one of the features of such a landscape.
The Committee was advised that the impact of such land use change on
soil acidification is unknown. As the Secretary of the VLPA, Mr Joe
Crowe explained:
We think research is needed on the current trend of high-input
farming. The irony is that good farming techniques – higher
phosphate and nitrogen applications – lead to more soil acidity.
While the benefits are easy to see and are often promoted, little time
is given to the invisible damage this is causing.419
Similarly, Mr Doug Crawford, Research Officer from the State Chemistry
Laboratory stated that it is difficult to estimate the future rate of soil
acidification because of the rapidly changing ownership and use of land:
Raised-bed technology and some of these other [practices] that
improve soil structure and improve drainage could have an impact
because nitrate leaching is a very important part of soil acidification;
it is one of the main contributors … changes of ownership and
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DPI/DSE submission no. 23, p. 5
Ibid, p. 3
Goulburn Broken Catchment Management Authority, Goulburn Broken Regional Catchment
Strategy, November 2003, p. 10
Mr J Crowe, Secretary, VLPA, transcript of evidence, 5 August 2003, p. 59
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attitudes and what [landholders] do with the land will also change
how the landscape is going to respond to acidification.420
The Committee believes that finding a balance between the
intensification of agricultural production and acceptable impacts on the
environment, including soil pH presents a significant challenge for
management authorities and individual landholders.
Accordingly the Committee recommends:

Recommendation 14:
The Department of Primary Industries in cooperation with the
Department of Sustainability and Environment investigate the
projected impacts of the intensification of agriculture on soil health
including pH. The strategy for managing acid soils
(Recommendation 10, chapter six) should ensure that productivity
gains do not reduce soil health in the long-term.

Alternatives to liming
The benefits and limitations of applying lime to correct soil acidity is
discussed in detail in chapter six. Dr Crawford advised the Committee
at the Bendigo hearing that alternatives to lime applications warrant
investigation:
We need to look at new approaches to modifying soil pH as opposed
to the application of lime, including the use of novel or new plant
species that might … put cations into the soil to balance the soil
acidity, and the potential use of non-lime soil conditioners. I would
highlight both approaches as blue sky approaches in terms of the
research that would be needed.421
Other methods of managing acid soils discussed in this report include
the use of perennials, acid tolerant species, organic materials and
measured application of fertilisers. The Committee was also advised by
CSIRO Land and Water of research being conducted on calcium and
coal derived products as alternatives to liming acid soils.422 A number of
submissions to the Inquiry recommended that alternatives to lime be
investigated.423 The Committee understands that some work is currently
being undertaken on the tolerance of indigenous Australian plants to a
range of stresses including acidic soils/aluminium toxicity by DPI
La Trobe.
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Accordingly, the Committee recommends that:

Recommendation 15:
The Department of Primary Industries conducts further research
into cost effective alternatives to managing acid soils with lime.

Data
The DPI/DSE submission to the Inquiry states that the status of soil
health is a dynamic condition due to changing agronomic, production
and management practices.424 It also notes that reliable and
comprehensive base data and comparative analysis requires current
information on soil conditions and is expensive to acquire and
maintain.425 Over 200 uncontrolled long term monitoring sites have
been established across Victoria by DPI research staff over the past 20
years, a quarter of which have yielded soil pH data.426
DPI/DSE identified the following requirements regarding data collection,
mapping and monitoring of soil pH:427
•

more detailed mapping in priority regions to provide a better basis
for the assessment of acid soils (1:50,000 scale);

•

up to date regolith maps (underlying parent rock strata) to assist
with planning and analysis purposes. Only 2 per cent of the state
is covered by regolith maps; and

•

more work is required to incorporate new soil site information into
the DPI database and improve accessibility of the data, via the
internet. The Committee was advised that the collection, housing
and management costs for this type of data are high in relation to
the relatively small number of technical users.

