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TRENDS IN SOIL CHEMICAL TESTING
Presidential Address to ASSSI (Qld Branch) on 16 June 1993
by G.E. Raymerit, Department of Primary Industries, Qld
Since the nineteenth century and
from humble beginnings, soil
analysis has emerged
into
prominence. It is now widely used
as a diagnostic technique for
assessing the fertility and
contaminant status of soils and
sediments. The purpose of this
address is to review briefly the
development and trends in soil
chemical testing both overseas and
in Australia, with some bias to
Queensland.
Periods examined
are: i) pre-1966; ii) 1966 to
present; and iii) beyond present.

Pre-1966
Sir Humphry Davy wrote in
1813: 'If land be unproductive, and
a system of ameliorating it is to be
attempted, the sure method of
obtaining the object is to determine
the cause of its sterility, which
must necessarily depend upon
some defects in the constitution of
the soil, which may easily be
discovered by chemical analysis'.
He and other nineteenth century
European and English scientists including von Liebig, Thompson,
Dyer and Way - were early
pioneers of soil chemical testing.
The Frenchman Schloesing in 1866
devised one of the earliest methods
for collecting the soil solution.
A Commission of Agricultural
Chemists was appointed in
Germany in 1863 to settle on a
uniform method of soil analysis, so
that results obtained by different
analysts might be comparable.
Concentrated
cold,
and
concentrated hot, hydrochloric
acids were adopted, but extractions

using water, dilute acetic acid,
dilute nitric acids, and dilute citric
acid were in use by the late
nineteenth century. For example,
Dyer used a 1% solution of citric
acid to extract soils for phosphorus
and potassium since its acidity
corresponded well with that in the
sap of root hairs of common crops.
Queensland's
Agricultural
Chemistry group used 1% citric
acid solution as a soil extractant
for forty years from the turn of the
century.
Measurement of soil pH became
fashionable
in the 1920's,
following Billman's work on the
quinhydrone and similar electrodes.
Tendencies to use soil pH
measurements
beyond
their
capability quickly developed. For
example, crop failures and plant
diseases were sometimes linked to
pH, although not necessarily
related directly to the hydrogen ion
concentration.
Subsequent
development of pH-sensitive glass
electrodes and reliable, direct
reading milli-voltmeters further
the l a b o r a t o r y
simplified
measurement of pH in soil
extracts. However, an unresolved
debate commenced over the 'best'
ratio of soil to extract solution and
the type of extract solution (for
example, water, 0.01 M calcium
chloride, or 1M potassium
chloride). Chemical indicators still
have a role, as evidenced by the
Raupach and Tucker (1959) field
test for soil pH. Their field pH
kit, which remains in commercial
production, is used routinely by
pedologists involved in land use
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surveys.
The removal of calcium from a
solution of calcium bicarbonate
was developed in 1915 by
Hutchinson and MacLennan for
estimating the 'lime requirement'
of soils.
Subsequent modifications relating changes in pH values
with known additions of calcium
bicarbonate or hydroxide solutions
proved quite accurate for advisory
purposes. Their main disadvantage
is the several days required to
ensure reasonable equilibration of
the calcium solution with a range
of soils.
The early to mid-twentieth
century laid the foundations for
much of 'modern' soil testing
practice, particularly for macronutrients. In this period, most of
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the methods used to estimate soil
phosphorus availability
were
developed.
Prominent among
these were Dyer (1894), Truog
(1930), Egner (1932 and 1960),
Kerr and von Stieglitz (1938),
Bray and Kurtz (1945), Olsen et
al. (1954) and Colwell (1963).
Improved
analytical
instrumentation
including
spectrophotometers which
replaced colour comparators
combined with sensitive colonmetric procedures for the
orthophosphate anion contributed
to these developments. Despite the
early hopes, none of the methods
reliably extracts plant-available
phosphorus. Accordingly, the tests
depend upon empirical correlations
between plant response to applied
phosphorus.
The development and increasing
availability of flame photometers
in the 1950's and subsequently
atomic absorption spectrophotometers quickly superseded and
transformed
the
chemical
measurement of
potassium,
sodium, calcium and magnesium.
Prior to the development of flame
emission
and
absorption
techniques, it was common to
determine these elements by
tedious chemical means.
In the mid 1930's and early
1940's, the Queenslanders Kerr
and von Stieglitz were world
leaders in the interpretation of
potassium soil test data. These
scientists thought it necessary to
consider the soil's total replaceable
base status as well as exchangeable
potassium values when assessing
the potash requirements of
sugarcane in Queensland.
Thomas Way laid foundations
for soil test methods to assess the
base-exchange properties of soils.
Ammonium
acetate
became
popular in the 1930's and 1940's
for the extraction of exchangeable
soil cations due mainly to its easy
preparation in a pure form and for
subsequent analytical convenience.
However, this reagent was less

popular in Australia.
The
uncertainty of its full removal from
many Australian soils prior to use
of a subsequent displacement
solution for cation exchange
capacity saw ammonium acetate
replaced with ammonium chloride
for assessment of exchangeable
bases.
In addition to the foregoing, this
pioneering period saw the
development of many 'classical'
methods for determining the
chemical constituents of soils. The
period also saw the wider use of
soil tests to predict soil fertility
and the fertiliser requirements of
crops and pastures. The 1942 soil
and plant methods book by Piper
both informed and helped with
analytical standardisation.
By the mid-fifties, crop advisers
and producers looked for the most
profitable type and rate of fertiliser
to apply.
This provided an
impetus for the expansion of
advisory soil testing services in
many countries, particularly in the
government sector.
The well
organised sugar industry of coastal
Queensland responded quickly and
effectively, commencing its fieldcalibrated, advisory soil testing
service in 1937.
The then
Department of Agriculture and
Stock in Queensland continued to
provide a soil testing service,
particularly to support its farm
advisory services and agricultural
research efforts.
A committee of the Australian
Society of Soil Science (ASSS)
submitted a detailed report on soil
testing in Australia in 1965, based
on data collected earlier in the
decade.
Summary details of
organisations providing advisory
soil testing services at that time
were included.
Government
laboratories - typically associated
with State Departments of
Agriculture - provided 70% of the
16 000 soil samples analysed
annually in Australia for advisory
purposes.
However, testing
services were experiencing rapid
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change and expansion, as indicated
by the growth of commercial
samples in New South Wales from
500 in 1962 to 7,500 annually in
1965. Soil samples received by
the Bureau of Sugar Experiment
Stations for analysis and fertiliser
advice grew steadily, reaching
1,800 in 1962 and almost 3,000 by
1965.
By 1960 in the United
States, private
enterprise
laboratories accounted for 25% of
total samples analysed.
Internationally, the Food and
Agriculture Organisation of the
United Nations (FAO) published
its survey of 64 soils laboratories
in 1965. Australian, United States,
English and major European
laboratories were excluded. One
laboratory in Asia analysed 50,000
farmer samples annually (no details
of methods) with a graduate and
technical staff of 107. A Latin
American laboratory with six staff
analysed 14,000 samples annually
for soil survey purposes.
From both the ASSS and FAO
surveys, a lack of uniformity
within and between soil test
methods was apparent. For pH, a
1:5 soil/water ratio was common to
all Australian States with the
exception of NSW and the Bureau
of Sugar Experiment Stations.
Internationally, water was the
preferred extractant, but there were
wide d i f f e r e n c e s
in the
soil/solution ratio, the great
majority using ratios of less than
1:5.
Methods for extractable
phosphorus, potassium, and
exchangeable cations also varied
widely, as did the soil/solution
ratios employed.
As 1966 approached, soil testing
had gained many followers and
some detractors. Field calibration
for most crop and pasture
situations in Australia was minimal
at best.
Moreover, moves to
improve the quality of soil
sampling
and
subsequent
laboratory
analysis
were
embryonic.
The commercial
fertiliser industries in countries

