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AUSTRALIAN IRRIGATION: BALANCING RIGHTS AND
RESPONSIBILITIES, PRODUCTION AND CONSERVATION
by Wayne S Meyer, Inaugural Lecture by the Foundation
Professor of Irrigation, Charles Sturt University
Australian irrigation is caught in
the dilemma of responding to the
necessity to produce, but in so
doing it is demonstrably exploiting
the land, soil and water resource
base. This dilemma is the essence
of ecological balance. To deny that
irrigation has had, and continues
to have a considerable impact on
our water and soil resources is
counter-productive. The industry
must set gradually improving
performance standards; it must
measure and monitor its current
performance and it must foster a
learning culture which embraces
research and knowledge transfer
as the foundation of its continued
development.
This lecture is about balance. I
am not talking about a precise
balance as in a set of scales, but
rather a system which has large
capacitance, large inertia and a
resilience, some may say a
resistance to change. We must do
this in the knowledge, though, that
pushed too far, irreversible change
can occur, and that balance can no
longer be restored.
Of the 14.6 cubic kilometres of
water currently used within
Australia for rural, urban and
industrial uses, 10.2 cubic
kilometres is used in irrigation.

By state, New South Wales is the
largest user of water, followed by
Victoria, Queensland and South
Australia. In New South Wales,
water is used predominantly on
pasture and in crops, such as rice

and cotton. In Victoria, irrigation
water use is dominated by that
associated
with
pastures,
particularly dairying; and in
Queensland there is a large
proportion which is used on crops,
sugar cane
and v a r i o u s
horticultural crops with very little
used on pasture areas.
The value of irrigated production
shows that the combined
horticultural industry of trees,
vines and vegetables has high
productivity, while oilseeds, cotton
and sugar are major contributors to
total irrigated production. The
industry is believed to have a
cumulative value of about $4.6
billion and with the value adding
component of about of $3-5 for
every dollar generated at the farm
gate, it is no doubt a very
significant part of the rural
economy. We therefore have an
industry which is using 70 per cent
or more of Australia's commanded
water resources.
It is a very
significant producer of primary
products (about a quarter of total
rural production in Australia) and
it has a very significant role in our
export income and therefore
contributes substantially to the
standard of living within Australia.
Enjoying the Successes

What successes do we see within
the current industry that show us
the way forward?
In South
Australia, we are seeing major
shifts
in irrigation
system
refurbishment. This has resulted in
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very real gains of productivity in
terms of dollars produced per
megalitre of water in the intensive
horticultural areas along parts of
the Murray River. In Victoria, we
have seen the embracing in the
Sunraysia of a community concept
of becoming the major wine
producer
and horticultural
producing region within Australia.
We have successes in the
production of high quality table
grapes being exported to the
Middle East and successes in the
adoption of much better soil
management and water management techniques on intensive
horticulture of cherries and
tomatoes which are equal to
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anywhere in the world.
In southern New South Wales,
we have seen the persistent
improvement in rice yields per
hectare and we have seen the
gradual evolving of specialist value
adding food production of which
there are some outstanding
examples within the local region.
In northern New South Wales, the
cotton industry has embraced a
strong integrated agriculture
system and has become a major
producer for the export trade. In
Queensland, the irrigated sugar
industry continues to grow along
with an increasing number of
specialist irrigated horticultural
commodities from the coastal
tropic and sub-tropical areas.
We are seeing shifts in the
control of water distribution
systems. There is the vigorous and
unassailable shift of governments
moving out of the regional water
distribution role and vesting this
management to the direct users of
irrigation systems.
State
governments see themselves as
providers of bulk water and
providing the regulatory
framework for irrigation
management boards within which
to work. This is already well
advanced in Victoria with the
dismantling of the Rural Water
Corporation as of the middle of
this year. There is the very recent
passage of the Irrigation
Corporations 1994 Bill through the
New South Wales Government.
Similar changes are imminent in
both the Queensland and South
Australian water agency scene.
These shifts are coupled with the
strong community movement
which has increasingly embraced
the concept of catchment
management, catchment care and
land care.
This stems from
growing environmental awareness
and the recognition that we are not
islands operating independently,
but rather actions of an individual
or community in one place can
have an influence on others within

the catchment and downstream.
Recognising the Problems
What evidence is there that the
current system of irrigation in
Australia is out of balance?
There are those that would argue
(for example, Bruce Davidson) that
most, if not all, irrigation is not
economically viable. While this
may be correct on pure economic
grounds, the fact is that irrigation
continues to be seen throughout
the world as a preferred investment
by governments to ensure a
continuity of food supply.
However, we should be acutely
aware that the older irrigation
systems, particularly in south
eastern Australia, have not been
structured to generate sufficient
income to maintain their
distribution infrastructure.
With
the current push for full cost
recovery and user-pays, the
economic return from many
irrigation areas are out of balance
with their need to generate capital
to maintain and enhance their
systems. To fully address this
dilemma will require not only a
substantial improvement in
productivity (dollars produced per
megalitre) but very likely capital
injections and taxation incentives.
There is clear evidence, that with
water we are out of balance in the
gross hydrology of irrigation areas,
particularly in south eastern
Australia. Groundwater pressure
levels are increasing throughout
the southern Murray Basin.
Clearly, the amount of water being
added is in excess of that needed
to satisfy crop demand, and to
obtain adequate leaching of salts
through the soil profile.
The
consequence of this is the
predisposition of very large tracts
of land to waterlogging and
increasing salinisation.
All irrigation areas in southern
Australia are presently out of
balance with respect to salt. It is
an inevitable consequence of
irrigation in an arid or semi-arid
environment, that salt will
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accumulate. To remain productive,
we must maintain adequate water
and salt balances within the
rootzone of crops. Salt must be
managed; it cannot be ignored.
Within each irrigation area there
will be an area which must be set
aside for salt storage. We can buy
time, by greatly improving our
irrigation systems and efficiency,
but the prognosis based on our
best knowledge and currently
available energy sources, would
indicate that most irrigation areas
have a finite life. An educated
guess, is 150 to 200 years, based
on world experience in climates
and hydrogeological circumstances
similar to ours. We currently do
not have adequate water control
and drainage management set in
place to maintain the salt balance
of irrigation areas.
Extraction of water from rivers
for irrigation has dramatically
changed the nature of those rivers
and the attendant riverine
vegetation and wetlands. We have
seen evidence in recent times of
rivers, such as the Darling and
lower Murray, under stress as
indicated by the presence of
extremely large and persistent algal
blooms. We have seen the decline
in riverine vegetation. In addition
to extracting large quantities of
water from rivers, there is also
considerable irrigation effluent
being returned to rivers and
wetlands which has a detrimental
consequence on the quality of the
waters. Irrigators, by far the main
water users, will be under
continued pressure to reduce this
demand for water, and to reduce
the amount of drainage effluent
generated.
Setting Performance Guidelines
If we accept these overriding
generalisations then we need to set
some specific goals. That is, the
industry needs to take on a set of
performance guidelines which
would contain most of the
following:
• Delivery system losses (excl-

uding evaporation loss) from
diversion to farm gate should not
exceed 10% of the water volume
diverted.
• Deliveries of water to particular
crops should not exceed 110% of
the net evaporative demand of
that crop.
• All irrigation induced drainage
should preferably be managed
and contained on farm, or if not,
the total cost of conveyance,
treatment and storage should be
paid by the drainage producer.
• Water tables, if less than 5 dS/m
should be kept below 1 metre
and if greater than 5 dS/m below
2 metres from the ground
surface.
• Soil salinity levels in the
rootzone should not be allowed
to exceed 4 dS/m for agronomic
crops or 2 dS/m for horticultural
crops.
• Levels of chemical contaminants
in soils should not exceed human
health tolerance levels.
• Sacrificial areas and salt storage
areas should not occupy more
than 15% of the irrigated areas
that they service.
• Salt discharges to river systems
should not exceed
agreed
catchment community standards.
• Chemical and nutrient loads in
drainage to surface waters and
groundwaters must be kept
within those set by regulatory
agencies such as being developed
by the EPA.
The Need to Measure and
Monitor
Also consistent with the concepts
of quality management is the need
to measure and monitor the system
that we are trying to improve.
Prices Dictum states that there
should be
• no measurement
without
recording,
• no recording without analysis,
and
• no analysis without action.
To continue trying to manage
irrigation areas in the absence of
measurements of transactions of

water, salt, nutrients, contaminants
and yields is to condemn irrigation
areas to maintaining the status quo
and a gradual decline in their life
expectancy.
Without monitoring
and measuring it is akin to trying
to manage and fine-tune a bank
balance while knowing only the
gross balance in the absence of
knowing anything of
the
transactions.
Adopting a Learning Culture
For the irrigation industry to
project itself forward, it must adopt
a learning culture through
encouraging research, teaching and
facilitating knowledge transfer. In
essence, it must take on the
responsibility that we all have to
educate not only the current
generation, but to build for the
continued learning and teaching of
future
generations.
It is
unfortunately true that the general
education standards of Australian
farmers are very poor. This is not
to diminish the value of their
experience, but rather to emphasise
the consequence of reduced ability
to adapt to change and to have the
skills to seek and acquire new
information. We are all caught in
the information explosion, which
has seen the generation of
information far beyond our
capabilities to be able to
comprehend it all. To cope, we
need better skills at finding and
distilling that which is of value.
These skills need to be learned.
Yet the irony is that our education
system is almost exactly the same
in structure as it has been for the
last 50 years. Its content may
have changed substantially, but its
structure has not. We have failed
so far, to fully grasp the need to
manage within the information
explosion. It is an axiom, that
knowledge is not inherited and
given our limited capabilities of
absorbing information, then we
must get much, much smarter
about how we transfer our
understanding, both amongst the
current generation, and to future
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generations.
I believe we need to think more
creatively about the way in which
we distil and package information
and transfer knowledge to a wide
range of people. This must also
include better ways of including
experience which people have
acquired while managing their
farming and irrigation systems.
The
challenge
and
the
responsibility of the Australian
irrigation industry is to embrace
the concept of education and
knowledge
transfer
as the
foundation for its continued
development. The kinds of people
that the industry needs, are those
who have been taught to think, and
those that have a "healthy
scepticism" and are therefore
prepared to question in an effort to
understand more fully. There is no
place for regurgitators of
information, for people who act as
sponges, who when pressed, exude
only that information which they
have managed to soak up without
any real integration and distilling
of its importance. We must avoid
the development of people who
take the text book approach. That
is, we need people who are open
minded and susceptible to new
ideas. These are the people that I
hope we can produce from this
University.
To provide balance though, there
is a need to guard that the
assurance associated with a "little"
knowledge does not become
arrogance to the extent of dictating
what is good for everyone around.
Rather we need to encourage
people to interact and to ask the
question: What do you think your
problems are and how can I help?
A Role for Charles Sturt
University (CSU)
There seem to me to be two
areas where CSU has a tremendous
opportunity to differentiate itself as
a quality education provider and
research initiator. The first is in
irrigation science and the second in
teaching facilitators for the Land

Care and Catchment Management research.
I will illustrate this
a "successful recipe") which now
movement.
pressure with three examples:
seems to pervade the thinking of
With respect to the Land Care • There is currently a persistent cry
many egocentric funding bodies.
and Catchment
Management
about the need to avoid waste • The pressure to produce more for
movements, CSU has tremendous
less is being strongly felt in all
through duplication in research
advantages in terms of its location
activities including research.
effort.
Is this really wasted
and expertise. A primary focus for
However, we must be careful to
effort or is it vital for learning,
Catchment Care programs has been
given that knowledge is not avoid the tendency, to become so
the Murray-Darling Basin. CSU
busy that we use our busyness as
inherited and that there will
sits squarely in the Basin, it has
an excuse not to stop, to look
always be a need to learn and to
been involved in its agricultural
and to learn so that we may
re-learn. Duplication should not
development and it has the be used as an excuse for laziness,
become more efficient in what
expertise to be involved in the
we do.
for not finding out what already
socio-economic development of
exists, but rather it must be used
If we put ourselves in
Catchment Communities.
as a reinforcing and experience perspective, we are very small
mechanism so that we learn and specks in space and time. We are
For irrigation, my aim is to help
understand more rapidly.
develop students to be thinkers, to
small aberrations compared to the
have a healthy scepticism and be • There is also a strong tendency consistent forces of time and the
acute listeners. I believe we need
for
t h e i n s i s t e n c e of elements. We must recognise that
to encourage our students to act as
standardisation in research areas we have a responsibility to look
integrators and distillers of
now. We must refute and reject after the resources that we use, to
information. They in turn must
the assembly line approach.
teach and to transfer knowledge
become active in the knowledge
This is not the way to encourage and understanding from one
transfer process.
I would like
healthy scepticism, to encourage generation to another.
This
them to be interactive with the
difference
and encourage responsibility can only come by
research process, to use it to
questioning which is the very lifting our eyes from the
advantage and to become
essence of creativity.
In this immediate and looking to the
advocates for it. They will need to
regard we must consistently point longer term, by being confident
become aware of the pressures
out
t h e t e n d e n c y f o r that we are here to stay, and that
which are being exerted on
standardisation (the application of we want something good for future
generations.
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ESTABLISHMENT OF A FIXED ADDRESS AND OFFICE
One of the consequences of the
Society
developing an
Accreditation system for soil
scientists is that we will need a
fixed contact point for a roving
Federal Council. This led us to
consider the extension of the role
of a Central Office to include the
management of the membership
lists and issue of notices for
subscriptions etc.
These issues
have become more important in
the current climate
where
executives in the Branches and
Federal Council are having more
pressure being applied
from
employers.
A central office would:

• reduce the time commitment by
executive members.
• provide members with a fixed
address for contact with the
Society.
• assist with management of the
membership database.
• provide a billing service to
ensure regular accounts are
issued and funds transferred
through the Society.
To this end Federal Council
undertook an investigation of the
cost of contracting out many of the
routine tasks.
A report was
presented to the Council meeting
on 24 June 1994. As a result the
following motion was passed:
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"That the Branches be invited to
confirm their support in principle
for the centralisation of the
Federal Council Office:
• under the conditions supplied
by the secretary including a fee
increase of up to $10.00, and
• confirm their support for
necessary constitution changes
which will be required to
establish the office."
The responsibilities of a Central
Office would be:
1. Establish a database for the
membership of ASSSI from a
database file provided which is
compatible with DBase III.
2. Update membership lists from

3.

4.

5.

6.

minutes of Federal Council
meetings.
Undertake
an
annual
subscription mailing
for
Federal Branch, Journal and
International
Society
subscriptions.
This mailing
will take place on 31 August
or as otherwise mutually
agreed.
Undertake one subscription
reminder mailing on 30
November or as otherwise
mutually agreed.
Establish access to the
Society's accounts to facilitate
banking.
Bank and receipt, where
appropriate, subscriptions to
the Society's accounts within 5
working days of receipt.

7. Distribute at 3 monthly
intervals, on 1 October, 1
January, 1 April and 1 June,
branch subscription lists to
Branch Treasurers and Federal
subscription
lists to the
Treasurer of Council.
8. Have financial transactions
carried out by the Secretariat
audited by a mutually
acceptable independent auditor.
9. Pay from
the
Society's
accounts AJSR subscriptions
on 14 December and 31
March.
10. Pay from
the Society's
accounts International Society
of Soil Science subscription
on 31 March.
11. Print address labels in
postcode order four times a

year and send them to the
Editor of Soil News with
membership lists in postcode
order.
12. Act as a central office for
receipt of Federal Council
correspondence and forward
correspondence,
where
appropriate, to the Honorary
Secretary to Council.
13. Answer all telephone queries
relating to the Society and
subscriptions.
14. Respond to written queries
relating to subscriptions.
There will be a need to change
the constitution as the current
management protocols
are
prescribed.
Scott Black

