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EXCERPTS FROM THE FEDERAL GOVERNMENTS
ECONOMIC AND RURAL POLICY - APRIL, 1986
Australia is a relatively dry continent, with highly variable
weather and mainly shallow infertile soils which are difficult to
manage, easily damaged and hard to replace. Moreover, our
fisheries are not as biologically productive as those in most other
parts of the world. Clearly then, the conservation and enhancement
of our natural resources must rank highly if the agricultural and
fisheries potential of this country is to be realised and maintained.
Without adequate protection, the quantity and quality of our
soil, water and other natural resources will deteriorate, with very
serious implications for the vitality of the rural sector and the
economy in the longer term.
Australia's land resources are largely the constitutional
responsibility of State Governments, while the Commonwealth has
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direct responsibility for much of our marine resources. However, in
view of the fundamental nature of their relationship with the
productivity and prosperity of the sector, the Commonwealth has
assisted the States in a variety of ways with the stewardship of these
natural resources.
The significant deterioration of the land resources in many parts
of Australia since European settlement is one of the most serious
long-term problems facing Australian primary industries. When
the Government came to office, we found that this problem was not
being adequately addressed.
In 1983-84, the Federal Government established the
NATIONAL SOIL CONSERVATION PROGRAM to provide
assistance to the States in undertaking soil conservation works and
related research and extension activities. The Program seeks to
supplement State initiatives by acting as a catalyst to encourage
land owners and managers to accept their responsibilities to
prevent and control land degradation. The Commonwealth is
providing $5.2 million for soil conservation in 1985-86.
In addition, the Government has amended the income taxation
provisions in relation to soil conservation to provide an incentive to
primary producers to prevent or control land degradation.
The new taxation provisions maintain immediate deductibility
for measures taken primarily and principally to prevent soil erosion
and land salinisation. However, they have been broadened to
include expenditure to combat other detrimental effects on the
land, such as decline of soil fertility or structure, degradation of
natural vegetation, the effects of deposits of eroded material, and,
in some cases, the erection of control fences for vermin and stock.
In respect of measures undertaken primarily and principally for
water conservation purposes, tax deductibility is allowed over three
years. The three-year write-off provision for such works provides a
more generous treatment than that applying to other long lived
capital assets of primary producers and businesses (generally a
five-year write-off period).
Measures such as laser-based land grading and surface and
subsurface drainage systems will continue to be fully deductible,
provided they are employed primarily and principally to prevent or
control salinity and related land degradation problems.
The Commonwealth is commited also to contributing toward
the better management of Australia's scarce water resources
through the Federal Water Resources Assistance Program. This
Program assists the States with rural water supply, conservation,
irrigation, salinity mitigation and drainage, and flood mitigation.
In 1985-86, a total of about $40 million was provided to the
States and the Northern Territory for rural projects under the
Program.
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Income tax provisions have been amended to encourage soil
conservation, and the prevention and control of land
degradation, by primary producers.
- The management and conservation of the Murray-Darling
Basin isfinallygetting the priority it deserves, as the life-blood
of large areas of rural eastern Australia.
- Drought carry on assistance is available under the National
Disaster Relief Arrangements.
- Finally, comprehensive management programs are being put
into place to conserve and develop our important fisheries
resources.
As in- other areas of economic and rural policy, the programs
being employed to maintain and encourage capital investment, and
to support the conservation of our natural resources, are
comprehensive.
The Government believes that in the current difficult
circumstances faced by our rural industries, we are doing all that
can reasonably be expected to preserve the capital and resources of
our industries.
At the same time, we are laying down solid foundations for the
future growth and prosperity of the sector when world market
conditions recover.

Of this, $29 million was provided for water conservation and
irrigation which assists in stabilising rural production during
periods of drought.
To assist in rehabilitation of our water and land resources from
salinity and waterlogging, $6.9 million was provided to the States with the major portion directed to the national problem of the
Murray Basin. About $2 million was also provided to the States for
rural flood plain mitigation works. As well $2.1 million was
provided to the River Murray Commission for capital works and
for a program of investigation of salinity interception works.
The management ot the natural resources of the MurrayDarling Basin has long been a matter of national concern, with
major implications for the well-being of the rural sector.
Recently, 12 ministers from the Commonwealth, New South
Wales, Victoria and South Australia met under the chairmanship
of the Commonwealth and took a far-reaching initiative. For the
first time in a major way, action will be taken to promote and
co-ordinate effective planning and management for the equitable,
efficient and sustainable use of the land, water and environmental
resources of the Basin.
The initiative involved not only improved institutional
arrangements but also increased funding.
At their meeting the Ministers agreed to establish the MurrayDarling Basin Ministerial Council. It comprises the Ministers with
responsibility for water resources, agriculture and the environment
from each of the four Governments.
The Commonwealth Minister for Resources and Energy has
already announced that the Government will provide $1 million in
1986-87 for water and water-related research for the MurrayDarling Basin, based on the advice of the recently established
Australian Water Research Advisory Council. The four
Governments also agreed that a $0.5 million investigation and
design program into salinity reduction would be undertaken by the
River Murray Commission. The Study will proceed as a matter of
urgency.
The Government has reviewed the experience of the 1982-83
drought and while the primary responsibility to prepare for and to
meet drought lies with the individual producer, the Government
has assistance already planned should the need arise. The main
assistance measure consists of concessional loans to eligible
producers to enable them to carry on during the drought. The loans
and other measures are administed by State and Northern
Territory authorities. The Commonwealth shares the cost of these
drought relief measures, reimbursing the State and Northern
Territory under the provisions of the National Disaster Relief
Arrangements after State expenditure has reached agreed trigger
points.

GRADUATE SEEKING WORK
IN AUSTRALIA
Bruce Dyleski. a B.S. (Forestry) who has completed graduate
courses in ecology of reclaimed lands, deserts and grasslands, is
seeking work in Australia. He has a wide range of experience in
soils, ecology', land reclamation, land management and mine
reclamation in the USA.
Anyone who could assist may contact Mr. Dyleski direct or
obtain details from Bruce Alchin, Western Lands Commission,
G.P.O. Box 4351, Sydney, 2001 (02) 240 1365.
Bruce M. Dyleski,
P.O. Box 35612,
Albequerque. New Mexico 87176
UNITED STATES OF AMERICA
(telephone 505-344 6920)

LATROBE VALLEY BROWN
COAL AREA
REHABILITATION RESEARCH

The Government has developed a comprehensive and integrated
set of policies aimed at:
- improving the general investment environment in the economy
as a whole;
- increasing the level of efficiency and competition in the capital
market;
- providing support for specialised financial institutions with
expertise in rural lending; and
- encouraging a higher level of overseas investments in Australian
agriculture, where this offers significant benefits.
Together, these policies will benefit all primary producers in their
efforts to maintain and expand investments, increase productivity
and reduce costs. However, for those suffering serious financial
difficulties, the Government has revamped and will now expand
the Rural Adjustment Scheme by
- providing assistance for debt reconstruction, farm buildup and
farm improvement for those who, when assisted, have
prospects of continuing in agriculture as viable commercial
operators;
- allowing more welfare assistance to be provided to those who
are forced to leave their farms;
- providing for another $200 million in rural loans, in addition to
the $20 million already made available for dairying; and
- extending the successful adjustment arrangements operating in
the fishing industry to cover all fisheries with an effective
management plan where the industry is willing to share the cost.
The Government, however is not only putting every eitort into
encouraging and maintaining farm physical investment; natural
resources also are receiving attention in a determined way:
- A National Soil Conservation Program has been established
and funded, to assist the States in conservation works and
related research and extension.