such as the United States, England
and Australia were showing
considerable interest in soil testing
as an aid to marketing.
This
helped stimulate interest in soil test
calibration studies in this country,
particularly in the wheat cropping
(Colwell) and pasture lands
(McLaughlin, Spencer) of New
South Wales.
In Queensland,
Bruce, Waring, White, and
Whitehouse were among those
attempting to relate soil fertility
and soil test values to crop and
pasture responses to fertilisers.
In response to increasing
numbers of samples, some soil test
laboratories - particularly in the
private sector - adopted innovative
operational
systems
and
automation whenever possible.
Continuous flow-analysers were
introduced, lifting through-put of
some phosphate and potassium
determinations from tens to a few
hundred each day. Soil testing
appeared to be at the frontier of an
exciting period of growth,
opportunity and popularity.

1966 to present
The 'Green
Revolution',
increasing growth and competition
in the Australian and international
fertiliser industries, expanding
Departments of Agriculture, and
increasing awareness in the rural
community that crop and pasture
yields could be boosted by
applications of fertilisers to
deficient soils coincided in the
mid-1960's to early 1970's.
Commercial soil testing continued
to expand in New South Wales,
while fertiliser
companies
established soil testing operations
in other States. For example, two
high-throughput laboratories were
opened in Brisbane, one in 1967
and the second in early 1968.
These were complemented by
major publicity / information
programs to foster grower and
extension interest in soil chemical
testing.
Professional

institutes

and

commercial
organisations
sponsored seminars on soil testing,
including visits by prominent
scientists engaged in soil test
calibration programs.
Industry
funding of research to quantify
responses to fertilisers and to
develop meaningful
soil test
calibrations for an expanding range
of crops, pastures and soils became
quite common. In Queensland, the
majority of soil analyses were
performed
in
commercial
laboratories, despite the availability
of a restricted but free soil testing
service provided through extension
officers
of the Queensland
Department of Primary Industries.
The characterisation of soils
from land-use surveys was another
application of soil chemical testing
to expand in the 1960's and
1970's.
The Handbook of
Australian Soils published in 1968
for the 9th International Congress
of Soil Science included results for
a 'standard' range of soil chemical
tests. Quite detailed soil chemical
information on acidity, salinity,
exchangeable cation status, as well
as total
and
extractable
concentrations for a range of
elements are included regularly in
land survey reports
from
Queensland. However, there has
been little change in the suite of
analyses provided since the mid1970's.
Australian and international soil
scientists continued to develop or
improve soil chemical tests
including interpretations. Tests for
sulfur (Barrow, Blair, Fox),
micronutrients (Lindsay and
Norvell's DTPA test for zinc,
copper, manganese and iron;
Cartwright et al. and Aitken et al.
for boron; Tiller for contaminant
heavy metals), soil exchange
properties (Gillman, Bell, Tucker),
salinity and sodicity (Loveday,
Skene), lime requirements (Aitken,
Helyar), aluminium
toxicity
(Bruce, Edwards, Helyar) and
phosphorus (Colwell, Holford,
Ozanne and Shaw, Bache and

PAGE 3

Williams, Moody, Nemeth) are
examples.
Despite considerable
and successful endeavours to
explain both nutrient deficiencies
and toxicities from ion activities
and ion concentrations present in
soil solutions, adoption by
commercial and Government soil
testing services worldwide of soil
solution technology is virtually
non-existent.
The quest for 'universal' soil
extractants - that is, a reagent able
to usefully extract more than one
class of element and/or ions from a
wide range of soils - also
accelerated. Those with increasing
popularity, particularly in the
United States, are the 1977
ammonium
bicarbonate-DTPA
method of Soltanpour for alkaline
soils, and the 1984 Mehlich No.3
procedure suited to acid soils and
soilless mixes.
Used in
conjunction with either ICP
spectrophotometry
and/or
automated flow injection analysis
(or equivalent), it is claimed that a
soil chemical laboratory can
effectively cover all soil types with
just two extractants. Wolf's 1982
modification of the 1950 Morgan
'universal' soil extractant enlarged
the scope of that test on acid soils
and soilless mixtures to include
micronutrients.
There is recent
evidence that small bags of mixed
ion-exchange resins, used in
conjunction with saturation-paste
extracts of un-dried soil, could
provide an alternative, relatively
inexpensive
'universal'
soil
chemical procedure.
Soil test calibration studies
expanded rapidly during the 1960's
and 1970's.
Numerous field
experiments were conducted in
various parts of Australia, many in
Southern Australia associated with
the 'National Soil Fertility Project'
co-ordinated by CSIRO Division
of Soils.
Queensland did not
participate but proceeded with
calibration studies for nitrogen,
phosphorus, and zinc for wheat on
the Darling Downs and in other