The value of DPI and DSE negotiating an arrangement with the fertiliser
industry to share soil data was discussed in chapter six. It is interesting
to note that companies such as Incitec Pivot and West Australian based
CSBP conduct approximately 200,000 to 300,000 soil sample analyses
per year in Australia.428 This highlights the importance of establishing a
partnership with industry on data collection, mapping and monitoring of
soil pH to build upon the 50 DPI monitoring sites in Victoria to address
the issue of data paucity identified in this review.
Committee Room
1 March 2004
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Appendix 1
List of Submissions
Australian Fertiliser Services Association
Black Range, Edi Upper, Meadow Creek Landcare Group Inc
Burramine Tungamah Landcare Management Group; Peechelba / Wilby /
Bommahnoomoonah Landcare Group; South Yarrawonga Landcare Group
Burrow, Mr David – Department of Primary Industries
Compost Victoria – Waste Management Association of Australia – Victorian Branch
Corangamite Catchment Management Authority
Department of Primary Industries and Department of Sustainability and
Environment
Evans, Mr David
Greta Valley Landcare Group
Hercott, Mr Ross
Incitec Pivot Ltd
Jenkins Fertilisers and Limes
Kirby, Mr John
Mid Ovens Landcare Network
North East Catchment Management Authority
Ovens Landcare Network Committee
Rowe, Mark and Susie
The Sandy Wallace Family Trust
Terra Firma Diagnostics
Victorian Farmers Federation
Victorian Farmers Federation – Wangaratta Branch
Victorian Limestone Producers Association Inc
Warby Ranges Landcare and Rabbit Control Group
Warrenbayne Boho Land Protection Group Inc
Woady Yaloak Productive Catchment Management
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Appendix 2
List of Witnesses
Public Hearings
Melbourne 4 August 2003
Mr Alistair Phillips
Mr Paul Weller
Mr Clay Manners
Mr Alan Ashworth
Mr Shane Dellavedova
Mr Russell Nichol
Mr Cam Nicholson

Team Leader, Landscape Change
Department of Sustainability and Environment
President
General Manager Policy
Land Management Committee Member
Victorian Farmers Federation
National Vice President
Victorian President
Farm Adviser and Acid Soils Committee Member
Australian Fertiliser Services Association

Melbourne 5 August 2003
Ms Christine Forster
Mr David Cummings
Mr Chris McRae
Mr Peter Sutherland
Mr Gavin Gibson
Mr Joe Crowe
Mr Trevor Tovey

Chairperson
Executive Officer
Victorian Catchment Management Council
Director, Land Management
Department of Sustainability and Environment
Victorian Deputy Commissioner
Murray-Darling Basin Commission
Chairman
Secretary
Treasurer
Victorian Limestone Producers Association

Wodonga 21 August 2003
Mr Jim Cass
Mr John Shuter
Mr Lindsay Jarvis
Ms Susan Leavold
Mr Arthur Bennett
Mr James Neary
Ms Suzanne Briggs

Area Sales Manager
Incitec Pivot Pty Ltd
Farmer
Board Member
North East Catchment Management Authority
Coordinator
Representative
Representative
Representative
Mid Ovens Landcare Group
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Mr Jack Jones
Mr Thomas Moritz
Mr Lyndsay Humphry
Mr Wayne Donehue
Ms Jennie Hermiston
Mrs Noelene Wallace
Mr Alexander Wallace
Mr Stafford Crews
Mr Wayne Donehue
Mr Ian Lobban
Mr Paul Anthony
Mr Les Brown
Mr Jack Jones
Mr Geoff McKernan
Mr Tony McAlister
Mr Lindsay Jarvis

President
Vice-President
Treasurer
Member
Coordinator
Ovens Landcare Network
Farmers, Kiewa Valley
Coordinator
Upper Murray Landcare Network
Farmer
Member
Victorian Farmers Federation
Owner-Operator
Jenkins Fertilisers and Limes
Chair
Secretary
Mudgegonga Landcare Group
Coordinator
Secretary
Member
Kiewa Catchment Landcare Group

Shepparton 22 August 2003
Mr Phil Stevenson
Dr Bill Slattery
Mr Alan Ashworth
Mr Dougal Gilmour
Mr Mark Cotter

Mr Collier McCracken
Mr Craig Tuhan
Mr John Laing
Ms Ann Roberts
Mr David Burrow

Mr David Evans
Mr Ross Hercott
Mrs Olive Hercott
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Executive Officer
Representative
Representative
Representative
Representative
Goulburn Broken Catchment Management
Authority
Secretary
Treasurer
Member
Landcare Facilitator
Soil Scientist, Department of Primary Industries,
Member
Shepparton Irrigation Implementation Committee
Goulburn Murray Landcare Network
Treasurer
Greta Valley Landcare Group
Farmers, Pyramid Hill
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Horsham 2 September 2003
Mr John Young
Dr Roger Armstrong
Mr Bill Ower

Chief Executive
Wimmera Catchment Management Authority
Senior Agronomist
Department of Primary Industries Horsham
Victorian Farmers Federation

Hamilton 3 September 2003
Mr Laurie Norman
Ms Felicia Choo
Mr Stuart Cuming
Mr Tony Good
Mr Geoff Saul