The State Electricity Commission of Victoria (SECV) recently
released a revised policy for rehabilitation of land disturbed by
cc^-winning operations in the Latrobe Valley, Victoria.
As part of the rehabilitation planning framework, rehabilitation
research has been identified as an important component. .
Research programs will be aimed at developing a technical data
base to support rehabilitation planning and practices for each of
the open cut mines at Yallourn, Morwell and Loy Yang.
Initially both fundamental and applied research is relevant, as
little technical information specific to the Latrobe Valley condition
is available.
The emphasis of fundamental research will be on quantifying the
impact of open cut development and overburden disposal
operations, on undisturbed ecosystems, and other physical,
biological and social environmental factors.
Applied research will address site specific rehabilitation
implementation problems.
It is in the area of applied research that the SECV have
established a joint research program with the Department of
Agriculture and Rural Affairs at the Ellinbank Dairy Research
Institute.
The project aims to identify effective management practices
required to establish productive permanent pasture on spoil at each
of the open cut mines.
Though the spoil is heterogeneous, it is generally highly acidic
and bereft of plant nutrients. Additionally its high clay and low
organic matter content means that it is difficult to manage and is
prone to surface crusting.
The three field experiments will compare the effectiveness of a
range of treatments including lime, gypsum, coal, fly ash, top
soiling, phosphorus, potassium and molybdenum.
2
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BRANCH NEWS
STATE CORRESPONDENTS
ACT

NSW

QLD

- Dr. W. J. Bond,
CSIRO Division of Soils,
G.P.O. Box 639,
Canberra City, ACT, 2601
Ph.(062)464 911
- Mr. P. E. Charman,
Soil Conservation Service of NSW,
P.O. Box R201, Royal Exchange P.O.
SYDNEY, N.S.W. 2000
Ph. (02) 277 235
- Mr. B. Powell,
Department of Primary Industries,
Meiers Road,
INDOOROOPILLY, QLD. 4068
Ph. (07) 377 9398

NSW BRANCH
A meeting was held in Sydney during May to further develop the
concept of a soil data system for New South Wales. The system will
be based on that already developed by the Soil Conservation
Service and Rick Morse has been given the task of coordinating the
work. Members of the group assisting him are Glenn Atkinson,
Barry Craze, John Crichton, Tony Koppi, Brian Murphy and Phil
Ryan. The work will involve preparation of second editions of the
Soil Data Card Handbook and the card itself, establishment of
software requirements, recommendations regarding software
development and hardware purchase and the establishment of a
Soil Data System Users Group.
As an adjunct to this work Tony Koppi of the Soil Science
Department, Sydney University, and Rick Morse, of the Soil
Conservation Service, are cooperating in a soil survey of the
University's new Central West Research Unit area at Forbes. The
area features red-brown earth soils and the survey will put the soil
data system through a rigorous program of testing in order to
eliminate as many of the 'bugs' as possible.
New South Wales members planning to attend the International
Soil Science Congress in Hamburg during August include Pam
Hazelton and Peter Charman. Pam will be presenting a paper on
the use of a land systems approach to soil mapping in arid areas
and Peter will present a glossary of soil conservation terms
developed for Australia to the ISSS Sub-commission on Soil
Conservation. This group, of which Peter is the only member from
the Australasian region, is working on the production of an
international soil conservation glossary.
The ACT branch conference in May was attended and enjoyed
by a number of NSW members including Mike Melville, Tony
Koppi, Leigh Sullivan and Brian Murphy.
Mike Melville (UNSW) recently had a trip to far western N.S.W.
studying infiltration properties of soils with Ian White, Mike Sully,
and Steve Zegelin. In July he takes off for the south-western United
States on sabbatical leave studying hydrological aspects of
sediment transport in that area. Returning in October, he will
spend the remainder of his sabbatical leave and a further period of
secondment with the ANU, working on the soil/water/land
interactions of mangrove swamps in the Northern Territory. He
plans to return in December, 1987.
Colin Payne has just returned from study leave in Palmerston
North, New Zealand, working with the Ministry of Works on
matters relating to soil erosion.

VIC BRANCH
During May, Dr. Inder Abrol (Director, Central Soil Salinity
Research Institute, Karnal, India)and Dr. Jim Rhoades(Research
Leader, U.S. Salinity Laboratory, Riverside) were at the Institute
for Irrigation and Salinity Research, Tatura, as visiting scientists.
Both were invited by the Department of Agriculture and Rural
Affairs, Victoria to discuss with the staff at Tatura and review the
program of salinity research at the Institute. On 2nd May, Dr.

RIV.

SA

Vic

WA

- Dr. P. Cary,
,Centre for Irrigation Research,
PMB GRIFFITH, N.S.W. 2680
Ph. (069)621 700
- Dr. D. Chittleborough,
Waite Agricultural Research Institute,
PMB 1,
GLEN OSMOND, SA 5064
Ph. (08)372 2351
- Dr. P. Hopmans,
G.P.O. Box 4018,
MELBOURNE, VIC. (03)651 1751
- Mr. R. C. Jeffrey,
Government Chemical Laboratories
30 Plain Street.
EAST PERTH, VIC. 6000
Ph. (09) 325 5544

Abrol gave a seminar on the reclamation of alkaline sodic soils.
Later in May, on 23rd and 26th, Dr. Rhoades gave seminars on the
re-use of saline groundwater for irrigation and the use of
instrumental techniques for salinity measurement and
management. During this period, Professor Isaac Shainberg also
visited Tatura for a day and gave seminar on the response of soils to
saline and sodic conditions.
Two well known and highly respected Victorian Branch
members have or are about to retire from the Land Protection
Service. Both were inaugural members of ASSSI, formed in 1957.
Frank Gibbons retired in May after 33 years of soil research in
Victoria. For much of his career he was Principal Research Officer
with the Soil Conservation Authority. Frank graduated in
Agriculture at Durban, England, and moved to the University of
Sydney as a tutor in 1947. In 1953 he joined the SCA where, in
collaboration with the late R. G. Downs, he set the pattern for
developing concepts and methods of land classification in Victoria.
His later responsibilities extended to oversight of work in
hydrology, agronomy and economics, and to work with interdepartmental committees concerned with the use of public lands.
His motivation was the promotion of land use practices which
accord with the land's capability for sustained production. His
enthusiasm, scientific approach and ability as an educator have
been an inspiration to his colleagues and his talents will be difficult
to replace.
Ian Leslie retires in August after an industrious career which
began with the Department of Agriculture in 1948. He soon
transferred to the Soil Conservation Board which in turn became
the Soil Conservation Authority. The Authority has since been
incorporated into the Land Protection Service. For most of his
career Ian has been in charge of the Kew laboratory dealing with
physical and chemical analyses and interpretation of soils, water
and farm dam information. His other interests have been
numerous, perhaps the best know being in collaboration with Dick
Blackburn on the Coleraine soils and with John Hutton on cyclic
salt recessions in south-eastern Australia.
As Secretary of the Victorian branch, he draughted its
constitution. He has always been interested and active in Society
affairs. His experience, knowledge, dedication and wit will be
missed.
Bernie Joyce is on study leave until March, 1987. A major aim of
his leave is to investigate weathering of basalt, particularly under
tropical conditions. For several years he has been mapping the
regolith formed on the Tertiary to Quaternary age basalts of
Southeastern Australia, and this year with Cliff Oilier is preparing a
regolith map and report covering parts of Victoria and South
Australia, including the central highlands, which is to be published
by the Australian Bureau of Mineral Resources. He will also be
looking at semi-arid riverine and lacustrine areas in the USA,
making comparisons with areas he has been studying recently in
northwestern Victoria. In August he will spend four weeks in
northern Syria taking part in an archaeological and geological field
survey in the upper reaches of the Euphrates River, near El Qitar,
as part of a joint University of Melbourne - ANU project funded
by ARGS. As Convenor of the Federal Committee for Geological
Monuments of the Geological Society of Australia, he has recently
been carrying out a review of geological and geomorphological
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Branch's Soil Science Education Kit being prepared for the use of
schools in the Riverina. Soil samples from representative soil sites
still had to be collected. It was agreed that if there were any 'surplus'
funds available from the Federal Council a most worthy use of
some of these funds would be in providing financial assistance for
the production and distribution of these education kits.
Warren Muirhead, President of the Riverina Branch, is still
working at the International Rice Research Institute in the
Philippines. He returns to Australia at the end of July 1986. He has
written to say that he and his wife Gwen suffered no ill effects from
the recent political disturbances in that country.

features of national and international significance in Australia for
the Australian Heritage Commission. This incorporates material
put together over the past ten years by the Divisional
subcommittees of the GSA in each State under Heritage
Commission grants, and will give for the first time an overall
assessment of such features, providing a basis for nominations to
the Commission's Register and perhaps World Heritage lists, and
also allowing planning of future work in each state.
Dr. Nigel Turvey from the School of Agriculture and Forestry,
University of Melbourne will be on sabbatical leave until
September, 1986. He will be spending most of his time on a forest
research project with Dr. Lee Allen at the School of Forest
Resources, North Caroline State University.
Dr. Robert van de Graafffrom the Land Protection Service has
just returned after two months secondment with the Australian
Development Assistance Bureau carrying out a soil and land
survey in West Timor.
Dr. Nick Uren from the School of Agriculture, La Trobe
University, has returned to Australia from his sabbatical leave at
Cornell University.

TROPICS CONTACT
Dr Gary Osborne is working as project manager of a soil and
crop evaluation programme in Fiji with the Ministry of Primary
Industries. The programme aims to determine the nutrient
requirements of a wide range of crops e.g. upland and lowland rice,
pawpaw, groundnut, pidgeon pea, tomato, potato, pineapple, etc.
as well as maize on a range of important Fijian soils. The soils have
been described by DSIR (NZ) using soil taxonomy. The use of
maize, and soil taxonomy links into the USAID project on Agrotechnology transfer which has its base in Hawaii. The acronym for
this co-operative programme in the Tropics is IBSNAT
(International Benchmark Sites Network for Agrotechnology
Transfer).