grain-growing regions (Best,
Hitchener, Strong, Whitehouse).
The fertiliser industry sponsored
some of this work and also
undertook soil test calibration
studies with crops such as grain
sorghum (Duncan, Hart, DeGroot).
The expansion of improved
grass/legume pastures in northern
Australia stimulated further soil
test calibrations. These included
studies of phosphorus for siratro
(Rayment, Bruce, White), white
clover (Rayment, Bruce), and
desmodium (Rayment, Bruce,
Cook, Moody). Attention was also
given to sulfur
(Rayment,
Whitehouse). A new method for
phosphorus (and potassium) based
on dilute calcium chloride was
developed (Moody, Haydon and
Dickson) for soybeans. The test
has limited adoption in Queensland
and shows promise for predicting
the phosphorus requirements of
potatoes.
The period saw the development
and use — even overuse - of
mathematical
functions
to
determine 'soil critical values'.
With the increasing availability of
computers for data processing,
hand fitted response curves were
quickly replaced by non-linear
models of varying complexicity. It
soon became apparent that
'optimum' fertiliser rates and soil
'critical values' varied with the
model employed.
The simple
discontinuous model of Catc and
Nelson gained in popularity as the
use of polynomials for soil test
calibration declined.
But change was a sign of the
times.
Overproduction led to
rationalisation in the fertiliser
industry both in Australia and
elsewhere. The major competing
fertiliser companies operating in
Queensland merged in 1971 and
consolidated their soil testing
services.
Moreover, increasing
numbers of the rural community
became cynical about soil chemical
testing for several reasons. Wide
variations in results following

repeat samplings of the same
paddocks were sometimes difficult
to explain.
Moreover, growers
frequently received inconsistent
interpretation of soil test data.
There was danger at that time, at
least in Queensland, that the
fertiliser industry could withdraw
from commercial soil testing as has
occurred in the United States. The
short-term problems were largely
overcome in Queensland through
five principal measures.
These
were: a) attention to laboratory
quality
assurance; b) the
development and release of easyto-use soil test interpretation
charts/manual; c) the up-skilling of
advisory personnel in converting
soil test recommendations into
quantities of specific fertiliser
products; d) the development of
do-it-yourself soil sampling kits;
and e) minimisation of operational
costs.
By the mid-1970's the period of
rapid expansion in advisory soil
testing in the developed countries
was over. Annual sample numbers
have declined generally, or have
remained static. In contrast, there
is some evidence of increased
numbers of chemical determinations performed on individual
samples, perhaps
reflecting
increased variability in the
chemical fertility of previously
fertilised soils.
Laboratories providing soil
testing services have also changed.
To-day, only a few soil testing
laboratories in the United States
are operated by
fertiliser
companies.
In some American
States, no private soil testing
laboratories operate at all.
However, there are some who
predict that many of the stateoperated soil test laboratories will
close by the end of this decade.
California is reported to have
around 300 private soil test
laboratories while Illinois has 60.
There are embryonic signs of
similar trends developing in
Australia, with small private
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laboratories offering a narrow
range of analytical services.
In most countries, state-owned
laboratories
predominate.
However, method standardisation
is not apparent, even within
countries.
For example,
laboratories in Mexico claiming to
use Olsen-P employ soil/solution
ratios ranging from 1:4 to 1:25.
Fortunately, the majority use the
correct soil/extract ratio of 1:20.
The widely ranging soil test
procedures within and between
countries is historical in some
cases. Another factor is differing
soil types. Where soil testing is a
relatively recent development,
there is subjective evidence that
method preference is influenced by
experience during undergraduate/
postgraduate training or as a
consequence of expatiate consultancies.
Information on the ability of soil
testing laboratories to reliably
perform even the simplest of soil
chemical tests is limited. Evidence
from an Australian Soil Quality
Assurance Program conducted in
1985 was quite discouraging for
tests such as pH, Colwell-P and
exchangeable cations. This is an
area in need of particular attention.
The 1992 release by Inkata Press
of the Australian Laboratory Handbook of Soil and Water Chemical
Methods (Rayment and Higginson)
should help the standardisation of
soil test methodology in Australia.
In addition to cost, comparatively slow turn-around time is an
impediment to the laboratory
analysis of soils. Field tests to
determine soil fertility status have
appeal due to their relatively low
cost and ability to provide quick,
on-the-spot answers. Commercial
kits are available, although
accuracy and relevance are sometimes overlooked by those
involved in their marketing.
Currently, field test kits for
nutrients and chemical toxicities
are much less reliable than soil
chemical tests performed in the

laboratory on well collected and
prepared samples.
Since the mid-1980's, soil
testing has adapted to growing
environmental concerns.
Soil
erosion, the regular use of
fertilisers and manures, and the
variable relocation or removal of
nutrients by animals and primary
produce has made it difficult for
farm managers to assess the
contemporary chemical fertility
status of their soils.
Decision
support models may help, but
periodic monitoring of chemical
soil fertility
reduces
the
uncertainty.
Evidence of over-use of nutrients
in many horticultural situations is
already apparent, as is the
movement of nitrate to groundwater in some areas.
Recent
contaminated land legislation in
states such as Queensland has
encouraged several soil testing
services to diversify into this
emerging area of activity.
Over the past ten years,
government laboratories in
Australia offering soil testing
services to primary producers and
for rural research have suffered
from restricted budgets and
declining
staff
numbers.
Moreover, the level of replacement
of major capital equipment in these
laboratories is well below that of
the previous two decades. One
consequence is that few young soil
scientists/chemists are receiving
on-the-job training from a
declining number of experienced
soil test practioners. Also, rural
industry funding in Australia for
major soil test calibration studies
has fallen to worryingly low levels.
The Future
The advance of soil testing as a
diagnostic tool has slowed, despite
great strides in laboratory
instrumentation and computerisation.
Opportunities
offered
through the use of soil solutions
and perhaps ion-exchange resins
will be realised only when the

