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A PRESIDENTIAL POLEMIC: VIVE LA REVOLUTION
The period 1989-1990 has not been a
happy one for presidents. Around the
world, from the iron curtain countries of
Europe to the banana republics of South
America, presidents and other heads of
state have been toppled as long held customs and beliefs have been questioned
and rejected. This wind of change has
even lightly fanned some members of
that most conservative of organisations,
the Australian Society of Soil Science
Incorporated, into questioning the role of
our Society in the 1990s. Indeed the environment in which we now work is far
removed from that of the 1960s, when I
first joined the Society; yet the Society has
remained immutable. At that time a high
proportion of members were research scientists in CSIRO and universities and
many were only concerned with developing a fundamental understanding of soils
- a search for the basic truths. The userpays principle and the now ceaseless
rounds of review and reorganisation we
now endure were unheard of in the 60s
and our Society conducted its business in
the manner of a genteel, antipodean relative of the Royal Society. Unfortunately in
the 60s little effort was directed to anticipating and influencing the future roles of
soil science, soil scientists and the Society.
One consequence of this omission is that
today much of what was once considered
to be within the realm of the soil scientist
is practised by environmental scientists,
engineers, geographers, ecologists, geologist geochemists, mine and land rehabilitation workers and others. Most of
these individuals would not consider
themselves to be soil scientists, they publish in journals other than AJSR and they
are not members of ASSSI yet what they
are doing is certainly soil science. Indeed
they frequently seem to be rediscovering
much of what is common knowledge to
soil scientists. My two years as Federal
President has convinced me that we need
to consider the future direction of the
Society so as to accommodate these new

types of soil scientists and perhaps the
time has arrived for a major ASSSI revolution. The manifesto for the revolution
should include:
-Increased public and government
awareness of the relevance of soil science
to many contemporary issues. To this end
the Society has established the position of
Publicity Officer who, it is hoped, will
both respond to enquiries and promote
the involvement of the Society in issues
- A broadened discipline base for the
Society so that all scientists who consider
soils in their work will feel that the Society
can offer them support and stimulation
- An increased recognition by the Society
of the role of those soil scientists whose
work is mostly directed towards the management of agricultural, environmental
and other systems rather than towards
research. For example scientists working
with Land Care Groups commonly do
little conventional research yet their experiences conveyed through their involvement in the Society would help
identify targets for research and extension. This change might be best intitiated
by those members of ASSSI who work on
the management of soils but who presently have little involvement with the
organisation and activities of the society.
Like all revolutions, the ASSSI revolution
is more likely to be successful if it is initiated at a grassroots level.
-Improved teaching of soil science in
universities and colleges. This problem
was partly addressed in the submission
by the ASSSI to the McColl Review of
Agricultural and Related Education (see
this issue of Soils News). There is an
immediate need for more academic staff
and a more diverse mix of staff to teach
and research soil science in Australian
tertiary institutions
- Greater recognition by the Society and in
the community of the high achievers in
soil science. We should be able to create
Fellows of the Society but our ultra conservative constitution ensured that this

motion was defeated as only 74% of the
members were in favour!! Joh B-P would
be proud of us.
The 1990s have been identified as a decade of Land Care and the public are now
well informed on the sorry state of many
of our soils. Governments and industry
have greatly increased their spending on
the study and management of soils and
opportunities abound for skilled and
enthusiastic soil scientists. Surely there
will never be a better time for a revolution; see you at the barricades.
Bob Gilkes
Hon President ASSSI

ERRATA
In Soils News #82 errors slipped in,
concerning conferences in 1991 and
1992.
The following conferences are NOT in
1990!!
-13th congress of the international
union for quaternary research (INQUA)
Date: August 2-9,1991
-12th international conference on tillage
for sustainable crop production
Date: July 8-12,1991
-11th international soil zoology colloquium
Date: August, 1992
Editor for 1988-1990 Mr Max Churchward.
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SOIL SCIENCE HIGHJACKED
The other day the AWRAC UPDATE (no.
7) crossed my desk. Normally such material has a half life of a minute or so on its
way to recycling. This time a new acronym caught my eye - LWRRDC - a body,
indeed a corporation, allegedly streamlining Commonwealth funding for research (please note research) and development, in relation to 'water and soil
resources'. Furthermore it was now to
include 'forestry and vegetation R+D '
that impact upon 'these resources!'. My
immediate reaction was one of cynicism,
and I guess that is me. Corporations are
now fashionable - they have to have
managers, not officers, and managers
have to have executive salaries and free
bee cars, - but no, lets be positive! Perhaps
the research priorities of this body may
offer grounds for optimism, well at the
least for the case of degraded soils?
Turning to page 8/9 of the AWRAC UPDATE and my hopes are dashed once
more. Of the 21 headings only one used
the word 'soil' - a guernsey, in this case,
for contaminant chemists! The word(s)
'land' or l a n d use' appear but three times
and then mixed up with 'water', 'vegetation', 'economics' and 'assessment'. On
the other hand 'water' is mentioned in no
less than 10 headings and just in case it
misses out in these there is one gloriously

general heading 'groundwater systems
and processes'.
It is clear that Australia's effort to tackle
the problem of soil degradation has been
highjacked. To sheet this fact home one
has only to consider the representing organizations or their new corporation: the
ACF, the NFF, the National Association
of Forest Industry, A WRC and the SCAC,
none of which have a proven record of
understanding soils let alone giving
much more than lip service support for
the degradation of Australian soil (and I
stress soil) resources. In my editorials
over the last two years I have suggested
that this was to happen. Now it certainly
has come to pass. This is a matter of serious concern for the Society and for all soil
scientists.
Maybe soil degradation is in the too hard
basket, but on an optimistic note perhaps
a light at the end of this tunnel is being
offered by none other than an economist:
Henry Schapper of UWA throws down
the gauntlet. Perhaps soil scientists
should consider more seriously this use
of bench mark sites. We still do not know
how far a soil can be pushed before it can
recover and just what that means in economic terms. Perhaps suitable tests,
thresholds and standards could be fer-

mulated by which it could be established
just how far a farm has been degraded
below an acceptable level. This economist
suggests that it could be tied into market
valuations, assessments for bank loans
etc. and hence provide a very real incentive for farmers to maintain their soil.
From the point of view of soil research I
could receive a great deal of support from
the farming industry.
Two years ago I started off on a very
pessimistic note - and I fear that situation
has not changed and perhaps has gone
from bad to worse. It seems that soil science is barely in there (holding on with
the cutans of its peds, it could be said). I
seek not to apologize for my ranting in the
past few numbers of Soils News. Maybe I
have stepped on a few toes but I suspect
there are some pretty thick toes out there.
In closing I wish to thank all those who
have supported Soils News with articles,
letters and branch news. This support has
been very gratifying indeed and without
it there would have been little to read in
Soils News. Production of this newsletter
has been the work of a committee, so I
give special thanks to my colleagues Natalie Hunt and Annelies Koning for their
ever willing support and council.
Max

LETTERS TO THE EDITOR
Dear Editor,
Albert Rovira should realise that there is
no mileage to be had in pitting soil scientists against the practitioners and advocates of alternative farming systems
(Soils News 82, May 1990). In the quest for
the Holy Grail of sustainable agriculture
we must of course draw information and
ideas from all sources. In this vein it is
good to read that Albert himself is on the
panel of the recently commenced comparative study at Roseworthy College.
It would certainly be arrogant and selfrighteous for soil scientists to be shouting
from the rooftops about our achieve-

ments in the area of soil sustainability. We
are well behind many others in our perceptions of what sustainability is all
about. For example, the Resource Assessment Commission set u p last year by the
Federal Government, has the concept of
ecological sustainability in its charter.
Unfortunately the soil science fraternity
is still not thinking in these terms. Even
the soil conservationists, if the recent
National Conference in Perth was any
guide, have not grasped the nettle. There
was virtually no questioning of current
fertilizer practice, for example, especially
the growing use of nitrogenous fertilizers. The latter involves large fossil energy
use in its manufacture - adding to oil and

coal draw down plus adding to the
Greenhouse Effect in the bargain. What
we need is a bit of old-fashioned advocacy for the legume rotation including
deep-rooted grasses, etc. to offset the
potential for soil acidification.
It's about time we were serious in fleshing
out things ecological. No wonder the
Australian Conservation Foundation
Commission for the Future and the various alternative farming groups are in the
limelight - due to our default in coming to
the party.
Yours faithfully,
Chris Watson.

FFDFRAI OOIJNCTT
The Federal Council held its 152nd ordinary meeting at the the department of
Agriculture in June 1990. The following
were present: Gilkes, Lindbeck, Hamilton, Churchward, Aylmore, Weatherley,
Robertson, Ritchie, Bowden, Gardner,
Dixon.
Main items of the Federal Council:
Publicity Leaflet
2000 copies are printed and your leaflet is
distributed with this issue of Soils News.
The plates will be sent to SA as the next
seat of Federal Council. Bulk copies will
be sent to branch secretaries.
Membership Report
Gardner suggested that some special arrangement needed to be made for student
members returning overseas or graduating to the ranks of the employed. This is
referred to the incoming Council.
Treasurer's Report
Audited accounts are distributed to all
members via Soils News.
Finances of the Society are quite satisfactory, but retired and student members
subscription rates have to be brought in
line with By-Law 1 and need to be increased to $8.00 p.a.
Soils News
The honorary editor and his committee
were commended for their efforts particularly with respect to the editorial
comment which has been an outstanding
success.
Fellow Category of Membership
The voting was 231 in favour and 80
against. Under the constitution three
quarters of the votes must be in favour.
Therefore, the poll was declared against
the establishment of fellow membership
ofASSSI!!
Use of membership funds
Victoria supported the introduction of
cash awards to students as does NSW.
Preparation of promotional material is a
task which could be assigned to the publicity officer.
Honorary membership
Robert Van de Graaff and Dick Blackburn
were admitted to Honorary Membership.
Publications medal
There has been no nomination this year.
The committee will make its own nomi-

nation if none is forthcoming. Clive Bell is
to be invited to join the Publications
Medal Committee and bring it up to full
strength.

Prof C D Oilier
Ms S Hetherington
Dr W J Cox
Dr B F Muzwagi
Ms J C Prior

Prescott Medal
Council accepted the recommendation of
Kevin Tiller, Chief Research Scientist of
the Division of Soils, CSIRO Adelaide, for
the 1989 Prescott Medal. Maurice Mulcahy will step down as Chairman of the
Committee.