QLD BRANCH
From 9 - 13th December, 1985, the Queensland Branch
conducted a refresher course in soil science with the theme
"Identification of Soils and Interpretation of Soil Data". The
course was a resounding success, due to the efforts of the
organizing committee convened by Robin Bruce. This committee
has produced a report which recommends that another refresher
course be organised by the Queensland Branch and held at the end
of 1987.
Lecture notes from the course have been compiled into a book
which is available for $20 (non members) or $15 (members) from
the Queensland Branch Secretary.
Dr. Jaap De Gruijter from Wageningen is visiting the Division
of Soils, CSIRO, Cunningham Laboratory for 3 months from 1st
March. He works on soil survey design for the Dutch Soil Survey
Institute and is interested in the application of statistics to soil
survey design.
Queensland Branch President Bing So recently returned from
study leave in Hawaii where he was working with Prof. S. A.
El-Swaify on physical aspects of soil productivity as affected by
erosion.
On 10th-11th April, the Queensland Branch held a minisymposium "Compaction and Engineering Properties of Soils".
On the first day a series of short papers where presented and on the
following day a field trip to the Queensland Agricultural College
incorporated inspection of field trials, profiles of compacted soils,
cotton stalk puller and presswheel demonstrations, dynamometer
measurement of tillage forces, soil structure studies and
measurement of soil bulk density. The progression of speakers and
demonstrations provided something of interest for everyone.
Abstracts from the mini-symposium will be published in Soils
News as space permits.
Solum Productions continues to make videos (produced,
directed and filmed by Alex McBratney) of all talks (including the
recent mini-symposium) which are available for loan from the
Queensland Branch Secretary.
At a recent Branch meeting Mr. D. Lawrence, the 1985 student
prize winner, was presented with the CSIRO publication "Soils, an
Australian Viewpoint". This prize is offered by ASSSI (Qld) to the
student with the best pass in third year soil science who continues
with fourth year soil science.

Gary would appreciate communications with members of the
society who are presently working in the tropics or who have done
so in the past.

WA BRANCH
Mrs. Sue Mugambi has taken up the post of Director,
Conservation Council of WA, Inc. an umbrella organisation of
around fifty affiliated groups dedicated to focus public concern on
conservation and environment protection.
Mrs. Mugambi, 40, brings to the post a leisure interest in
bushwalking and mountaineering, academic training in natural
sciences, including botany, geology and soil science and extensive
research, teaching and administrative experience in biology,
protection forestry and agriculture, specialising in soil fertility and
plant nutrition in New Zealand, East Africa and Australia. She
predicts the major conservation issues in Western Australia and
indeed nationwide during the coming year will be mining in
national parks and nature reserves; woodchipping; agricultural
land degradation and mineral sand mining offshore.

NEW MEMBERS
Mr. G. A. Chapman, N.S.W.
Ms. K. O. Davey, N.S.W.
Mr. M. I. Huges, N.S.W.
Ms. M. J. Wheen, N.S.W.

Dr. J. S. Yeates, W.A.
Dr. I. R. P. Fillery, W.A.
Mr. P. J. Tille, N.S.W.
Ms. J. A. Cowan, N.S.W.
1
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SUBSURFACE DENSITY GAUGE
The RONLEY model SDG-39 is intended for use at
observation sites where a large number of rapid bulk density
measurements of the upper 45 cm soil layer is required.
Specifications:
Density Range 0.5 to 2.7 g/cmf 3 t Soil layer resolution
1.5 cm Measurement accuracy 0.8% of SD at mid range.

RIVERINA BRANCH

OMNIDATA EASYLOGGER
RECORDING SYSTEM

Afirst-everhistoric meeting of the Riverina Branch was held at
Hay on 7 March 1986. This meeting, organized by an enthusiastic
group of new members based at Hay, was very well attended. Four
most interesting talks were given, brief details of which are given
elsewhere in this issue of Soil News. After the four talks were given
there was a field inspection at a nearby property of an irrigation
system using permanent beds. This system had significantly
improved soil structure and increased gross margins by up to 50%.
The system had also enabled high crop yields to be achieved, e.g. up
to 10 t ha"1 of maize, and average yields of soybeans and wheat
were 2.5 and 5 t ha"1, respectively.

Multichannel, portable, reporting system for environmental studies using solid state RAM or EPROM memory
packs. System is MENU driven. Data is easily transferredto
computer.
Please note that a limited number of Easyloggers are
being offered at $2,287 which is at cost price on a first come
first served basis.
For more information please contact Dr. Peter Cull on
(067) 922 J67 or write to Irricrop Technologies Pty. Ltd.,
P.O. Box 487, NARRABRI, N.S.W. 2390.

During the business meeting which preceded the talks it was
reported that some work still needed to be done to complete the

• ^ • ^ • • • • • • • • • • ^ • • • • • • • • • • I M i
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FEDERAL COUNCIL 1986-1988
The incoming Federal Council members are
President:
JOHN FRENEY (062) 46 5442
CSIRO Division of Plant Industry, G.P.O. Box 1600, Canberra, ACT 2601
Vice President:
Not yet chosen
Hon Secretary:
ANDREW PINKERTON (062) 46 5282
CSIRO Division of Plant Industry, G.P.O. Box 1600, Canberra, ACT 2601
Hon. Treasurer: WARREN BOND (062) 46 5948
CSIRO Division of Soils, G.P.O. Box 639, Canberra, ACT 2601
Newsletter Editor: ROB WETSELAAR (062) 46 5551
CSIRO Division of Land and Water Resources, G.P.O. Box 1666, Canberra, ACT 2601

PRESIDENT'S COMMENT
The recent Soil Science Conference that was held in Canberra
(12th-14th May) was a credit to members of the ACT Branch. In
particular, thanks are due to Keith Perroux, who took a major role
in convening the meeting, and to Chris Barnes, Eric Craswell,
David MacKenzie, Ian Phillips and Bob Wasson who assisted in
various ways.
Thirty-two papers and four posters were presented at the
Conference, and with few exceptions, the quality of the material
and the methods of presentation were of a high standard. It was
interesting to note that approximately one-half of the presentations
examined aspects of soil physics, which reflects the recent upsurge
in research in this area. The majority of the remaining papers dealt
with soil chemistry topics, while few discussed aspects of soil
biology and pedology.

This is the last Soil News to be edited by Peter Clinnick, as
Federal Council will move to the ACT Branch in July. Peter has
succeeded in maintaining an excellent standard for our newsletter,
and we are grateful to him for the hours that he has spent in this
area of service to the ASSSI.
I would also like to express my appreciation to Brian Finlayson
and Russ Costello (Secretary and Treasurer, respectively) and to
Branch Proxies who have been active in Council discussions. We
pass control of Federal matters to the ACT Branch, knowing that
members there will, under the leadership of John Freney, continue
to work for the best interests of the ASSSI.
I would like to express my appreciation to the members of the
Society and especially the office bearers and Branch proxies of
Federal Council, in addition to the support from Branches.
LYLE DOUGLAS
President

TREASURER'S REPORT - JUNE, 1986.
BANK ACCOUNTS
Account
General Cheque A/C
General SIA
General Dep. Stock .
Conference stock

Opening
Balance
1/7/85
$ 6,203.92
18,486.56

—
$24,690.48
16,801.07
$41,491.55

Credits

Debits

$16,167.53
1,166.54
13,500.00

$20,824.13
16,000.22

—
$ 5,990.28

2,016.13

Closing
Balance
31/5/86
$ 1,547.32
3,652.88
13,500.00
$18,700.20
18,817.20
$37,517.40

GENERAL FUND
STATEMENT OF RECEIPTS AND EXPENDITURE FOR PERIOD 1/7/85 to 31/5/86
EXPENDITURE
ISSSI Subscriptions
AJSR Subscriptions
$ 19.00
Soil News Production (4 issues)
7,029.00
POSTAGE - Soil News
672.28
1,390.00
- Registration
36.00
108.00
President's Travel/Expenses
30.00
Telecom Linkup Meetings (two)
TOTAL
$ 8,576.00
Aust. Geoscience Council Membership
ASSSI Logo Competition/Drafting
ISSSI Subscriptions
Typing
1985/86
$1,168.00
Photocopying
Arrears
200.00
Petty Cash
TOTAL
$ 1,368.00
Bank Charges/Tax
ADD excess Receipts over Expenditure
AJSR Subscriptions,
3,025.00
Special postage,
8.00

RECEIPTS
ASSSI Subscriptions
1986/87
1985/86
1984/85
1983/84
1982/83

Advertising in Soil News
Interest on SIA/STOCK

150.00
1,166.54
$14,293.54

$ 2,808.00
3,433.00
4,485.50
708.25
1,253.19
683.84
200.00
200.00
90.00
35.40
198.10
11.35
187.38

$14,293.54

Interest on Deposit Stock
Sale of Conference Proc. .