techniques are adapted for use in
high-throughput soil testing
laboratories.
Electro-ultrafiltration (EUF) as a
means of assessing soil nutrient
status continues to attract good
press in the Northern Hemisphere.
Difficulties
in
obtaining
appropriate equipment and a
shortage of research funding are
reasons for neglect of the
technique in Australia. Comprehensive evaluation is warranted,
even though EUF is not amenable
to laboratory automation.
Increasing community interest in
the environment presents another
challenge for soil chemical testing.
The off-site movement of nutrients,
the looming spectre of heavy metal
contaminants in some productive
soils, and the need to confirm
contaminated sites by soil chemical
analysis are emerging issues. A
few analytical techniques for
contaminants will transfer from
overseas, particularly the Toxicity
Characteristic Leaching Procedure
used in the United States. Other
methods able to predict bioavailability of toxic heavy metals
and other soil contaminants,
require development
and/or
evaluation under local conditions.
Soil chemical testing for fertility
assessment could become mandatory if Nutrient Management Plans
are introduced in Australia as a
precondition for fertiliser purchase
and use.
Legislation for such
action is already proposed in the
United States. To help in the
preparation of these Plans, staff of
soil testing laboratories will need
to become Certified Crop Advisers.
Nitrate management programs,
already operating in places such as
California and Nebraska, confirm
that governments are prepared to
act when nonpoint source pollution
by nutrients places natural
resources and human health at risk.
If continuing contributions by
state-owned soil testing laboratories to rural industries and to
natural resource protection go
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unnoticed by policy makers, the
numbers and importance of such
laboratories will decline over the
next decade or so. The increasing
risks of litigation when soil test
recommendations are incorrect,
combined with generally low
profitability, will constrain moves
by the private sector to fill
subsequent analytical voids. To
survive, both private and
government laboratories must
remain relevant, cost effective,
well equipped,
appropriately
staffed, and responsive to the
needs of clients. Opportunities for
'universal' soil extractants require
examination in Australia both for
efficacy and for their impact on
laboratory
operating
costs.
Laboratory accreditation will
become the norm, with particular
attention given to analytical quality
assurance.
The marketing of soil testing as
an essential diagnostic tool for
farm managers must improve.
Moves towards 'user-pays' policies
in government
departments,
promoted by economic rationalists
with little concern about adverse
consequences, will constrain
sample numbers.
Equally
challenging are moves away from
one-on-one agricultural extension
in favour of 'self-help' extension
servicing. Soil testing laboratories
must be proactive in explaining
soil testing and its benefits to the
rural community.
'Self-help'
extension centres will require
attractive, up-to-date information
on soil testing in written and
electronic forms. Laboratories will
have to arrange or provide an
interpretation service, probably
generated by computer at the time
of reporting.
There will be on-going efforts to
develop better and cheaper soil
chemical tests for use in
laboratories. However, increasing
numbers of private consultants will
prefer to use quick field tests.
These tests can be expected to
improve in both scope and

effectiveness, aided by microelectronics and biochemical
reactions. Quick tests for detecting
pesticide residues at environmentally sensitive concentrations
are already available.
•:::•:-:•:•:•:-:•:•:-:•:•:-:•:•:-:-:-:•::-:•:•:•:-:.

Finally, the failure to replace
existing staff and particularly to
train our younger generations unless corrected within the next
five years or so - will seriously
prejudice soil testing and Austra-
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lian agriculture for years to come.
Universities must play the initial
role.
However, there is no
substitute for on-the-job activity in
the company of experienced soil
scientists.
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REPORT ON ENVIRONMENTAL SOIL SCIENCE COURSE
February 1993
Ted Gardner, Course Convenor
An Environmental Soil Science
Course for the non soils specialist
was held under the auspices of the
ASSS during 9-11 February 1993
at the University of Queensland.
Fifteen lectures prepared by 24
specialists were delivered over the
three day course and covered
topics ranging from environmental
law and planning to soil and water
pollution problems to basic and
applied soil science.
The course concluded with a
Geoffrey
Robinson
type
"hypothetical" which examined the
soil and water aspects of an EIS
for a fictitious pulp mill in south
east Queensland, with a bit of
everything thrown in for good
measure (e.g. acid sulphate soils).
We used a combination of plenary
sessions and study groups, each
with their own tutor to keep the
people on track. This type of
format was extremely successful.
Thirty-six full time registrants
attended the course and these came
from local authorities, mining
companies, environmental consultants and State departments.
The course participants were
surveyed on course contents,
lecturers' presentation, and value
for money. The results were very
positive, with some valuable
suggestions on how the course
could be improved in future.
Overall the course returned a
generous operating surplus, which

will be used to fund future
activities of the Society such as
sponsoring visits of eminent
scientists to Queensland.

However even if the course had
lost money, I would still have
considered it a success because of
the training in soil science given to

ENVIRONMENTAL SOIL SCIENCE
A Training Course for the Non-Soils Specialist
9-11 February, 1993
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non soils specialists - this
education function is a very
important role for professional
societies such as the ASSS Inc.
This education to non members
can continue because of the high
quality lecture notes which were
prepared and printed for the

course. See the title page of the
course notes.
The course notes are on sale at
$40.00 to ASSS members and
$60.00 to non members (this
includes post and handling).
Cheques, made out in favour of the
ASSS Inc. (Qld), should be

forwarded to:
Dr Ram Dalai
Treasurer
ASSS Inc (Qld)
CI- QWRI, PO Box 2282
TOOWOOMBA Q 4350
Facsimile: (076) 331 943.

FINANCIAL SUPPORT OF ACTIVITIES BY FEDERAL COUNCIL OF THE
AUSTRALIAN SOCIETY OF SOIL SCIENCE INC.

Preamble
Over the last few years there
have been a number of requests for
funds by organising committees
made to Federal Council. The
previous Council discussed the
matter as it related to conferences
and decided to offer a loan for a
specialist soils conference (Soil
Acidity). The current Council has
received a request which has been
supported by a loan to the
conference on Hard Setting Soils.
There was a belief that the Federal
Council held large reserves in its
account for the National ConferTable 1:

ence Series which could be used
for other activities. Funds in this
account were targeted for support
of specialist conferences.
To ascertain the origin of funds
held by the Federal Council of the
Society, Table 1 was drawn up
from the minutes of Council
meetings dating back to 1974.
The Conference Fund was
established in 1979 with a transfer
of $500 from the General Account
and $1,000 from the Monograph
Account.
The first conference
resulted in a loss of around $500.
The subsequent conferences in

SUMMARY OF THE ACCOUNTS OF THE AUSTRALIAN
SOCIETY OF SOIL SCIENCE INC. (whole numbers only)

For the
financial Year
ending June

General
Account

Monograph
Account

Conference
Account

Total

$

$

$

$

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

2415
2998
3976
4168
4772
4519
5686
6000
8764
11127
19374
21196
24451
33472
44956
40107
63049
64011
66126

3641
3623

587
625
1108

993

450

2456
2693
2803
2854
2054
2054
-4023
-3460
-792
-2452
-2376
-2211
-2118
closed

1864
1021
-334
-523
16561
18240
21540
24016
25759
39839
45229
48252
16439
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6056
6621
4554
4793
5880
5963
10007
9715
11233
13458
37990
41491
41967
54028
69823
86584
105902
110051
80446

1984 and 1988 both appear to have
resulted in profits of about
$18,000. The Conference account
now stands at $16,439 following
the Adelaide Conference.
Table 1 shows that it is
completely inappropriate to utilise
these ephemeral reserves in the
Conference Account to support
meetings other than the one for
which it was established.
An alternative source of funds to
support soil science related
activities is the General Account.
Table 1 shows that the sums in this
account have grown gradually.
The years which show largest
increases in the reserves were 1984
and 1986-90.
These increases
were associated with subscription
increases and high interest returns
until the balance of approximately
$66,000 was achieved.
The principle issue of debate
revolves around a policy to
manage and use these reserves.
There are a number of opportunities for the Society. These
include no change to subscriptions,
or use for special activities. We
believe the funds should be used
for special activities.
The
following policy recommendation
is generally consistent with earlier
discussions on use of funds for
such purposes.
It is recommended that a proportion of the General Account be
available for purposes which
enhance the standing of the
Society. These activities include
the traditional areas of support for
specialists
conferences
and

publications as well as new
initiatives which may be developed
in the future. Conditions to be
applied to such activities are:
1. That initially no more than a
total of 25% of the Account be
involved in these activities at
any one time. This percentage
could be varied by a majority
vote of Federal Council.
2. That the money be released as
loans not grants. The exception to this would be the avail-

ability of grants to support post
graduate students for Society
activities.
3. That the Federal Council
would not be liable for any
losses arising from any activity
it supported.
4. That application for these loans
be from a Branch not an
Organising Committee. This is
to ensure that the local branch
is fully aware of any requests
that are being made to Council.