Consultant
Manager, Sustainable Land Projects
Glenelg–Hopkins Catchment Management
Authority
Member
Victorian Farmers Federation
Agronomist
Elders
Director
Department of Primary Industries Hamilton

Colac 4 September 2003
Mr Don Forsyth
Dr Peter Greig
Mr Doug Crawford

Mr Troy Clarkson
Mr Paul Whinney

Chief Executive Officer
Chairman
Corangamite Catchment Management Authority
Research Officer (Soil Science) State Chemistry
Laboratory, Research and Development Division
Department of Primary Industries
Soil Project Manager
Soils Extension Officer
Department of Primary Industries

Traralgon 23 September 2003
Ms Liz Clay
Mr Geoff Hocking
Ms Joanne Camaniti
Mr Graeme Jackson

Chair
Chief Executive Officer
Regional Catchment Strategy Project Manager
Natural Resources Manager
West Gippsland Catchment Management
Authority

Mr Doug Crawford

Research Officer
(Soil Science) State Chemistry Laboratory,
Research and Development Division
Department of Primary Industries
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Mr Ron Paynter
Dr Danielle Auldist
Dr Richard Eckard

Mr Stuart McNaughton
Mr Graeme McIntyre

Chair
Chief Executive Officer
Gipps Dairy Ltd
Research Team Leader, Nitrogen program
Department of Primary Industries- Ellinbank and
The Institute of Land and Food Resources, The
University of Melbourne
Sales Agronomist
Wesfarmers Landmark
Regional Agronomist
Incitec Pivot Ltd

Bendigo 20 October 2003
Mr Ian MacBean
Dr Michael Crawford
Mr John Taylor

Chair
Science Director, Soil and Water, Primary Industries
Research, Victoria (PIRVic), Department of Primary
Industries Bendigo
Program Leader, Land Use Planning, Department
of Primary Industries Epsom
North Central Catchment Management Authority

Mr James Williams

Farmer, Raywood

Mr Paul and Bernard
Mannes

Landholders and members
Victorian Farmers Federation

Mr Barry Whelan

Manager, Environmental Services
Macedon Ranges Shire

Mr Lindsay Sargeant

Loddon Campaspe Fertilisers (HiFert)

Mr Barry Elliott

Trentham Landcare Group

Melbourne 24 November 2003
Mr Leo Hamilton

Agronomist, Bairnsdale

Prof Barry Hart

Director
Water Studies Centre, Monash University

Mr Simon Lee

Former Chair
Compost Victoria

Mr Andrew Speirs

State Research Agronomist
HiFert (conference call)

Mr Nigel Bodinnar

Technical Services Manager
Incitec Pivot

Mr John Kirby
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Briefings and Site Visits
Melbourne 16 July 2003
Dr Anna Ridley
Mr Phil Haines

Senior Research Scientist
Acting Director, Agriculture Development Group
Department of Primary Industries Rutherglen

Rutherglen 20 August 2003
Dr Garry McDonald
Ms Carole Hollier
Dr Tim Clune
Dr Anna Ridley
Dr Jeff Hirth

Research Director - Landscape Systems, Research
and Development Division
Research Scientist, Environmental and Resource
Sciences, Research and Development Division
Senior Research Agronomist, Plant Sciences, Crop
Agronomy, Research and Development Division
Senior Research Scientist, Research and
Development Division
Research Scientist, Plant Sciences, Crop
Agronomy, Research and Development Division
Department of Primary Industries Rutherglen

Hamilton 3 September 2003
Mr Geoff Saul
Dr Malcolm McCaskill

Director
Senior Research Scientist
Department of Primary Industries Hamilton

Canberra 12 November 2003
Dr Martin Blumenthal
Dr Colin Chartres
Dr Chris Smith

Assoc Professor
Richard Norris
Professor Bill Maher
Dr Richard Price

Program Manager, Sustainable Farming Systems
Grains Research and Development Corporation
Business Director
Research Director, Future Farming Systems for
Australian Landscapes
CSIRO Land and Water Division
Program Leader, Water Quality and Ecological
Assessment
Project Leader
CRC for Freshwater Ecology
Program Coordinator, Grain and Graze program,
consultant to
Land and Water Australia

Wagga Wagga 13 November 2003
Dr Alison Bowman

Acting Director

Mr Greg Fenton

Former Program Coordinator, Acid Soil Action
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Dr Guangdi Li

Research Scientist

Mr Nigel Phillips

District Agronomist

Dr Damien Heenan

Principal Research Scientist

Dr Peter Orchard

Program Leader, Pastures

Dr Brendan Scott

Principal Research Scientist
Wagga Wagga Agricultural Institute
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