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Field work in action Riverina Branch of ASSSI

Proﬁle

PROFILE - THE OFFICIAL NEWSLETTER OF THE
AUSTRALIAN SOCIETY OF SOIL SCIENCE INC

At their last meeting, Riverina ASSSI members were given a demonstration of a CD-ROM teaching package, “STute” developed by Scott Black
and Jason Condon at Charles Sturt University, Wagga Wagga. Two-thirds
of the university’s 180 undergraduates in soils study by distance education,
disadvantaged by reduced face to face tuition contact. The computer-based
learning package was developed to assist these students learn soils concepts remotely. It has proved an effective and very popular learning aid.
This was followed by a tour and discussion of the six proﬁles that form the
soils ﬁeld excursion “Distribution of Soils over a Landscape” for undergraduates at the university. Soils ranged from a Bleached Mottled Yellow
Sodosol on granitic footslopes to a Rudosol on Post-white-settlement alluvial silt.

The Riverina ASSSI members are seen here attacking a
Bleached Mottled Yellow Sodosol with the most appropriate
equipment during their tour of soils at Charles Sturt University.
Left to right: Lindsay Evans, Jagadish Timsina, Scott Black, Mark Conyers,
Jason Condon (with crowbar) and Bruce Dalgliesh.

Photo and story by Janet Wild
continued on Page 4
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From the President
Dr Cameron Grant
We are fast approaching the SuperSoil Conference in Sydney (for which it is still
not too late to enrol – see the web site: http://www.icms.com.au/supersoil/), and
I want to thank our Convenor, Mr Graeme Tupper, and his Committees for all their
hard work over the past two years since the last Soils Conference in Perth.
At the risk of offending those NOT on the list, I thank the following people on behalf of ASSSI:
Organising Committee
Mr Graeme Tupper, Chair
Dr Damien Field
Mr Jon Gray
Mr Roy Lawrie
Dr Balwant Singh
Dr Peter Stephens (President NZSSS)
Mr Fletcher Townsend

Scientiﬁc Program Committee
Dr Balwant Singh, Chair
Dr Steve Cattle
Assoc. Prof. Geoff Humphreys
Mr Roy Lawrie
Prof Alex McBratney
Dr Phil Mulvey
Dr Brian Murphy

Please remember that in addition to the scientiﬁc symposia, there will also be a number of important meetings that
you should attend, including our AGM. The CPSS Board will also meet to have its Annual Board meeting, and the
current Federal Council will meet with the newly elected Federal Council to plan for the next several years.
Two major events are being planned for and reports will be given in Sydney on:
1. 50th birthday of ASSSI
2. 2010 Congress of the IUSS (Brisbane).
I look forward to seeing you and our co-hosts from the New Zealand Society of Soil Science in Sydney – it promises to be an interesting conference.
Cameron Grant

SUPERSOIL 2004 in Sydney
Supersoil 2004 Conference is being held at the University of Sydney from
5th-9th December 2004
Pre-conference tour commences 30th November 2004
Conference commences 5th December 2004
Mid-conference ﬁeld trips are on 8th December 2004
Full program details are on Pages 4-5 in the last edition of Proﬁle (No. 138)
which is available on the ASSSI Website.

From the Newsletter Editor

Lyn Abbott

Many thanks to everyone who submitted material for this edition of Proﬁle (the third for the year one to go (in early January) so please submit information now). It has been a large mail-bag, and if
I missed anything, I apologise. Also, I have noted Alfred Hartemink’s recommendations for providing appropriate guidelines for book reviews published in Proﬁle.
Thanks to Linda Bennison for organizing someone to do the proof-reading for this edition. I am
still battling with technology, and have not been able to get the size of the ﬁle small enough to email
- so it will have to go onto the ASSSI website again for you to access. This is the way of the future.
Best wishes for the Sydney Conference.