5.

Applications for loans must be
supported by a detailed budget.
There must be a clearly stated
date for the return of the funds
to Federal Council.
6. The liability for losses of funds
from Council are to be carried
by the Branch requesting the
loan.
5. Black
Federal President

P. Eberbach
Victorian Proxy

BOOK LAUNCH - REFERENCE SOIL SITES
by Professor Alan Robson
Thursday, March 4, 1993

Prof. Alan Robson (left) congratulating the author Bill McArthur at
the launch of the book "Reference Soils of South Western Australia".

First, I would like to say how
honoured I am that the Australian
Society of Soil Science has invited
me to launch this excellent book.
Second, I am pleased that there are
a large number of professional soil
scientists present to celebrate the
success of completing the task.
The very worthwhile initiative to
establish Reference Soil Sites was
first discussed in 1969 and after
some lapses, in 1993 the task for
South-Western Australia has been
completed with the assistance of
funding from the Australian
Bicentennial Authority and the
State Wheat Research Committee
of Western Australia.
The selection of these reference

soil sites will serve several
purposes. First, those sites in areas
not disturbed by humankind, will
provide a benchmark against which
the effects of landuse can be
assessed. Second, these sites and
the publication of this book will
greatly enhance a greater understanding of Western Australian
soils by land managers. In this
context, I would urge that the book
price be sufficient to meet only the
cost of production. It is in the
public interest that this book be
widely available to all those
involved in the management of
Western Australian soils. Indeed it
would seem a goal that all students
of Soil Science in Western
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Australia should own a copy of
this book.
This attractive book has brought
together in a very comprehensive
and understandable way, the large
body of information that exists on
Western Australian soils. This is
not to say that the information we
have is sufficient but at least now
we have all the information
together. Much of the information
contained in the book represents a
synthesis from material which is
not readily accessible to land
managers and students.
I
particularly enjoyed the bringing
together of the history of the
region with the descriptions of
agricultural development in
relation to soil properties.
I was pleased that Bill McArthur
identified in the book, our lack of
understanding of soil biology. The
biology of Western Australian soils
is much less well understood than
is the chemistry or physics of these
soils. Land managers also have
little understanding of the role of
soil micro-organisms. It is very
pleasing that there is an initiative
to develop a book on soil biology
for land managers.
A greater knowledge of the soils
of Western Australia will also
greatly enhance
agricultural
research. Frequently, agronomists
and others refer to soil types by

relating to vegetation - so we have
widgil soils, tanmar soils.
I
believe the widespread use of this
book will enable more precise
description and hence greater
transferability of research results to
land managers.
Reference Soil Sites have not
been established elsewhere in
Australia and no book as
comprehensive as this has been
prepared for the soils of other
states. This initiative should be
repeated in other states.
This entire project would not
have been possible without the
high degree of co-operation mat
exists among scientists and
agencies in Western Australia.
This co-operative attitude is much
better developed in Western
Australia than elsewhere.
Finally, I would like to
congratulate all those associated
with the project for their foresight
and persistence, particularly the
author Bill McArthur.
This
excellent book will have a
significant effect on land use. The
reference site concept so well
developed in Western Australia
should be extended to the rest of
Australia.

FEDERAL COUNCIL
166th Meeting
Summary of Federal Council Meeting 166
4 June 1993, Yanco
Present:

Black (Pres.), Conyers (Sec), Win (Treas.),
Thompson (SA), Beecher (QLD), Eberbach (VIC),
Humphreys (V-P), Sinclair (RIV).

Apologies:

Dyson (WA), Barker (NSW), Cook/Blunden (ACT),
Muirhead (Ed).

Committees: Prescott Medal, Publication Medal and Life
Membership Committees are all meeting.
By-Laws:
A By-law for organisation of National Soils
Conferences is being prepared.
Reports:

The President has researched Society records
and prepared a policy for the funding of
conferences, other than the National Soils
Conference, by the ASSSI Federal Council.
Accreditation is proceeding at a slow rate,
proportional to the enormity of the task for
volunteer members.
This year's "Australia Prize" is in the field of
Sustainable Land Management. Branches have
provided nominations to Federal Council; one will
go forward on behalf of the ASSSI.
Mark Conyers
Hon Federal Secretary

Changing

Address?

After each issue of Soils News is posted, i receive 20 to 30 copies returned to me and
marked RETURN TO SENDER - NO LONGER AT THIS ADDRESS".
Soils News is circulated to members who are financial in the current year and those who
were financial in the previous year. The Federal Treasurer keeps these records, together
with the current address of members. He issues me with address iabeis for these
members just before Soils News is printed. The number of copies of Soils News printed
depends on the number of iabeis I receive.
In future, when Australia Post returns a copy of Soils News to me, I will:m Notify the Federal Treasurer to cease forwarding address labels for this member
until he receives a new address.
• Notify the Branch Treasurer that this member has changed his address.
Back issues of Soils News will not normally be available because we only print sufficient
for circulation to members.
If you are changing address, please let either The Editor, The Federal Treasurer or
Branch Treasurer know your new postal address. This will ensure that you receive all
issues of Soils News.
The Editor
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FINANCIAL MEMBERS
(1992/93)
Branch
Listed
Paid
(92/93)

ACT
NSW
QLD
RIV
SA
VIC
WA
0/S
Total

89
117
180
44
139
141
144
11
865

48
36
128
30
137
90
70
3
542

Application for Membership:
Ms M. Orr
ACT
Mr H.R. Williams
QLD
Mr E. Purnomo
RIV
Request for Transfer:
Mr T.L.Bulman
WA to NSW
Request for
Termination/Retired
Ms K. Greenwood (T)
Mr A.J. Taylor (R)
Mr J.W. Thomas (R)

LETTERS TO THE EDITOR
THE GOOD, THE BAD
AND THE UGLY

HAVE YOUR SAY

MEMBERSHIP
REPORT

WA
VIC
VIC

Do you want to say something
about Soil Science?
I am
always looking for material for
Soils News and would welcome
your contribution in any of the
following categories:
• A leading article
• Branch news
• Letter to the Editor
• Report on conference or
meeting you have attended
• Papers or summaries of
papers presented to Branch
meetings
• Information on forthcoming
Conferences
• Any other material relevant to
the interests of the members
of the Soil Science Society.
The Editor

which is the collection of data and the Northcote Factual Key,
about soils and landscapes, nor am and now the new Australian
I against classification - which is Classification. The CRC for Soil
At the last three Federal Council
HI
and Land Management in Adelaide
Meetings there have been opinions
'" the ordering of individuals into is offering training courses in the
ns
expressed, by members present and
groups which have similar use of Soil Taxonomy for soil
1(1
by branch correspondence, that we
attributes. The question I am classification.
But in extension
ve
should have an open prize for the
asking is about priorities; have soil literature for land holders, soil
best oral or poster communicatione scientists set the right priorities for: scientists tend to use descriptive
3n
at each National Soils Conference.
(a) the collection and organisation terms such as "red soils" or
e
We have already passed a By-law
'
of soil and land information;
"yellow duplex soils". As Powell
iW
for the best presentation by an
(b) the retrieval of information and Shields rightly point out, any
author under 35 years of age butaitn
about soils in response to ad hoc classification can be
seems a commonly held view that11
requests from potential users; constructed to group the soils
iat
the "established" generation of soil
and
occurring in a particular area of
scientists could also benefit from (c) the dissemination of soil survey, which will be the basis for
m
an incentive for improving their
information and its application delineating map units if a soil map
5ir
presentation skills. What is the
to issues of land use?
is produced. Is it likely that this
opinion of the membership? heI
diversity of approach to soil
personally believe that people over The letters confirm mat opinions classification and the naming of
35 are too set in their ways to differ on the relative merits of soils will disappear when a new
benefit from such a gimmick buteitr existing soil classifications being classification is in place? I doubt
10
is not my Society. I am keen to
used in Australia. This is true of it.
11
hear from those of you with views
soil scientists whose job it is to
Irrespective of which higher
t0
for and against this proposal.
collect and organise soil informa- level, notionally "national"
vs
Mark Conyers tion. It is even more so when one classification scheme is favoured
extends the net to include agrono- by soil scientists, general users of
rs mists, ecologists, conservationists, soil information are poorly
SOIL INFORMATION foresters, advisory officers, informed on the intricacies of soil
COLLECTION AND USE
engineers and local authority plan- descriptive terms and the subtleties
In reply to the letters of Powell ning officers who are interested in of classification terminology. The
and Shields, and Isbell (Soils News soils not so much as objects of preoccupation of some soil
-11 study per se, but as components of scientists with classification per se
94, April 1993), let me emphasize
that I am not against survey - ^s larger systems. Soil scientists in is seen by lay people (from
ze the field have classified soils under
the old Great Soil Group scheme
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farmers to engineers) as an arcane
exercise that deters them from
obtaining and using a wider range
of soil information, particularly for
land use purposes.
There are
bound to be exceptions to this
generalisation, and perhaps the
situation in Queensland is healthier
than elsewhere, as Powell and
Shields assert.
Compared with other land

resource rich' countries such as the
USA, Canada and New Zealand,
Australia has much to do to
improve its performance in soil
information gathering, coordination
of data bases and the dissemination
of information in forms intelligible
to various land users.
These
deficiencies were well documented
in the report "A strategy for
coordinating soil survey and land

evaluation in Australia" (McKenzie
1991). The establishment of the
Australian Collaborative Land
Evaluation Program could be the
catalyst needed to promote a
Commonwealth-State effort to
address at least two decades'
neglect in coordinated land
resource assessment in Australia.
Robert E. White

BRANCH NEWS
WESTERN
AUSTRALIAN
BRANCH
David Allen has been appointed
to the position of Principal
Chemist (Soils) in the Agricultural
Chemistry Laboratory of the
Chemistry Centre (WA) following
the retirement of Don Drover in
May 1992. His appointment to the
position marks his return to Soil
Chemistry after spending four
years in the Special Projects
Section conducting research in
nutritional and anti-nutritional
properties of lupins and other grain
legumes.
Professor Alan Robson resigns
from his position of Director fo the
Co-operative Centre for Legumes
in Mediterranean Agriculture at
UWA on 1st July to take up the
position of Deputy
Vice
Chancellor of UWA for a term of
five years.
Alan intends to
maintain his research interests in
soil science and plant nutrition
over that period.
Dr Gerry Ritchie returns in
early May after nine months
sabbatical leave at Berkeley,
California.
Dr Phillipe Hinsinger has
arrived from France to undertake a

two year research project with
Associate Professor Bob Gilkes
on the dissolution of phosphate
rock in the rhizosphere of plant
roots. Dr Hinsinger is employed
by the French National Institute for
Agricultural
Research
in
Montpellier and has research
interests in mineral weathering,
nutrient bioavailability
and
chemical interactions between plant
roots and soil minerals in the
rhizosphere.
Dr D. Hong Jie from Lincoln
University, New Zealand, is
arriving in April to work on the
movement of pesticides in soils
with Professor Graham Aylmore.
Keith Lindbeck, Manager of the
Environment Section in the
Department of Minerals & Energy
leaves at the end of April for an
assignment with the US Bureau of
Land Management. Keith will be
based in Reno, Nevada for the
term of the assignment which
commences late in July and ends
in late November, 1993.
LAUNCH OF SOIL
REFERENCE SITES BOOK
On 4 March 1993 the WA
Branch launched a vital soil
reference book. The launch was
undertaken by Professor Alan
Robson of UWA in front of a
distinguished group of soil
scientists, members of the Society
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and official guests.
The book - "Reference Soils of
South-Western Australia" was
written and compiled by W.M.
(Bill) McArthur.
The book is available for
purchase at a price of $20
(students - box of 10 books $150)
from the WA Branch Treasurer
Bob Jeffery, at the Chemistry
Centre (WA), Hay Street, East
Perth WA 6004.