HIGHLIGHTS FROM THE TEMPERATE RICE CONFERENCE
by Liz Humphreys, CSIRO Division of Water Resources, Griffith
International interest in the
Australian rice industry was at an
all time high in February this year,
with the hosting of the conference
"Temperate Rice - achievements
and potential" at Leeton, NSW.
This was the first time there has
ever been an international
conference focussing on rice
growing in a temperate climate.
Over 50 delegates from North and
South America, Europe and Asia
attended, together with about 100
Australians. The major themes
were crop protection and herbicide
resistance, N nutrition, crop
physiology,
breeding
and
biotechnology, grain quality and
sustainability.
Only 2 of the 35 overseas papers
focussed on sustainability issues,
compared with 8 of the 45
Australian papers. Any attempts to
explain this difference would be
uninformed speculation, so I won't.
Two threats to sustainability
were discussed - high watertables
and pesticide impacts.
PESTICIDE IMPACTS
Downstream
Research by Kath Bowmer's

team at CSIRO suggests that
undesirable concentrations of
pesticides
(e.g.
molinate,
chlorpyrifos) are occurring in rice
drainage water. The CSIRO
research suggests that the retention
of floodwater for 7 days after
application of pesticides, as
proposed, is insufficient to protect
water quality if this is the only
strategy adopted.
Steve Scardaci told us that
Califomian rice growers have been
facing restrictions on the release of
drainage water for some 10 years.
In 1992, the holding times for
most pesticides were increased to
28 days. While these holding times
have helped reduce pesticide
discharges, they have reduced
grower irrigation
management
flexibility.
Within rice fields
The sleeping pesticide question
addressed at the conference was
"What do we know of the effects
of pesticides on microorganisms
and other (non-target) organisms in
rice fields?". The short answer is
"not enough" according to Pierre
Roger, invited speaker and French
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international expert on the ecology
of rice fields.
It was concluded that it would be
unwise to under or overestimate
the significance of pesticide
impacts on microorganisms and
non-target invertebrates in rice
fields. Underestimation could cause
avoidable ecological damage.
Overestimation could restrict the
judicious use of pesticides. Current
knowledge of the impacts of
pesticides in temperate rice fields
is very fragmentary and further
investigations are needed.
HIGH WATERTABLES
Monitoring by the Department of
Water Resources shows that high
watertables (less than 2 m below
the soil surface) already exist in
most of the MIA (90%), much of
the CIA (67%), and in significant
areas in the Murray Valley. Soil
salinity is increasing both in
severity, and in the area of land
affected. If current practices do not
change, Ary van der Lely predicts
that 11-12% of the MIA and CIA
and 8% of the Berriquin Irrigation
District will be seriously salinised
within 30 years, while another 10-

15% will have salinity levels
sufficient to reduce the yield of
many irrigated crops.
The fundamental message is that
sustainability will only be
possible if irrigation farms are
managed to achieve zero net
recharge. Prathapar, of CSIRO,
is the champion of this message.
Zero net recharge is absolutely
critical for farms in shallow
watertable areas. For those
fortunate to farm in areas where
the watertable is still relatively
deep, zero net recharge will save
them from ever having to face the
dreaded cancer of salinity.
POLICIES FOR RESTRICTING
RECHARGE FROM RICE
Rice paddock water use. If
records of rice water use indicate
that the paddock is using more
than 16 ML/ha, approval for rice
growing may be withdrawn.
Wayne Meyer of
CSIRO
demonstrated that a fixed target of
16 ML/ha is inadequate, and that
the target should be adjusted
according to seasonal conditions.
In an average season, the irrigation
requirement
for
rice
(evapotranspiration minus rainfall)
is 10.5 ML/ha, but over the past
32 years the irrigation requirement
has varied from 7 ML/ha
(1992/93) to 14 ML/ha (1990/91).
Currently, rice areas are
calculated from
measurements
taken from aerial photographs.
This method is expensive and time
consuming. Henry Barrs (CSIRO)
is developing a much cheaper and
faster method for monitoring rice
areas using satellite images taken
after
mid-February,
and a
geographic information system.
This system is able to distinguish
rice paddocks from other crops,
and calculates the area of rice in
each paddock, with an error of 0.51 ha.
Hydraulic loading. Modelling
studies presented by Prathapar
showed that the area affected by

very high watertables (<1 m)
increases in proportion to the area
of rice. In the Camarooka area
near Griffith,
recharge and
discharge could be balanced in a
dry year with rice on 23% of the
area.
CULTURAL
PRACTICES
INFLUENCING RICE WATER
USE AND RECHARGE
Saturated soil culture. In
Queensland, Andrew Borrell
reduced rice water use by growing
rice on beds with a permanent
watertable 10 cm below the surface
of the beds. The lower water use
appeared to be due to reduced
evaporation. Yields were similar
for rice grown in saturated soil
culture as for rice flooded from
sowing. This novel technique for
rice growing was inspired by the
success of saturated soil culture for
soybeans growing on beds.
Puddling. Liz
Humphreys
(CSIRO) reported that in the past
two seasons about 12 growers have
evaluated puddling in one or more
bays, up to whole paddocks. In
many (but not all) high water use
paddocks, puddling
has
dramatically reduced water use.
Rice establishment, growth and
yield can be equally good with
puddling as with conventional
cultivation - provided a couple of
well-defined traps are avoided. In
one paddock, movement of
nitrogen appears to have been a
problem. There is no evidence to
date that the growth and yield of
crops (wheat, canola) sown after
rice are impaired by puddling prior
to rice.
Low salinity irrigation water
What would happen to the soil if
low salinity drainage water were
used to grow rice? Cai Lin Gen
(visiting scientist at CSIRO)
sought answers to this question
with a modelling study, for a
transitional red-brown earth soil
(Mundiwa clay loam). The model
predicted that if the soil is initially
dry and is of low permeability,
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infiltrating water from the first
ponded rice crop will be stored
within the soil profile, and
recharge to the watertable will be
low. However, once the profile is
full, recharge commences. Under
these circumstances, recharge
under winter fallow will be greater
than from rice.
CONCLUSIONS
There are real threats to the
sustainability
of
irrigated
agriculture in New South Wales.
However, we have enough
knowledge now to make
considerable progress towards
developing sustainable rice farming
systems. The real issue is whether
we have the
sociopolitical
willpower and economic capability
of carrying out the necessary
measures.
A Special Issue of selected papers is
being published by the Australian
Journal of Experimental Agriculture
(see advertisement).

REPORT ON WORKSHOP ON SEALING, CRUSTING AND
HARDSETTING SOILS
The workshop commenced
immediately after the official
closing of the Symposium by the
Chairman (A/Prof Bing So) who
introduced Dr Malcolm Hunter,
Principal Agronomist with the
Queensland Department of Primary
Industries, as an impartial and
experienced facilitator for the
workshop. Dr Hunter then took
over as Chairman of the
proceedings assisted by members
of the organising committee.
The workshop proceeded through
three phases of (1) Issue
identification, (2) Issue
prioritisation and (3) Group
discussions. The workshop was
initially attended by approximately
80 participants, but many had to
leave early to catch the plane home
and about half were still in
attendance at the end.
(1) Issue Identification:
Because time available for the
workshop was limited, this part of
the workshop was conducted
throughout the symposium.
Participants were encouraged to
identify major issues of concern
arising out of the keynote or
presented papers as well as poster
papers, and to submit on paper
(boxes were provided at the
registration desk) or on butchers
paper provided and displayed in
the registration hall.
Prior to
lunch, the typed up lists were
shown and participants asked if
there were additional items. A
total of 36 issues were listed over
the four and a half days of
discussions. Participants were then
asked to peruse the lists and
consider each issue over the
lunchbreak.
In the plenary session after
lunch, the 36 issues on the list
were amalgamated into 15 items
through a process of suggestions
and negotiation.
Similarity or
close relationship between issues