(Amended by FC from termination)

Incoming Federal Council
Dr Keith Smettem - President
Dr Richard Merry - Secretary
Both: c/o CSIRO Division of Soils
PMB 2, Glen Osmond SA 5064
The Riverina Branch has accepted responsibility for Federal Council 19931994 and will provide the new Vice President, subject to confirmation at its GM.
No other office bearers have been elected
as yet.
Applications for membership
Dr S K Pal
OS
Mr D M Crawford
Vic
Mr N M Somaratne
SA
Mr H P Cresswell
ACT
Qld
Mr S J Ken way
Dr P J Gregory
WA
Dr A C Mosquera-Pardo
WA
Mr G Cock
SA
Ms A Lucas
Vic
Dr P Hairsine
ACT
Mr B Blunden
ACT
Mr G D Schwenke
Qld
Dr R B Thompson
WA
Ms E Bryant
Vic
Mr C A Kirkby
SA
ACT
Mr J A E Gibson
Mr G M J Kuhn
Qld
Dr R G V Bramley
WA

Application for readmission to membership
WA
Dr A P B Proffitt
(was Qld)

NSW
Qld
WA
ACT
Riv

Terminations of membership
Dr S Sjarif
WA
Mr P R Grace
Qld
Mr K S Jayasekara
Qld
Mr R G Palis
Qld
Mr P Prammanee
Qld
Mr C Tanavud
Qld
Mr D F Davis
Riv
Dr J M Hainsworth
WA
Mr U K Avalakki
Qld
Ms S M Mugambi
WA
Mr G E Okwach
Qld
Mr R D Patterson
Qld
Mr K J Shaw
Qld
Mr E J Turner
Qld
Vic
Dr S J E Slater

AUSTRALIAN GEOSCIENCE
COUNCIL
Council membership and FASTS
The ASSSI has the opportunity to elect an
official representative of council, an
ASSSI member resident in Sydney would
be most appropriate. It remains in office
in Sydney until may 1991. Meetings are
held monthly at the University of Sydney.
Council meetings are held twice yearly in
the Forum Centre in Sydney. Gordon
Burch has now been elected as the AGC
representative to the board of FASTS and
continues to remain on the AGC Executive Committee. He is also been invited to
become a member of the Australian
Academy of Science National Committee
on Agricultural, Forestry and Soil Sciences and is president-elect for the Australian Institute of Agricultural Science,
as well as the current ACT Branch President for the Institute.

Requests for transfer
Prof J P Quirk
Dr R C G Smith
Dr R H Chisholm
Mr D J Tongway

SA to WA
Riv to WA
Qld to ACT
Riv to ACT

GAP (Geoscience Awareness Program)
The current Executive Officer is Ms
Robyn Stutchbury and the office of GAP
is now established within the Key Centre
for Mining at the University of NSW.
GAP is playing an important role in promoting earth science careers and education within secondary and tertiary curricula nationally.

Resignations
Mr A N Perrett
Mr E Bettenay
Mr E Diatloff

Qld
WA
Qld

Review of Earth Science Research - commissioned by Australian Research
Council (ARC)
This is going to develop a strategy for

ARC funding of major research. The AGC
sought nominations for membership of
the review committee. Dr Pat Walker was
invited and agreed. Federal Council endorsed this nomination.
General meeting
The General meeting of the Australian
Society of Soil Science Incorporated was
held at CSIRO on June 18, 1990. Gilkes
presided, 44 members were present.
President's report
The President made reference to the rela-

tive inactivity of the New Zealand Soil
Science Society and the difficulty that
created for the development of an Australian-New Zealand Fellowship to support
a travelling lectureship which has been
agreed in principle.
The issue of the development of a textbook of Australian Soils was addressed. It
has been endorsed in principle but an
editor is currently being sought.
A substantial report has been prepared by
the ASSSI regarding the shortage of soil
scientists and was presented to the Commission of review of Agriculture and re-

lated Education. (It is presented elsewhere in this issue).
Robson challenged the Society to take a
more active role in raising community
awareness with respect to the need for
soil scientists. The publicity officer could
play a major role in this. The Society has
an image problem which should be addressed by the next Federal Council.
The president concluded with an address
entitled 'Soils - an Anatomical Viewpoint'

AUSTRALIAN SOCIETY OF SOIL SCIENCE INC
FINANCIAL STATEMENT AS AT 30 JUNE 1990
GENERAL FUND
Statement of Receipts & Expenditure
for the Period 1 July 1989 to 30 June 1990
RECEIPTS
ASSSI Subscriptions
1986-87
20.00
1987-88
284.00
1988-89
1403.00
1989-90
13029.40
1990-91
263.00
14999.40
ISSS Subscriptions
1989
80.00
1990
2054.00
1991
33.00
AJSR Subscriptions
Soils News Subscriptions
Interest on Bank Accounts

2167.00
7795.00
90.00
6753.11
31804.51

TOTAL

EXPENDITURE
Secretarial and
Postage
Soils News
-Production
-Postage
Membership Brochure
Auditor Fees
Sundries - FID etc
Fellow Category Poll
AJSR Subscriptions
Publicity Officer
ISSS Subscriptions
AGC/FASTS subscription
Computing
Excess of Receipts
over Expenditure

10887.04

TOTAL

31804.51

820.37
6075.56
1002.89
1618.50
225.00
34.68
592.53
7300.00
88.15
1949.49
1005.00
205.30

NATIONAL SOILS CONFERENCE FUND
Statement of Receipts & Expenditure for Period 1 July 1989 to 30 June 1990
RECEIPTS
Sale of Proceedings
Fixed Deposit Interest

527.63
6778.29

TOTAL

7305.92

EXPENDITURE
Expenditure
Excess of Receipts
over Expenditure
TOTAL

NIL
7305.92
7305.92

MONOGRAPH FUND
Statement of Receipts & Expenditure for the Period 1 July 1989 to 30 June 1990
RECEIPTS
Receipts
TOTAL

76.50
76.50

EXPENDITURE
Expenditure
Excess of Receipt
over Expenditure
TOTAL

NIL
76.50
76.50

FINANCIAL STATEMENT AS AT 30 JUNE 1990
BALANCE SHEET AS AT 30 JUNE 1990
ACCUMULATED FUNDS
GENERAL FUND
Balance at 1/7/89
Excess of Receipts
over Expenditure
Balance at 30/6/90

BANK A/C & INVESTMENTS
Cheque A / C
R&I (415190-8)
Golden Savings A / C
R&I (40-396992)

49197.24
10887.04

77309.38

27544.16

60084.28

NATIONAL SOILS CONFERENCE FUND
Balance at 1 / 7 / 8 9
39839.70
Excess of Expenditure
over Receipts
7305.92
47145.62
Balance at 30/6/90
MONOGRAPH FUND
DR 2452.86
Balance at 1/7/89
Excess of Expenditure
over Receipts
76.50
Debit balance at 30/6/90
TOTAL

Cash in Hand

NIL

(2376.36)
104853.54

TOTAL

104853.54

LIABILITIES
The Australian Society of soil Science Inc. had no debts or loans or outstanding liabilities whatsoever at 30 June, 1990.
ASSETS
Apart from the assets listed in this statement as invested in the Rural and Industries Bank of Western Australia, the Australian Society
of Soil Science Inc. had no otherassets either in valuables, property, shares or other investments at 30June 1990. This statement details
the total assets of the Society.
This statement has been prepared on the 8th of July, 1990 by K. Lindbeck, Honourable Federal Treasurer of the Australian Society
of Soil Science Inc.
On the 10th of July 1990 the auditor, M.W. Egan FCA of Egan, Poolman &Co Pty Ltd, examined the books of account of the Australian Society of Soil Science Inc. as at the 30th of June, 1990 and certified that the financial position as described in the above
statement is correct.
Note: a signed copy of the accounts is available.

BRANCH NEWS
WA BRANCH
On May 28 1990 Robert Gerritse presented a talk about aspects of accumulating nutrients and toxic trace elements in
soils used for horticulture, at the CSIRO
Auditorium in Floreat Park at the general
meeting of the ASSSI WA Branch. A brief
summary is given under talks and seminars in the issue.
The Biennial Federal General Meeting
was held in the CSIRO Auditorium in

Floreat Park on June 18 1990. A report is
given under Federal Council. The retiring
Federal President Bob Gilkes presented
the talk 'An anatomical view of soils'. A
selection of wines provided the initial
focus for most of the 44 members of the
meeting, a considerate lot who offered
heartfelt commiserations for the missing
colleagues from other branches who had
to forgo this range of excellent local Rieslings and Chardonnays.
On 21 May Alan Robson met sponsors of

the AMIRA project on revegetation of
sites disturbed by mining in Adelaide
with Lyn Abbott and David Jasper, discussing current progress and a proposal
for a new project in 1991. Alan attended
the meeting with the Minister for Primary
Industries in Canberra on June 14 in his
function of Chairman of the Grain Legumes Research Council.
Gerry Ritchie, Mark Whitten and Steve
Carr attended the Second International
Symposium on Plant-Soil Interactions at

Low pH, held in West Virginia from 24-29
June.
Rai Singh, Robert Gerritsc, Munna
Sharma and Graham Aylmore attended
the Horticulture and the Environment
workshop at the Atrium Resort in Mandurah on 7 and 8 June. Rai presented the
paper 'Potential Mobility of four pesticides to groundwater through Bassendean sand'.
The Australian Research Council inspected UWA to consider the application
for it to become a special centre for research into Sustainable Agriculture in
Mediterranean Climates.
Bob Gilkes and Maurice Mulcahy spoke
to the Department of Agriculture's Resource Management Division's training
course for new graduates held in York
WA on 18 and 19 June.
Samid Sjarif returned to Bogor, Indonesia. His PhD thesis has been passed and a
summary is presented elsewhere in this
issue. Samid will be attending the International Soils Congress in Kyoto in August, presenting an invited paper on his
thesis.
Graeme Robertson recently made a
timely departure from Iran. He has, till
recently, been helping the Ministry of
Agriculture formulating strategies to
combat soil erosion. His focus was on the
northern regions. Reclassification of the
soils in Iran could well be afoot, following
recent sudden changes in the relief factor
for the Jenny equation.
State Department going commercial
The Western Australian Department of
Agriculture has recently created a Commercial Land Resource Information
Group. It offers a range of services to
particular user groups within the broad
areas of agriculture, land-use management and land resource planning. Services offered include physical and economic farm plans, provision of land resource information, carrying out land
evaluations, and providing pastoral
plans.
The service is aimed at:
- Land Management consultants
- Town planners
- State Government agencies
- Local Government authorities
- Farmers
- Pastoralists
Information in regard to the Group is
available from Peter King or Kellie-Jane
Pritchard. Phone (09) 368 3333 Fax (09)
368 3355.

VIC BRANCH

SA BRANCH

Richard Godwin, Professor of Agricultural Engineering, at Silsoe College in the
UK will be visiting Australia during
August and September. From the 26th
August, he will be at Rutherglen Research
Institute on a ten day consultancy concerning mole drainage, tillage, and slurry
disposal on agricultural land. Following
this two seminars are being arranged at
Rutherglen. The first, on the 3rd September, will be addressed more towards the
farming community. The second, on the
4th September is for those with a scientific
bent. Those interested in either of these
seminars should contact: Tony Ellington
or Richard MacEwan at Rutherglen Research Institute (060 329208).

After about 17 years lecturing in soil
physics in the Soil Science Department of
the Waite Agricultural Research Institute, Tony Dexter leaves in July to take up
a position at the National Institute of
Agricultural Engineering, Silsoe, Bedford.

The Tetra-Branch Conference "Soils and
Land Use in the 1990's" held 2-4 July 1990
in Bendigo has been an outstanding success. The 95 participants were privileged
to listen to the opening address given by
Bob Gilkes entitled "Mineralogical insights into soil productivity: An anatomical perspective". During the 3 days of the
conference 30 papers were presented and
9 posters were on display. Summaries of
a small selection of these papers can be
found in the Conference Section of this
issue of Soils News. One of the highlights
of the conference was the field excursion
to the Mount Camel Range and the Lake
Eppalock catchment. The tour organisers
Mai Lorimer and Shelley Creighton excelled themselves by providing a most
enlightening and well-researched commentary on the history of land use, associated land degradation and subsequent
reclamation of this region around
Bendigo. A one-hour walk through the
"Museum Block" of the catchment provided a graphic demonstration of the
erodibility of the soils and the need for
conservation and restoration works in the
catchment. The running commentary on
the rather complex geology of the region
and changes in soil types associated with
tillite, granite, basalt and sedimentary
parent materials was a delight for the
pedologists amongst us. The tour finished at the Cairn Curran Sailing Club
with tasting of a superb range of wines
from the small specialty vineyards
around Bendigo and an excellent spit
roast dinner.
Please note that the proceedings of this
Tetra Branch Conference are still available for $15 a copy (cheques made payable to the ASSSI Victorian Branch) from:
P. Rengasamy, Institute for Salinity and
Irrigation Research, Private Bag, Tatura,
Vic, 3616, Phone: (058) 249 222.