RIVERINA
BRANCH
PRESIDENT'S
ANNUAL REPORT
I have pleasure in presenting the
1992/93 annual report of the
Riverina Branch of the Society of
Soil Science. This report reflects
the activities of the Branch and the
Executive during the first year of
the current Executive's term.
Membership
The current membership stands
at 52 with eight new members
joining through the year.
For
comparison Branch membership in
1988/89 was 56.
There has been a niggling
problem of clearly establishing the
financial status of members and of
keeping track of members'

comings and goings. Guidelines
for the process involved in
establishing members' location and
status should be more readily
available to incoming Committees.
In addition, use of a standard and
transferable computer record data
base should help continuity in the
future.
Meetings
Four meetings have been held
through the year with the
traditional rotation between sites
being a key feature of members
staying in touch.
The usual
excellent range and standard of
accompanying presentations has
continued. The highlights were the
well attended rice related meeting
at Griffith in December and the
visit by Ray Isbell to the region in
March. It is no coincidence that
both events were strongly
influenced by Liz Humphreys. I
am very grateful for the effort that
Liz has put in to keep the Branch
active.
Federal Council
The extra load on the Branch
through its Federal Council role is
being handled well thanks largely
to the efforts of Scott Black and
his executive out of Wagga.
• Re-establishing the Council's
financial position has taken
considerable time and now looks
to be on an even keel.
• Clarification of the role of
Council in funding and
supporting Conferences has been
precipitated by requests direct
from Conference organisers
rather than from supporting
Branches.
• Accreditation and the process to
establish this continues to take
lots of time - there is still much
uncertainty, with the Council
keeping a close watch on
developments particularly
through the Australian Institute
of Agricultural Science.
• Soils News is being very capably
handled by Warren Muirhead
with help from Liz Humphreys.
In summary, the Branch is

functioning well despite the
considerable pressures that
members work under these days in
their various organisations. We
must all try to encourage members
to remain active and to seek new
members. My thanks to Mark
Shepheard and particularly Phil
Sinclair for their support during
the year.
Wayne S. Meyer
JUNE MEETING
Talks presented at the June
meeting of the Riverina Branch
centred on the health of the local
waterways.
Phil Green from the NSW
Water Resources spoke on the
project "Green River Banks" which
is partly funded by the Natural
Resources Management Strategy of
the Murray-Darling Basin
Commission.
The aim of the
project is to protect stream banks
from erosion by planting native
trees so that the original ecosystem
can be restored.
Interest in the project has
increased from 3 applications in
1989/90 to 80 applications in
1992/93.
Over 100 sites and
demonstration areas have been
established in the Riverina. The
grants are usually provided to
purchase trees and fencing
material. The work in establishing
the sites is carried out by
landholders.
The community
support for the project and the
successful establishment of many
sites is likely to ensure that further
funding will be obtained for the
project.
Use of a Catchment Management
Support System in the
Murrumbidgee Valley was outlined
in the address given by Alistair
Buchan, also from NSW Water
Resources. The project aims to
develop a Decision Support
System for nutrient management in
the catchment.
The model predicts that 3500
tonnes of phosphorus is mobilised
in surface water movement (over
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bank) in the Murrumbidgee River
Catchment each year. Of this
phosphorus, 32% comes from
unimproved pasture, 25% from
improved pasture, 25% from dry
land cropping, 7% from sewage
works and 5% from irrigated
pastures.
Geoff Beecher from NSW
Agriculture, who organised the
program, spoke on the Algal
Management Strategy being
developed by the MDBC. The
goal of this strategy is to reduce
the frequency and intensity of algal
blooms and other water quality
problems in the MDBC.
The approach being adopted is to
identify the best management
practices and continue Research
and Development where the need
exists. The actions required are to
improve flows, reduce nutrient
inputs and increase community
awareness of the problem.
"Tackling the blue-green algae
problem" was addressed by Kath
Bowmer, from the CSIRO
Division Water Resources. The
perceived sequence of events is an
increase in the phosphorus in the
water which leads to an increase in
the blue-green algae population
which produce undesirable toxins
and odours. Our current decision
making is based in OECD models.
The phosphorus load in our
rivers shows considerable variation
from 274 tonnes/year in the
Condamine/Culgoa,
157
tonnes/year in the Goulburn
system, 75 tonnes/year in the
Namoi and 40 tonnes/year in the
Murrumbidgee River.
The main areas requiring
research are:• Do OECD models apply in
Australia?
• What is the effect of turbidity on
algal growth?
• What is the generation of P from
various land management
practices?
• Will best management practices
help?
• What is the recovery time?

• Is the biological activity the
same for all P sources?
THE FUTURE OF
IRRIGATION IN THE
MURRAY-DARLING BASIN
The organisation for this
Symposium
is
progressing
smoothly. The Riverina Branch is
one of the sponsors of this
Symposium. Speakers will address

four themes:
Markets, the
Environment, Structural Adjustment and Research, Education and
Extension. Over 50 speakers will
present papers at the Symposium
which will be held in Griffith from
10th to 12th August, 1993.
SEPTEMBER MEETING
The next meeting of the Riverina
Branch will be a field visit to the

Red Gum State Forest at Mathoura
on Friday, 17th September. Peter
Bacon, a former member of the
Riverina Branch will speak on
"Water relations in the red gum
forest" and other speakers will
address other management issues.
Please contact John Thompson,
(Fax 058-813719) if you wish to
attend.

CONFERENCES AND WORKSHOPS
SOIL IN THE CITY
A CONFERENCE ON URBAN SOIL
SCIENCE FOR SOIL SCIENTISTS
AND OTHER INTERESTED
PROFESSIONALS

Convenor: A/Prof. Alex
McBratney 02 692 3214
Secretary, Australian Society of
Soil Science:
Cathy Hird 045 78 2666

Cost including lunch & proceedings (to be distributed post
conference):
Organised jointly by the Australian Society
Members $50, Non-members $100,
of Soil Science (NSW Branch) &
Students $15.
The University of Sydney
Friday, 3rd December, 1993

Department of Agricultural Chemistry & Soil
Science, The University of Sydney

Introduction
Background to urban soil and its
management
The Past
Anthropic effect on soil genesis
Four talks covering soil in Sydney
prior to 1788, soil and archaeology
and soil genesis in cities.
The Present
The state of the soil in the city.
Case studies covering the
alterations and state of the soil in
parks, gardens and the general
urban environment.
The Future
Reconstruction and remediation of
urban soil.
Talks will address creation of
artificial soil media, composting
and soil criteria for urban
redevelopment and methods and
costs of remediation.

AUSTRALIAN SOCIETY OF
SOIL SCIENCE INC
NSW BRANCH & DEPARTMENT
OF AGRICULTURAL CHEMISTRY
AND SOIL SCIENCE
UNIVERSITY OF SYDNEY
will present a

TRAINING COURSE
ON
SOIL TECHNOLOGY APPLIED SOIL SCIENCE
at the University of Sydney
Monday, 27 September
to Friday, 1 October, 1993
The course will comprise ten halfday sessions:
1. Soil genesis, interpetation of
soil properties pedological and
engineering soil classification
and their implications
2. P h y s i c a l
and
chemical
properties of soil
3. Soil survey procedures
4. Land evaluation and environmental impact assessments
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5. Field soil description (in the
field)
6. F i e l d
soil
physical
measurements (in the field)
7. Available technology for soil
management
8. Contaminated soil and waste
characterisation (1.5 days)
9. Soil sampling strategies and
data analysis.
This workshop can be an
accredited course in your
training guarantee levy
programme.

COST:
(exclusive of Accommodation)
Five days - $1,000
lectures, laboratory sessions/field
work, workshop course notes
and workshop dinner.
One day - $250
lectures, laboratory
sessions/ftelawork, workshop
course notes
Half day-$150
lectures, (laboratory session if
applicable)
For futher information contact:
Dr Pam Hazelton,
Co-ordinator of Soil Workshops
and Consultant Soil Survey Unit,
Conservation and Land
Management, PO Box 573
Wollongong East NSW 2502
Tel: (042) 26 8591
Fax: (042) 26 1742

3RD INTERNATIONAL
PGPR WORKSHOP
Adelaide, SA
March 7- 11, 1994
AIMS OF THE
WORKSHOP:
• to facilitate
international
connections in research on
Plant Growth - Promoting
Rhizo-bacteria (PGPR)
• To be a forum for presentation
of the latest research results in
key theme areas, including:
- discovery and testing of
PGPR, either direct growth
promotion or biological control
of disease
- mechanisms by which PGPR
promote plant growth
- genetic manipulation of rhizobacteria
- issues in commercialisation
and delivery of PGPR.
• to promote debate of research
results and ideas in poster
sessions and
round-table
discussions.
CONFERENCE TOPICS
Growth Stimulation, Biocontrol
and other effects of Non-infective
Microorganisms on Plant
Growth
Recent work on plant growth
promotion (including growth
promotion by free-living N fixers),
biocontrol and growth depression.
Results from field, greenhouse and
hydroponic culture.
Papers on
fungi will also be accepted.
Mechanisms of Plant Growth
Promotion and Biocontrol
Physiological:
competition for
carbon, iron, other nutrients and
space; induced resistance; production of antibiotics, volatiles and
plant growth-promoting substances.
Genetic: genetics of the production of siderophores, antibiotics,
factors in rhizosphere colonization,
other.
Rhizosphere ecology
Root colonization by introduced
bacteria (field and greenhouse

studies).
Factors affecting growth rates of
introduced bacteria in the soil and
rhizosphere.
Modelling in rhizosphere ecology.
Enhancing the distribution and survival of PGPR by irrigation, soil
fauna and other means.
Special situations: internal root
colonization and the rhizosphere in
hydroponic plant culture.
Competition, antagonism
and
synergism between rhizosphere
microorganisms.
Rhizosphere community dynamics.
Techniques
Methods for monitoring PGPR,
including specific DNA probes,
introduced marker genes, immunological methods.
Methods for measuring growth
rates and metabolic activity of
bacteria in the rhizosphere.
Light microscope and EM techniques (e.g. immuno-labelling,
image analysis, histochemistry).
Techniques
in
field-scale
experiments.
Release of Genetically-Modified
PGPR
Types of manipulation; "useful"
characteristics;
regulation of
expression.
Results of field trials.
Self-limiting or "suicide" functions;
transfer of genes to other soil
bacteria.
Regulations;
monitoring;
risk
assessment.
Delivery/Commercialisation
Methods of delivery;
product
formulation
- physical and
chemical properties.
Considerations in the "development
phase";
pre-registration testing;
registration.
Quality control; stability.
The Office of Continuing Education
University of Adelaide
Adelaide SA 5005
Australia
Fax: 61 8 232 4590
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ENVIRONMENTAL
SOIL SCIENCE
PROCEEDINGS
An Environmental Soil Science
Course for the non soils specialist was
held under the auspices of the
Australian Soil Science Society during
9-11 February 1993. Fifteen lectures
prepared by 24 specialists were
delivered over the three-day course,
and covered topics ranging from
environmental law and planning to soil
and water pollution problems to basic
and applied soil science.
Specifically, lectures presented
were:
• Environmental law in Queensland
• Planning issues
affecting
agricultural land
• Basic properties of soils
• Application of soil science
concepts to real soils
• Erosion processes and contaminant
transport
• Solutes and their transport through
soils
• Nitrogen and phosphorus and the
process of eutrophication in aquatic
systems
• Environmental chemistry of organic
chemical and biocides
• Heavy metals; toxicity, sources,
chemistry and loading rates
• Guidelines for investigation and
treatment of possible contaminated
land
• Hydrology and chemistry of
landfills
• Land disposal of effluent from
intensive rural industries
• Chemistry, treatment and disposal
of municipal sewage effluent and
sludge
• The review of EIS documents
Copies of the Proceedings from this course
(total of 365 pages) are available for purchase.
The cost of purchasing a copy of the
Proceedings is:
$40 (plus postage) for ASSSI members
$60 (plus postage) for non-ASSSI members.
To purchase a copy of the Proceedings, please
contact:
Mr Col Ahem
Secretary, ASSI Qld Branch
CI- Department of Primary Industries
Meiers Road
Indooroopilly Qld 4068
Phone: (07) 8779510Fax: (07) 3716436

CALENDAR
1993
August 10-12
THE FUTURE OF IRRIGATION
IN THE 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 6-10
WORKSHOP ON SOIL
CLASSIFICATION
Adelaide.
Alison Pitman, CRC for Soil and Land
Management,
Fax (08) 379 0838.
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 20-24
WORKSHOP ON SOIL SURVEY
Adelaide.
Alison Pitman, CRC for Soil and Land
Management.
Fax (08) 379 0838.
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.
September 27 - October 1
TRAINING COURSE ON SOIL
TECHNOLOGY - APPLIED SOIL
SCIENCE.
University of Sydney, Sydney.
Fax: (042) 26 1742
September 28 - October 1
10TH NATIONAL NITROGEN
FIXATION CONFERENCE,
Brisbane.
November 22-26
INTERNATIONAL SYMPOSIUM
ON FOREST HYDROLOGY
"WATER ISSUES IN FORESTS
TODAY"
Canberra.
Fax: (06) 357 3256.
December 3
SOIL IN THE CITY,
CONFERENCE ON URBAN SOIL
SCIENCE.
University of Sydney, Sydney.
Fax: (045) 78 2528.
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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.
February 21-24
TEMPERATE RICE ACHIEVEMENTS AND
POTENTIAL
Yanco, NSW.
Warwick Qampett, NSW
Agriculture, Fax (069) 62 5398.
March 7-11
3RD INTERNATIONAL PLANT
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