CONFERENCE FUND
$2,016.13
Postage of Conf. Proc
126.00
ADD excess Receipts over Expenditure
$2,142.13

$ 31.60
2,110.53
$2,142.13

Book Royalties (Qld. Uni. Press)
Excess of Expenditure over Receipts

MONOGRAPH FUND
$ 101.89
Subsidy of "Impact of Man.." Printing
5,998.11
Drafting for "Impact of Man"
$6,100.00

$6,000.00
100.00
$6,100.00
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EDITORIAL
"Task for the Future"
Looking to the future and identifying the needs of rural and
urban communities and how those needs are to be satisfied is the
task which confronts us all in some form; whether we be political
analyst, extension officer, or researcher. Looking to the future
should also be the concern of our own Federal Council. This body,
in close liason with the State Branches should be facilitating the
process of planning for sustained national development. Our
continued contribution to developing and assisting implementation
of national strategies relating to conservation and primary industry
is fundamental to the success of future generations.
The future holds unknown problems, some of which may be the
legacy of our current land practices; for example, the impact of
herbicides, or solution mining activities. With the world's
population ever-increasing, constraints on production must be
minimised. That is natural resources must be available, not already
exploited. We must be prepared to examine and adopt alternative
directions that will allow sufficient flexibility for future generations
to have a choice of options for their existence.
Our Society is in need of an injection of new ideas and
reformulation of objectives if we are going to be an effective force in
forwarding the cause of soil science and the concept of sustainable
production, I must add that plotting new directions is made easier
when one has the benefit of hindsight.
It is imperative that the number of limiting factors which might
constrain production are minimised. For example, a major
constraint to our country's development will be water. To conserve

water resources the structural integrity of soils with high capacity
for water production must be preserved, perhaps at the expense of
other produce such as timber. We must be able to weigh up the
relative value of the banks of our non-renewable resources,
fundamental to ecosystem survival and human prosperity.
While it is fine to ponder on these matters, it is essentially up to
individuals to seek the solution to conflicting circumstances, and
we must seek a level or position where we can be most effective in
implementing action. Then we should look to groups such as our
Society for support. As a group we should ask ourselves what
aspect of our work should be incorporated in a statement of
objectives or directional guidelines, and, will a review of existing
objectives ensure that future Councils have clear guidence;
furthermore can a thread of continuity be maintained by this
means? In essence, if soil science and the benefits the science brings
to our world are to be effectively utilised then we must strive to
establish a firm base from which our enhanced image can emerge.
Only then will we effect change for our own rural communities, soil
science training and research, and assistance to overseas peoples in
need of soil science services.
Editor's Note: At this point, the conclusion of my term as editor,
I must say thankyou to all who have supported me in the enjoyable
task of producing Soils News. Our printers in Melbourne have
been T & H Hunter Pty Ltd, and as you have seen their service has
been excellent. To our new editor Mr. Robert Wetselaar I wish you
the very best of success for 1986-1988.

PHOSPHORUS STUDY RELEASED

X-Ray diffraction and optical and scanning electron microscopy
were used to identify some of the mineralogical and morphological
characteristics of the suspended sediments. The elemental
composition, organic matter content, surface area and particle size
distribution of the samples were also measured. The phosphorus
was probably associated with several components (e.g.
hydroxyoxides, clays) of the particulate matter.
The biological availability of the particulate bound phosphorus
was assessed using two chemical extractants (NaOH, NaHCOa),
an anion exchange resin and an algal assay technique using
Scenedesmus obliquus. A substantial portion of the particulate
associated phosphorus was considered to be potentially
biologically available.
The loads of suspended sediment and chemically estimated
"available" phosphorus exported from a largely pastured and
forested catchment were found to be similar to those from an
intensively cultivated catchment. This similarity was attributed to
the stable, well drained, non-dispersive soil types in the catchment
and to in-stream sedimentation processes. Compared with a study
of phosphorus availability in the Yarra River (Sinclair 1984), the
significance of the suspended sediment exported from Shepherd
Creek is as a transporting medium for phosphorus sources added
downstream, rather than as a major source of biologically available
phosphorus per se.

Summary of a Thesis submitted for the Master of Applied
Science Degree by Bruce Weston, State Chemical Laboratories,
Department of Agriculture Victoria.
There is increasing awareness that soil material and associated
contaminants (nutrients, trace metals, toxic organics and residual
chemicals) eroded from land surfaces can markedly influence
stream water quality. Protection of our limited soil and water
resource requires detailed study of the effect of land use on water
quality, an understanding of pollutant behaviour and development
of appropriate catchment management techniques.
At present most research projects identify the mechanisms
involved in runoff generation and soil erosion - however, very few
studies are directly concerned with the generation and transport of
riverine suspended particulates. The environmental significance of
this suspended particulate is that it:
i
represents a major mechanism by which nutrients, toxic
organics and heavy metals are transported in aquatic systems,
ii represents a soil loss from upstream land uses,
iii can cause "off-site" damage including siltation of streams and
reservoirs, increased turbidity, eutrophication and
toxification of waters,
iv provides an indication of the source of eroded materials,
v
is useful as a monitoring medium of ambient nutrient and
contaminant levels due to its substantial concentrating ability
for phosphorus, metals and organic contaminants.
The study reports on the partitioning of phosphorus between
particulate and filterable forms in Shepherd Creek, a minor
tributary of the Yarra River, Victoria. The effects of land use, storm
events and catchment characteristics are discussed in relation to
phosphorus partitioning and the loads of suspended sediment and
associated phosphorus exported from the catchment. The majority
of the phosphorus was transported in association with suspended
material during storm events. For this reason, emphasis was placed
on developing methods to effectively sample streams during storm
events. During most rainfall events, road runoff and remobilization
of stream bottom sediment were found to be the major sources of
riverine particulate material. Only during infrequent, intense storm
events was overland runoff observed on cultivated land.
To allow the physical and geochemical properties of the
exported particulate material to be assessed, gram quantities of the
particulate matter were collected using continuous flow centrifuge.

SOIL CONSERVATION COMMITTEE
Appointments to the Soil Conservation Advisory Committee
have been announced by the Minister for Primary Industry, John
Kerin.
The Committee, which has been established under the Soil
Conservation Act 1958, comprises:
Dr. Graeme Robertson, Commissioner of Soil Conservation,
Western Australian Department of Agriculture;
Dr. Bob Campbell, Director, Land Protection Service,
Victorian Department of Conservation, Forests, and Lands;
Dr. Neil Monteith, Chairman/ Managing Director, Australian
Agricultural Consulting and Management Company;
Max Middleton, Farmer;
Professor John Burton, Dean, Faculty of Resource
Management, University of New England; and
Dr. Brian Roberts, Dean, School of Applied Science, Darling
Downs Institute of Advanced Education.
Professor Burton is to be the presiding member of the Committee.
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NOTES FROM THE 135th
ORDINARY MEETING OF
FEDERAL COUNCIL

ACROSS THE TASMAN
In New Zealand Soils News
33.

No. 6.

1985

Articles of interest
An adobe dairy factory near Naseby
C. W. Childs
Allophane and Ferrihydrite in Andesols
R. L Parfitt
Soil Critter 39 - Pedobugs
H. P. McColl
Book reviews:
Interactions between Science and Faith
P. C. Russell
Root Zone Limitations to Crop Production on Clay Soils
R. L Parfitt

held on 2nd June 1986.
• The Australian Journal of Soil Research is one often scientific
journals to be trimmed in size by the lastest round of CSIRO
cutbacks. The size of AJSR will now be limited to 125 pages in
order to achieve a maximum weight of 250 grams for the journal
plus packaging. Council will be expressing its concern at this short
sighted penny pinching directly to the CSIRO chairman and to the
Federal Government and encourages branches and individual
members to do likewise.

34. No. 1. 1986

• Federal Council will be preparing bromide copies of the new
Society Logo for distribution to the branches. These bromides can
be used in the preparation of letterheads and other reproductions
of the logo.

Soil Science and NZ society
/. K. Syers
Planning for science and technology
R. B. Miller
An improved spot plate for field analysis
H. J. Powell
Soil organic matter and nutrient cycling
D. J. Ross
Soil Critter 40 - Bumble bees
H. P. McColl
Influence of lime and P on K and Mg leaching
/. R. Phillips
Chloride fertilizers - effects on fodder beet production
and soil properties
S. S. Magat
34.

• The National Soil Conservation Association, which originated
in Victoria, has now set up branches in other States and at the
Federal level. Council plans to approach the Federal body of the
Association with a view to developing close ties and to setting up
cooperation between the two groups. Branches are encouraged to
do likewise at the State level.

No. 2. 1986

Editorial: A lesson in prejudice.
The erosion of soil research.
1985 Science and technology plan.
Soil critter No. 41 - Maggots.

• Council adopted a motion to increase fees in the next financial
year by $1.00. The new subscription rates will be $20 for full
members and $7 for students and retired members.

V. A. Orchard
B. Clayden
N.R.A.C
H. P. McColl

B. L. Finlayson
Federal Secretary

SOIL EROSION "EARLY WARNING SYSTEM" SOON?
Australia-wide interest is expected in the outcome of a South
Australian soil conservation project aimed at developing an "early
warning system" for erosion-prone land.

State with the greatest potential for land degradation. More maps
will be produced as the project develops.
Satellite technology will be used in the project's second phase to
be run in tandem with the map-making exercise.
Remote-sensing devices aboard the Landsat satellite will be used
to monitor seasonal changes in the protective cover of land under
threat of soil erosion. This information will be transposed on to the
land classification maps to approximate the area of susceptible
land and act as a focus for extension activity.
Project leader, Davie Maschmedt, Senior Soils Officer at
Northfield Research Laboratories, said the satellite images could
give a broad picture of the trends in the adoption of land
management practices.

The project, funded under the National Soil Conservation
Program, and to be carried out by S A Department of Agriculture
soils officers, will be two-pronged.
Land classification maps detailing areas potentially at risk from
land degradation will be prepared for use by extension officers
involved in group conservation schemes and general agronomic
work.
Sixteen maps, each covering two 500-square kilometres will be
produced over the next four years. They will cover areas of the

SUMMARIES OF TALKS
"New Degree Course 55

"Effect of Soil Compaction on
Plant Growth"

Summary of talk given by Dr Jim Prat ley, River ina- Murray
Institute of Higher Education, Wagga Wagga, to the Riverina
Branch on December 13, 1985.

Summary of a talk by Dr. Hwat Bing So, Department of
Agriculture, University of Queensland. Qld Branch MINI
SYMPOSIUM Compaction and Engineering Properties of Soils

A general upgrading of undergraduate courses in agriculture
was occurring at the Riverina-Murray Institute of Higher
Education. Diploma courses were being replaced by degree
courses. Henceforward, TAFE colleges and the Tocal and
.Murrumbidgee Colleges of Agriculture would be responsible for
Associate Diploma and Certificate courses. Students at the
Institute studying agriculture for three years would be awarded a
B.App.Sci. degree which would involve a general course to ensure
maximum employment flexibility. This degree would be in
contrast to the 4-year agricultural science course at Sydney and
New England universities which tend to be more research oriented.
Once employed. Institute graduates could gain greater skills and
specialisation by enrolling as correspondence students in post
graduate diplomas (expected to be made available by the Institute
in 1987), or in Master's degree courses (expected to begin in 1988 or
1989).

The physical characteristics of the soil may impose limitations on
plant growth and yield through its effect on root growth. Since
there is a close co-ordination between the growth of roots and
shoots, limitations to root growth will be expressed as reduced top
growth and possibly yield.
A most important effect of compaction is increased soil strength,
particularly at low water contents. This will result in reduced root
growth and rooting depth as well as a change in root distribution
with an increased root density above the compaction layer.
Together with the reduced water storage in the subsoil, reduced
rooting depth and density will result in lower water uptake.
Uptake of non-mobile nutrients such as phosphorous is also
affected by the soil's bulk density through its effect on P uptake per
unit length of root and on the total root length per plant.
In the field, plant growth and yield are shown to be dependent on
the degree of compaction and the depth to the compacted layer as
well as its interaction with climate or irrigation.
7
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"Wind Erosion Research in
Western NSW"
Summary of talk by John Leys, NSW Soil Conservation
Service, Buronga, to the Riverina Branch on March 7, 1986
In western NSW the soil structure of red brown earths can
readily be lost, sometimes being reduced to single grains after only
two cultivations. Consequently, where cropping is carried out
stubble retention is essential. Long fallowing, involving ripping the
soil in the year before cropping to store water, can also be
beneficial. Owing to the frequent changes in wind direction the use
of windbreaks has been found to be of only limited value. Wind
tunnel tests and measurements of soil aggregate stability have been
used to assess the effects of various soil management treatments. In
experiments comparing the effects of disc (D), chisel (C) and blade
(B) ploughing with conservation tillage (CT) using chemicals to
control weed growth, the CT treatment has shown itself to be
superior by causing the least soil movement and nutrient loss, as
well as producing the highest mechanical stability. The D treatment
was by far the worst treatment, causing the greatest amount of
damage to the soil as well as the least profitable returns from crops.
There was a need for townspeople to protest more about the dust
being produced from these poor cultivation practises, so that more
and more farmers could be encouraged to adopt CT techniques.
This way, there would be no need to construct road warning signs
such as "Beware - Field Crossing Road".

"Ecology and Control of
Woody Shrubs"
Summary of talk given by Sandy Booth, NSW Soil
Conservation Service, Buronga, to the Riverina Branch on
March 7, 1986
In the north-west of NSW human activities have caused a
gradual shift from grassland to shrubland. Over a 30-year period
much grassland has been replaced by shrubs such as turpentine
which can be considered as 'woody weeds'since they have tap roots
and a surface rooting system which competes with pastures. Over
the 5-year period 1977-82, a study was made of 3 species (hopbush,
punty bush and turpentine) at 4 sites at Bourke and Wanaaring.
The study was made to obtain a better understanding of the nature
and extent of this encroachment by 'woody weeds' and of the
management implications. Where hopbush was dense high levels
of seed (from 1 to 9x 106 seeds ha"1) were found, whereas in adjacent
areas free of hopbush no seeds were found. This suggests that if
seeds are treated close to existing shrubs then control measures can
be effective. It was found that longevity of seeds was not great: after
2 years only 2% were viable. Also, to get a high level of seed
emergence, a sustained high level of moisture over several days is
required. Furthermore, if the summer is dry there is no survival: if it
is wet, then the survival rate of seedlings is high. Once the shrubs
reach 1 m in height they have a 90 to 100% chance of survival. Even
when they reach 0.25 m they have greater than 80% survival rate.
Thus many factors affect the rate of encroachment: they include
climate, soil type, germination environment, shrub density, disease
and pasture competition. Control measures include the use of fire
and chemicals, and grazing, particularly by goats.

"Developments in Wine
Sciences"
Summary of talk by Dr Andrew Markides, Riverina-Murray
Institute of Higher Education, Wagga Wagga, to the Riverina
Branch on December 13, 1985.
In 1985, at the Riverina-Murray Institute of Higher Education
there were 136 students studying for the degree of B.App.Sci.
(Wine Science); another 153 students were studying for the
Associate Diploma in Horticulture (Viticulture); and 33 students
were studying for the Associate Diploma in Horticulture
(Amenity). In the wine science degree course, which was designed
mainly for potential winemakers, the subjects studied included
chemistry, mathematics, physics, vine management and
physiology, wine production, wine microbiology, biochemistry
and wine engineering. In the viticultural course, which had a more
practical bias and was designed to produce good vineyard
managers, the subjects included biology, plant science, soils and
plant nutrition, irrigation, vine management and some aspects of

wine production. The major objective of the courses was to
integrate knowledge and foster liaison and understanding between
the winemaker and the grapegrower.
During the past 20 years there had been many significant new
developments ranging from site selection, management techniques,
to the introduction of specialized equipment and techniques. New
techniques were helping to produce a wide range of high quality
flavoursome wines with a long shelf life.

"The Partial Contributing Area
Model of Runoff Generation
and Catchment Erosion"
Summary of a talk to the Victorian Branch by Dr. B.L.
Finlayson, University of Melbourne, on June 6, 1986.
Mechanical erosion by water, in the absence of pipeflow in the
soil, only occurs in those parts of a catchment which generate
overland flow. The identification of these areas on the ground is
important for catchment management. The traditional model of
surface runoff generation which derives from the work of R.E.
Horton (1933) treats the whole of the storm hydrograph as surface
runoff produced by rainfall intensities higher than soil infiltration
capacities. Horton also recognized that in some catchments
overland flow would occur only in saturated areas close to the
stream. This idea, neglected for 30 years, was developed in the
1960's and 1970's and led to the statement of the partial
contributing area or variable source area model of runoff
generation. Concurrently with this work came the recognition of a
number of flow types which contribute to the storm peak,
particularly throughflow in the soil.
That part of a catchment which contributes overland flow
during a storm is usually saturated or nearly so at the start of
rainfall and produces saturation excess overland flow. The partial
contributing area consists of the stream channel and areas of
flowline convergence on soil covered slopes. An estimate of the
minimum size of the partial contributing area can be made by
dividing surface runoff volume by storm rainfall depth. This
requires a more sensitive separation of the components of the storm
hydrograph then can be achieved by the usual methods.
Relatively little work has been done on the actual identification
of partial contributing areas on the ground though this has been
attempted by Finlayson (1977) and Finlayson and Wong (1982).
The work of O'Loughlin (1981) represents a major development in
this regard. For any given catchment wetness, defined by the level
of baseflow in a stream prior to a storm, saturated areas can be
determined on the basis of slope angle, contour curvature and soil
transmissivity.

"A Rapid Analysis Method for
Soil Pore Structure and its Use
in Soil Compaction Studies"
Summary of a talk by Chris. J. Moron* and Alex. B.
McBratney, CSIRO Division of Soils, Qld Branch MINISYMPOSIUM Compaction and Engineering Properties of
Soib, 10th April, 1986.
A new, image-analysis based method for rapid analysis of soil
pore structure is presented. A technique for production of an
undisturbed planar face through soil with pore space in the field
condition is described: field impregnation of the exposed face and
grinding back beyond the original surface to a smooth unsmeared
finish. Grinding is followed by digitization, digital grey level image
segmentation and subsequent processing and analysis of the
resulting binary image. Methods of image production are
described, explained and illustrated. Using the resulting digital
binary images of vertical planes in the soil, estimates of several pore
structural parameters are made for contiguous parallel linear
probes. Depth functions of these parameters are estimated using
smoothing splines and these functions together with their
associated standard errors are used to compare the pore structure
of sampled specimens. Samples and results from tillage and fallow
management and compaction trials are shown as examples of the
technique and implications for soil compaction studies are
discussed.
•Speaker and Joint CSIRO Division of Soils/University of
Sydney, Department of Soil Science, Postgraduate Research
Student.
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"Soil Physical Properties
Affected by Cultivation"

late 70's that cropping in this Division has expanded to any extent.
This has been due largely to the availability of improved returns,
the development of larger machinery, periodic poor wool prices
which have encouraged wool growers to diversify into cropping.
There are many arguments against cropping in these more
marginal areas, particularly if this is done just before a 5-year
drought. However, if stock are not managed properly during such
times the topsoil will blow away whether it has been cultivated or
not. The sharp hooves of sheep can easily carve up the soil surface
leaving the topsoil vulnerable to wind erosion. Without reducing
the seed population of less desirable species (Stipa and Speargrass)
there is little hope of establishing more desirable species such as
medics, lucerne and 'Consol' lovegrass. Cropping has enabled
improved stock management to be achieved. The subsequent
improved pastures have facilitated better nutrition of the sheep,
with fewer burrs being present in the wool. Furthermore, grain,
which has been harvested during the cropping period and
subsequently stored,can be used for supplementary feeding of ewes
and rams to improve fertility and lambing percentages. This grain
can also be used for stock feed during droughts.

Summary of a talk by Des. McGarry, CSIRO Division of Soils,
Qld Branch MINI-SYMPOSIUM Compaction and Engineering
Properties of Soils, 10th April, 1986.
The nature of soil properties of a grey cracking clay (Typic
Pellustert) following pre-season land preparation for cotton at
three different soil water regimes ('dry', 'moist'and 'wet*) have been
investigated. All treatments had similar, intensive land preparation
typical of commercial practice for furrow-irrigated cotton. Cotton
was then planted over the trial.
In general, cultivation of this soil when 'wet' rather than 'dry' has
led to a poorer soil environment in which plants grow less well.
Specifically, among the effects measured were:
- height of cotton plants, number of green bolls per plant, plant
population per metre: all significantly less in land prepared
'wet'.
- end of season profile morphology: generally massive to 65 cm in
land prepared 'wet', the 'dry' prepared being little different to
the pre- season uncultivated soil.
- soil water extraction: significantly less in the Vet' treatment,
with less soil being utilized by the plant.
- soil bulk density: significantly greater to 20 cm in the land
prepared wet.
- zones of oriented clay: microscope analysis showed significantly
greater area of oriented clay to 25 cm in the land prepared 'wet'
relative to that prepared 'dry'.

"Advancements in Soil
Improvement Techniques for
Irrigated Cropping"
Summary of talk by John Muir, NSW Department of
Agriculture, Hay, to the Riverina Branch on March 7, 1986.
Pasture establishment following watering-up on newly laserlevelled irrigation country is often very poor due to surface
crusting, especially on sodic soils. Broadcasting of gypsum on the
soil surface near planting time with subsequent watering, which
partially dissolves the gypsum, is one method of amelioration but it
is costly. A typical application rate is from 2.5 to 51 ha"1 at a cost of
about $25 per tonne of delivered material. A cheaper, but just as
effective method in terms of seedling establishment, is to use special
equipment which enables dissolved gypsum to be applied with the
irrigation water. In March 1985, this new method was compared
with conventional gypsum treatments on a property near Hay. It is
estimated that the cost of applying the dissolved gypsum was about
$25 ha-1, or about one-fifth of that for the 5 t ha'1 dry gypsum
treatment. The prototype gypsum dissolver and applicator is
currently being developed by K.E. Kernebone at the Agricultural
Engineering Centre, Glenfield.

"Do Decision-makers Take Our
Land Capability Data
Seriously?"
Summary of a talk by Dr Brian Roberts, DDIAE Towoomba,
to the Victorian Branch, 11th April 1986.
Australian soil scientists have long had a good reputation worldwide for their work in soil survey and land capability planning. The
methods developed by State departments, CSIRO and universities,
have resulted in land use maps and reports of high quality in all
States, if not in all regions.
When this major achievement is viewed against the background
of almost unprecedented land degradation within 200 years, the
implementation of our very expensive data on land capability is
called into question. In essence there is a serious breakdown
between the scientific arena of soil survey and the political areas of
land use decision-making, including soil conservation policy
implementation.
Expedient land development decisions are being made on
irrigation schemes, marginal cropping land and the stocking rates
of grazing leases. While soil science and land use planning
specialists do not have all the answers on classifying land according
to all possible alternative uses, too many cases are still occurring
where the information available virtually guarantees the long term
failure of certain rural "development schemes".
It is strongly recommended that professionals in soils and land
use planning should become more active in gaining access to high
levels of decision-making in an effort to ensure not only that their
life's work is recognized for what it is, but that they, as
professionals, are seen to be contributing positively to the critical
final stage of decision-making in the permanent use of nonrenewable resources.

"Stress-Strain Relationships in
Soils and the Process of
Compaction"
Summary of a talk by J. M. Kirby, CSIRO Division of Soils, to
the Victorian Branch, 10th April, 1986.
When acted upon by external stresses from tyres, tillage
implements, etc., soils may deform by shear, volume change or
both. Compaction strictly refers only to volume changes, and
traditional models of compaction in agricultural soils, while they
often account for the influence of shear stress on compaction, make
no mention of shear deformation. Yet it is clear that shear
deformations result in considerable damage. In wet soils near
saturation, for example, the capacity for volume change is very
limited; yet the passage of a tyre will induce shear deformation
which will obliterate structure in the soil, with undesirable
consequences for water movement, aeration and so on.
It is shown that the overall response of soil to imposed stresses is
well explained by a form of critical state soil mechanics model. The
model is developed in a straightforward manner from readily
observable soil response in simple shear box tests. The model is
explained in geometrical terms - no mathematical development is
necessary.
The model refers to an idealised element of homogenous soil.
Real soils differ from this idealisation, particularly because they
possess structure. In applying the model to practical problems, the
type of problem dictates the manner in which structure is
accounted for. In assessing damage by wheels, for example, one
might choose to assess the worst level of damage from lower bound
strengths. However, in assessing the strength required of a tine to
till the soil, one would choose upper bound strengths to ensure that
the stresses on the tine do not exceed its strength.

"Benefits of Dryland Cropping
in the Western Division"
Summary of talk given by David Martin on behalf of Andrew
Storrie, NSW Department of Agriculture, Hillston, to the
Riverina Branch on March 7, 1986
Dryland cropping has been practised in the Western Division of
NSW since the area was first settled by Europeans. Initially, it was
only on a very small scale due to the difficulty of clearing,
cultivating and sowing with horse-drawn implements. The major
crop was oats, grown mainly for horse feed. It has only been in the
9
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"Effect of Soil Compaction on
Seedling Establishment"

"More than just a Quick Fix"
Summary of talk by Jim Dixon to Western Australian Branch,
23rd April, 1986.

Summary of a talk by B. J. Radford. Qld Branch MINI
SYMPOSIUM Compaction and Engineering Properties of
Soils, 10th April, 1986

It really is hard. Five years with an international aid agency
demonstrated to me most convincingly that the chances of
mounting a successful aid project are pretty small.

Poor crop establishment is a problem on a range of soil types in
the grain belt of Queensland. Commonly only 40-60% of seeds
sown emerge when conventional sowing machinery is used. The
major factor limiting establishment is usually a lack of soil water at,
and after, sowing.

My perspective was that of junior boy, working for a short time
in only one sector. That sector was soil conservation.
My concern is that overfiveyears I didn't see too much progress
being made in the soil conservation area, that there weren't too
many projects which could be judged successful. This is admittedly
a personal assessment.
While in project design there was generally provision for
evaluating efficiency of implementation, in no project design was
there provision for post factum evaluation. There was little or no
attempt to measure the success of the project itself.

In a series of ten field experiments at sites where soil water was
lacking, seed soaking for two hours and water injection at 40 ml nr 1
did not increase sorghum establishment. However, a 93 mm wide
press wheel weighing 37 kg gave significant increases in all ten
experiments. On average, the press wheel increased sorghum
establishment from 30 to 54%.
Soil compaction with a press wheel apparently increases soil
water movement to the seed, but reduces aeration; it reduces the
depth of soil over the seed, but increases the mechanical impedence
of seedlings; it concentrates rain water in the press wheel furrows,
improving the water supply in dry conditions but causing
waterlogging after heavy rain; its affects evaporation and seedbed
temperatures in various ways; and it reduces the damage to seeds
and seddlings caused by soil insect pests. The optimum press wheel
pressure at a site maximizes the nett beneficial effect of compaction.
The optimum pressure depends on soil type, soil water content,
crop species, seedbed tilth and the population of soil insect pests.
Press wheel design can also be used to distribute pressure to the
maximum advantage of the germinating seed and emerging
seedling.

While different criteria could be used to assess different types of
project, the key would have to be thatfiveor ten years after external
involvement had ceased, there remained some positive evidence of
that involvement. This 'evidence' could be general acceptance of a
new technique, a new laboratory which continues to function, or a
survey group or extension group which continues to operate
(efficiently?).
If my premise can be accepted, i.e. results must be durable, but
few if any projects produce durable results, what can be done to
improve the odds? The answer is "I don't know". But perhaps a few
pointers are possible.
Projects should be low key and long term. Time is needed for the
recipient staff to grow into positions of responsibility; frequently a
full generation for senior positions. Time is also very necessary for
new ideas (to be verified and) to become part of the conventional
wisdom; again, a generation is indicated.
Some way must be found for the subject agency to generate its
own operating and development capital. We from wealthier
nations frequently fail to recognise that unless the project provides
fuel, there is no fuel, or unless the project provides vehicles, there
are no vehicles. Once the project withdraws, there will be no more
fuel and no more vehicles anyway.
One enterprising national project leader from Benin established
a printing business to fund his soil survey activities. One way or
another, the budgetary problems must be overcome if results are to
be lasting.
The local employees need to be given a fair go. One competent
and well qualified 'middle manager' has a disposable income of
SUS16 per month. No surprise that he is 'moonlighting' and his
responsibilities within the Ministry of Agriculture are being
neglected. Good staff are easily poached. In several agencies I saw
senior staff consciously obstructing the technical advancement of
their subordinates for fear of an eventual power challenge. Is there
way of ensuring that income, promotion and career prospects are
adequate to produce a fair effort? None that I know of; but the
problem needs to be addressed.
A problem, closely related to that of above, is that of 'internal
polities'. The rules of fair play say that we shouldn't meddle, but
how often is the national component diverted to some prestigious
but precarious pet project. The medieval practice of handing out
grain so the villages will cheer for the king is still alive and doing
well.
So is the medieval (?) practice of building an irrigation dam but
economising on the soil survey, or clearing the forest, but not
allocating funds to promoting soil conservation. Again, I cannot
see a way around this obstacle, but contend that until a solution is
found, progress will be slow - or nil.

Press wheels form an integral part of deep furrow planters,
which allow sowing time on heavy clay soils to be extended up to
eight weeks after rain. This technology allows seed to be sown at the
optimum time, not when unreliable rainfall dictates. The result is
higher average grain yields and more reliable agricultural systems.

"Investigation of Conservation
Cropping Techniques"
Summary of a talk by Ian Potts, given to the Victorian Branch,
5th May, 1986.
Erosion on cropland occurs when soils are exposed to erosive
rainfall. Generally, the most erosive rainstorms occur in the late
summer and autumn periods. This coincides with the time that
cropping soils are either in fallow, dry pasture or stubble. On
similar soils and farming systems Aveyardo(1982) reported that
soil loss of varying amounts could produce up to a 50% yield
decrease on experimental sites. Even a 10% yield decrease in the
Bendigo region has been estimated to be equivalent to a $2.5
million income loss. Soil erosion also has a number of off-site
effects including siltation of roads and water courses, and a
lowering of catchment water quality. For both economical and
aesthetic reasons there is a justifiable need to reduce the erosion in
Victorian cropland areas.
Research by Cooke (1986; and Cooke et. al. 1986) has shown
that many of the results from investigations elsewhere in Australia
and overseas are not applicable to the more arid red duplex soil
cropping situations. There is a need, therefore, to investigate
cropping techniques both old and new to assess their suitability to
conserve our soil resources.

The question is put 'why are so few if any soil conservation aid
projects successful?' A few observations are made: none of them
technical. Remember about ten years ago people started to talk
about the 'socio economic aspects' - well, it has been mostly talk, at
least as far as people designing soil related aid projects are
concerned. Those in the development aid business must address
directly the social, institutional, economic and political context of
their project. These aspects are infinintely more difficult than the
technical package, but MUST be addressed if there is to be any
chance of success - by whatever criteria. Think about it the next ,
time you design a project.

The effect of various cropping practices (number of cultivations
and stubble management) have been investigated in the Bendigo
region, using a rainfall simulator. Results of these preliminary
investigations indicate that protection of the soil surface (e.g.
stubble retention) and improvement in rainfall infiltration produce
the largest reductions in soil loss. Cropping techniques that achieve
these aims appear to vary with the inherent properties of the soil
type involved.
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"Soil Properties and
Tractor/Tillage Efficiency"

"The Soils of Zimbabwe"
Summary of talk by Max Churchward to the Western
Australian Branch, 23rd May, 1986.
A recent trip to Zimbabwe provided an opportunity to look at
the soils and their physical setting. This included a first hand view of
areas mapped by L.C. King and others as part of a system of
continent-wide land-surfaces.
Zimbabwe is dominated by granitic rocks of the Rhodesian
Shield, but with some Karoo sediments and lavas to the west.
Along with much of eastern Africa it has been elevated by
multiphase up warping since mid-Mezozoic times.
Harare, the capital, is on a central drainage divide at 1500 m.
This almost flat terrain represents King's African surface developed
from the older Gondwana surface considered to be now
represented by scattered emergent summits at about 2500 m.
Eastwards, in particular, this plateau had been extensively
dissected wtih consequent widespread exposure of granitic rocks.
In detail this often comprises a somewhat stepwise succession of
broad valleys each separated by hill belts and scarps. Thus,
downstream from the African surface is the post-African followed
by the Pliocene and Pleistocene surfaces. There is little to establish
the absolute age of the sequence and it is often difficult to delineate
discrete surfaces. Nevertheless it is a bold concept and apparently
offers a useful introduction to the region.

Summary of a talk by J. N. Tullberg. Qld Branch MINI
SYMPOSIUM Compaction and Engineering Properties of
Soils, 10th April, 1986.
Soil provides a reaction to the forces imposed by tractor
operations largely by plastic deterioration. This process usually
increases soil bulk density - and thus the energy requirements of
tillage - in addition to reducing the efficiency of wheeled traction.
The work to date has examined the mechanics of tractor/tillage
operations in terms of their energy efficiency within a cropping
system. Further work as involved investigation of controlled traffic
cropping at QAC, where the tillage and traction functions have
been separated.
Two years work has shown that controlled traffic operations can
reduce tillage implement energy requirement by more than 30%
and improve tractor performance by more than 10% compared to
similar conventional tillage operations. It has also shown that the
number and depth of tillage operations can be reduced when
implements are operating in uncompacted soil, but several seasons
of work will be required to quantify this effect.

Deep kaolinitic saprolite occurs extensively on all these surfaces
and mantles slopes as steep as 30 degrees. Its consistency compares
with saprolite in south west Australia but the pallid zone condition
was not observed. There appears to be no laterite as an in situ
capping to the saprolite. Some ironstone pans formed by
recementation of colluvium were seen: some would refer to these as
"low-level laterite".
Stone lines are a common feature in the upper 2 m of the regolith
and they occur on all the main land surfaces of King. In Zimbabwe
stone lines are explained by reference to pedoturbation by termites,
a theory of some 40 years' standing. Road cuttings provided
lithological and stratigraphic evidence of the coliuvial nature of
materials above the stone line which affords general support to the
coliuvial origin of the material above the stone line as proposed by
workers in geomorphology and geology (such as R. V. Ruhe) who
seek a more effective understanding of the regolith.
The dominant soils appear to be red earths: the Factual Key
seems to accommodate most of the field morphologies observed.
Gradational profiles tended to be associated with material from
granitic rocks and Uniform profiles are often in terrain on more
basic rocks. In general parent rock has had an important bearing
on the soil profiles even where stone lines and deep weathered
regolith occurs beneath the solum.
The local system of classification depends very much on their
weathering status (both primary and secondary minerals) and
nature of cation exchange. However, it was not clear as to how
frequently these criteria were determined in a group of profiles or
whether the bulk of individual profiles were classified in thefieldby
guesswork or prior experience. A classification based, in the initial
stages, on profile morphology would affect an early classification
and such classes could be further subdivided if necessary by
laboratory analysis and the like.
Soil Taxonomy continues to make inroads into the region but
there is significant disquiet regarding the amount of analytical
details needed for an adequate placement of profiles in this system.
Prefixes such as "pale-" (soils on old landscapes) appear to add
little to the basis of technology transfer nor can its use be readily
substantiated. The moisture regime, an important element of soil
taxonomy, frequently can only be inferred by reference to non-soil
information such as climatic data.
The broad scale soil map of Zimbabwe has somewhat less
information content than the equivalent in Australia (the Atlas). In
particular information on landform is missing and perhaps this
reflects the general lack of interest on geomorphology in that
country: certainly with regard to soil-landform relationships.
Advice on the use of soils is often based in part on the present
classification scheme. This is often on a paddock basis usually for
the generally very successful commercial farms. Much less advice is
available for the small, often peasant, farmers that make up the
bulk of the rural community.
Soil surveys are on an ad hoc basis and often done by contract.
This tends to lead to a general lack of continuity in the study of soil
patterns and a loss of effectiveness in technology transfer. Certainly
there is no group of persons dedicated to providing an overview of
the soil pattern. The need for this is seen in particular as providing a
basis for setting soil survey and research priorities as well as
extrapolating the results of more detailed investigations.

The combined effects of controlled traffic farming appear likely
to allow a reduction in the fuel energy cost of crop establishment by
more than 50% and this has already been demonstrated in one
cropping sequence. While the first winter cereal crop yield was
reduced by 13% (in comparison to deep-tilled conventional
operation), controlled traffic has had no significant effect on the
yield of summer crops or subsequent winter cereals.
Controlled traffic has a substantial effect on subjective
assessments of soil condition, but this is not reflected in the physical
soil property data gathered to date. Preliminary measurements of
water infiltration rate have shown a greater effect.
The work has been funded by the National Energy Research
Development and Demonstration Council.

"Soil Factors in Relation to
Tillage Implement Design"
Summary of a talk by H. D. Harris, DDIAE. Qld Branch MINI
SYMPOSIUM Compaction and Engineering Properties of
Soils, 10th April, 1986.
Tillage is a process which strains a soil, causes it to fail, and then
manipulates the wreckage to produce some final soil condition.
Soil state properties and soil behavioural properties are involved
throughout this process, but it is only when the soil is failing that
there is a reasonable analytical understanding of soil behaviour and
response. Consequently, the soil factors involved are seen as those
associated with the classical theory of soil failure, and with the
mechanical interaction of the tool and the soil.
Prior to failure, the soil responds to the strains imposed by a
tillage tool by developing the stress systems which are addressed by
the failure criteria. The conversion of strain to stress is in general a
complex problem, and is not well understood.
Similarly, following failure, the soil may be subjected to further
manipulation intended to produce the desired final soil condition.
There are indications that this part of the process may be
characterised by soil properties such as friability, as well as the
properties involved in the mechanics of the manipulation, such as
friction coefficients and density.
Implement design has traditionally been concerned only with the
forces required to fail a given soil. This is an approach which
neglects other factors such as the prediction of the mode of failure
and the effects of strain rate (or working speed) on soil parameters.
Some recent work has considered these problems, but the situation
is not yet fully resolved.
This work proposes that tillage should be seen as a complete
process, with attention being given to all its components parts and
to the definition of the soil properties involved in each.
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ONCE ONLY OFFER
"Australian Soils : The Human Impact"
A new book, titled "Australian Soils: the Human Impact" has been written by 21 authors from CSIRO, State Instrumentalities and
Educational Institutions. It consists of some 500 pages and has been given a subsidy of $6,000 by ASSSI. Members may therefore purchase a
copy for $39 (postage included), while the retail price will be approximately $55 a copy.
Please place orders with Lyle Douglas, Dept. of Agriculture and Forestry, University of Melbourne, Parkville, Victoria 3052
(03) 344 5023.

Conferences and Workshops
INTERNATIONAL CONFERENCE ON
THE VULNERABILITY OF SOIL AND
GROUNDWATER TO POLLUTANTS
MARCH 30 - APRIL 3,1987.
Organised by the National Institute of Public Health and
Environmental Hygiene, Noordwijk aan zee, The Netherlands
CALL FOR PAPERS.
ENQUIRIES: Congress Office,
VSGP 37 C/O KIVI, P.O. Box 30424,
2500 GK THE HAGUE, THE NETHERLANDS

INTERNATIONAL CONFERENCE ON
LANDSCAPES OF THE SOUTHERN
HEMISPHERE
ADELAIDE, SEPTEMBER 2-7,1986
Ms. Muriel Ellis,
P.O. Box 753, Norwood, S.A., 5067,
AUSTRALIA.
Ph. (08) 332 4068

AUSTRALIAN SOCIETY OF SOIL SCIENCE
INCORPORATED
A D V A N C E NOTICE
NATIONAL SOILS CONFERENCE 1988
The Australian Society of Soil Science will be holding a National
Soils Conference in 1988.
Preliminary details are as follows:- Date: Monday 9 - Friday 13
May 1988
Venue: Australian National University, Canberra ACT
Theme: General
Duration:4-5 days. Associated field excursions will be held before,
during and after the Conference depending on interest.
Format: Working sessions based on both poster and orally
presented papers, with field excursions.
Open to: All interested in soil science
Purpose: To allow presentation and discussion of the latest
developments in soil science, and liason between soil workers from
all parts of Australia and New Zealand. Other overseas workers are
cordially invited to participate.
Further Information:
Soils Conference Secretary,
CSIRO, Division of Water and Land Resources,
GPO Box 1666,
Canberra ACT 2611
We urge all Departmental heads in Universities, CAE's, State
and Commonwealth Government agencies and other interested
organisations to lend full support to this National Conference.
Planning is in hand and further information will be issued as
soon as definite information regarding costs, deadlines, format,
accommodation, etc. is available. All who are interested in soil
science are encouraged to participate and contribute to the success
of the Conference.
Enquiries: David H. Mackenzie
Honorary Secretary
Conference Executive Committee
A.S.S.S.I.

AGGREGATE STABILITY SEMINAR
4th August 1986
SPEAKERS: Dr B. THENG, New Zealand Soils Bureau
Professor J. OADES, Waite Institute,
Glen Osmond, South Australia
Dr C. CHARTRES, CSIRO Division of Soils,
Canberra
ENQUIRIES: Dr P. RENGASAMY
Institute for Irrigation and Salinity Research
TATURA, Vic.
(058) 24 1344

FORTHCOMING SYMPOSIA

"IRRIGATION 86"
A symposium for irrigation management and design for efficient
agricultural production is planned to be held at DDIAE,
Toowoomba, Queensland, on 24-26 September, 1986.
Keynote speaker: Dr. R.C.G. Smith, CSIRO, Centre for
Irrigation Research, Griffith, NSW.
The emphasis of the symposium will be on irrigation of broad
hectare grain and fibre crops with particular reference to the region
extending from the Riverland of South Australia to the sugarcane
region in Far North Queensland. A total of 31 papers have been
contributed from CSIRO, State Departments, Consultants, and
Manufacturers of Irrigation Equipment.
Major topics will be:
(i) crops, soils and salinity
(ii) irrigation scheduling
(iii) extension and economics
(iv) surface irrigation and farm design
(v) sprinkler and pipeline irrigation systems
This symposium is being conducted by the Darling Downs Soil
and Water Studies Centre and the Irrigation Association of
Australia.

"SOIL MANAGEMENT"
DDIAE, Toowoomba, Queensland. September, 1988.
Keynote speaker: Professor Gordon Spoor, Faculty of
Agricultural Engineering, Silsoe College, Silsoe, U.K.
Professor Spoor is a well-known authority on tillage technology,
agricultural soil mechanics, and soil physics.
The emphasis of the symposium will be on soil management and
amelioration, soil erosion and conservation, tillage technology, and
agricultural tillage machinery.
The symposium will be conducted by the Darling Downs Soil
and Water Studies Centre.
For further information, contact:
Dr. A. J. Rixon,
Head, Darling Downs Soil & Water Studies Centre,
DDIAE,
TOOWOOMBA, QLD. 4350

DEADLINE AND ADDRESS
FOR CORRESPONDENCE
The deadline for the next issue of SOILS NEWS is
August 1, 1986.
Address correspondence to Mr R. Wetselarr, Division of
Land and Water Resources, G.P.O. Box 1666,
CANBERRA, ACT 2601.