Bob White (Massey University, Palmerston North) is spending 3 months at The
Soils Division with Jeff Ladd and Maurice Amato on nitrogen modelling in
soils.
Keith Smettem and Ken Lee (Soil Division) attended the 4th International Symposium on Earthworm Ecology in Avignon in June. The meeting was organised
by Andre Kretzchmar, recently in Adelaide on study leave. Ken will also attend
the CAB International Workshop on the
Ecological Foundations of Sustainable
Agriculture in London in July.
Tim Hodge of the SA Department of
Agriculture, Struan, attended the 2nd
International Symposium on Soil-Plant
Relationships at Low pH at Beckley, West
Virginia.
Rob Fitzpatrick, Ken Lee, Jeff Ladd and
Ravi Naidu (Soils Division) will be
amongst those attending the International Soils Congress in Kyoto, Japan.
Kevin Tiller (Soils Division) attended the
International Conference on Metals in
Soils, Waters, Plants and Animals in Orlando, Florida in May. He also visited
TVA and IFDC laboratories and the soil
acidity group at Beckley, West Virginia.
A few weeks after his return he went to
Sofia and Plovdiv, Bulgaria, on a consulting assignment.
Andrew Simon (Soils Division) will
spend six months from June with Jim
Cook, David Weller and Linda Thomashow of the USDA/ARS at Washington State University working on biological control of take-all.
John Dormaar of Agriculture Canada,
Lethbridge, Alberta, will return to Canada in July after spending a year working
with Ralph Foster at the Soils Division.
Leonard Lane (USDA/ ARS) presented a
seminar to the Society in March on WEPP,
a new erosion model for the USA.
The branch recently held an afternoon
session summarizing sections of the Fifth
Australian Soil Conservation Conference. Neil McKenzie spoke on land

evaluation, Ravi Naidu on salinity, Tim
Hermann on stable cropping systems,
Russel Flavell on remote sensing and
GIS, and Heather Webster on education.
The conference was summarized by
Andrew Johnson.
Sally Wace recently moved from Adelaide to the Soil Conservation in Hamilton, Victoria.
The new Master of Agriculture in Soil
Conservation and Graduate Certificate in
Soil Conservation courses commenced
early in July 1990 at the Waite Institute.
Sixteen students, including three from
Indonesia, will take part in the initial four
months of core coursework. The course is
offered through the Soil Science Department of Adelaide University in collaboration with CSIRO Division of Soils and the
SA Department of Agriculture.

ACT BRANCH NEWS
Anthony Ringrose-Voase is in the Philippines yet again! But this time it is not a
love of soil that has taken him there - he is
to be married to Ethel Tenedora. We send
our congratulations to the happy couple.
Colin Chartres visited the USA in June,
going to Alaska to see Randy West who
spent time with Colin in Canberra last
year. Subsequently he attended the International Conference on Plant Soil Interaction at Low pH at Beckley, W. Virginia.
He then went on to visit several laboratories, including the National Soil Erosion
Laboratory where he spent time with
Darrel Norton who was in Canberra earlier this year.
Ian Willett, in his new capacity at ACIAR,
visited Thailand to catch up with some of
the projects that he is responsible for.

Thailand is becoming a favourite haunt
for Ian.
Mark Peoples has recently hosted two
visitors, Ms Campuno from IRRI in the
Philippines and Ms Sarjotini from
M ARIF in Indonesia, both of whom were
learning about nitrogen fixation and the
use of N15 techniques. Mark has also
visited IRRI where he gave a talk entitled
"The use of Natural Abundance of N15 in
soil mineral nitrogen to measure N fixation in legume systems." He is setting up
a collaborative AIDAB project with IRRI.
Mark also visited Malaysia and Indonesia
as part of an ACIAR nitrogen fixation
project.
The Branch extends it congratulations to
Tom Denmead, of the Centre for Environmental Mechanics, on his promotion
to Chief Research Scientist.

TALKS-AND SEMINARS
ACIDIFICATION OF VICTORIAN
PASTURE SOILS
Abstract ofa talkpresented by } Maheswaran,
DM. Crawford and T.G. Baker at the TetraBranch Conference in Bendigo, Victoria
Soil acidification is a continuous, natural
process and many Australian soils are
now naturally acidic. However, it is believed that agricultural practices since
European settlement have accelerated
the process of acidification. The acidification of soils under legume based pastural
systems is a potentially serious cause of
land degradation in Victoria. Principal
causes for accelerated acidification are
thought to be increased soil organic matter, removal of product from the site and
the leaching of nitrate. Comprehensive
studies on soil acidification for the entire
state of Victoria are lacking. Most of the
recommendations for rectifying problems related to acidification have been
derived from studies on the lightly buffered podzolic soils. Hence, the recommendations applicable to these soils may
not be appropriately extended to the entire state of Victoria. The study reported
here was initiated with the intention of
gathering information on extent and
degree of accelerated surface soil acidification across Victoria.
The results indicate that accelerated

acidification due to pasture development
may be a problem where soil pH (CaCl2)
was naturally higher than 4.5. Soils in the
undeveloped areas of the northern region
of Victoria had higher pH than 4.5 and so
could be more prone to acidification.
Annual pastures dominate the northern
regions and tend to show the greatest
acidification. In these pastures, nitrogen
fixing annual legumes are an integral
constituent, and leaching of nitrate has
been regarded as one of the key processes
in acidification. Shorter root systems in
the annual pastures are less efficient in
taking up the nitrate and hence nitrogen
is not recycled. Work at the Rutherglen
Research Institute has indicated that perennial grasses with deeper root systems
could perhaps prevent excessive loss of
nitrate-nitrogen (Ridley et al, 1989).
However, it is apparent from this study
that acidification of soils under pastures
with perennial and annual components
had occurred to a depth of 100mm.
Although acidification may be predominant in the regions with annual and
mixed pastures, naturally acidic soils
may still pose a problem. In recommending management options for acidic soils,
preventionof further acidification should
take priority for those areas dominated
by annual and mixed pastures, whereas
amelioration of acidic conditions should
be the prime concern for areas which are

naturally acidic. Establishment of perennial pasture species is easier in the high
rainfall areas and should be encouraged
to prevent further acidification and even
induce alkalinization. In the lower rainfall areas, annual pasture species tend to
dominate and, as a result, soils are vulnerable to accelerated acidification. Development and establishment of perennial
grass and legume cultivars which are
drought tolerant may prove fruitful (in
the long-term) to arrest acidification in
these regions.

TO WHAT EXTENT DO BRIGALOW
LANDS DEGRADE WHEN
CLEARED?
Abstract of a talk presented by P.]. Thornburn, P.A. Lawrence, B.A. Cowie and HM.
Hunter at the Tetra-Branch Conference in
Bendigo, Victoria
Groundwater recharge, runoff, erosion
and soil fertility were determined before
and after clearing in three experimental
catchments in central Queensland originally supporting brigalow {Acacia harpophylla) forest. Two catchments were developed for wheat and pastures, another
was uncleared. No significant recharge
occurred in any of the catchments after
crops and pastures were established
(prior to this however record-high rains

caused significant recharge, especially in
crop and pasture catchments without
vegetation). The risk of dryland salinity is
low in these catchments, provided periods of bare soil (e.g. fallows) are avoided.
Both total amount and peak rate of runoff
were higher in the crop and pasture catchments than in either the brigalow catchment or in those catchments prior to clearing. Erosion was least under brigalow in
all catchments, and greatest under cropping. The erosion rates were no greater
than measured in other areas under
wheat. Clearing and burning gave increases in available nutrients at the expenseof the organic fraction. After 3years
of crop and pasture production, nutrient
levels decreased but remained greater
than those prior to clearing, and the decline was similar to the amount of nutrients removed from the catchments in
grain and pasture.

SETTING STANDARDS FOR SOIL
PHYSICAL PROPERTIES WHICH
AFFECT GERMINATION AND
EMERGENCE OF WHEAT
(TR1TICUM AESTTVUM)
Abstract of a talk presented by H.H. Adem,
].M. Tisdall and N. C. Uren at the TetraBranch Conference in Bendigo, Victoria
Defining seedbeds in terms of tilth, depth
of sowing, water content or machinery is
unreliable and will not predict germination or emergence. Wheat seeds and seedlings do not respond directly to depth of
sowing or soil tilth but rather to matric
potential, hydraulic conductivity, oxygen supply, temperature and mechanical
resistance.
We have set standards for some physical
properties which do not restrict germination or emergence of wheat seeds. These
are an oxygen concentration of >2%, an
air-filled porosity of >10%, a soil temperature of 29°C, a water potential >23kPa and an isotropic stress <36kPa.
To add to this list of seedbed criteria we
studied the effect on germination of
wheat seeds of a) water potential around
the seed, b) seed-water contact, and c)
bulk density of soil below the seed. We
also studied the effect on emergence of
bulk density of soil above the seed. For
seeds to germinate on filter papers in
petri dishes there was an optimum range
of water content of the filters. For example, 80% and 95% of seeds germinated
when 4 ml and 8 ml of water respectively
was added to the filter. When 12 ml of
water was added 90% germinated. At
46h, 96% of seeds had germinated when
in contact with, and 32% when sus-

pended above, filters at the optimum
water content. At 26h, with soil at water
potentials of -O.lMPa and -O.OlMPa, 68%
and 72% respectively of seeds had germinated.
As the bulk density of soil (water potential -lOkPa) below the seed was increased
from 1.00 gem-3 to l.SSgcm-3 germination
increased from 70 to 80%, but at 1.51 gem-3
it was only 15%. At 120h, 90% and 5% of
seedlings had emerged when the bulk
density of soil above the seed was
l.OOgcnr3and l.Slgcnr 3 respectively.

THE ROLE OF AGGREGATE STABILITY IN INCIPIENT TUNNEL
EROSION
Abstract of a talk presented by S. Boucher at
the Tetra-Branch Conference in Bendigo, Victoria
This paper presents some interim results
from part of a larger program of study on
the initiation of 'field tunnel erosion'.
Tunnel erosion or 'piping' is a process
involving the hydraulic removal of subsurface soil, causing the formation of
underground channels in natural landscapes (Boucher, 1990). Discussion is focussed on the role of closely spaced variability in selected soil properties, particularly structural stability, in contributing
to the initiation an location of tunnels.
This work is a development of earlier
research which indicated considerable
variability in structural stability, both
within and between profiles in each tunnel network sampled from three different
areas of Victoria (Boucher and Rengasamy, 1987).
Located on grazing land near Costerfield,
some 100 km north of Melbourne, annual
rainfall averages 575mm and elevation on
the site varies between 210m and 260m.
Soils on the steeper slopes are acidic red
duplex soils (Northcote, 1971), tending to
become yellow on the alluvial flats. The
site is considered to be the most severe
and extensive example of tunnel erosion
in the Shire of Mclvor, in which tunnelling is widespread. The site was selected
early on in the days of pioneer settlement,
and trees were cleared for grazing purposes, although the stumps were not
removed. Thus it is possible to make
comparisons between tunnelled and nontunnelled slopes subject to the same climate, land-use history and soil type.
Tunnels are usually less than l m deep,
typically 70m long (although some tunnels far exceed this figure), and occur on
slopes ranging from approximately 4.5°
to 18°. The severity of this form of erosion
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appears to be similar on all aspects of
slope.
A series of parallel soil pits was excavated
on the contour near the crest of an eastfacing slope in order to trace incipient
tunnel development. Samples were taken
from a small pathway, and not from the
wall of an often well-developed passageway as has been the case in other studies.
In this way it was possible to assess small
scale differences in soil properties which
may affect the initiation of tunnels. The
parent material exposed at these soil pits
consists of moderately weathered, interb e d d e d Silurian s a n d s t o n e and
mudstone.
Laboratory results to date indicate considerable variability in aggregate stability using the Emerson test of dispersion
(Loveday and Pyle, 1973). Estimates of
both slaking and dispersion often varied
within samples, although each sample
was tested four times. Almost all samples
indicated at least slight dispersion, and it
was clear that subsoils slaked considerably more than surface soils. A similar
variability was evident in electrical conductivity, although further work is required to assess the nature of any patterns
of soil structural stability. In this regard, it
is possible that levels of organic matter
may also be important. Further results
will be submitted for publication.

SUSCEPTIBILITY OF CATCHMENTS
TO CHANGES IN LAND-USE: A
STUDY OF THE HISTORY OF
EROSION ON THE SOUTHERN
TABLELANDS OF NSW
Abstract of a talk presented by Dr Ian P.
Prosser at the Tetra-Branch Conference in
Bendigo, Victoria
Sites most susceptible to erosion in the
historical and recent geological past were
the valley floors. Erosion of the valley
floors was the major impact of settlement
and caused a rapid increase in sediment
delivery downstream. Because of the
enormous impact of settlement on the
valley floors last century it is likely that
only the most stable valleys remain
unincised today. Furthermore, most gullies extended quickly after gully initiation
with much less erosion this century.
Therefore, future changes to land-use
and climate, which should be less severe
than those in the past, should create little
further erosion.
In contrast to the valley floors, the steeper
slopes have been stable throughout the
environmental changes of the last 10,000

years and have not been significantly
affected by clearing and grazing. This is
explained by the permeable soils and
very little runoff under both past and
present conditions. There should be little
future erosion as long as soil permeability, surface roughness and an adequate
vegetation cover is maintained. Because
of the large amount of gravel the soils
should not be prone to compaction and
could continue to be used for extensive
grazing. Future climatic changes should
not increase erosion because similar
changes in the early Holocene did not
result in any perceptible changes to the
slopes.
The footslopes are more susceptible to
erosion and will continue to erode because of their impermeable soils and
position in the landscape. They are susceptible to both sheet wash and gully
erosion and will be sensitive to any landuse changes which increase runoff or the
erosion susceptibility of the soil. Runoff
on the footslopes may have increased
since settlement because of reduced evapotranspiration after clearing of the upper slopes. This is perhaps a more important consideration for land-use on the
steep slopes than the erosion risk.
The results of this study show that since
settlement gully erosion has resulted in
far more soil loss than sheet erosion. The
same conclusion was gained from erosion studies in Wollombi Brook (Erskine
and Melville, 1983), the Bathurst region
(Crouch, 1990) and parts of the Burrinjuck Dam catchment (Wasson per.
comm.).
CARING FOR CROPPING SOILS OF
NE VICTORIA
Abstract of a talk presented by C.A. Lindsay
and J.C. Avery at the Tetra-Branch Conference in Bendigo, Victoria
The soils in NE Victoria vary from red
brown earths to acid duplex red earths
and podzols, all relatively poor and fragile in both physical and chemical characteristics. Hardpans and crusting are problems which occur throughout the region,
while acid soils and water erosion are
generally confined to higher rainfall areas, mostly >500 p.a. High percentages of
cropping farmers in the region believe
they have one or more of these problems
and 43% believe poor soil structure is a
relatively big problem (Cary et al 1989).
Recent surveys (Cary et al 1989) show
over 50% of farmers believe that excessive
cultivation is the cause of hardpans and
crusting. Most farmers believe minimum

tillage and direct drilling to be superior to
conventional cultivation in terms of better soil structure, lower crop growing
costs, and ability to sow on time. However only 21% used direct drilling (no
tillage) in 1989; 50% of farmers believe
that the advantages of stubble retention
outweigh the disadvantages, however
only 21 % retain stubble.
Thus, despite the fact that over 50% of the
farmers are aware of soil degradation and
its causes, adoption of conservation techniques is low. Farmers often need to see a
new practice in operation and talk with
other farmers before they are prepared to
consider big changes in farm management. Farmers feel that small scale research plots are not adequate for this
purpose (Avery et al 1990).
The Soil Care program (Avery et al 1990)
aims to help farmers identify soil problems which limit production on their own
farm. The discussion groups provide an
opportunity to discuss possible farming
systems to overcome these problems.
Paddock scale demonstration areas managed by the group provide hands-on
experience of the problems and benefits
of implementing conservation cropping
techniques in an environment relatively
free of personal risk (Avery et al 1990).

THE EFFECT OF A PRESS WHEEL
AND HARD SOIL BELOW THE SEED
ON EMERGENCE OF WHEAT
Abstract of a talk presented by M.J. Finlay
andJ.M. Tisdall at the Tetra-Branch Conference in Bendigo, Victoria
An experiment on red-brown earth compared the effects of a press wheel and of
tillage below the seed on germination,
root growth and emergence of wheat
seedlings. In one pass a strip rotary-hoe
tilled to 45mm or 90mm depth and a
precision seeder sowed wheat seed at
45mm depth in a 10m length. A press
wheel compacted soil along the sowingline in half of the treatments. Neither a
press wheel nor tillage below the seed
affected germination rate 3 days after the
crop was sown or 13 days later.
Roots were 33% longer when soil was
tilled below the seed compared with
unfilled soil below the seed 21 days after
the crop was sown. In all treatments the
majority of roots were concentrated in
tilled soil probably because the unfilled
soil was hard (penetrometer resistance
>2.5MPa). During the first 10 days after
the crop was sown, roots were unrestricted in the soft soil (penetrometer reQ

sistance <0.75MPa) in treatments which
were tilled below the seed. However,
roots were restricted in unfilled soil below the seed.
Nine days after sowing, twice as many
seedlings had emerged in plots treated
with a press wheel. The press wheel reduced sowing-depth from 45mm to
35mm by compacting the soil over the
seed and this might account for the faster
emergence. Tillage below the seed hastened emergence (four times more seedlings on day 9) compared with no tillage
below the seed. Our results suggest that
the difference in the rate of emergence
and final number of seedlings may have
been due to mechanical impedance of the
roots and the subsequent effect on the
emerging shoots.
ASPECTS OF ACCUMULATING
NUTRIENTS AND TOXIC TRACE
ELEMENTS IN SOILS USED FOR
HORTICULTURE.
Talk by Dr Robert Gerritse to the WA Branch
of the ASSSI, May 28th 1990
The accumulation and leaching of phosphorous, nitrogen, cadmium and uranium in soils used for intensive crop
production was discussed with some reference to the impact of urban activity.
Attention was focussed on three soil
types: a podzol (Gavin sand) from the
Bassendean dune system, a mildly acid
yellow sand from the Spearwood dune
system and a duplex soil with a very
gravelly (lateritic nodules) A horizon.
This latter soil was from a valley side on
the Darling Plateau, the other soils were
from the Swan Coastal Plain, close to
Perth.
Phosphorous
Non-linear adsorption forces phosphate
to move through soils with a sharp front.
From published data on time dependency of adsorption isotherms in soils of
Western Australia the movement of this
sharp front was calculated for different
rates of accumulation and infiltration.
Results are given below. Breakthrough
times in this table were calculated from
adsorption data obtained over a relatively short time (<lyr). Long term fixation of phosphate is likely to be greater
than estimated from extrapolationof data
obtained over a short period of time.
A very dispersed tail results when phosphate is subsequently leached out of a
soil. As a result the time it takes for phosphate to return to an environmentally acceptable level (<25mg P/l), after breakthrough is many times the original break-

Calculated times for phosphate to travel through lm of some soils from the
South-West of WA for different rates of accumulation of P and recharge.
P accumulation
Recharge
(cm/yr)
Soil type:
Duplex profile:
-gravelly A
-clay B horizon
Spearwood sand
Gavin sand

through time. Even for a sandy soil with
little affinity for phosphate, the 'clean-up'
timecanbeoftheorderof 10-100 times the
initial breakthrough time.
Inputs for vegetable crops on soils of the
Swan Coastal Plain, can range from 150500 kg P/ha. At two to three crops per
year this would lead to a net accumulation in the soil of from 200-1200 kg P / h a /
year. Most soils can be expected to transmit phosphate quite rapidly at these levels of accumulation. Only soils rich in iron
and aluminium oxides (gravelly soils on
the Darling Plateau) and the podzolic B
horizon of some podzols of the Bassendean sands can substantially delay
movement of phosphate at these levels of
input.
Inputs for residential Perth are about 40
kg P / h a / y e a r garden fertilizers and 40 kg
P / h a / y e a r from septic tanks. No significant breakthrough to groundwater has
been detected yet on podzols of the Bassendean sands, due to a permeable podzolic B-horizon, rich in iron and aluminium oxides. Significantly higher levels of
phosphate are detected in groundwater
under residential areas on yellow sands
of the Spearwood dune system, indicating that breakthrough is occurring.
In streams of the Darling Plateau, flanked
by gravelly duplex profiles, phosphate
concentrations rarely rise above l m g / l ( ! )
irrespective of landuse. In orchards using
200 kg P / h a / y e a r it would take of the order of centuries for phosphate to break
through.
Loss of nitrogen from soils used for horticulture
On the sandy soils of the Swan Coastal
Plain the net input of N for vegetable
crops is of the order of 500 kg / h a and
could lead to local concentrations in
groundwater and drains in excess of 100
mg N-NO3/I.

20 kg/ha/year
20
100

100 kg/ha/year
20
100

500 kg/ha/year
20
100

38,000yr
250yr
45yr
6yr

ll,000yr
60yr
12yr
3yr

3,000yr
15yr
45yr
1.5yr

15,000yr
170yr
30yr
2.5yr

4,500yr
45yr
7.5yr
15yr

Inputs of nitrogen from septic tanks in
areas of Bassendean sands are about 200300 kg/ha/year . Nitrate in groundwater
in these areas are much lower than expected (<1 mg N-N0 3 /1). Nitrate concentrations in groundwater are much higher
(2-10 mg N-N0 3 /1) in Spearwood sands,
which is calcareous at depth .
Nitrate is very efficiently denitrified in
the groundwater system under the podzols of the Bassendean sands. Apparently
supplies of organic carbon in soil and
groundwater (roughly 1 mg of carbon is
oxidized for every mg denitrified nitratenitrogen) are sufficient to sustain denitrification of urban inputs. In other soil/
g r o u n d w a t e r systems (Spearwood
sands; duplex soils of the Darling Plateau) denitrification is much less pronounced, and nitrate levels in groundwater are proportional to the input of nitrogen.
Total amount of nitrate draining from an
orchard dominated by gravelly duplex
profiles on the Darling Plateau, was about
500 kg N or 40 kg N / h a i.e. about 30% of
total input of N in 1989. Annual losses
through leaching from other orchards on
the Darling Plateau 1989 - 1990 ranged
from 50-200 kg N / h a .
For a pastured catchment on the Darling
Plateau loss of nitrate was 10-50 kg N / y r
per ha. For residential areas on the Darling Plateau, export of nitrate in streams
(1989 -1990) was 2-10 kg N / h a / y r .
Cadmium and uranium accumulation in
soil
In Australian phosphate fertilizers cadmium levels range from 20-200 m g / k g .
Cd / P ratio was about 0.0004. Adsorption
of cadmium to soils is dependent on pH
and organic matter content. As the adsorption isotherm for cadmium in soils is
far more linear than for phosphate, a
more dispersed and thus gradual break10

l,300yr
llyr
25yr
<lyr

through into groundwater and drains
will result. But there is no high cadmium
in groundwater in Bassendean sands,
and no clear link with horticulture. Cadmium in streams draining orchards on
the Darling Plateau are low.
Natural levels of uranium in soils of the
Swan Coastal Plain (excluding areas of
mineral sands!) range from about 2 ppm
(~25 Bq/kg) for the sandy soils to 50 ppm
(~625 Bq/kg) for the loams and clays.
These levels are much higher than for
cadmium. It would take of the order of a
century to double the level of U in the root
zone (15 cm) of a sandy soil at a P input of
1000 kg/ha/year. As a consequence uranium addition with fertilizers can be dismissed as a potential environmental or
health hazard. It would be useful in this
context to obtain data on Ra and Po levels
under horticulture for future reference.
Phosphate is the most critical factor from
an environmental point of view. Leaching of phosphate from sandy soils on the
Swan coastal Plain is already affecting
water quality of wetlands and estuaries.
Inputs of phosphate into gravelly duplex
soils of the Darling Plateau are not likely
to cause problems. Most soils in this area
have a very high adsorption capacity for
phosphate, and particulate matter in
runoff from surface horizons is negligible.
Accumulation of nitrate and cadmium in
vegetables needs to be monitored for
public health reasons. Nitrate and cadmium could accumulate in vegetables to
unacceptable levels quite soon (especially in sandy soils). Levels of cadmium
in vegetables should not exceed 0.1 mg in
a kg of fresh matter, and levels of nitrate
should be less than 500 mgN/kg.
Cadmium from fertilizers can be expected to start contaminating groundwa-

ter and surface water within the order of
a century in many areas on the Coastal
Plain and Darling Plateau.
Data on adsorption behaviour of cadmium for this region are lacking. Experimental verification through measurements of adsorption of cadmium on them
is necessary for a more detailed appraisal
of the possible urgency of the situation.
Leaching of pesticides from soils
Many pesticides, other than organo-

chlorines, are moderately mobile in soils,
especially in soils with a low organic
matter content. They can be leached to
groundwater and surface water. Surface
water is often contaminated sooner than
groundwater, due to aerial spread and
contaminated particulate matter in surface runoff.
Organochlorines are adsorbed very
strongly to soils and are very persistent.
Contamination of waterways is only
likely to occur through movement with

particulate matter and aerial spread.
Contamination through leaching is very
unlikely, even in sandy soils. Levels of
organochlorines in surface waters affected by intensive horticulture in the
south-west of WA were often above recommended limits for an aquatic environment, but no adverse effects were observed. Residues in fish and crustacean
were always below maximum allowable
levels.

CONFERENCES AN0 WORKSHOPS
10TH INTERNATIONAL
CLAY CONFERENCE
Date: July 18-25,1993
Venue: Adelaide SA
Field trips in tropical temperate and arid
parts of Australia and New Zealand
International Soil Science Society Commission VI (Soil Mineralogy).
Information:
R.W. Fitzpatrick,
CSIRO Division of Soils
PMB2
Glen Osmond SA 5064

INTERNATIONAL SYMPOSIUM ON
INTEGRATED LAND USE MANAGEMENT FOR TROPICAL AGRICULTURE
Date: 5 September to 3 October 1990
Venue: Cairns, Brisbane, Bond University Queensland, Canberra.
Fees: A$13 000 per participant (includes'
all travel inside Australia, tours, proceedings and accommodation), deposit A$200
The symposium is designed for those;
with a tertiary qualification in government, agricultural organisation, universities and industry, involved in decisioni
making and policy developments.
Program
The symposium, held over four weeks,/
will be based on workshops and group'
activities, supplemented by formal pres-entations on specific topics.
Main elements are:
-Orientation and setting the perspective definitions and goals, including tours
-Local government and on-farm issues -

reviewing land use conflict, workshop
sessions
-National and provincial issues in sustainable agriculture - national issues and
case studies of major industries, visiting
representatives in government
-Environmental issues - erosion, salinity,
overgrazing, timber clearing, water quality, pollution and urbanisation
-Managing for change and development policy implementation, planning, social
issues
-Planning for the future and plenary session - training needs, review of major
aspects of the symposium, plans.
Major highlights include:
-visits to research stations and farms
-tours of both wet and dry tropical areas
-visits to research centres and technology
exhibits
-practical experience of the issues facing
world agriculture
-discussions in Canberra with influential
policy-makers
-developing positive action plans with
expert guidance and
-experiencing a stimulating and friendly
learning environment
Social events include a visit to the Barrier
Reef, formal dinners with ministers of the
Crown, symposium dinner and presentation of Awards,
Registration:
A nomination form should be forwarded
together with the deposit of A$200 to:
Director-General, Att: Mr Richard Fell
Department of Primary Industries
GPO Box 46
Brisbane Qld 4001
Administrative enquiries: Mr R. Fell,
Symposium Manager, Fax 61 7 221 3896,
Tel 61 7 239 3302

n

Technical enquiries: Symposium Director, Stuart Macnish, Fax 61 7 371 8258, Tel
61 7 377 9560

INTRODUCING
DSIR LAND RESOURCES
DSIR (NZ) Land Resources came into
being on 1 April 1990, as an amalgamation of Botany Division, Ecology Division, the Division of Land and Soil Sciences and the Science Mapping Unit.
The Director of DSIR Land Resources is
Dr Derek Milne, a soil scientist who was
previously Director of the Division of
Land and Soil Sciences.
The headquarters of DSIR Land Resources is at Taita, in the Hutt Valley. The
Taita Science Centre has a long history as
a centre of soil research, and has also been
home to a small number of ecologists and
botanists. Later this year, ecologists and
the Science Mapping Unit will move to
Taita to make a combined work force of
about 100. The other 140 or so staff will
stay where they are at present.
The general aim of DSIR Land Resources
is "to provide the community with a scientific basis for the management of land,
soils, (native) plants and animals, for the
benefit of New Zealand".
The creation of Land Resources is part of
a complete overhaul of DSIR's image and
structure - by 1 July 1990 there will be only
10 DSIR 'divisions' instead of the previous 23 or so.
[Modified from an article by Alison Ballance in the April newsletter of the NZ
Ecological Society]

HYDROLOGY AND
WATER RESOURCES
CONFERENCE/WORKSHOP
Date: 2-4 October 1991
Venue: Perth
Call for papers
Submit titles of proposed papers together
with a synopsis of not more than 250
words outlining the aims, contents and
conclusions. Two types of papers will be
accepted: full papers of five pages in two
column format and poster papers to be
presented in a special poster session together with a written paper limited to two
pages in two column format.
Topics
All aspects of hydrology and water resources management. You are encouraged to address issues related to water
resources management and land care
(pressure on environment). Aim is communication between specialists and
managers.
Program:
Pre-conference tour: 28-30 September
1991
One day Workshops: 1 October 1991
Conference: 2-4 October 1991
The final program will be available in
June 1991
Deadlines
Synopses and proposals
19 October 1990
Notification of provisional acceptance
11 January 1991
Receipt of full text for final reviSwApril
1991
Information
Dr Lloyd Townley, Chairman of the organising committee
CSIRO
Private Bag
Wembley WA 6014

Correspondence:
The Conference Manager

International Hydrology and Water Resources Symposium 1991
The Institution of Engineers Australia
712 Murray Street
West Perth WA 6005
Tel (61 9)321 3340
Fax (61 9)481 4332

THE SECOND INTERNATIONAL
AND SIXTEENTH ANNUAL ENVIRONMENTAL WORKSHOP
Date: 7-11 October 1991
Venue: Perth, Australia
Program
The workshop is presented by the Australian Mining Industry Council will include
keynote addresses on recent international trends in environmental management. The major part will comprise technical sessions consisting of invited theme
papers. Those wishing to present papers
a n d / o r posters are to advise AMIC by 30
October 1990. Authors will be advised by
31 December 1990.
Tours
An optional pre-workshop tours starts
Friday 4 October and will include mineral
sands, coal, tin and gold mines in the
south west of WA. An optional postworkshop tour will cover the iron ore
mines of the Pilbara and the North West
Shelf Gas Project. Participants will return
to Perth on Monday 14 October. An alternative tour covering gold and nickel
mining and smelting in Kalgoorlie/
Kambalda region may be offered.
Registration
Contact:
David Whitrow, Executive officer, Environment and Services
Australian Mining Industry Council
PO Box 363
Dickson ACT 2602
Australia
Tel (06) 249 8955
Telex AA62285
Fax (06) 247 4985

REGIONAL CONFERENCEOFTHE
INTERNATIONAL FEDERATION OF
ORGANIC AGRICULTURE MOVEMENTS (IFOAM)
Date: 23-27 September 1990
Venue: University of Adelaide, Adelaide
SA
The adverse effects on the environment of
non-sustainable agricultural practices
are well recognised. Problems are readily
apparent and conservation of resources is
vitally important whilst maintaining economically viable farming systems. Organic agriculture may be the answer according to many farmers and academics.
This conference will be exploring
whether it is a viable alternative to conventional agriculture.
Program
Several keynote speakers have been invited for September 25 and 27, from all
over the world including Australia, followed by paper sessions. Visits will be
made to various farms in SA and Victoria
during pre and post conference tours and
on September 26, during the conference,
to examine management practices.
Registration
23 September 1990 6-8pm
Fees for full registrations
Concessional registration
Daily registration

before
31/7
A$250
A$100
A$100

after
1/8
A$300
A$120
A$120

Full registration covers all sessions,
morning and afternoon teas, lunches, the
Welcome Reception and a copy of the
Proceedings.
Cancellation must be received in writing
by 24 August 1990, a cancellation fee of
A$50 will be charged; the fee is higher
after this date.
Information
MsJennyDavies
Festival City Conventions
PO Box 986, Norwood S A 5067
Tel (08)3631307
Fax (618)3631604

OBJECTIVITY IN SCIENCE - IS IT SUSTAINABLE?
The role of the observer is not usually
discussed in thebiological sciences. In the
physical science it is given more importance. However I would like to suggest
here that we are overlooking an important part of our science. In doing so we are
neglecting an area which has the potential

to sharpen the way in which science
works.
Science has always held the role of the
impartial observer as crucial to its conduct. An examination of this role will
quickly illustrate that this is only true at
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the lowest level ofconducting science, for
example when one is reading results from
a machine or apparatus. At all other levels
the work carried out will be influenced by
the values of the scientist and the community from which they come from. A
simple illustration of this is a scientist

choosing what they will work on. This
could be influenced by a preference for
basic studies rather than applied or have
a slant towards making money etc. The
observers values are an important part of
the whole set u p of the conduct of science.
Thus when we carry out an examination
of science we also need to explore the
values and aims of the scientist and the
society as a whole.
For instance at the moment there is a lot of
pressure to make science directed more
towards making money rather than more
basic work. Perhaps a better science goal
would be to make sure that its goals are
properly defined. Even to do this, an examination of a scientists personal philosophy would be essential. At a time
when there is disillusionment with science, in many ways justifiable, it is important that scientists examine these questions to avoid making the same mistakes.
A thorough examination of ones values
and directions will make clear what is
ones scientific direction.
To illustrate this I would like to examine
the argument that two leading soil scientists have recently put forward in 'Soils

News' that soil science is in fact leading to
better soils rather than more problems.
In these articles little mention was made
of the problems facing agriculture, soil
science or the environmental problems in
general. Problems such as salinity, soil
acidity, pollution with chemicals, habitat
destruction etc. were not mentioned.
However a self congratulatory approach
will cause us to miss many important
questions which need to be asked in our
search for a non-destructive approach.
However a totally critical approach will
also miss the staggering contribution and
advancement of knowledge and control
which is going on unabated, leaving the
way open for agriculture based on superstition.
As scientists we take a problem solving
approach to these questions. However a
continuous problem solving approach to
these questions leads us to forget or overlook the fact that these problems are
caused by ourselves i.e. the farmers and
scientists, these problems are not independent of ourselves.

In fact the problems themselves will disappear when we stop the activity that is
causing the problem i.e. soils will cease to
acidify as rapidly when we cease the activities which cause the rapid acidification. Lime will disguise the problem and
may be a reasonable solution but to begin
at basics we must examine what is causing the problem and then look at the real
reasons behind it i.e. that as scientists or
farmers we have aimed to make a profit
out of our soils, without firstly knowing
the limits of our soil systems.
It is important that we ask the question
whether sustainable agriculture and
present price/profit levels are mutually
compatible. Unless these questions are
asked then all of our science will be based
on quicksand. For soil science to continue
on a sure footing than these questions
need to be answered. More basic than the
question of how do we make more money
out of our science is what are the limits of
the system we are working with and what
are our science goals.
Leon Horsnell
ACT

iBBCTiCTmBaBgimiMaimmitwtnBBHaHaraiBBHataaEatBiBaraHaHaHaBgBgEBBBE

PUBLICITY LEAFLET
B

B

e
i

EACH MEMBER RECRUIT A MEMBER!
With this issue you receive a brochure on ASSSI, which includes a membership form.
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The aim is not just to recruit members but to give our society and soil science in general a
higher profile.

B

SO PLEASE GIVE/SHOW THE BROCHURE TO ANY PEOPLE
OR ORGANISATIONS WITH AN INTEREST IN SOILS,
TO MAKE THEM AWARE OF OUR EXISTENCE.
PUT THEM ON YOUR READING-TABLES AND IN THE LIBRARY!

Get one of your colleagues to join!
Please detach, fill out and send it to your branch Treasurer.
New overseas members please send the form to the Federal Treasurer.
For the very keen: more brochures are available from your local branch Treasurer.
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AWARDS AMD GRANTS
HONORARY MEMBERS FOR LIFE OF THE ASSSI
DR. ROBERT VAN DE GRAAFF IS AWARDED AN HONORARY MEMBERSHIP FOR
LIFE OF THE ASSSI
Robert van de Graaff has had a distinguished and varied career in Soil Science which began in the Netherlands where he obtained
both BSc and MSc degrees in tropical agriculture from the Agricultural University at Wageningen. He then began soil survey work,
first in Africa, and then in Australia with the CSIRO Division of Land Use Research. His surveys of the Hunter Valley of NSW and
the Tipperary Area of the NT (CSIRO Land Research Series No. 8 and 13, respectively) are well-known publications from this period.
Robert then travelled to the USA to study for the PhD degree at Cornell University, where he participated in the New York State Land
Use and Natural Resources Inventory and soil survey work with the USDASoil Conservation Service. Following completion of his
PhD research, he lectured in Soil Science for several years at Queen's University, Ontario, Canada. He then returned to the
Netherlands where he worked as a Senior Research Officer with the International Institute for Land Reclamation and Improvement
at Wageningen.
At the end of 1974, Robert returned to Australia to take up a position as a Senior Research Officer with the Victorian Soil Conservation
Authority in Melbourne, where he worked until his retirement from active service in 1988. In this position he led a group of young
scientists involved in land capability assessment, and research into techniques of land management to control various forms of land
degradation. He has become the acknowledged authority on the development of criteria and design for the disposal of septic tank
effluent in soil. He has been called upon on numerous occasions, both before and after his retirement, by urban land development
interests, for his expert advice on effluent disposal. Because of his widely-recognized expertise in soil survey, he was engaged on
an Australian Government funded consultancy in West Timor in 1986 and 1988, and was an invited contributor to the Australian
Land survey Handbook with a Chapter on Land Evaluation.

MR G. BLACKBURN IS AWARDED AN HONORARY MEMBERSHIP FOR LIFE OF THE
ASSSI
Mr G. Blackburn, known to his colleagues as Dick, graduated from the School of Agriculture in Melbourne University in 1939. He
joined the CSIR Division of Soils in 1946. He worked in various capacities in the Division of Soils for 37 years and retired in 1983 as
a senior principal research scientist with some 70 research papers to his credit.
His early publications were in the CSIRO Division of Soils 'Soils Publications Series' and the 'Soils and Land Use Series', many of
which provide the basic information for soil maps in use today. Since many of the surveys described in these works occurred before
or soon after the land was cleared, it is likely that they will soon be in demand to provide baseline soil and landscape descriptions
in degradation studies.
Dick was also sent to Brunei to survey part of British Borneo - the results were published in 1958.
Dick was an active member of the team which solved the puzzling aspects of the landscapes of the south east of South Australia and
north west Victoria, by tracing the origin of these soils to a series of stranded beach ridges - unknown to soil science at the time.
Dick was also an active member of the Soil Science Society, Editor of Soils News from 1958-1960 and an active council member. He
also organised one of the conference tours during the 9th International Soils Conference in Adelaide in 1968.

•

NOMINATIONS ARE CALLED FOR
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PUBLICATIONS MEDAL
There has been no nomination this year. The committee will make its own nomination if none is
forthcoming.
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BOB GILKES FELLOW OF THE SOIL SCIENCE SOCIETY OF AMERICA
Bob Gilkes has been made a Fellow of the Soil Science Society of America.
He is only the third Australian to receive this Honour,
the previous two recipients being Professor J.P. Quirk and Dr J. Freney.

READING.
AUSTRALIAN SOIL AND LAND
SURVEY FIELD HANDBOOK,
2ND EDITION.
R. F. Isbell
Inkata Press
13/170 Forster Rd
Mt Waverley, Vic. 3149
Fax: (03) 562 8620.
$45 (plus $5 postage).
The second edition of the well known
"Red Book" will be published in August.
Actually, it will now be the "Yellow
Book" and this second edition, which
supersedes the first edition, has been
extensively revised and contains a number of new sections, in particular a much
expanded chapter on substrate materials.
The widespread adoption of the Field
Handbook has resulted in a welcome
degree of uniformity in site and soil descriptions in land resource surveys
throughout Australia. The second edition, like the first, will also be of value to
students, educators and practitioners in
soil science, geography, ecology, agriculture, forestry, resource management,
planning, landscape architecture and
geotechnical studies. It is thus an essential and affordable item of equipment for
anyone involved in the activities noted
above.

CLAYS, MUDS AND SHALES
by CE Weaver
1989, 820pp
US$143.50/DFl 280
ISBN 0444-87381-3
This book provides a comprehensive and
critical summary of clay mineral literature that relates to geological processes,
discussing soil formation. It encompasses the full scope of clay-shale geology-

The first chapter gives a basic terminology and classification, chapter two is on
the structure and composition of the various clay minerals. Then follows an introduction to soil formation, chemical
weathering, microbial alteration and the
pedogenic formation of clay minerals.
The continental and marine transport,
and deposition of clays are covered; both
mechanisms and examples are given
ranging from bio-depositional to the
nepheloid layer. Next there is a review of
formation of clay minerals from marine
volcanics, related to temperature, and the
growth of authigenic clays in shallow
marine, brackish and evaporite environments.
Diagenesis, metamorphic processes and
the formation of authigenic-diagenetic
formation of clay in sandstones are discussed. A description is given of the
temperal distribution of clay minerals in
the Atlantic Ocean and the continents
around it. The clay suites are related to
factors such as continental drift, tectonics,
climate and environment. Finally, compaction, lithification and some general
features of shales are discussed.

Gypsum or Carbonates
Applications to Archaeology
Weathering and Neoformation
Methods
Applications to paleopedology
Terminology
Available from DA Book (AUSTR) Pty,
Ltd
11-13 Station St, Mitcham, Vic 3132
TROPICAL SOIL BIOLOGY AND
FERTILITY: A HANDBOOK OF
METHODS
Edited by JM Anderson and GS Ingram
US$30.00 Americas;£16.95 elsewtiere (incl
postage).
Published by CAB International, England.
This is the first of several books on different aspects of soils by CABI. It is a practical handbook of recommended methods
for characterising and analysing tropical
soils.

SOIL MICROMORPHOLOGY
Developments in Soil Science, Vol 19.
1990 734 pp
US$ 138.50/Dfl 270.00
ISBN 0-444-88302-9
Proceedings of the VHIth International
Working Meeting of Soil Micromorphology, San Antonio, Texas -July 1988. The
book is intended for students, practicing
micromorphologists, soil scientists, geologists, and geomorphologists
Contents:
Applications to Agronomic Sciences
Applications to Pedology
Hydromorphic Soils
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DEADLINE AND ADDRESS
FOR C O R R E S P O N D E N C E :
The deadline for the next issue of
SOILS NEWS is October 1990
Address for correspondence:
R. Merry c/-CSIRODiv of Soils,
Private Mail Bag 2, Glen Osmond SA 5064.

THE ASSSI SUBMISSION TO THE REVIEW OF AGRICULTURAL
AND RELATED EDUCATION
The following submission was made to the Committee of Review of Agriculture and Related Education on behalf of the Australian Society of Soil
Science Incorporated (ASSSI)., by the Federal Council of the Society, a meeting of the Review Committee on the 5th
offune.1990.
No reference is made to the training of soil scientists in departments of geography, geology and cognate disciplines, who are not undertaking
courses in agriculture. Many such persons are employed to research and manage soil and water; they often have little training in agriculture and
might benefit from such training.
This brief submission does not address all the areas of concern of the Review, but rather draws attention to some matters that are of concern to
members and committees of ASSSI. The emphasis is towards teaching and research training in soil science as a component of agricultural and
related education. Our use of the term soil science should be taken to include aspects of the study and management of soils, soil water, mine and
industrial wastes, land capability assessment and cognate areas.

(A) D E M A N D FOR SOIL SCIENTISTS A N D SOIL SCIENCE T R A I N ING IN AGRICULTURE
In recent years there has been a rapid expansion in employment opportunities for scientists with skills in soil science. While there may
be adequate numbers of graduates available
with skills in areas such as plant nutrition
there is a marked shortage in other areas.
Employers are commonly unable to attract
individuals with suitable skills and experience. In particular there is a shortage of experienced, mid-career soil scientists, due partly
to the relative lack of employment opportunities for soil scientists during the past two
decades. The traditional source of many professional soil scientists in Australia has been
the Faculties of Agriculture of Australian
universities and more recently other tertiary
institutions. The ASSSI believes that both the
number of students specializing in soil science
and the teaching of soil science have been
inadequate to properly service the demand for
experienced soil scientists that now exists.
The current employment opportunities for
soil scientists include:
(i) National Soil Conservation Program funded projects with State Departments of
Agriculture and similar bodies. There has
been a belated recognition of the degradation
of farmed and pastoral land in Australia. The
1990s are a decade of Land Care and the Federal Government has committed very substantial funds to this area. Many jobs in soil
and water management have been created for
soil scientists at levels ranging from new
graduate (i.e. $28,000 pa) to program managers (i.e. $50,000 pa). Most employers are experiencing considerable difficulties in attracting
and retaining suitable staff.
(ii) The demand for graduates in agriculture,
horticulture and forestry (henceforth simply
referred to as agriculture) remains buoyant
with excellent projects for continuing growth
in these industries. In each instance the sophistication of the industries has reached a stage
where modern technology and the 'fine tun-

ing' of primary production systems places
great demands on the training of research and
extension workers. This applies to the many
branches of science involved in these industries and for example frequently requires that
today's agricultural scientist has a much
deeper understanding of soil and water than
his predecessors. The teaching of soil science
in agriculture has often not increased and
improved to accommodate these demands. To
simply summarize this point, most agricultural scientists, whatever their speciality, now
require a much better appreciation of soil and
water as components of agricultural systems.
(iii) Many other career opportunities exist for
agricultural scientists with a specialization in
soil science. These include urban, rural and
regional planning, fertilizer chemical companies, mine and industrial rehabilitation and
consultancy groups and there is an increasing
demand for soil scientist in these fields but the
diversity and complexity of these careers has
generally not been matched by the offerings of
soil science courses in the tertiary institutes.
(iv) Australian agricultural scientists are finding increasing opportunities for employment
overseas on Australian and foreign government aid and development programs together
with a variety of commercial enterprises.

(B) S O M E DEFICIENCIES IN TEACHING OF SOIL SCIENCE
ASSSI has surveyed academic training in soil
science in two reviews (Blackburn et al. 1967,
Dexter et al. 1983) and Uren (1984) has also
discussed the topic. In each instance the difficulty in comparing courses between institutions prevented production of a quantitative
comparison of the content and extent of soil
science courses. No attempt was made to assess the 'quality' of soil science teaching at
different institutions. These reports convey
the feeling that the teaching of soil science
within an agriculture degree was inadequate
for persons who intended to develop a career
in soil science. The funding pressures experienced by universities and colleges during the
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past decade will have prevented any improvement in this situation through the provision of
extra staff, facilities, field activities, etc.
Among the deficiencies in undergraduate soil
science teaching that have been identified by
ASSSI members in recent years and which are
mostly those that existed a decade or more ago
are the following (n.b. not all ASSSI members
would agree with all of these items):
(i) Training in basic sciences, especially physics and earth science is inadequate for agricultural scientists who wish to develop careers in
agricultural hydrology, land evaluation, erosion control and related areas.
(ii) Students receive inadequate training in the
study of soils in the field (profile recognition
and characterisation, soil and landform mapping, soil - vegetation associations, recognition and correction of erosion and other hazards, etc.).
(iii) Soil science teaching is often 'compartmentalized' with for example soil physics, soil
chemistry, soil biology, pedology, etc. being
iden tified as discrete topics and these are often
taught as different units and by different
people. There may be little attention paid to
integration or to a holistic view of soils. Some
important topics (e.g. soil fauna, remote sensing) may be inadequately covered or even
omitted.
(iv) The depth of understanding acquired by
students of areas of soil science may be grossly
inadequate for a particular career. For example, few agriculture graduates could carry
out soil survey/agricultural land capability
assessment work without considerable further training.
(v) There is a need for Australian agricultural
scientists to be better informed of the nature of
the environment and in particular soils in
Asia, Africa, Middle East and other areas of
potential employment. Additionally the recruitment of full fee paying students from
overseas by Australian Faculties of Agriculture offers an opportunity for improving the
staffing and resources of these Faculties.

However the needs of these students often
relate to the environments (including soils) of
their home countries which may be poorly
perceived by the host Faculty. There is generally little attention paid to non-Australian
agriculture and soils by most Australian Faculties of Agriculture.

(C) S O M E S U G G E S T I O N S FOR
I M P R O V I N G T R A I N I N G I N SOIL
SCIENCE
(i) Agriculture faculties are generally severely
understaffed so that there may be only one or
two soil scientists responsible for the teaching
of all aspects of soil science to agriculture
students. This situation should be contrasted
with the situation in New Zealand, U.K.,
France, USA, India, Thailand, Malaysia and
many other countries where much larger
numbers of soil scientists are employed in
Faculties and contribute to the teaching of
undergraduates. In this way the various areas
of soil science are adequately serviced and
provided that course structure and timetable
constraints do not inhibit specialisation, students can graduate with a high level of expertise in selected areas. Qearly additional staff
are required to teach soil science in Australian
universities and some rationalisation of the
present Faculties might create larger units and
improve this situation.
(ii) A problem related to (i) above is that the
teaching of soil science in Australian agriculture faculties is mostly by a few individuals
whose major expertise is concerned with
rather specialised and often laboratory oriented topics. There is little incentive for these
individuals to broaden their research and
teaching interests because promotion and
access to research funding tend to reward such
specialisations. Consequently students may
not receive a properly balanced training in soil
science or one that is best directed to future
employment prospects.
Various avenues are available to remedy this
situation.
(a)'New-blood' appointments to teaching
positions for soil scientists with skills in areas
of employment potential, particularly fieldbased skills. Such positions should be additional to those that are generated by fluctuations in staff: student ratios which inevitably
disadvantage agriculture faculties relative to
'mass production' areas such as introductory
basic science or arts subjects.
(b) Appointment and promotion of academic
soil scientists with backgrounds in more applied areas (e.g. soil conservation practices)
should not be subject to the same criteria as for
laboratory-oriented scientists. It can be much
more difficult to publish prolifically in some
areas of applied soil science than on laboratory
work. This situation is exacerbated for persons
employed by Departments of Agriculture or
similar organisations, where the number of
publications is not the major measure of performance. Consequently persons of high ability and with considerable practical experience
in such positions would not conform to the
normal criteria for appointment as a senior
academic.
(c) Academic soil scientists could be encouraged to improve their understanding of the

problems tackled by soil scientists in Departments of Agriculture and other bodies. For
example study leave (a mechanism for retraining) or a period of secondment could be spent
with a Department of Agriculture. Funding of
fellowships, travel, etc. would make this an
attractive option for academics, many of
whom do not wish to spend their study leave
overseas due to family commitments.
(iii) Because of the national shortage of skilled
soil scientists, more undergraduates need to
be encouraged to specialize in soil science.
This can be assisted by provision of cadetships, scholarships and other incentives and
also by a funded vacation work experience
scheme with potential employers. The career
prospects in soil science in agriculture should
be widely advertised by tertiary institutes and
potential employers.
(iv) At present there are a large number of
agriculture graduates employed in areas ol
soil and water management and research who
require additional formal training in these
areas in order to function most effectively.
This training may be provided by various
types of 'in house' workshops and attachments organized by employers including field
workshops , ad hoc courses and short term
attachments to more experienced scientists
(i.e. 'apprenticeships'). However a more efficient procedure would be to develop postgraduate courses within universities. These
could be tailored to the needs of employers
and result in the award of postgraduate diplomas or masters degrees as an incentive to
students. The teaching within these courses
would be provided by existing academics, the
'new blood' academics discussed above and
experienced staff of the employing organisations. Clearly considerable funding would
need to be provided for this program and
there should not be unnecessary duplication
in offerings within and between States.

(D) P O S T G R A D U A T E T R A I N I N G I N
SOIL SCIENCE IN AGRICULTURE
Relatively few of the Australian scientists who
are involved in soil/water management and
research hold higher degrees and many of the
most able BSc(Agric), etc. graduates are not
attracted to postgraduate training in this area.
This has resulted in a major shortage of competent, research trained soil scientists and the
situation continues to deteriorate.
Among the reasons why able graduates do not
complete higher degrees specialising in soil
science are the following:
(i) The present buoyant employment situation
enables minimally experienced BSc (Agric)
graduates to be appointed to well paid research and extension positions. Not surprisingly they perceive that their career development will not be adversely affected by the
absence of postgraduate training. The ease
with which some minimally qualified and
experienced individuals achieve salary increments and promotions tends to support thi9
view.
(ii) The existing postgraduate training opportunities in soil science in Australia consist
mostly of masters and doctorate degrees by
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research and thesis. There is generally no
coursework component to these degrees, and
the specializations on offer reflect the research
interests of academic staff which as discussed
earlier are commonly not consistent with the
areas of employment open to graduates.
(iii) Higher degrees by research into fieldbased soil problems are more demanding than
laboratory studies in both support costs and
time spent by students and supervisory staff.
Consequently such research is unattractive to
students (it takes longer to gain a degree) or
institutions (due to the much greater per capita cost).
(iv) Field-based problems are very complex
and definitive solutions or major discoveries
will not be achieved by students spending 3 4 years on the research with no technical
assistance and inadequate funding. Unfortunately this type of research does not appeal to
many funding bodies who demand tight
schedules and results that are of immediate
and direct economic advantage to the agricultural industry. Consequently it is difficult to
attract sufficient funding to pay high value
scholarships to attract students into areas of
applied soil science research, or to provide
technical assistance.
Among the means that could be taken to
improve this almost catastrophic situation
affecting the advanced training of soil scientist
are the following:
(i) The provision of first class coursework
diploma and masters degree programs in soil
science at a limited number of institutions.
These should be diverted towards present day
employment needs, include ample applied
and field soil science and there should not be
unnecessary duplication between institutions. Employers should be encouraged to
provide funds to enable staff to attend courses,
and for their senior staff to contribute to the
teaching of the courses. Faculties would need
additional staff to coordinate and contribute
to the courses. The whole or part of this advanced coursework should be available to
students undertaking degrees by research,
this would encourage greater breadth in the
students' understanding of soil science.
(ii) Faculties and employers should facilitate
the supervision of postgraduate research students by soil scientists in Departments of
Agriculture, Conservation and Land management Organisations, CSIRO and other bodies.
These organisations could offer scholarships
(e.g. as CSIRO does at present) to encourage
able students into their fields of research and
extension. There should not be a requirement
that the principle supervisor be a member of
the Faculty, simply that a cosupervisor or
associate supervisor be a member of Faculty.
This system operates effectively in several
countries (e.g. USA, UK).
(iii) Immediate measures that would help to
quickly overcome the present critical shortage
of soil scientists undertaking advanced studies include:
(a) Active counselling of prospective students
and publicity to promote soil science as a
career
(b) Provision of high value cadetships, schol-

arships and fellowships to attract able graduates who at present do not wish to endure the
severe financial penalty of living for 3 - 4 years
on an Australian or University scholarship for
little apparent financial gain,
(c) Scholarships to enable students to study at
overseas institutions with a demonstrated
capacity to provide training in areas of soil
science that are presently poorly serviced in
Australia. Such students should include individuals who have several years practical experience and who would return to their employer with no loss of seniority, etc.
E Concluding Remarks
The ASSSI believes that the training of soil
science specialists provided within the present agriculture and related degree structures
can not adequately service the current explosive demand for such individuals generated
by the belated national awareness that in some
situations our soils and water are in a critical
condition. At the same time the growth of
primary industries, the increasing complexity

of primary industries and the need for better
land use planning and management have
created a strong demand for soil scientists
with a wide diversity of skills.
ASSSI considers that there is an immediate
need to:

(v) Increase the soil science content of existing
undergraduate agriculture courses. The additional teaching should emphasize soil and
water management, particularly field - based
topics, so that students can develop these
specialisations within existing degree structures.

(i) Increase the number of academic soil scientists in Faculties of Agriculture in Australian
universities and colleges

(vi) Provide counselling, funding and work experience opportunities for students to encourage them to become soil scientists.

(ii) Widen the discipline base of soil scientists
in Faculties of Agriculture in Australian universities and colleges.

Please do not hesitate to contact the undersigned for further information. The views
expressed in this submission have been derived from many members of ASSSI, but are
the responsibility of the authors of this submission.

(iii) Establish postgraduate courses directed
towards training agriculture graduates in soil
and water management.
(iv) Enable major employer organisations
such as Departments of Agriculture to contribute to undergraduate and postgraduate
training of soil scientists.

Assoc ProfR] dikes - Hon Pres ASSSI
Dr N E Longnecker - Fed Counsellor ASSSI

THESIS SUMMARIES
SOME CHARACTERISTICS OF ANDOSOLS FROM WESTERN INDONESIA
Abstract of a PhD thesis by Samid Sjarifpresented at the School of Agriculture, Soil Science and Plant Nutrition Group, UWA, 1990

The aims of this work were to characterize representative Indonesian andosols
which have formed from various parent
materials and to identify relationships
between various physical, chemical and
morphological properties of these
soils.Tthis thesis also compares the properties of Indonesian andosols with those
of andosols from elsewhere.
The field observations indicated that
Indonesian andosols have similar characteristics to andosols occurring elsewhere,
and are generally dark in colour with a
loam texture and crumb structure in surface layers. The andosols on basic (basaltic) parent material tend to be deeper and
finer in texture than those on more acidic
(andesitic, rhyolitic) parent materials.
Soil development seems to have been
determined by slope and position on the
slope; soils near crests with low gradient
slopes tend to show more horizon differentiation.
The results of laboratory analyses show
that the allophane and imogolite content
of the Indonesian andosols can be determined by TGA, alternating dissolution in
HCl/NaOH, and acid-oxalate methods.
However to determine the overall clay

mineral composition of the soils a combination of other techniques (e.g. XRD,
TEM) should also be used. The clay mineral composition of the soils is mainly
dominated by allophane and imogolite,
some soils contain allophane with halloysite, gibbsite and cristobalite in
smaller amounts, and a few soil also contain quartz in trace amounts. Andosols
containing large amount of halloysite
have generally developed under a relative low rainfall and on acidic parent
materials, whereas the soils developed
under a higher rainfall and from basaltic
parent materials contain predominantly
allophane and imogolite. The imogolite
content of the soils tends to increase with
depth.
Bulk density, water retention and particle
size distribution are closely related to clay
mineralogical composition, and thus
indirectly to the parent material and climate. The values of bulk density of the
soils were small because the soils mostly
contain much allophane and imogolite,
with little halloysite and sand. The bulk
density tends to be smaller for the soils
which formed under high leaching conditions as indicated by the negative relationship between bulk density and ex-
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changeable Ca. Andosols have a high
capacity to retain water, however this
capacity
decreases drastically after
drying. Water retention at all suctions
was higher for soils with higher allophane plus imogolite contents, and was
lower for the soils with higher values of
bulk density and exchangeable bases.The
particle size distribution of the soils was
closely related to the parent materials, the
soils on basaltic parent materials tend to
have a higher clay content.
Indonesian andosols have a wide range of
pH values measured in H 2 0 extending
from 3.8 to 6.4 and these values were
mostly higher than the pH values measured in CaCl 2 .The reverse trend occurred
for a few soils for which the pH in H 2 0
was less about 4.4, presumably due to the
adsorption complex being dominated by
positive charge. The values of pH in NaF
were mostly more than 9.4, which reflects
the mineral composition being dominated by allophane and imogolite. The
soil pH values were not greatly influenced by soil to solution ratio, and the pH
values in M KC1 solution were similar to
the pH in 0.01 M C a Q r A laboratory liming experiment indicated that the lime
requirement to increase pH values to 6.0

was positively related to amounts of exchangeable Al.
The exchangeable base content of the
soils was dominated by Ca with less Mg,
K and Na, irrespective of the parent material and rainfall. The soils derived from
more basic parent material with a lower
rainfall have higher value of exchangeable bases than do soils formed from
more acidic parent materials under
higher rainfall.
P sorption data are mostly better fitted to
the Langmuir than to the Freundlich
equation. The Langmuir P sorption maximum (PSM) of the soils ranged from 0.17
to 9.97 mg P / g , with an average value of
4.51 mg P / g . The PSM values are positively related to several soil characteristics and are high for soils with high values

of allophane plus imogolite, Fe plus Al
extracted by oxalate and dithionite, pH in
NaF, and organic matter content and low
values of exchangeable Ca and bulk density. The PSM values are positively related to P sorption coefficient (PSC) values, obtained by the method commonly
used in Japan.

a long period can be predicted by the
dissolution values for one day incubation. These data indicate that substantial
dissolution of PR will occur in Indonesian
andosols, however dissolution of PR was
not associated with a parallel increase in
the amount of plant available P as measured by Olsen and Bray extractants.

There were two distinct dissolution rates
for phosphate rock fertilizer (PR) applied
to the soils, a rapid dissolution rate during an incubation period of up to one day
was followed by slow dissolution for 100
days. There were several soil characteristics that were significantly related to the
rate and extent of PR dissolution of which
PSC and oxalate-extractable Si were the
most predictive. The extent of dissolution
of PR for 100 day incubation ranged from
18 to 100%. PR dissolution in the soil over

In conclusion, characteristics of Indonesian andosols are generally very similar
to andosols from other countries with the
exception that some Indonesian andosols
containing much allophane and imogolite have a very low pH in water (<5.0)
whereas elsewhere such soils generally
have a higher pH (>5.0). Most soils characteristics are closely related to parent
material, rainfall and site characteristics.

A SUMMARY OF THE CAUSES AND PROGRESSION OF FARMLAND
DEGRADATION AND ESSENTIAL STEPS FOR ITS RESTORATION
On the basis of his extensive experience with WA soils Prof Parker, Honorary Research Fellow of the Soil Science and Plant Nutrition Group
at UWA reviews what in his opinion are the major causes oftlie deplorable state our soils are in at tlie moment and what we can do about it. His
present research activities are focussed on earthworm activity in WA soils.

1. Perennial deep rooted trees and shrubs
were cut or rolled down; consequences:
(i) the soil-plant-water balance was disrupted because shallow rooted annual
crop or pasture plants use much less
water,
(ii) nutrient cycling ceases.
2.The prostrate vegetation was burned,
including the litter layer; consequences:
the litter layer which fuelled the larger
soil fauna, was destroyed.
3. The virgin soil was ploughed; consequences:
(i) the larger soil voids were collapsed,
(ii) the larger soil granules were broken
down,
(iii) the larger soil fauna were virtually
eliminated,
(iv) deep drainage lines d u e to the decayed roots of the original vegetation
were soon blocked by cultivation,
(v) rates of water infiltration are two to
twenty times less than in the virgin state.
4. (a) Cropping to cereals; consequences:
(i) further reduction of the physical quality of the soil,
(ii) increased groundwater levels cause
salination;
(iii) the cereal straw is unsuitable for most
soil fauna.
(b) where subterranean clover was
planted as a first 'crop', (as in WA sand-

plains) some native earthworms are able
to re-colonise the soil,
(c) continued cultivation using ploughs,
cultivators a n d / o r combine drills further
reduces the physical quality of the surface
soil; subsurface compaction also reduces
rates of water infiltration and rates of root
penetration of crop or pasture plants into
the subsoil, result: waterlogging,
ponding, flash-flooding and soil erosion
become more frequent.
5. Strategies for reversing the degrading
processes now become self evident:
(i) abandon the plough and thecultivatordrill and use the disc drill for zero tillage,
(ii) use light machinery and avoid working on wet soils,
(iii) do not burn the cereal straw, but roll
it down and seek litter fauna which will
decompose the straw,
(iv) redress the water balance by rotating
deep rooted perennial fodder plants, e.g.
lucerne which would be ideal, if sown
densely, to reduce the subsoil water and
to restore drainage lines for water and
root penetration to the deep subsoil; sow
wintergrowing annual pasture legumes
into the lucerne to provide more fodder
and to increase soil organic matter,
(v) introduce or encourage soil animals
e.g. earthworms, seed-gathering ants,
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subterranean termites and dung beetles.
A fertile soil has often been described as
the resultof physical, chemical and biological interactions. Chemically infertile
soils have been spectacularly improved
by addition of fertilisers; physical approaches have been much less successful.
Soil macrobiology is grossly neglected,
(vi) Our scientific approaches have been
too restricted - we must now study the
ecosystems we destroyed and copy them
as nearly as possible. It is too costly to
have 'rogue' water on the farm - this
water should be increasing productivity.
Depending on rainfall zones, farm production could be doubled, trebled or
quadrupled if the available soil water is
all used by crop and pasture plant,
(vii) Full soil restoration must be our goal
for the future, but success can only be
achieved if soil scientists, hydrologists,
agronomists, zoologists, foresters, landscape ecologists, economists and farmers
work together in teams. They must share
their knowledge and skills to restore the
physicaland biological fertility of Australian soils.
CA. Parker

PERTH ZOO'S MICROWORLD....THE LIFE DOWN UNDER
The word 'zoo' generally forms images in
peoples minds of lions, elephants or
crocodiles. Certainly not termites, springtails and mites!
Breaking traditional boundaries, Perth
Zoo has recognised the importance of the
conservation of soils as a necessary component in the conservation of wildlife. To
this end an innovative interactive exhibition that give visitors an understanding
of healthy, living soils has been developed.
Visitors enter into a clay-floored theatrette, equipped with a stark diorama of a
salty claypan in a dead landscape which
highlights land degradation. A fast-moving slide program highlights the impact
of the past two hundred years of unsustainable management of soils. From here,
visitors pass through a soil burrow (enlarged a hundred times) complete with
worms, termites, mites and spiders to
demonstrate the lifebeneath our feet. Past
the burrow visitors can then use an interactive graphic panel to identify these
organisms and their role in forming
healthy soils.

in healthy soil 'aquaria' as they move
t h r o u g h their b u r r o w s . Next, a
Rhizotron, for viewing life at root level,
demonstrates the role of the humble
earthworm and its importance in soil
health. A sterile soil display in contrast
shows poor growth of plants!

Perth Zoo has had assistance and encouragement from the Department of Agriculture, and through them, funds from
the National Soil Conservation Program
have been used to develop Microworld
and provide training programs for
guides and staff.

Graphic boards demonstrate the link
between land clearing and the salinity
levels of soils, and also predict that salination will increase if further clearing takes
place. An interactive computer program
allows visitors to make decisions which
affect the amounts of top soil while electron micrographs of soil animals demonstrate their intricacies and importance.

Perth Zoo looks forward to being an active contributor to the 'Decade of Landcare' and plans to support this program
through its schools and community education activities. Microworld provides
for our patrons, the opportunity to gain a
broader perspective on the conservation
of our environment.

A final theatrette known as the 'Good
News Theatre' illustrates the remedial
action and soil care undertaken by a wide
range of Western Australians, concerned
with soil conservation and land care.

Bioscanners (video camera and monitor)
allow visitors to view the living animals

Dead soil.

Healthy soil.
Retiring Federal Council bugs are Bob dikes
(president), ]im Dixon (secretary), Keith
Lindbeck (treasurer), Max Churchward,
Natalie Hunt and Annelies Koning (editorial
committee).
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Lynn Williamson
Manager Education
Perth Zoo
(Microworld will be a permanent feature
of the zoo).