18th World Congress of Soil Science July 2006 Philadelphia, USA
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Letter to the Editor
The review of my book “Soil fertility decline in the tropics, with case studies on plantations” by Paul Nelson in ASSSI proﬁle
No. 137 contains several errors and inadequacies which, in fairness, should be pointed out.
Nelson ﬁnds the book structure complex and difﬁcult to follow. The structure is well explained in Chapter 1, which explains
the set-up of the book, its rationale, aims and approach. After a few introductory chapters, soil fertility decline is discussed and
assessed by land-use system (annual crops, perennial crops etc). There is a detailed subject index and author index. I seriously
doubt whether ASSSI proﬁle readers or those picking up a book on soil fertility decline do not know that the pH is on a logarithmic scale. He is right to note that there is no description of Soil Taxonomy but there are many books doing that. The introduction
chapter clearly indicates what is meant in this study by the “tropics” and why salt accumulation or irrigation are not treated. The
Synthesis chapter is not a repetition of early statements. It is an absolute and relative comparison in soil fertility decline between
different land-use systems and soils. I take it as a compliment that Nelson notes that I’ve stuck to quantitative data only since
many discussions on soil fertility decline have been fuelled by qualitative data and emotions. In that respect I understand Paul
Nelson his ﬁnal comment: “…the way we interact with non-scientiﬁc people and groups is likely to have much more signiﬁcant
effects than our actual science, as the scientiﬁc and technical issues are barely signiﬁcantly compared to the commercial, social
and political forces in action.”
Some of his comments are simply untrue, including:
- the substantial problems of soil degradation in the tropics not covered well
- that there is no clear and comprehensive account of the processes
- the rates of change are often discussed in percentage terms
- that there are no sections on the interpretation of soil fertility decline data
- that the way forward is to produce more high quality research
The review says more about Paul Nelson than about my book.
As book review editor of Geoderma I ask reviewers to (i) tell me what the book is about, (ii) tell me what you think of it. Furthermore, I ask them “to read the whole book, which is the very least you owe the author(s) and/or editor(s). Review the book received
and not the book you wish they had written. Therefore do not disapprove the book for something it was not meant to be. A key
question you may wish to address is: how does this book ﬁt in the existing ﬁeld of study; is it a new synthesis of an existing subject, or a new book on a new subject? Other important questions are: for whom is the book of interest and how would you rate its
impact?” Perhaps the editor of ASSSI Proﬁle and book reviewers may beneﬁt from these guidelines to avoid ﬂawed reviews.
Alfred Hartemink
www.alfredhartemink.nl/soil_fertility_decline.htm
ISRIC – World Soil Information
Wageningen, the Netherlands

From Page 1

Riverina ASSSI
Members at work
in the ﬁeld
Riverina ASSSI members (left to
right) Scott Black, Jagadish Timsina
and Mark Conyers examining one of
the soils on the CSU soils tour – a
platy silt loam Rudosol, developed
on recent alluvium of Houlaghans
Creek.

Photo and story by Janet Wild
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Deﬁning the phosphorus sorption properties of pasture soils and their inﬂuence
on phosphorus fertiliser requirements
Lucy Louise Burkitt (LaTrobe University, Bundoora)
PhD Conferred February 2003
My PhD thesis examined the soil properties and phosphorus (P) sorption
characteristics of pasture soils from southern Victoria and related P sorption properties to P fertiliser requirements. The broad aim of the thesis
was to provide information and tools to improve the efﬁciency of P fertiliser use. The initial experiment concluded that aluminium (Al) oxides,
on the surface of soil particles, dominate P sorption in soils used for pasture production in southern Victoria. A combination of soil properties in
multiple linear regression models accurately predicted P sorption on these
soils, but gave a poor prediction of P sorption for a separate set of soils
collected from all States of Australia. A second study was undertaken to
examine simple, direct methods of measuring P sorption using 90 soils collected from all States of Australia. This study found
that a single point P sorption index, termed the P buffering index (PBI), accurately predicted the P sorption capacity of a wide
range of soils and provided a suitable, commercial measure of P sorption for Australian soils.
Nine ﬁeld studies were established in southern Victoria, to examine the P fertiliser requirements of soils which varied in P sorption capacity. Results from this study found that the amount of P fertiliser required to increase extractable P concentrations
by 1 mg/kg was closely, but negatively related to the PBI measure and ranged from 5-15 kg P/ha.year, depending on soil type.
Other ﬁndings were that the decline in extractable P concentrations in these fertilised soils between 6 and 30 months after P
application was more difﬁcult to predict using a single soil property, such as the PBI measure. In addition, the slow reactions
between soil and P fertiliser appeared to decrease the efﬁciency of single, large applications of P, in comparison to smaller application rates reapplied more often.
The range in soil extractable P concentrations on the 9 ﬁeld sites provided an opportunity to examine how P fertiliser application inