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THE ROLE OF SOIL SCIENTISTS IN SHAPING POLICIES
FOR SUSTAINABLE LAND MANAGEMENT
Waite Distinguished Lecture by Professor Robert E White, School of Agriculture and
Forestry, University of Melbourne, Parkville, 3052, delivered on 5 August, 1992

This is the decade of Landcare.
Public and political awareness of
land degradation is high. The
time has never been more
opportune
to raise
the
professional status of soil science
and soil scientists; yet the
perception of soil scientists - their
past,
present
and
future
contributions - seems to be very
negative. Soil scientists can and
must play an important part in
shaping appropriate policies for
land management in rural and
urban Australia.
A good friend and fellow soil
scientist once defined an expert as
anyone from more than 50 miles
away.
I have little respect for the
visiting expert who flies in to give
an opinion on what is or is not
wrong with a particular situation
and quickly flies out again especially if not as well briefed
with local information as he or she
ought to be. I was reminded of this
at a recent environmental-type
conference in Melbourne when the
person chosen to sum up the
proceedings of the two day
meeting only arrived in time for
the last afternoon's sessions. "Ah!
But I have my spies", he said.
We all to varying extents have to
rely on information supplied by
others, even when addressing a
topic with which we are very
familiar. Our ideas are shaped,
influenced and even distorted by
the facts, opinions, ideas and
prejudices supplied by others.
Thus, what I shall say today on the

topic of soil scientists and their
influence on policies for the
sustainable management of land is
based to a degree on the milieu of
impressions I have absorbed during
my travels over the past five
months. To that extent my
comments may be deemed
superficial; but I shall also be
drawing on my experiences as a
science manager and educator
during my six years in New
Zealand where problems similar to
those in Australia today have
confronted scientists, particularly
those concerned with land and the
environment.
Public Awareness of
Environmental Issues
Currently I see a paradox. Public
awareness in Australia about
environmental issues in general
and land degradation in particular
has never been higher. We have
recently had the Rio Earth Summit.
On 11 June Australia Post released
a new series of Landcare stamps.
The publicity accompanying the
issue went as follows:
"One of the most pressing
problems facing Australia in the
1990's
is land
degradation.
Excessive land clearing over the
years has exposed the earth to the
erosive elements of wind and rain,
which is (sic) gradually destroying
our soil".
On 11 July, on Radio National's
Green and Practical program I
heard an interviewer, when
introducing a question about world
population pressures, say as
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follows: "Australia has very poor
soil and can't take many more
people". I found this opinion to be
echoed by some of the visitors to
our display on "Soil and the
Environment" at the recent Great
Australian Science Show in
Melbourne. The general public
seems to be receiving and to be
accepting the message 'Australia's
soils are very poor and getting
worse, and the country's potential
for increased primary production
and productivity is extremely
limited". When I visited Canberra
recently, the message I received
from some of the bureaucrats
concerned with rural resource
issues was "soil science in
Australia is in poor shape; soil
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scientists, particularly in universities, are not very active and are
out of touch with the real world.
The methods used for collecting
data are outmoded, there is
inadequate effort being put into
information gathering; the State
agencies are under-resourced for
this important task and for carrying
out soil research in general, and
attempts to bring order to this sad
state of affairs are hindered by the
lack of standardisation in the
methods of soil analysis". So the
"take-home" message seemed to
be, crudely put, that Australian
soils were going down the gurgler
and soil scientists were too few
and too incompetent to do much
about it.
The paradox is therefore that
never has the time been more
opportune to raise the professional
status of soil science and soil
scientists; but the politicobureaucratic perception of soil
scientists - what they have
achieved and what they can
achieve - is at its most negative. It
is instructive to ask ourselves why
this is, and in so doing identify
possible remedies for this unhappy
situation. Having done so, we may
then recognise what soil scientists
have to do to be influential in
shaping policies for the sustainable
management of land and the
creation of wealth in Australia.
Perception of Soil Scientists
First, I believe that the doom
and gloom message about soil
degradation has been oversold, and
has lacked a countervailing
positive message about the
achievements of soil science, in
association with the other landbased disciplines, over the last 50
to 60 years. Second, I believe that
one of the main reasons for this
lack of balance, and the poor
esteem in which the profession is
held, is because soil scientists have
been too conservative, too
introspective, unimaginative and
lacking in vision.

In mitigation of this harsh
judgement, I acknowledge that
these traits are to a degree a
reaction to the market-driven
economic doctrines that have been
imposed on science managers in
recent years. Curiosity-driven
research has now to be hidden
under the cloak of collaborative,
multidisciplinary,
outcomeoriented, strategic or applied
research. Objectives must be
formulated and their achievement
guaranteed in advance of funding,
which must be competitive. Time
and dollars must be meticulously
accounted for and technology must
be transferred. The language of
science has been made even less
intelligible by the grafting-on of
economic and marketing jargon.
Nowhere has the new marketdriven philosophy been pushed
further than in New Zealand where
nearly all the previous Government
science agencies - DSIR,
MAFTechnology, the Forest
Research Institute and the
Meteorological Service - have been
disestablished and reconstituted as
Crown Research Institutes under
the Public Companies Act. The
dividend that the major shareholder
(the NZ Government) expects is
"good science", but woebetide the
CRI that does not balance its
books annually. It is understandable that many sensitive
scientists who are not "in it for the
money" have wilted under the
pressure and opted out.
Soil Classification for Soil
Scientists?
But this is only partial
mitigation. Soil scientists are also
adept at shooting themselves in the
foot. The current situation with
respect to soil classification is a
good example. It seems that within
a year or so we shall have four
systems of classification in use to
varying extents in Australia - the
old Great Soil Groups, the
Northcote Factual Key, Soil
Taxonomy and a new ClassificaPAGE 2

tion System for Australian Soils
(second approximation) by Isbell
(1992). Impeccable arguments have
been advanced to justify the effort
being put in to create the new
classification, as they were for the
Northcote classification before it,
and for the evaluative work on the
applicability of Soil Taxonomy in
Australia. The subject has been
discussed at length by Lowe in
Soils News (April, 1992) where
the writer, on study leave at the
Division of Soils, Adelaide,
rehearsed the usual reasons given
for soil classification, namely, "to
organise knowledge, to facilitate
communication, and to provide a
framework for soil management
practices and soil research". In my
experience soil classification has
had little impact in facilitating
communication, and having four
classifications in use is only likely
to obfuscate communication. Nor
have I seen soil classification
provide an effective framework for
research, except in the relatively
narrow field of pedology.
Obviously, the organisation of
knowledge is important, but has
soil classification helped to do this
in Australia in the past? The
bureaucrats in Canberra who are
trying to set up an inventory of
soil information for the whole
continent do not think so. One of
the main shortcomings of past and
present classifications is that they
are intended primarily for soil
scientists (and sometimes only a
select group within the broad range
of the profession), and not for
important other end-users such as
land managers, farmers, planners,
conservationists and engineers.
Thus, despite the very great
effort that has gone into collecting
soil data over the years, the
demand for the traditional output
of soil survey - the soil map and
accompanying memoire - has been
relatively small. The reason is
because the philosophy guiding the
collection of
information
has
been that of the general purpose

soil survey, designed to satisfy the
needs for developing an allembracing
general
soil
classification - the "holy grail" of
pedologists all over the world.
However, most of the customers
for soil information have a much
narrower or more specific objective
to achieve which they require
detailed and accurate information
on a limited suite of soil
properties. Maps based on a
general soil classification can
rarely satisfy the needs of the
specific purpose customer at the
scale and precision he or she wants
it. To meet the wide range of enduser demand we
require
comprehensive data bases which
can be i n t e r r o g a t e d
and
manipulated to produce summary
output (not only as maps) of
information about specific soil
properties. Good examples of this
kind of output are the maps of soil
boron content and soil pH
produced in South Australia, maps
of soil pH classes for Victoria and
the whole of New Zealand, and
maps of the distribution of heavy
metals for the United Kingdom.
With the powerful tools of remote
sensing, image analysis and
Geographical Information Systems
currently available, soil scientists
could produce much more
information in a form acceptable to
a wide range of clients. There are
also exciting opportunities to
develop paradigms for the
prediction of the spatial variation
of specific soil properties from
Digital Elevation Models. Given
the parlous state of soil science
funding, this "high-tech" approach
should be promoted - but there
will still be a need to combine this
with measurements on the ground
to check model predictions.
National Perspective
One area where the information
contained in a general purpose soil
classification is of considerable
value is in land use capability
studies. Soil information is used in

conjunction
with topographic,
climatic and vegetation data to
determine the capability of land for
various uses, an exercise which
should be an essential step for
planners who are making decisions
about the competing demands of
potential end users. In New
Zealand this approach was pursued
by scientists in the former Ministry
of Works and Development, who
produced Land Resource Inventory
maps for the whole country (c.
275,000 km2) first at a scale of
1:63360 and subsequently at
1 : 5 0 0 0 0 , m o r e or
less
independently of the soil scientists
in the former NZ Soil Bureau who
were responsible for soil survey. It
required the disbanding of the
Ministry
of W o r k s
and
Development in 1986-7, and the
transfer of the land resource
scientists to the DSIR's newly
created Land Resource Division,
for a unified soil data base to be
established. This was one example
of what happens to soil scientists
in separate organisations who are
too exclusive in their work goals the political masters cut the
organisations down to size or
abolish them. A similar fate befell
the soil scientists in the former
Soil Survey of England and Wales
who operated a Land Use
Capability system that was subtly
different from the Agricultural
Land Classification system of the
Ministry of Agriculture and
Fisheries. I am sure there are
lessons to be leamt by Australian
soil scientists from both of these
examples.
Land capability assessment in
Australia, where it has been done,
has historically been
the
responsibility of State agencies.
Inevitably, different systems have
evolved in the individual states and
the effort applied has been uneven.
Even now I am told there is no
consistency in approach to Land
Use Capability across the States
and no agreement on a generally
accepted classification. However,
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there is hope that a common
approach for a national system of
land evaluation will emerge
following the publication of Neil
McKenzie's report "Strategy for
Coordinating Soil Survey and Land
Evaluation" (1991) and the
initiation of the ACLEP program.
Soil Scientists and Sustainable
Development
I would now like to turn to a
different topic to illustrate my
point about the role for soil
scientists in shaping policies for
sustainable land management. A
point emphasised strongly at the
recent conference
entitled
"Working our land to death" in
Melbourne was the breakdown in
communication between urban and
rural Australia, and the lack of
understanding of the vital
connection between the processing,
marketing and consumption of
primary products which goes on in
the cities, and the production of
these consumables which occurs
mainly in the country. I shall use
the nutrient cycle to develop my
point. In Victoria, for example,
75% of the population is
concentrated in a crescent around
Port Phillip Bay. Nutrients in food
and fibre products from the rest of
the state, and interstate, are
recycled through the population
into Port Phillip Bay and more
recently Bass Strait. The nutrients
are primarily derived from country
soils and it is a non-returnable
system. If, as a policy maker, one
asks the question - is the system
sustainable in the ecological sense,
and over what time scale - would
soil scientists be able to provide an
answer? I addressed a similar
question in New Zealand when I
examined the nation's budget for
the major nutrients N, P, S and K
in pastoral agriculture, which is the
predominant land use (White,
1992).
Some will rightly criticise this
a p p r o a c h by s a y i n g
the
generalisations are too sweeping,

the assumptions are too many and
so on. But even these generalised
calculations were only possible
because of the excellent processbased models of
nutrient
requirements that had been
developed, mainly by New Zealand
soil scientists, over many years.
These models took into account
pasture production, nutrient
content, stock intake, stocking
rates, pasture utilisation, nutrient
inputs, soil reactions leading to
reversion or loss, and redistribution
through the animal. The approach
could be greatly refined if done at
a regional level, and ultimately
could be reduced to the scale of
single farms. But I have asked
myself, and others, whether the
information exists to do a similar
broad scale calculation for Victoria, and so far the answer is no.
For New Zealand pastoral
agriculture, the conclusions drawn
from this budgeting exercise were
that P was roughly in balance, but
heavily dependent on imports of
rock phosphate which had declined
in recent years; N was in balance
or possibly increasing at a slow
rate, provided that legume fixation
of N2 could be sustained at 1986
levels; and S and K were in
deficit. Further, losses of N
through nitrate leaching and
product removal were causing acid
inputs to soils that were only half
compensated for by current liming,
and so on. In other words,
conclusions were drawn about sustainability in terms of nutrient
cycling that highlighted gaps in
knowledge and critical points on

which future research should be
focused. This approach can make a
major contribution to the
identification of priorities for
research (without, note, having
recourse to a detailed soil
classification, but relying on a
large soil data base).
Priorities for Soil Science
That is the note on which I
would like to close. If soil
scientists are to make their mark
on public policy in respect of the
management of land and water for
the benefit of the whole
community, rural and urban, they
need to work cooperatively
amongst themselves and with other
scientists to set priorities for
action. What are the priorities? I
shall offer my list:
1. Collation of existing soil
information from all agencies,
federal and state, and the
development of a national
computerised data base.
2. Identification of bench mark
sites in all regions as
delineated by major climatic
zones and major soil types,
and establishing base line data
from which to measure
changes in key variables, such
as primary productivity, and
changes in key soil properties.
3. Quantification of changes in
these variables and properties
so that hard data can be used
to assess the state of important
ecosystems (including agroecosystems), to answer the
question - sustainable or
otherwise?

4.

Integration of soil research
activities within states (for
example, salinity research in
Victoria is split between the
Department of Food and
Agriculture and the Department of Conservation and
Environment), and between
federal and state agencies,
independently
of
state
boundaries.
5. Concentrating research and
teaching in soil science in
larger, more viable units
within universities, and linking
university units more closely
with research agencies (the
CRC in Soil and Land
Management in Adelaide is a
good example).
6. Better general education of the
public about soil and its role
in the primary production
cycle, the essential irreversible
nature of soil deterioration on
the time scale of human
activities in Australia, and the
importance of better utilisation
of wastes, particularly from
urban areas, for the maintenance of soil productivity.
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NOMINATIONS
Nominations are called for *
1) Admission to Honorary Membership (By-Law 7)
2) The Prescott Medal (By-law 26)
to reach the Hon. Federal Secretary by the 31 March 1993.
Nominations for the Publication Medal (By-law 29) are also called for. While the by-law
currently does not specify a closing date for this award, Federal Council is moving to
introduce a closing date of 31 March each year for this award. It Is therefore
suggested that nominations reach the Hon. Secretary by 31 March 93.
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ACCREDITATION UPDATE
At the recent 164th Federal
Council meeting, accreditation was
again an important issue on the
agenda. The composition of the
Accreditation Development Committee is now finalised. You will
recall from the previous edition of
Soils News that Bob White and I
were the only members identified
for this Committee.
We now have John Williams
from ACT, Cathy Hird and Bob
Junor from NSW and Col Ahern
from Queensland.

I have obtained copies of major
reports from NOOSR which are
designed to assist professional
groups with the accreditation
process. In addition I have their
"Beginners Kit" (only 15 mm
thick) which provides background
material from NOOSR'S experience and groups they have funded.
Their current policy is to provide
financial support for the Regulated
Professional Bodies. Three nonregulated bodies, including AIAS,
were funded before this policy was

put in place.
At the Federal Council meeting,
it was confirmed that ASSSI would
work with AIAS for the
development of competency
s t a n d a r d s and
ultimately
accreditation of soil scientists.
AIAS will have a major report
on competency standards available
for release early in 1993. They are
proposing to hold a meeting of
participating societies on 30 April,
1993 in Canberra. We will be
represented at that meeting.
Scott Black

THE FEDERAL COALITION'S SCIENCE AND TECHNOLOGY POLICY
Summary of Policy Directions
STEP ONE: THE COALITION'S PLAN
FOR INCREASING THE PRIVATE
SECTOR'S ROLE IN RESEARCH A N D
DEVELOPMENT

Continuing small scale private
sector investment in research is a
grave national concern; in recent
years business investment in
research and development has
fallen by 3%, there's been a 13%
contraction in the number of
companies undertaking R&D and
our overall private spending
remains stuck at the bottom of
OECD rankings.
Australia has a huge challenge in
front of itself to build technologically based, competitive industries
and we have to take up that
challenge right away. The size of
the investment in research and
development
to
transform
Australia's economy to bring it up
to world standards has got to be
massive.
This is the sole purpose of the
Coalition's plan to cut $20 billion
of taxes off businesses and free up
its investment plans.
Without this massive shift in

business taxation, there will be no
chance at all for the private sector
to spend more on developing new
products, applying the latest
t e c h n o l o g i e s , boosting
its
cooperative links with the public
research sector and opening up
employment.
If the private sector is to power
technological change, it must be
allowed to invest and to work in
an internationally
competitive
economy.
In the past, Australians have
only dreamed about building a
creative, innovative, technologically progressive economy. Now
it's time to make the dream come
true.
Under the Coalition Government,
one of the greatest areas of activity
will be in building closer ties
between the private sector and the
public research sector.
Business interaction with the
public research sector has picked
up relatively, but there's still a
long way to go before Australia
can match it with the rest of the
world.
PAGE 5

The Coalition will unite
businesses and the research
community in a common push
towards a smarter, better equipped,
technologically
sophisticated
industrial and
manufacturing
future.
This will present a great
challenge to researchers, business
groups and the Government.
However, it will be a rewarding
process for individuals as it must
be for the nation.
The sum total of the Coalition's
policies will enable companies to
support research clusters around
CSIRO, ANSTO, and the universities.
These will add to the
resources of the public sector
agencies and build strong and
permanent links amongst them and
the private sector.
The labour market reforms
planned by the Coalition will allow
researchers and private employees
to move freely between public
institutions and companies.
The research priorities to be
pursued will be fixed by the
interaction of the public and

private sectors and management of
research will be streamlined to
allow those involved to have the
greatest say.
STEP TWO: THE FEDERAL
COALITION'S POLICY
PERSPECTIVE O N CSIRO

The Coalition Parties will ensure
the continuing integrity of the
CSIRO.
The Coalition plans to make
CSIRO an even more important
vehicle for building the competitiveness of Australia's
manufacturing and rural industrial
base. It also maintains CSIRO has
a larger role to play in the future
in delivering scientific programs
which are currently administered
through the Federal bureaucracy.
The Federal Coalition does not
support plans to review CSIRO's
structure or impose bureaucratically elaborate funding models,
such as that favoured by New
Zealand, upon the research sector.
STEP THREE: THE ROLE OF
STRATEGIC RESEARCH IN
COALITION POLICY

The Coalition Parties maintain
CSIRO has a continuing and
important role to play in
maintaining the strategic research
effort, especially so in environmental and natural resource-related
Divisions.
The knowledge and skills
generated through this research
process are vital to capturing the
greatest technological gains for the
benefit of the Australian economy
and the environment.
STEP FOUR: THE ROLE OF
UNIVERSITIES IN THE NATIONAL
RESEARCH EFFORT

The tertiary system must remain
the focus of the nation's basic or
fundamental research effort. It is
through this process that the
highest intellectual standards are
transferred across generations of
researchers and analytical skiUs are

honed.
While the Coalition Parties will
encourage universities to seek out
greater direct collaboration with
industry, they will also commit an
extra $25 miUion annually to
rebuild the tertiary sector's basic
research capacity.
The Coalition also believes there
are opportunities for the university
sector to build up its role taking
over extra research programs
currently run by the Government.
STEP FIVE: THE COALITION'S
ATTITUDE TOWARDS THE
COOPERATIVE RESEARCH (CRC)
PROGRAM

The CRC program recognises the
need for greater cooperation across
the research sector and the vital
role of direct industry participation
in the national research effort.
The Coalition will maintain the
CRC program.
However, it will review the
guidelines applying to the program
at an appropriate time in order to
ensure:
(i) the CRC's are not having a
detrimental effect on existing
research efforts and resources
within universities, and
(ii) that the private sector has
expanded opportunities to
invest in the program.
STEP SIX: PRIORITY SETTING A N D
THE ROLE OF GOVERNMENT IN
THE DIRECTION AND CONDUCT
OF RESEARCH

The Coalition seeks to remove as
much of the paper work imposed
on and administrative interference
in the research sector as possible.
Universities will be freed from
having their research and teaching
profiles and their structure and
planning determined by centralist
bureaucracies. These policies will
be given back to individual
universities to determine as they
see fit.
Under the Coalition, there will
be reduced emphasis by far in the
Government's role in targeting
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funds and selecting priorities for
research. These decisions will be
left to those who are responsible
for conducting the nation's
research.
Simply, the Coalition believes it
is too easy to stifle initiative and
enthusiasm when researchers are
made to work to a centralised
administrative plan.
STEP SEVEN: THE COALITION
PARTIES POLICIES O N
SALARIES, INCENTIVES AND
CONDITIONS ACROSS THE
RESEARCH SECTOR

By freeing up the labour market
and cutting out bureaucratic
intervention in the research sector,
the Coalition wants to build a
more rewarding and creative
research environment which
attracts the most talented
individuals.
It is dangerous to try to force the
research community to work
within a uniform and structured
wages and conditions environment.
Creativity, effort and achievement lay at the heart of the
national research effort and need to
be recognised and encouraged, not
stifled by increasing bureaucracy.
STEP EIGHT: HUMAN RESOURCES
AND THE NATIONAL RESEARCH
EFFORT

At the university level, the
Coalition will create 200 additional
post graduate fellowships above
the 1991-1992 level.
The fellowship stipend will be
boosted by $2,000 a year to give
students greater economic security
while they pursue their studies.
Just as importantly, the Coalition
will institute a $10 million per
annum Quality in Teaching
Program to build the professional
development of science and
mathematics teachers and boost the
scientific and mathematical
performances of our secondary and
primary school students.
The Coalition wtil also work
with the States to encourage the

establishment of specialised centres
of teaching in the sciences and
mathematics, such as that planned

in cooperation with the Victoria
Coalition Parties.
These initiatives will ensure the

continuity in Australia's scientific
and technological skills base.

SOME EFFLUENT DISPOSAL INITIATIVES BY QDPI
Ted Gardner
(Summary of talk given to Australian Society of Soil Science Inc (Qld) on 16th September, 1992)
There is increasing community,
industry group and Government
concern with the effects of
agriculture and intensive rural
industries on the nutrient export
load to Australian inland rivers and
coastal marine resources. This
concern is expressed by both
legislative initiatives such as the
new Clean Waters Act as well as
Government policy on Ecologically
Sustainable Development which
will impact on activities ranging
from transport to agriculture.
The Queensland Department of
Primary Industries has taken a
proactive stance in pioneering
research aimed at environmentally
sustainable methods of effluent
disposal from intensive rural
industries (e.g. feedlots and
piggeries), from agri-industrial
producers (e.g. food processing)
and from sewage treatment plants.
For example, this latter source has
been identified as contributing
more than 25% of the N and P
load to the river systems in the
Murray Darling River Basin.
The effluent disposal research
initiatives by QDPI include a study
of the mobility of heavy metals
applied in sewage sludge to pine
forest; the causes and management
of odour generation in feedlots; the
conversion of biosolids (i.e. animal
manure) to fresh water crayfish
and the development of a computer
based expert system to assist in the
design and assessment of effluent
disposal systems using land
irrigation. This latter project has
attracted three years of funding
from the LWRRDC and the Urban
Water Research Association of
Australia. It involves more than ten
QDPI professional staff with

disciplinary skills encompassing
soil chemistry, agronomy, water
and nutrient modelling and sewage
treatment.
An estimate of the magnitude of
the effluent disposal challenge can
be gauged by comparing the land
areas required to dispose of
Nitrogen, Phosphorus
and
Potassium in both solid and liquid
effluent from a 10,000 head feedlot; a 10,000 head piggery and a
community of 10,000 people.

capacity to fix P into a relative
immobile form. Using P sorption
isotherm data for two soil types,
and manure production from a
10,000 head feedlot, Table 2
shows the sustainable life for P for
two contrasting soil profiles loaded
at a manure rate recommended by
current QDPI guidelines (40
head/hectare). It is clear that even
in the high P fixing Krasnozem
soil, a sustainable life of 35 years
is not acceptable.

HECTARES
LIQUID
N
FEEDLOT
PIGGERY
2° SEWAGE

20
62
82

P
30
32
134

K
47
30

SOUD

FEEDLOT
PIGGERY
2° SEWAGE

N

P

K

600
31
22

870
218
90

360
10
1

Table 1 shows that up to 134
hectares is required for acceptable
P loading from secondary treated
sewage effluent whilst almost 900
hectares is required for acceptable
P loading from feedlot manure.
These calculations are based
exclusively on a nutrient sink
provided by a heavily fertilised
and irrigated cut and cart pasture
system in south east Queensland.
In reality, gaseous N losses from
effluent during storage, lagoon
treatment and land application will
reduce the N required for disposal.
Similarly, soils have a (varying)
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TABLE 1:
Soil area required for the
environmentally sustainable disposal ofN, P and
K in effluent generated
from a 10,000 head
feedlot, a 10,000 head
piggery and a community
of 10,000 persons.

Inadvertent export from effluent
disposal areas can also be an
environmental hazard. Table 3 lists
the predicted average annual P
export via soil erosion from
manured cropping lands on the
Darling Downs. The most likely
values range from 1 to 4 kg
P/ha/year which is up to 10 times
larger than die P export from
catchments draining into the
eutrophic Peel-Harvey estuary of
Western Australia.
Whilst the preceding calculations
give a sense of perspective to the
effluent disposal/reuse problem,

Krasnozem
Soil P storage: kg/ha/metre soil depth
Soil depth: m
P production (manure) kg/yr
P Loading Rate *kg/ha/year

Vertisol

3,900
2
56,400
225

880
2
56,400
225

35

8

Sustainable life (years)

TABLE 2:
Sustainable soil life for P in
manure from a 10,000 head
feedlot.

'QDPI Guidelines = 40 head/hectare = 250 ha

P export via erosion
kg/ha/year

Slope
Tillage

2%

4%

6%

8%

Burnt

3

6.5

11.3

17.2

Incorporated

0.7

1.6

2.7

4.1

Reduced Till

0.2

0.5

0.8

1.2

Zero Till

0.1

0.2

0.4

0.6

there are a number of knowledge gaps which
need filling before disposal recommendations
can be made with confidence. These gaps
include effluent production estimates using
mass balance principles, N transformation and
losses, biomass accumulation of nutrient under
conditions of luxury supply and salt balance
of soils irrigated with often highly saline
effluent.

TABLE 3:
Inadvertent P exportfroma cropping area on the
Darling Downs used for feedlot manure disposal

FEDERAL COUNCH - 164th Meeting

j

Federal Council Meeting 164
held at Yanco on 2nd December, 1992

MEETING SUMMARY
Present: Black
(Pres),
Win
(Treas), Muirhead (Ed), Conyers
(Sec), Meyer (RIV), Beecher
(QLD), Barker (NSW), Dyson
(WA), Thompson (SA), Eberbach
(VIC).
Apology: White (V-P).

Main Matters:
1. Council supported
the
principle of joint Australian-New
Zealand Conferences for the next
two conferences. The 1996
Conference will be held in Victoria
and the 2000 Conference in New
Zealand.
2. Council is looking at by-law
modifications so that Conference
budgets must be overviewed by
Federal Council during Conference
planning.

3. Council rejected all motions
involving a cost to the Society.
These were:
- membership of AFS (OM 158);
- sponsorship of International
Symposium on Sealing, Crusting
and Hardsetting Soils;
- financial assistance policy for
excess travel costs in attending
Council meetings.
4. Accreditation
Development
Committee formed: Black (RIV),
White (VIC), Hird (NSW),
Williams (ACT), Ahern (QLD) and
Junor (NSW). ASSSI will proceed
with AIAS in developing
competency
standards
for
accreditation.
Mark Conyers
Hon Fed Secretary, ASSSI
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MEMBERSHIP REPORT
Application for Membership:
Dr R.D. Armstrong
QLD
QLD (Student)
Miss W.D. Thomas
Mr D.V. Murphy
WA (Student)
Ms C. Schmidt
WA
Mr V. Kumar
WA (Student)
Request for Transfer:
Dr P.E. Bacon RIV to NSW Branch
Change of Address:
Dr J.R. Burford
O/S to SA Branch
PO Box 738,
North Adelaide, 5006
Termination of membership:
Mr A.W. HumphariesWA (request for
resignation from the Society)

FINANCIAL STATEMENT AT 25 NOVEMBER, 1992
GENERAL ACCOUNT
RECEIPT

EXPENDITURE

Subscriptions
Nett interest

10,147.00
192.32

TOTAL

10,339.32

Insurance
C. Hird AIAS Melb
Cash (Postage)
Excess rec over exp

210.60
321.00
100.00
9,707.72
10,339.32

CONFERENCE FUND
RECEIPTS

EXPENDITURE

Nil

Nil

Note: Previous Hon Federal Treasurer's audited account (attachment 1) showed
that the excess expenditure over receipts for Conference fund is $28,823.82.
BALANCE SHEET AT 25 NOVEMBER 1992
BANK A/C & INVESTMENT

ACCUMULATIVE FUNDS
GENERAL FUND
Balance at 25/11/92

64,707.72

Investment a/c
Cheque a/c

50,180.16
14,527.56

CONFERENCE FUND
Balance at 28/11/92

15,000.00

Investment a/c

15,000.00

TOTAL

79,707.72

FINANCIAL MEMBERS
(1992/93)
Branch
ACT
NSW
QLD
RIV
SA
VIC
WA
Total

Listed Paid (92/93)
89
30
117
180
44
139
141
144
854

0
39
0
0
52

li

172

79,707.72

DECLARATION:
Apart from the assets listed in this statement as invested in the
Commonwealth Savings Bank, the Australian Society of Soil
Science Inc had no other assets either in valuables, property,
shares or other investments at 30th June, 1992.
This statement details the total assets of the Society.
This statement was prepared on 19th September, 1992 by P.M.
Clayton, Honorary Federal Treasurer of the Australian Society of
Soil Science Inc. On the 20th October, 1992, the auditor, J.B.
Sleigh MIIA examined the books of account of the Australian
Society of Soil Science Inc as at 30th June, 1992, and certified
that the financial position as described in the above statement is
correct.
A signed copy of the statement of accounts is available.
P.M. Clayton
Honorary Federal Treasurer
Australian Society of Soil Science Inc
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AUSTRALIAN SOCIETY OF SOIL SCIENCE INCORPORATED
Balance Sheet as at 30 June 1992
ACCUMULATED FUNDS

$

$

$

REPRESENTED AS

$

COMMONWLTH SAVINGS BANK A/cs

GENERAL FUND

Balance at 1/7/91
Excess of expend, over receipts
Balance at 30/6/92

66.177.18
(-)50.92
66,126.26

MONOGRAPH FUND

Balance at 1/7/91
Excess receipts over expend.
Balance at 30/6/92

(-)2,141.23
22.50

* Security Plus Invest A/c
Fed. Council 5120-5002022

60,228.36

" Cheque A / c
Fed. Council 5125-00903011

3,779.17

'
(_)2,118.73
'

CONFERENCE FUND

Balance at 1/7/91
Excess expend, over receipts
Balance at 30/6/92

45,263.14
28,823.82

Security Plus Invest. A / c
Conf. A/c 5125-50053863

10,677.78

Cheque A / c
Conf. A / c 5125-00903038

5,761.54

16,439.32

,U,AL

$80,446.85

$80,446.85

1 have examined the books and accounts of the Australian Society of Soil Science Inc. for the year ending 30 June 1992
and certify that the above Balance Sheet prepared as at 30 June 1992 accurately states the accumulated funds and
the disbursements of those funds for the Society.
J.B. Sleigh MIIA
Auditor
20 October 1992

Prepared by Paul Clayton
Hon. Federal Treasurer

AUSTRALIAN SOCIETY OF SOIL SCIENCE INCORPORATED
Statement of Receipts and Expenditure for Period 1/7/91 to 30/6/92
GENERAL FUND
RECEIPTS

EXPENDITURE

ASSS Subscriptions
1991-2
Arrears
ISSS Subscriptions
1991-2
Arrears
AJSR Subscriptions
1991-2
Soils News Subscriptions

Studentships
Soils News
- Production
- Postage
ISSS Subscriptions
AJSR Subscriptions
AGC Subscriptions
Travel Expenses (accred.)
Loan (Low pH Conference)
Media consultants
Miscellaneous postage
Engraving medal
Refund (overpaid fees)
Taylor medal expenses
Bank fees/FED/Tax
Insurance

Interest
Fixed deposit
Chequebook
Excess of expend, over receipts
TOTAL

12,361.00
2.409.00
2.467.00
209.00

14.770.00

2,676.00
8.943.00
70.00

4,158.13
401.45

4.559.58
50.92

4.926.00
5,377.00
953.01

6.330.01
2.700.82
8,925.00
1.300.00
300.00
2.000.00
3.000.00
3.10
4.00
95.00
1,211.54
47.23
226.80
$31,069.50

$31,069.50

MONOGRAPH FUND
EXPENDITURE

RECEIPTS
Royalties
TOTAL

22.50

Excess receipts over expenditure

$22.50

22.50
$22.50

1 have examined the books and accounts of the Australian Society of Soil Science Inc. for the year ending 30 June 1992
and certify that the above Statement of Receipts and Expenditure for the General Fund and the Monograph Fund
correctly represent the financial transactions of those funds.
Prepared by Paul Clayton
Hon. Federal Treasurer
19 September 1992

J.B. Sleigh MIIA
Auditor
20 October 1992
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AUSTRALIAN SOCIETY OF SOIL SCIENCE INCORPORATED
Statement of Receipts and Expenditure for Period 1/7/91 to 30/6/92
NATIONAL SOILS CONFERENCE FUND
RECEIPTS
Registration fees
Tours
Accommodation
AIDAB Grant
Miscellaneous refunds
Dinner - guests
Interest:
-Inv. A / c
- Cheque book

Excess expenditure over receipts
TOTAL

EXPENDITURE
70410.00
19,865.00
25,803.00
7,500.00
772.10
950.00

2,730.19
601.93

Trade exhibit
Services:
- lunches
-teas
- reception
- satchels
- ace. persons
- dinner
3,332.12 Venues
Signs
Insurance
Printing:
- tour guides
- abstracts
- circulars
- programs
Secretariat
Office
Tours
Accommodation
Invited speakers
AIDAB delegates
Refunds
28,823.82 Govt. Taxes and Duty
$157,456.04

4,250.00
15,200.00
2,400.00
1,350.00
3,895.00
532.00
18,760.00

3,833.47
10.182.70
2,153.00
3,024.12

42,137.00
8,099.54
1,200.00
851.62

19.193.29
15.200.00
5.578.46
20,420.95
25,522.00
3,738.25
6,926.15
4.111.00
227.78
$157,456.04

1 have examined the books and accounts of the Australian Society of Soil Science Inc.for the year ending 30 June 1992
and certify that the above Statement of Receipts and Expenditure for the National Soils Conference Fund correctly
represents the financial transactions of that fund.
Prepared by Paul Clayton
Hon. Federal Treasurer
19 September 1992

J.B. Sleigh MIIA
Auditor
20 October 1992

1992 ASSS
PUBLICATION MEDAL
The ASSS Publication Committee (Drs Reuter,
Bell and Higginson) considered four
nominations for the 1992 award and
unanimously agree that Dr Chris Moron of
the CSIRO DMsion of Soils, Cari>em3i be
recommended to • -rec^Sye • ;!hl$ important-'
Society medal as senior ;d uthor of IN© 0dper; •
entitled:
'A rapid analysis method ; for • soil
macropore structure. 1. Specimen
preparation and digital binary imag£
production/
The paper was published in Soil Science
Society of America-Journal, Volume 5£ 92128.
Dr Moron was nominated for ^he award by
Professor Alex McBrafney (University of
Sydney) who, with 0r Koppi, were coauthors of this paper. Both co-authors agree
that Dr Moran was the major contributor to
this publication. Dr Moran meets the;qge

criteria for the award.
in recommending to federal Council that
Dr Moran receive the 1992 Publication
Medal, the Publication Committee wish to
make the following comments:
The publication describes a more rapid
and potentially easier procedure for
determining macropore (void) structure in
soils, involving epoxy impregnation of field
samples and subsequent image analysis.
The procedures outlined document a
series of improvements and innovations to
existing technology which enhance both

the i-guotify ::and- efflctehby of the
•medijuremef)^
The poper is very relevant to son science,
;;:

andjs wM written,
w $ .: con#d£f Dr Moron to be Q, worthy
tecififehtdf theASSS
f&ic(^ohWecMl
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DX Renter
1^

QUALITY OF SCIENCE
EDUCATION
R. van der Graaf (October Soils
News) has struck a chord. I would
like to support his views on the
standards of education. However I
am loath to quote my examples of
elegant sophisticated intellectual
stupidity.
It seems to me that some lecturers
have lost the ability to motivate
students, some of whom seem to
regard study as a 9 to 5, 5 days a
week affair.
R.H. Macdonald

George Henry
Burville 1908-1992
George Burville died in July,
1992 after an exceptionally long
and active career in soil science.
After a brilliant academic record
at the University of Western
Australia, George
Burville
graduated with First Class Honours
in Agricultural Science in 1930.
He was one of only two students
in the Faculty of Agriculture to
have gained "A" passes in every
subject.
Immediately following graduation,
he was appointed Agricultural
Adviser in the Western Australian
Department of Agriculture and was
closely associated for the next 15
or so years with the late Dr L.J.H.
Teakle in the planning and conduct
of soil surveys. Most notable
among these were the soil surveys
in the Lake Brown area in 1931-32
and at Salmon Gums in 193235. There were other soil

surveys but they were interrupted
by a period when he was on loan
to the CSIR Division of Soils in
Adelaide. He completed a Master's
degree at the University of
Adelaide (1938) and developed an
interest in plant nutrition and in
nitrogen fixation in soils. Later soil
surveys included the Denmark
survey and the Ord River Survey
and he was responsible for the
siting of the Esperance Downs,
Badgingara and the Ord River
(Frank Wise) Research Stations.
George Burville subsequently
spent 10 years (1937-47) as
Assistant Plant Nutrition Officer
with Teakle, then in 1947 became
Commissioner
of
Soil
Conservation until 1956. His
policy of developing a cooperative
approach to soil conservation has
continued. As Chief of the Plant
Research Division, he was able to
encourage the very substantial and
important scientific and productive
research on trace element
requirements in the rapidly
expanding Western Australian
agricultural environment.
Retirement in 1971 from the
Department of Agriculture led to a
change in pace when he became
Chairman of the WA Barley
Marketing Board, but the sesquicentenary volume "Agriculture in
Western Australia - 150 years of
Development and Achievement
1829-1979", which he edited and
contributed to, was a challenge: the
outcome
was a valuable
contribution to the history and
understanding of agriculture in
Western Australia.
George Burville was an early
member (1927) and later President
of the Royal Society of WA and a
foundation member, committeeman
for many years, then President,
Federal President and Fellow of
the Australian Institute of
Agricultural Science. He was
similarly involved in the Australian
Society of Soil Science and
ANZAAS, and was honoured by
both.
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His memory of the soils and areas
of Western Australia
was
encyclopaedic and he delighted in
being able to answer any question
in great detail, a characteristic
which made him an extraordinarily
valuable data base.
I believe George Burville will be
long remembered for his pioneering work in soil survey, soil
conservation and plant nutrition in
Western Australia; and by those
who had the privilege of working
with him, for his encouragement
through sound advice and guidance
and for the great sincerity and
consideration he provided in his
personal contacts.
Trevor Stoneman

BRANCH NEWS
VICTORIAN
BRANCH
November was a busy month
with three very successful activities
taking place.
1. On November 5th a group of
members and friends set out to
look at the geomorphology, soils
and land use in the Westernport
Bay catchment area to the east of
Melbourne. The day tour ventured
into the Pleistocene sands at
Cranbourne, the heavy black clays
of the Koo-wee-rup swamp, the
krasnozems on basalt at Thorpdale
and the Athlone fine sandy loam
on Cretaceous sediments - and the
polygenetic soil with a sexy
texture!!!
The pressures of land use on the
land were clearly evident with residential development encroaching
into unique heathlands growing on
deep sands, forested land that had
been cleared last century for
grazing now showing landslips and
gully/tunnel erosion and excess
runoff from the Strzelecki Range
once diverted into a channel to
avoid flooding in the Lang Lang
river resulting in a gully 20m deep.
It was good to see that in
retirement Jim Rowan has not lost
any reflex action or wit - at one
site a large block of polystyrene
foam lying on the ground was
picked up and thrown at Jim, who
caught it and immediately
commented, "Definitely an angular
blocky ped!".
The twelve participants were
most appreciative of the time and
effort Dr Ian Sargeant had devoted
to the preparation of notes and the
selection of sites.
2. On November 20th, in conjunction with the University of

Melbourne, Malcolm E. Sumner,
Regents' Professor, University of
Georgia, USA, presented the
inaugural Professor G.W. Leeper
Memorial Lecture.
The evening commenced with
Professor David Pennington AC,
Vice-Chancellor inaugurating this
annual lecture. Dr Nick Uren, who
worked closely with Prof Leeper,
presented a resume of the late Prof
Leeper's achievements as well as
an insight into the range of skills
and interests he possessed.
Professor Sumner then spoke to
the audience, which included Prof
Leeper's 93 year old sister,
Valentine, and members of the
public, on "Global Soil Degradation in Relation to Sustained
Productivity". The lecture was of
great interest to all present as it
covered conditions in other countries, specific problems in both the
USA and Australia, results of ongoing experiments and a number
of well-chosen slides to illustrate
the important issues.
The lecture was followed by an
excellent dinner at the Royal
Parade Motor Inn,
where
discussion continued, on a more
convivial level.
This very successful evening was
made possible by the efforts of Dr
Pichu Rengasamy and Prof Bob
White.
3. On November 27th, 24
members and interested people met
at the Memorial Arch, Ballarat for
a day in the Ballarat Camperdown - Colac area to
look at the geomorphology and
soils, and also put the new
Classification
System
for
Australian Soils into practice.
The day was particularly
instructive because Ray Isbell,
taking the long way back to
Townsville after the Sodic Soils
Conference in Adelaide, was able
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to accompany the group and
explain the basis and mechanics of
the Classification.
The plots of pasture trial by the
Dept of Agriculture in the region
provided the location for the
chosen sites; Doug Crawford from
the State Chemistry Laboratory
hunted out all the relevant
laboratory data and Dr Neville
Rosengren
from
Bendigo
University College of Northern
Victoria throughout the day
provided information on the
geomorphology of the area.
The site chosen for lunch was
much appreciated by the whole
group
- Mount
Leura,
Camperdown - firstly because of
the fascinating history of this
recent volcano and (in between
rain squalls) the spectacular view
across the basalt plains, and
secondly because most of the
group thought we were never ever
going to stop for lunch.
During the day, the group
discovered:
1. on Quaternary olivine basalt, a
Ferric Subnatric,
Grey,
Sodosol, deep, thick, silty, nongravelly (Dy 3.42).
2. on Ordovician sandstone/shale
sediments,
a
Mottled
Dystrophic, Brown, Kurosol,
deep, medium, clay-loamy,
gravelly (complex of Gn 3.11
and Db 1.21).
3. on a Quaternary lunette, a
Melanic, Eutrophic, Black,
Dermosol, deep medium,
clayey, non-gravelly (Uf 5.11).
4. on Quaternary swamp deposits,
a Sodic, Hypocalcic, Black
Chromosol, shallow thin, silty,
non-gravelly (Dy 3.13).
5. they should have paid more
attention to Latin at school.
By way of explanation to Ray
who cannot believe any field

worker can function in such a cold,
wet, miserable climate i) summer was still officially 3
days away, and
ii) be thankful you only got
soaked at the last site for the
day!!!
Mai Lorimer

Notice of Coming Events....
Friday, 26th March, 1993
SEMINAR ON SOIL
CLASSIFICATION
Guest Speakers: Ray Isbell,
Rob Fitzpatrick, Neil McKenzie
Keith Northcote will present the
SAWCAA R.G. Dowries Oration
in the evening.
Ballarat University College
This is a joint effort between the
Victorian Branches ASSSI and
SAWCAA.
20-22 September 1993
SYMPOSIUM:
DEVELOPMENTS IN THE
MANAGEMENT OF SOIL
BIOTA FOR PRODUCTIVE
LAND USE AND WASTE
DISPOSAL.
Ballarat University College
All Victorian members will be
posted further details, others can
contact:
John Williamson, Secretary, ASSSI
Vic Branch, Centre for Land
Protection Research, PO Box 401,
BENDIGO 3550.

RIVERINA
BRANCH
The Riverina Branch held a very
successful meeting at Griffith on
4th December with about 60
members and guests attending. The
papers presented at the meeting
focused on rice.
The Branch was fortunate to have
as guest speakers Profs Tabuchi
and Yamaji from the University

of Tokyo who delivered a paper on
"Rice fields in Japan - control of
percolation, drainage and nutrients". The average rice farm in
Japan has an area of a little more
than one hectare and considerable
effort is being put into amalgamating farms so they can be operated
more efficiently. Most rice farmers
have other jobs and work on the
farms at weekends.
Much of the land in Japan is steep
and covered in forests (67%) and
only 15% of the area is arable with
rice occupying the majority of the
arable land (9%). Rice is grown on
some sloping areas with volcanic
ash soils where the percolation rate
is as high as 100 mm/day. The
percolation rates are reduced by
various methods including compaction, application of bentonite clay,
burying vinyl sheets and puddling.
In some areas, subsoil drainage is
used before harvest so that the soil
will support machinery and avoid
bogging. On the impervious clay
soils, rice hulls are buried above
the tile drains to increase their
effectiveness and the hulls last for
10 years or more.
Drainage water is frequently
reused for irrigating rice fields and
it is often high in nutrients,
particularly nitrogen. Factories,
sewage, intensive animal farming
and upslope horticulture are the
main contributors to the nutrient
load in the groundwater. The main
form of nitrogen in the groundwater is nitrate and up to 800 kg
N/ha can be applied to the rice
crop.
Des Bennell from the NSW
Department of Water Resources
presented a paper on "Rice area
monitoring techniques". Rice
production in southern NSW is
limited to specific land/soil classes
and crop water use must be no
more than 1600 mm. He described
how the technique for measuring
the area of rice grown on each
farm has changed from using aerial
photography to video imagery in
the MIA. The main driving force
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for change has been the cost and
greater accuracy with the latest
technology.
"Effect of gypsum on recharge
under rice" was the title of the
paper delivered by Peter Slavich
of NSW Agriculture, Deniliquin.
Gypsum is used in the region to
improve soil structure for non-rice
crops and to control muddy water
in rice. Peter described a series of
experiments where gypsum rates
up to 7.5 tonnes/hectare were
applied before the rice was sown.
A mass balance for chloride was
used to estimate the effect of the
treatments on deep percolation.
Gypsum at the highest rate
increased the deep percolation by
400 to 500 mm when compared
with the control on most sites.
However, Peter concluded that, at
rates required to clear muddy water
(300 kg gypsum/ha), gypsum is
unlikely to affect water use.
Liz Humphreys presented a
paper on "Reducing deep percolation from rice". She has been
evaluating a number of soil treatments for their effectiveness in
reducing deep percolation on a
variety of soil types. Puddling has
generally given acceptable reductions in deep percolation on high
water use sites, t>oth in small scale
experiments and in full-size bays.
However, in some situations, deep
percolation has remained too high
and has been attributed to high
losses beneath the banks.
The reduction in deep percolation
on puddling with rotary hoeing is
probably caused both by disruption
of macropore continuity due to
shearing at the base of the cultivated layer, and by blocking of
macropores with slaked microaggregates. There was no effect of
puddling on the establishment,
growth and yield of wheat grown
immediately after the rice crop was
harvested.

CONFERENCES AND MEETINGS
International Conference
PROTECTION OF THE SOIL ENVIRONMENT BY AVOIDANCE
OF COMPACTION AND PROPER SOIL TILLAGE
Intensive crop production results
in the degradation of soil physical
properties, often due to improper
use of farm implements. Protection
of the soil against erosion and over
compaction
is
becoming
increasingly important. The
conference intends to give
profound consideration to the
reasons for soil erosion and
compaction and ways tillage can
be used to prevent and decrease
compaction and soil loss caused by
erosion.

Topics:
1. Development of relevant farm
machines.

2. Causes of erosion
and
compaction by tractor and farm
machinery.
3. Soil mechanics - theoretical
and experimental aspects.
4. Evaluation and quantification
of soil erosion and compaction.
5. Sociological aspects that
contribute to soil erosion.
6. Restoration (amelioration) of
eroded and compacted soil.
7. Technologies for prevention of
soil erosion and compaction.
8. Properties of
eroded and
compacted soil; features which
affect crop yield.
9. Ecological
problems
of
soil erosion and compaction.

10. Economic aspects of
erosion and compaction.

soil

The conference will be held on
23rd to 27th August, 1993 in
Melitopol, Ukraine. The conference
will be followed by a postconference
tour to inspect
interactions of soil management,
farm types and tillage methods in
different regions of the South
Ukraine.
Further information may be
obtained from Dr A. Kushnarev,
Farm Mechanisation Institute, 18,
B. Khmelnitcky Avenue, 332315,
Melitopol, Ukraine or from the
Editor, Soils News.

CALENDAR
1993
March 2-4
NATIONAL WORKSHOP
ON SOIL AND PLANT
ANALYSIS.
Ballarat.

"Ecologically Sound Resources
Management in Irrigation".
Information, programs, registration
forms, etc, can be obtained from
DVWK, Gluckstr. 2, D-5300 Bonn
1, Tel +49-228-631446,
Fax +49-228-634192.

March 26
SEMINAR ON SOIL
CLASSIFICATION.
Ballarat University College.
John Williamson, Centre for Land
Protection Research, PO Box 401,
Bendigo, 3550.

July 18-25
10TH INTERNATIONAL
CLAY CONFERENCE,
Adelaide.
R.W. Fitzpatrick, CSIRO Division
Soils, Private Bag 2, Glen
Osmond, SA 5064.

April 29-30
10TH INTERNATIONAL
IRRIGATION SYMPOSIUM.

August 10-12
THE FUTURE OF
IRRIGATION IN THE
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MURRAY DARLING
BASIN SYMPOSIUM.
Organiser, CSIRO Division Water
Resources, PMB 3, Griffith, NSW,
2680. Fax (069) 63 0262.
August 23-27
INTERNATIONAL
CONFERENCE ON THE
PROTECTION OF THE SOIL
ENVIRONMENT BY AVOIDANCE OF COMPACTION AND
PROPER SOIL TILLAGE
Melitopol, Ukraine.
Dr A Kushnarev, Farm
Mechanisation Institute 18, B.
Khmelnitcky Avenue, 332315,
Melitopol, Ukraine,
or Editor, Soils News.

September 12-16
3RD INTERNATIONAL
SYMPOSIUM ON PLANT-SOIL
INTERACTIONS AT LOW PH,
Brisbane.
September 15-17
ALTERNATIVE PASTURE
LEGUME WORKSHOP,
Naracoorte, SA.
September 19-24
7TH AUSTRALIAN
AGRONOMY CONFERENCE,
Adelaide.
Farming - From Paddock to
Plate.
Australian Society of Agronomy,
PO Box 986, Norwood, SA, 5067.
September 19-24
AUSTRALASIAN FORESTRY
AND THE GLOBAL
ENVIRONMENT,
Institute of Foresters 93
Conference Convenor, GPO Box
1697, Brisbane, Qld, 4001. Fax
(07) 234 1200.

September 20-23
SYMPOSIUM ON
DEVELOPMENTS IN THE
MANAGEMENT OF SOIL
BIOTA FOR PRODUCTIVE
LAND USE AND WASTE
DISPOSAL.
Ballarat University College.
John Williamson, Centre for Land
Protection Research, PO Box 401,
Bendigo, 3550.
September 21-26
XII INTERNATIONAL PLANT
NUTRITION COLLOQUIUM
University of Western Australia.
Fax (09) 380 1088.
September 27-28
INTERNATIONAL
SYMPOSIUM ON ZINC IN
SOILS AND PLANTS.
University of Western Australia,
Perth. Fax (09) 380 1088.

1994
February 7-11
2ND INTERNATIONAL
SYMPOSIUM ON SEALING,
CRUSTING AND
HARDSETTING SOILS:
PRODUCTIVITY AND
CONSERVATION, Brisbane.
The Secretariat, Soil Crusting
Symposium, Continuing
Professional Education, University
of Queensland, Qld, 4072. Fax
(07) 365 7099.
July 10-16
15TH INTERNATIONAL
CONGRESS OF SOIL
SCIENCE, Acapulco, Mexico.
XV ICSS Secretariat, Centro de
Edafologia, Colegio de Postgraduados, PO Box 45, 56230,
Chapingo, Mexico.
Fax +52 (595) 457-23.

September 28 - October 1
10TH NATIONAL NITROGEN
FIXATION CONFERENCE,
Brisbane.
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