was the basis and amalgamation
taxonomic units.
Is the
resulted in broader issues.
hardsetting concept applicable to
However, amalgamation only
Vertisols?
Is hardsetting a
occurred in the absence of
profile or horizon phenomena?
dissenters to the amalgamation to
Quantitative and qualitative
ensure that every issue considered
limits or classes to hardsetting
relevant by at least one person was
are needed for pedological
listed. No one was allowed to
descriptions. A library of good
censure or veto an issue.
seal/crust/hardset soil photos
will be very useful.
(2) Prioritisation Process:
When everyone was satisfied 2. (57 votes) Standardisation of
measurements for aggregate
with the amalgamation, the plenary
stability and degradation of soil
session was asked to assign
tilth is needed. There is also a
priorities to the 15 listed items. In
need for field methods for
this process, each person was
diagnosis and rating of soil
asked to list what he/she thought
structural
conditions,
were the six most important issues.
workability, etc. as well as
Each person was further asked to
standard methods for measuring
select the three of top importance,
hardsetting
for land use
to which he/she was allowed to
evaluation.
The
latter will have
assign two votes to each. The
to
be
useful
for
degraded as
other three items were given a
well as virgin soils.
single vote each. The assessment
of priority was based on three 3. (50 votes) A clarification is
questions:
needed on the role of matrix
packing in sealing, crusting and
1. Will a resolution of the issue fill
hardsetting; are three particle
a knowledge gap?
size classes for texture
2. Will a resolution of the issue
description
adequate? What is
solve problems of value to the
the
significance
of aggregate
community?
sizes
<
or
>
0.125
mm? What
3. Will a resolution of the issue
is the significance of the
inform and raise awareness of
type/amount clay and microthe problem of sealing, crusting
aggregates in these phenomena?
and hardsetting?
A clarification is needed on the
As the facilitator went through
chemical effects (e.g. EC, SAR,
each item, votes (number of hands)
OM, soil conditioners,
were counted and allocated to that
cementing agents) on these
item. The outcome in terms of
phenomena?
identified priority list, was then
discussed to ensure acceptance by 4. (42 votes) A clarification is
the group.
needed on the relationship
between the hydraulic properties
The following is the list of
of the soil and (a) crust/seal
priorities from the workshop:
development, (b) sorptivity and
1. (73 votes)
The need for
hydraulic
conductivity of single
consensus on terminology and
aggregates?
When does an
definitions in relation to sealing,
inherently slow rate of wetting
crusting and hardsetting terms;
become water repellency?
e.g. sealing, skins, crusting,
hardsetting, washed-in and 5. (42 votes)
Classification of
washed-out layers indurated,
biotic factors and soil biota for
lensing, etc. The relationship
grazed non-cultivated soils and
between these terms and
their roles for ameliorating the
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effects of crusting: (a) how do
biota ameliorate soils?, (b) what
is the role of plant roots in the
management of hardsetting
soils?
Is there a role for
matching plant species/cultivar
to soil types/conditions? The
importance of linking soil
biological and physical
measurements to explain the
interaction and effects of
management practices.
6. (34 votes) Clarification of the
role of slaking and dispersion in
sealing, crusting and hardsetting
phenomena.
The effect of
degree of hydration on
dispersion and plastic
deformation of the soil.
7. (32 votes) How do we account
for soil variability in predictive
relationships on a range of
scales, such as a watershed?
8. (22 votes) How can we form
stable aggregates? How can we
farm stable aggregates?
9. (20 votes) The effect of pretreatments, rate of wetting,
kinetic energy and wetting and
drying cycles on properties of
seals, crust or hardset surfaces.
10. (15 votes) The relationship
between the surface dynamics
(roughness, seals, protective
water layer, erosion, run-on
water etc), rainfall dynamics
and soil hydraulic properties.
11. (14 votes) The energy input
versus output dilemma: does
cover repay its cost in fodder
or tillage energy?
12. (12 votes) Modelling: should
all measurements contribute to
models? How do we look at
long term implications? Are
too many of our measurements
dead ends?
13. (10 votes) Are we the farmers
friend?
14. (10 votes) Can we maximise
soil resistance to erosion by
increasing sealing, crusting or
hardsetting? Can we maximise
sealing for water harvesting
and pond sealing?
15. (0 votes) Are we scientists

objective?
(3) Discussion - action plan:
Interested participants were asked
to select one of the top six items
and form a discussion group to
discuss if any action need to be
taken in the area of their interest,
e.g. forming a working group,
forming a network, etc.
Discussions occurred over a cup of
tea/coffee and groups were then
asked to report to the plenary
sessions.
By this time many
participants left for the airport to
return home, however, groups
made brief reports. Groups are
numbered according to the list of
priority. Reports from the first 5
groups are as follows:
Group 1 was lead by Dr Chris
Mullins and were pre-occupied
with the definitions of hardsetting
soils. A definition was proposed
by Chris as "A hardsetting soil is
structurally unstable and, if
cultivated, the clods/fragments will
partially or totally disintegrate
upon wetting. On drying, the soil
sets to an almost homogenous
mass that may have occasional
cracks at a spacing of > 0.1 m.
Soils that crust are not necessarily
hardsetting. Air-dry hardset soil is
hard and brittle, and it is not
possible to push a forefinger into
the profile face. It has a tensile
strength of typically > 90 kNm"2."
Anyone with comments should
write to Chris to collate, who will
send it to Colin Chartres to present
at the next ISSS board meeting.
For a definition on crusting,
Christiaan Valentin was appointed
as co-ordinator.
Group 2 was chaired by Dr Cliff
Hignett and concluded that:
(1) Work is needed for the
standardisation
of
measurements of soil structure
at two levels:
(a) Farmers level
(b) At a more rigorous level in
4 categories:
- aggregate
- crusting potential
- field rainfall test
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- hardsetting test
(2) Cliff Hignett to act as contact
person on this matter and
expect to put out a newsletter
after approximately 6 months.
Group 3 was lead by Dr Richard
Greene and decided to put the
following position statement on
why they felt it was important to
understand the role of matrix
packing, clay type (and amount)
and chemical effects on the
developments of sealing, crusting
and hardsetting soils:
"The management of sealing,
crusting and hardsetting soils for
productivity and conservation is
currently severely limited by our
lack of understanding of the
nature and role of various critical
soil constituents."
The lack of understanding was
due to:
(1) Most scientific papers have
insufficient details on the
nature of soil constituents and
their particle size, making it
difficult to make comparisons,
(2) Lack of universal system of
reporting particle size classes
and suggest that in future the
ISSS system of using 5
particle size classes should be
used, and
(3) More research is needed
specifically on the role of clay.
The group exchange E-mail
numbers and agreed to keep in
contact with Richard as contact
person.
This group is very active after the
symposium and efforts to raise
funding for joint research seems to
be underway.
Group Members: C Valentin, H
Gill, G Kirchhof, H Daniel, M
Stenberg, R Gilkes, J Churchman
and P Rengasamy.
Group 4, chaired by Dr Christian
Roth issued a statement "The
hydraulic properties of the soil
surface play a crucial role in
partitioning rainfall into run-off
and infiltration, and subsequent
evaporation.
These hydraulic
properties are often controlled and

modified by interactions between
rainfall, surface flow and soil
characteristics. The quantification
of these interactions and the spatial
and temporal variability are of
fundamental
importance
for
sustainable
landuse
and
environmental protection."
Group Members: M Romkens, P
Kinnell, P Hairsine, B Bridge, H
Creswell, T Nishimura.
Group 5 with Ian Packer as
chairman and contact person and
named themselves "The Tree
Huggers Group". This group felt
that a network of interested people

from around Australia and overseas
is needed that can interact and
cover a wide area of soils and
biology.
They identified three
areas of major interest:
(1) Biological Crust Research in
semi-arid rangelands and no
till/direct drill situations,
(2) Role of Plants, both roots and
above ground parts on soil
structure, and
(3) Soil Microbiological Measurements.
The group felt that there is a need
to develop standard laboratory tests
to study the effect of roots on

aggregate formation. In addition
standard field tests are needed to
assess soil biomass activity, as
well as standard lab test for the
classification of soil fauna and
their effects on soil physical and
chemical properties.
Group Members: K Louw, M
Mortlock, D Eldridge, I Daniels, P
Hulme, B Murphy, M. Bryannah,
H Cochrane, L Cogle, J Wilson.
Group 6 with Gary Ham and
Steven Raine suggested that
slaking and dispersion are already
covered by the Sodic Soil Coordinator and should be combined.

FEDERAL COUNCIL - 170th Meeting
Summary of Federal Council Meeting 170
Present: Scott Black (Pres), Bob
White (V.P), Myo Win (Treas),
Mark Conyers (Sec), Janet Wild
(ACT), Geoff Beecher (QLD),
John Thompson (SA), Phil
Eberbach (VIC), Wayne Meyer
(RIV), Warren Muirhead (Ed).
Apologies: Barker (NSW), Dyson
(WA).
AWARDS: Life Membership has
been awarded to Stan Waring,
formerly of Queensland University.
The 1994 Prescott Medal has
been awarded to Reg French,
formerly of SA Dept. Agriculture.
BY-LAWS:
The Taylor Medal
now has a closing date for
nominations of 28 February.
ACCREDITATION: Scott Black
is continuing negotiations with
Simon Field and AIAS. We may
also "go it alone". Scott has also
modified
the
accreditation
document in accord
with
comments from branches and the
Biennial General
Meeting.
CENTRAL OFFICE:
When
Branches provide Federal Council
with a cheque and no list of who
paid for what, records get messy.
We need a centralized office. A
tender document was circulated

and one tender has been received
so far.
Unfortunately
our
Constitution needs to be modified
to allow the use of a central office.
We need branch support for this or
our volunteers and membership
will continue to decline.
Mark Conyers
Hon. Federal Secretary

REPORT ON VICEPRESIDENT ELECTION
A total of 60 financial members
of the Society registered formal
votes. Four members could not be
identified as they had not written
their names on the outer envelope.
For the record, 2 informal votes
were intended for each candidate.
Hazelton, P.
42
McBratney, A. 18
Informal
_4
64
Dr Pam Hazelton is declared
Vice-President of the ASSSI and
will become the Society's first
female President in 1996.
Mark Conyers
Honorary Federal Secretary
ASSSI
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New

MEMBERSHIP REPORT

Resignations:

Members:

Dr E. Greacen
Dr A. Graley
Mr P. King
Mr B. Nietschke
Mr R.W. Jessup

Ms T.A. Donohue
Mr B. George
Mr D.M. Wheatley
Mr J. Friend
Mr A. Mitchell
Mr J.H.A. Hagedoorn
Mr G.A. Thomas
Mr S. Pointon
Dr D. Bakker
Dr D.R. Mulligan
Mr E. Soto
Dr B. Kirsch
Mr P.D. Beavers
Ms K.J. Hailes
Mr R. Hill
Dr A. Cass
Mr D. Chen
Dr L.K. Heng

NSW
NSW
NSW
NSW
NSW
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
QLD
SA
SA
SA
SA

Termination

of

SA
SA
SA
SA
SA

Sharma
Weerasuriya
Shearer
Greirson
Singh
Kookana

Membership:

O'Meara
Pascall
Smiles
Tan
Florence
Field
Porada
Bonell
Effendi
Johnson
Slessar
Pal
Benbi

OS
OS
SA
VIC
WA
WA

F I N A N C I A L MEMBERS

ACT
ACT
ACT
ACT
ACT
ACT
NSW
QLD
QLD
RIV
RIV
OS
OS

Branch

1991/2

1992/3

1993/4

ACT
NSW
QLD
RIV
SA
VIC
WA
0/S

89
117
180
44
139
141
144
11

55
50
132
30
137
112
75
3

57
78
121
32
84
80
68
3

TOTAL

865

594

523

LETTERS TO THE EDITOR
WATER REPELLENCE OF
SANDS AND FUNGAL
HYPHAE
Bond (1964) found that water
repellence of sands in S.E.
S.Australia was associated with the
presence of basidiomycetes.
Wilkinson and Miller (1978)
showed that sand particles under
dry spots in sand golf greens were
covered with a web of hyphae.
Emerson (1993) suggested that
such a web could have an
advancing contact angle of over 90
degrees, even though individual
hyphae may have contact angles
of only 60 degrees. The web then
acts like an umbrella.
Instead of considering only a
single sand particle, linkage of the
hyphae to their C source and to
other particles should also have
been taken into account.
The
source will be organic debris such
as faecal pellets lodged in the
pores between the particles (Lee
and Foster, 1991, Fig.l). So if
hyphae are broken by agitating the
sand, areas of sand particles with

zero contact angle could be
uncovered and so water repellence
reduced (Ma'shum and Farmer,
1985).
It is unlikely that hyphae are ever
the sole factor in increasing the
contact angle of sands. The water
repellent sand tested by Ma'shum
and Farmer (1985) was taken from
the same area as the sand used by
Emerson and Bond (1963). The
capillary rise of both samples after
ignition was about 0.36 m. The
first authors extracted their sample
with organic solvents, using a
Soxhlet apparatus and then, acid
and alkali. This eliminated the
severe water repellence, the water
drop penetration time being
reduced to < Is. However, from
the capillary rise measured, the
average
contact angle of the
extracted sand
was still
71
degrees. It is deduced that some
of the organic debris left, which is
lodged between the sand particles,
becomes hydrophobic after drying.
References

Bond, R.D. (1964). Aust. J. Soil
Res. 2, 123-31.
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ASSSI IN NORTH
QUEENSLAND
Since moving to Townsville 20
months ago, I have been very
frustrated at the activity (or lack of
it) of the Queensland Branch of
ASSSI. In fact, it would be more
accurate to describe
the
Queensland Branch as the Brisbane
Branch, since it appears that very
little ASSSI business is conducted
away from Carmody Road. Indeed
the only statewide activity that the
Queensland Branch of ASSSI

undertakes, as far as I am aware, is
the collection of
member
subscriptions. However, a large
number of ASSSI members - either
present or potential - live within
about two hours drive of
Townsville. The CSIRO Division
of Soils and Tropical Crops and
Pastures have a laboratory in
Townsville, the QDPI has offices
(and Soil Scientists) in Townsville,
Innisfail, Ayr and Mareeba, the
BSES has offices in most N.
Queensland centres, and CSR Ltd
and James Cook University are
also engaged in soils-based
activities.
No doubt there are
other scientists living in N.
Queensland with an interest in soil.
I would therefore like to suggest
that the soil scientists of N.
Queensland join together to form
their own branch of ASSSI. I can
see four main benefits in doing
this. First, Soil Scientists in N.
Queensland will derive some
tangible benefit from
their
membership of ASSSI through
their participation in talks,
seminars and other activities which
will generate interaction with
colleagues. Second, Soil Scientists
in N. Queensland will gain the
opportunity to have an input into
the
debate
surrounding
accreditation of Soil Scientists.
Third, the overall
ASSSI
membership will increase - there is
no doubt in my mind that many
potential members in N.
Queensland have not joined the
society due to its inactivity in the

region (and why should they given
the current state of affairs?)
Finally, ASSSI would benefit from
the input of Soil Scientists from
tropical Australia - a part of the
country of major agricultural,
industrial and environmental
significance.
I would be grateful if anyone
interested in forming a N.
Queensland Branch of ASSSI
would discuss this issue with
colleagues and call me cither by
phone on (077) 719 591, by fax on
(077) 253 099, or by email on
rob@tvlvax.tvl.soils.csiro.au.
Alternatively, they can register
their support with existing officers
of ASSSI.
Rob Brantley

SUCCESSFUL
OPERATION OF A
SMALL BRANCH
The Riverina Branch
is
numerically the smallest of all the
Branches of the Society. In fact to
hold Federal Council for the last
two years and to operate a Branch
executive has required participation
of 50% of our financial members.
I am aware that a group in north
Queensland is interested in
forming a Branch and as such it is
worth reflecting on how we
operate as a small Branch scattered
over a wide area.
The Branch holds four meetings a
year.
The location of each
meeting rotates around the four
major centres of the Riverina
namely, Wagga Wagga, Yanco,

Griffith and Deniliquin.
This
means a 2 to 2Vz hour drive each
way to meetings for most
members. Meetings are whole day
affairs commencing with a
business session. As far as is
possible the remainder of the day
is taken up with field trips to sites
of specific interest to members.
These visits have been a conscious
attempt to maintain the interest of
members in local Branch activities
and I believe they have been
successful.
In addition the Branch has a
policy of organising a major
conference on specific topics with
the last being in 1989 on the issue
of soil salinity.
Previous
conferences were on Soil Nitrogen,
Hydrology
and
Aeolian
Landscapes. (Incidentally copies
of most of the proceedings from
these Conferences are available
from Liz Humphreys at CSIRO,
Division of Water Resources,
Griffith).
We were forced to
postpone a conference due over the
last two years because of
commitments to Federal Council.
I am firmly of the opinion that
small Branches can function very
effectively provided there is a
commitment by members to make
it work. Provided a new Branch
can identify members who, in
rotation can provide an executive
for 4 to 6 years, they will succeed.
The existence and operation of the
Riverina Branch is a credit to those
who formed the Branch in the mid
sixties.
Scott Black

BRANCH NEWS
QUEENSLAND
BRANCH
Ron McDonald
Memorial Lecture

Errol Best
CURRENT SOIL AND
ENVIRONMENTAL
RESEARCH IN
NORTH QUEENSLAND
It is an honour that you have
invited me here tonight. Although
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you may be expecting a lecture, it
is going to be more like a fireside
chat.
I first met Ron soon after he
started work with the Department
way back when I was a cadet
chemist in the Agricultural
Chemistry Branch.
Ron was

transferred to Emerald where he
studied the soils of the Emerald
Irrigation area. I met Ron again
after I returned from New Guinea.
Throughout the time I knew Ron I
found him to be a most dedicated
worker, very knowledgeable about
soils and willing to share this
knowledge with colleagues and
others.
Although my talk tonight is on
current soil and environmental
research in North Queensland, I
will restrict it to the Far north.
The reason is that I am not fully
aware of all the work being
undertaken by CSIRO in
Townsville or the environmental
work of James Cook University,
AIMS (Australian Institute of
Marine Science) and others.
The far north is undergoing a
huge boom in both tourism and
population movement.
Coupled
with this is the decline in the
tobacco industry around Mareeba Dimbulah.
This decline has
resulted in a search for new crops
to replace tobacco. Not an easy
task.
Sugarcane has been
earmarked for a large part of the
irrigation area while about 60
growers are trialing tea-tree oil as
a replacement.
Another industry
which is expanding is aquaculture
- especially barramundi and red
claw crayfish.
The impact of these and
subsequent crops on both the soil
and the environment of the areas
will need to be carefully studied.
Wet Tropical Coast Soil Studies
This study covered the area from
Ingham to Mossman and was a
joint project of CSIRO and DPI.
CSIRO described and chartered
the soils while DPI carried out
land evaluation and suitability
assessments of the area for its
agricultural potential.
One
hundred and fifty (150) different
soil series were described and
named. Names were taken from
local topography.
Crops such as sugarcane,
bananas, various horticultural crops

and pastures for beef production
were assessed. The study can and
has been used for other aspects of
the area such as extent of
wetlands, what areas may be
affected if a tourist development or
road construction was planned for
an area.
All the information obtained has
been entered into a GIS study.
There have been some useful
outcomes from the study. These
include the development of a
useful soil key, Gillman and
Bristow's study of the variable
charge chemistry of the soils,
nutrient leaching behaviour, cation
chemistry and nitrate movement.
SURVEY OF TABLELANDS
A study is currently under way
on a 1:50 000 scale survey of the
Tablelands soils. This study is
classifying each land type and unit
on the Atherton Tablelands. It is
using the Leffan soil map of the
area and looking at enhancing the
reliability of it. It is assessing
conservation cropping within these
units as well as looking at what
can be classified as an acceptable
slope. Aspects being studied are
soil condition decline, soil
structure decline, biological decline
as well as chemical decline.

the Cape York Peninsula are:nodular yellow podzolic, nodular
gleyed podzolic,
Melaleuca
foliolosa on solodics, marine grey
clays of the Nifold plain in
Lakefield National Park and a
gleyed podzolic depression with
Melaleuca viridiflora.
Tunnel
erosion in a dam wall shows how
very erodable the Hodgkinson
formation colluvia is. This soil
type causes salinity problems in
the Arriga/Cattle creek area west
of Mareeba.
ACID SULPHATE SOILS
In the north region, the more we
look the more we find. Increased
tourism
has lead to the
development of more tourist
accommodation,
roadways,
extensions to airports and marinas.
As well, one of the growing
industries of the north is
aquaculture. Barramundi and red
claw crayfish farms are being
constructed in wet land areas.
During construction activities, soils
with acidic potential are exposed.
This exposure allows sulphites to
form very acidic conditions. As a
result, toxic concentrations of Al
are released into the water and
result in massive fish kills.

Ravenshoe
A 1:100 000 soil and land use
study is being undertaken by
Grundy and Heiner of the area
around Ravenshoe. Some of this
will encompass the dry tropical
area.

My laboratory has looked at the
acid forming potential of some of
these soils and the amount of
limestone required to neutralise
this potential. Values required for
soils where it is proposed to
construct aquaculture ponds are
shown in Table 1.

CYPLUS - Cape York
Peninsular Land Use Strategy
This project is using a base map
of 1:250 000 and is evaluating soil
and land uses in the Cape. The
main objective is to improve
pastures. However, if agricultural
potential is identified this will also
be included and assessed.
All
information is currently in the
process of being put into a GIS
package.
Some of the soil types, landforms
and associated vegetation found in

The Trinity Inlet area of Cairns
has a history of regular fish kills
which in turn attracts wide media
attention. The area to the southern
side of the inlet was drained many
years ago for sugarcane production
and this has resulted in exposure of
the acid sulphate soils.
The
Trinity Inlet
Management
Authority in conjunction with Dr.
John Russell QDPI Fisheries will
be setting up a monitoring program
in this area to determine how best
to avoid further problems.
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Table 1 - Lime Requirement for Acid locations were at the mouth of
Sulphate Soils
streams which traversed different
land use operations from rainforest
Depth
Series
to dairy farming.
(cm)
Nitrate and ammonium nitrogen
results
are shown in Table 2.
3040
88
Mg
Kauri
Ck and Robson Ck flow in
60- 70
60
Mg
from rainforest and forestry areas
135-145
50
Mg
respectively and are the lowest.
190-200
55
Mg
The other creeks flow through
areas as diverse as dairying and
70- 80
55
Bg
urban. The high ammonium levels
160-170
67
Bg
are due to the sediments being
230 - 240
32
Bg
under anaerobic conditions.
Rainfall
simulation studies will be
150-170
1
Ti
conducted later in the year in
As I mentioned before, there is a different land use areas. This is to
boom in tourist activity in the area give us some understanding of the
and extensions to the Cairns movement of nutrients with run off
airport are being planned. Since and sediments.
this airport is sited in mangrove
swamps, any earthworks will Dairy Effluent Disposal
Another project under way by Mr
expose more sulphate soils.
Ross Walker, Kairi Research
ENVIRONMENTAL ISSUES
Station, is looking at the nutrient
Overall, most of the soil and land
distribution within a profile at sites
use studies that have been
which have had a history of dairy
undertaken or are currently in
effluent disposal.
Preliminary
operation are looking at sustainable
analysis of the soils show that
agricultural processes which will
there is a marked increase in the
reduce soil erosion problems.
soluble salt content to a depth of 1
As the general public become
m at the disposal site. Levels of
more environmentally aware, the
nitrate-nitrogen, sodium and
issue that instantly springs to mind
calcium have also increased.
is water quality.
This usually
Further studies are proposed.
means "can I drink it", "is it clear"
or "can I swim in it". Therefore Johnstone River
Three years ago, Heather Hunter
many projects now address these
commenced a study of water
issues.
quality and nutrient fluxes in die
Tinaroo Catchment
Johnstone River catchment. The
The Tinaroo Falls dam catchment
main aims were to quantify
is the centre of a project to look at
nutrient and suspended sediment
the effects of different agricultural
concentrations in the river system
practices on water quality. The
as well as identify, if possible,
catchment is situated on the
sources or other causes which may
Atherton Tablelands some 90 km
be contributing to these issues.
south-west of Cairns. It supplies
Data collected over the last three
water not only for the Mareebayears is currentiy being assessed
Dimbulah irrigation areas but also
and I believe that a progress report
to the townships of Mareeba and
is soon to be released.
Atherton. It is also popular for
fishing and water activities.
Nutrient Balance
Allegations have been made by
In December 1993, the dam
reached its lowest level since various groups that agricultural
construction. At this time I took practices within river catchments
the opportunity to sample are having a deleterious effect on
Both
sediments from the lake edge. The the Great Barrier Reef.
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nitrogenous and
phosphatic
fertilisers used on sugarcane and
bananas have been blamed for this.
Although earlier work by Dr Brian
Prove showed that the use of green
trash blanketing on sugarcane land
resulted in a staggering decrease in
the amount of soil washed from
cane lands, it did not show what
happened to nutrients. This raised
the question, how much sediment
and nutrients reached the rivers?
Table 2 - Nitrate and Ammonium
Nitrogen in Sediments of Tinaroo
Falls Dam - North Queensland
Depth
(cm)

(mg/kg)

N03-N
(mg/kg)

Barron

0-10

40.60

0.48

Barron

10-20

81.16

3.31

Barron

20-30

85.66

1.90

Mazlin Ck

0-10

60.20

0.78

MazlinCk

10-20

60.31

0.33

Mazlin Ck

20-30

70.55

1.21

Location

NH4-N

Robson Ck

0-10

n.d.

0.26

Robson Ck

10-20

1.62

0.05

Robson Ck

20-30

1.67

n.d.

Brady Ck

0-10

7.12

5.33

Brady Ck

10-20

1.42

0.19

Brady Ck

20-30

2.39

0.26

Kauri Ck

0-10

0.20

0.19

Kauri Ck

10-20

n.d.

0.26

Kauri Ck

20-30

n.d.

0.12

48.63

Kiliara Ck

0-10

79.50

Killara Ck

10-20

59.77

72.69

Kiliara Ck

20-30

262.44

29.64

Downfall Ck

0-10

3.06

0.85

Downfall Ck

10-20

5.74

0.08

Downfall Ck

20-30

6.51

0.12

Yungaburra

0-10

7.43

0.60

Yungaburra

10-20

19.09

0.57

Yungaburra

20-30

24.47

0.18

Kairi R.S.

0-10

37.51

0.92

Kairi R.S.

10-20

52.31

0.40

Kairi R.S.

20-30

64.01

0.31

Brian Prove and Phil Moody,
QDPI, commenced a project to
quantify these issues. The nutrient
balance project has detailed
measuring stations set up in five

land use areas.
They are
rainforest, dairy, beef, sugarcane
and banana.
In each minicatchment, a series of lysimeters
have been installed at 60 cm to
catch leachate while automated
samplers take samples of run off
when these events occur. Rainfall
and other parameters such as
fertiliser usage are recorded.
This project will, hopefully,
provide an understanding of what
happens within each minicatchment and what is found in the
river system.
The project has attracted wide
interest and has had some useful
spin-offs.
Dr Paul Saffigna,
Griffith University, has conducted
experiments
on
nitrogen
transformations using 15N while
Drs John Freney and Tom
Denmead have studied the
volatilisation of nitrogen from
fertilisers used in these areas.

Heavy Metals
One issue that surfaced is mat of
heavy metals.
Far north
Queensland is littered with many
abandoned and flooded mines.
These are sometimes situated close
to rivers and streams. There is
concern that they may be leaching
metals into these streams.
Studies by Dr. John Russell QDPI - into the heavy metals in
fish and crustaceans in the
Johnstone and Daintree Rivers
have shown that some species have
levels which violate Australian
food standards (Table 3).
I am involved in a study which
will involve collecting sediments
from the Johnstone River in an
attempt to identify the origin of the
heavy metals.
Another project proposed will be
looking at the downstream effect
of derelict mine sites. This project
will concentrate on mines in the

Mitchell River catchment. Soil,
water and sediment samples will
be collected and analysed to
identify the flow-on environmental
effects of past mining.
Other heavy metal
work
undertaken in the far north has
been in association with cadmium
in potatoes. Southern studies have
shown that many potatoes have
levels of cadmium above the
Australian food standard of 50
Mg/kg.
Far north Queensland
potatoes are very low in
concentrations of this element.
Conclusions
As you can see, we in the far
north are active in soil studies and
their association with environmental issues. As we gain a better
understanding and knowledge of
various activities and their effect
on and within the environment, we
will be able to improve the
management of our agricultural
ventures.

Table 3 - Ranges of Total Heavy Metal Content of Aquatic Biota in Two Streams of North Queensland
(Results in mg/kg)
Element
Arsenic
Copper
Zinc

River
Daintree

Oysters

Mussels

Mud Crabs

Bony Bream

Catfish

2.16- 3.41

0.54-1.20

0.53 - 39.00

n.d.- 0.18

n.d.- 0.11

Johnstone

0.65- 6.50

0.37 - 3.98

0.39- 6.00

n.d.- 0.90

n.d. - 0.31

Daintree

7.50 - 20.20

0.59 - 3.50

2.00- 31.00

n.d.- 5.67

n.d.-12.4

Johnstone

1.30- 59.30

0.61 - 2.91

2.90- 16.60

n.d.- 4.20

n.d.- 1.4

Daintree

170- 554

10.50-27.0

13.0 -156.0

0.98- 7.4

3.0 - 29.5

Johnstone

215- 665

7.18-547

21.2-90.0

n.d.-14.8

2.0 - 9.6

Data of Russell, ).J.andHales,P.W.(19£ 3). Proceedings Australi in Waste Water Associat on. 834-840

RIVERINA
BRANCH
PRESIDENT'S REPORT
ASSSI RIVERINA
17 JUNE 1994
I have pleasure in presenting my
report for 1993/94. This is my
second and final report as
President.

Membership
We have maintained reasonable
membership numbers (53) through
this last year despite the continuing
pressure that most members feel to
find time for
professional
activities.
It is a fact of our
current political and financial
situation that attendance at
Professional Society meetings is
seen as not being part of a core
activity by many employers. This
is despite the reality that staying in
touch, being collaborative and upPAGE 14

to-date is also an expectation.
Continued functioning of the
Society can only occur if members
are prepared to actively support it.
During the year we have tried to
streamline membership recording
by introducing standardised joining
and renewal forms. These have
helped
but p r o b l e m s
of
maintaining consistent records at
Federal and Branch level remain.
The proposal at Federal level for a
centralised office should help
resolve this problem and reduce

the load
bearers.

on

honorary

office

Meetings
We have had four very successful
meetings throughout the year.
Highlights have been visits to the
Red Gum Forest south of
Deniliquin, farm visits in the
Griffith district and a revisit to the
"Flushing Meadows" site in
Wagga. My thanks to the site
representatives for their efforts in
organising informative and varied
programs.
The Branch also financially
supported the Future of Irrigation
in the Murray Darling Basin
Symposium in August in 1993
through a loan. This was a most
successful meeting.
Federal Council
The Branch has

supported the

Federal Council responsibilities
during the last two years. My
congratulations to Scott Black and
his team for carrying out this
challenging task. I believe that the
Society has been kept together
through a very difficult time.
Members of the Branch have
provided valuable input to Federal
activities.
These have included
comments on
accreditation,
rationalising our membership
commitments and
initiating
publicity material for the society.
Despite the very
difficult
operating conditions we find
ourselves in, i.e. pressed for time
and operating finances, we must
continue to keep our science and
disciplinary base alive. There is a
tremendous need for credible
opinion and advice as rural and

CONFERENC

SOIL IN THE CITY

urban communities struggle with
the needs to remain productive and
look after the resource base. Soil
care is fundamental to our
continued short and long term
survival. We must believe that
what we do is valuable and
worthwhile. We must press on our
errant colleagues to get actively
involved in maintaining groups
such as ASSSI.
Finally, my thanks to you all for
your support. I would particularly
like to thank Mark Shepheard and
especially Phil Sinclair, who has
done a tremendous job in keeping
the activities of the Branch in good
shape.
Wayne Meyer

ND WC

REMINDER
SOILS AIN'T SOILS
TASMANIA - SEPT 5-6

This Workshop will be held at
the University of Melbourne on
December 8 and 9, 1994. Jointly
Interest in this conference and
organised by the Soil Science workshop about krasnozems is
group, Department of Agriculture, building steadily. Excellent review
University of Melbourne and the papers have been produced, as
CRC for Soil and Land have profile data comparing
Management, Adelaide, this "developed" and "undeveloped"
Workshop is for soil scientists and pairs of krasnozems from around
other professionals
who are Australia. Although the deadline
interested in furthering their for earlybird registration has come
knowledge of the properties and and gone, there are still places
behaviour of soils in urban available.
Contact Dr Leigh
environments. Topics covered will Sparrow on 003 365 379 or fax
include soils for engineering, soils 003 444961 for a registration form.
for market gardens, amenity uses
including landscape architecture,
AUSTRALIAN REGOLITH
soils under playing fields, soil
CONFERENCE 94
contamination and bio-remediation,
This conference aims to bring
soil and wastewater management,
together workers in several fields
and soils and archaeology.
to hear specialists define the state
Further information from Professor of regolith knowledge in Australia.
Robert White, University of Melbourne It will provide a vehicle for non(fax 03 344 5570) or Dr Ravi Naidu, regolith geoscientists to become
CRC for Soil and Land Management aware of changes in mineral
(fax 08 303 8565).
exploration strategies as a result of
PAGE 15

regolith knowledge.
Although
aimed primarily at the mining
industry, there will also be a great
deal of interest for soil scientists,
geomorphologists, and those
interested in the development of
the Australian landscape in
general.
The conference at Broken Hill on
13 - 19 November will involve
three days of formal program
including talks, poster sessions and
discussions, with a one day field
excursion.
A feature of the
conference will be discussions held
at the end of each day, when
questions and views can be
addressed in a more casual manner
than during the talks.
The
discussions will be lead by Dr
Paulo Vasconcelous (University of
Queensland, dating), Dr Robert
Bourman (University of South
Australia,
ferricretes
and
landscape), and Dr Charles Butt
(CSIRO Division of Exploration
and Mining, laterite weathering

and geochemistry).
Extended
abstracts for papers and posters
will be mailed to delegates one
month prior to the conference to
allow time for perusal. We intend
to publish the proceedings and will
ask authors to bring final papers to
Broken Hill.
The themes of the conference are:
1. The use of absolute and relative
dating of the regolith;
2. The use of morphology, esp-

ecially micro-morphology of insitu regolith, in landscape
evolution studies;
3. Ferricretes, laterites and
gossans.
The field trip will involve an
east-west transect across the
Broken Hill Block where we will
see deeply weathered terrain,
silcretes, ferricretes, palaeodrainage features,
calcretes,
morphotectonic landscape features,

Riverina Branch

pediments and associated mantles,
alluvial fans, aeolian regolith and
the Silverton Pub.
For further information:
Dr CF Pain
Minerals and Land Use Program
Australian Geological Survey
PO Box 378
Canberra ACT 2601
Phone (06) 249 9469
Fax (06) 249 9983
email: cpain@agso.gov.au
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VALE - FRANK ROSS GIBBONS
Frank Gibbons died peacefully at
home on the 24 March 1994 at the
age of 70. His life was one of
enthusiastic involvement with
people, both professional and
personal. He had a passion for
landscapes and conservation both
in his native and his adopted
country.
Frank was born at Sherburn near
Durham in the north of England,
and educated in that district. After
completing an honours degree in
agricultural chemistry at Durham
University in 1945, he worked for
two years in the U.K. Department
of Agriculture before taking up a
position as a demonstrator and
then lecturer in Soil Science at
University of Sydney. Whilst there
he wrote a series of papers on soils
of N.S.W. with E.G. Hallsworth
and others for the Journal of Soil
Science and the Australian Journal
of Science. He returned to the
U.K. as a Research Fellow in the
School of Agriculture, University
of Nottingham during 1952-53.
Australia again beckoned, and
Frank returned in 1953 as a
pedologist with the Victorian Soil
Conservation Authority (SCA)
where he continued to work,
ultimately as Principal Research
Officer, until retirement in 1986.
His work with R.G. Downes
developed the framework for the
"Studies of the Land" series
produced by SCA. His seminal
"Study
of the Land
in
South-western
Victoria" was
published in 1964.
He returned to the northern
hemisphere on several occasions.
In 1961 he spent a term as lecturer
in agronomy at the University of
Newcastle-upon-Tyne and then
worked with the Irish National Soil
Survey. He was Research Fellow
in land evaluation at the
Netherlands Institute of Soil

Survey in 1971, and was an
Australian delegate to the
International Soils Congress in
U.S.S.R. in 1974.
Frank was committed
to
conservation of the land.
For
example, as well as being
responsible for the supervision of
land-system studies and other
research at SCA, he worked with
determination behind the scenes
opposing the alienation of public
land in the Little Desert. This
conservation battle resulted in the
formation of the Victorian Land
Conservation Council in 1970.
From 1978-81, he was Convenor
of the National Working Party on
Dryland Salting which led to his
establishing a vigorous research
program into dryland salting in
Victoria.
In 1985 Frank was seconded to
the Department of Primary
Industry and Energy (DPIE) in
Canberra where he served as the
Victorian representative on the
National Soil
Conservation
Program. His extensive knowledge
of the soils of Australia led to a
joint project with CSIRO Division
of Water Resources on potential
erosion in cropland.
After retiring in 1986, Frank
continued to immerse himself in
soil conservation research and to
impart his knowledge on soils and
conservation at seminars, training
courses and field excursions. He
had a gift for communicating his
ideas with simplicity, clarity and
humility. He participated in the
I.S.S.S. Congress in Hamburg in
1986 and for four years acted as a
voluntary guide at the Royal

co-authored a chapter on soils of
the "South-eastern Region and
Tasmania". With Jim Rowan he
wrote the "Soils" chapter in the
recently published first volume of
the Flora of Victoria. An outcome
of his secondment to DPIE was a
series of major reports written with
Graham Yapp under the title "Soils
and Land Data relevant to Soil
Movement in Dryland Cropping
Regions in Australia"; these were
finalised for publication in early
1994.
In 1990 he received an Advance
Australia
Award for
his
'outstanding contribution to the
environment and soil conservation'.
Frank was made a Life Member of
the Australian Society of Soil
Science in 1992.
He loved walking: the Victorian
alps and the Mallee were among
his favourite areas.
His
involvement with the alps started
in the 1950s and continued until
shortly before his death. He was
concerned about the impact of
human activity in these highly
significant areas and the necessity
for land managers to be trained in
the principles of conservation. He
taught these principles at the
annual Alpine Ecology Courses on
the Bogong High Plains from 1989
until January 1994.
Frank combined a deep Christian
faith with his
professional
enthusiasm for nature. He was
genuinely interested in other
people's knowledge and their
points of view. His kindness was
legendary both to his work mates
and to those he befriended. Time
was unimportant when helping

Botanic Gardens in Melbourne.

someone

He contributed
to many
significant publications. For the
CSIRO book "Soils: an Australian
viewpoint" he wrote the chapter
"Soil mapping in Australia" and

describing a soil profile. He was a
mentor to many colleagues and
research students.
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work
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Frank and Pat were devoted to
each other and their three sons

(Donald, William and Patrick),
their daughter-in-law (Genevieve)
and their three grand-children
(Justine, Lucy and Nicholas).
In 1993 a terminal illness was
diagnosed. Frank remained active

to the last weeks of his life,
teaching, writing and editing
manuscripts.
He asked to be
buried in a small country cemetery
at Lorquon in the Wimmera where
Pat had grown up. When several

colleagues offered to help dig his
grave he responded: "Better they
than me, that soil will be very hard
at this time of the year".
Ken Rowe, Robert van de Graaff, J
Rowan, Heather Anderson, David
Ashton, Warwick Papst

>.i. .I.I.I.I.I.I.I.I.I.I.I.I

CALENDAR
1994
September 5 - 6
AIAS NATIONAL
CONFERENCE AND
WORKSHOP "SOILS AIN'T
SOILS - WHAT'S SPECIAL
ABOUT KRASNOZEMS?"
Ulverstone, Tasmania.
Contact Leigh Sparrow
(003) 365-379
Fax: (003) 444-961
September 5 - 9
XXV CONGRESS OF IAH:
MANAGEMENT TO
SUSTAIN SHALLOW
GROUNDWATER SYSTEMS
Adelaide
Dr P. Dillon
Fax (08) 338 2144
September 6 - 7
CREATIVE STORMWATER
MANAGEMENT. SOIL AND
WATER MANAGEMENT IN
THE URBAN
ENVIRONMENT
Alison Frost
Fax (045) 701 686
September 6 - 9
LANDCARE IN THE
BALANCE. 1994
AUSTRALIAN
LANDCARE CONFERENCE
Hobart
Fax (002) 31 3224

September 21-23
14TH AUSTRALIAN CLAY
CONFERENCE
Kalgoorlie
Dr I. Roberts
Western Australia School of
Mines
Egan St Kalgoorlie, W.A. 6430

October 4 - 6
A VISION FOR A GREENER
CITY - THE ROLE OF
VEGETATION IN URBAN
ENVIRONMENTS
Fremantle
Fax (09) 322 1417

November 13-19
AUSTRALIAN REGOLITH
CONFERENCE '94
Broken Hill, NSW
Fax (06) 201 2328

November 21-25
SOIL SCIENCE: CURRENT
RESEARCH AND FUTURE
OPPORTUNITIES
New Zealand Society of Soil
Science 1994 Conference
Lincoln University
Dr Leo Condron
Fax 64-0-3-325 2944
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November 21-25
WATER DOWN UNDER
(Combining 25th Congress of
the International Association of
Hydrogeologists and International Hydrology and Water
Resources Symposium of the
Institution of Engineers,
Australia)
Adelaide
Fax (06) 273 2918
December 5 - 6
NATIONAL CONFERENCE
ON ORGANIC MATTER IN
SOILS, SEDIMENTS AND
WATERS
CSIRO Division of Soils,
Adelaide
Dr K. Spark
Fax (054) 447 476
December 8 - 9
SOIL IN THE CITY
University of Melbourne,
Parkville
Prof. R. White
Fax (03) 344 5570

1995
April 2 - 6
16TH FEDERAL
CONVENTION OF THE
AUSTRALIAN WASTE
WATER ASSOCIATION
Darling Harbour, Sydney
Fax (02) 4131047 *

Temperate Rice
— achievements and. potential
Edited by
Liz Humphreys, CSIRO Division of Water Resources, Griffith, NSW
Laurie Lewin & Warwick Clampett, NSW Agriculture, Yanco, NSW
Chris Anderson & Jenny Fegent, CSIRO Information Services, East Melbourne, Vic.
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Reprinted from the Australian Journal of Experimental Agriculture, Volume 34 (7) 1994.
Published by CSIRO for the Standing Committee on Agriculture and Resource Management
This book brings together invited reviews and research papers presented at a conference entitled 'Temperate Rice —
Achievements and Potential' held in Leeton, New South Wales, from 21 to 24 February 1994.
The conference was structured to have an initial overview (by Don McDonald); a series of papers reviewing aspects
of rice production (including sustainable rice growing, crop protection, crop physiology and grain quality), a section
aimed at the future potential of the Australian rice industry, and finally a section summarising important points raised
at the meeting and indicating the direction of future research.
The overview paper gives a scientist's view of rice growing over the last 70 years.
The scientific papers address the major themes of the conference:
(i) rice breeding and biotechnology
(ii) agronomy and sustainability of rice production
(iii) rice weeds and herbicide control
(iv) nutrients limiting the growth of rice crops
(v) grain quality of temperate rice
Although the papers reflect the predominance of New South Wales contributors to the conference, the work is put in
its national context by many authors. Papers by overseas authors also broaden the scope of the special issue and
include work on rice growing in USA, Philippines, France, Italy and Nepal.
The book will be of particular interest to research scientists, extension officers, as well as farmers,
and is essential reading to anyone interested in rice growing in temperate regions.
ISSN 0816-1089

Paperback

x + 200pp.

$45
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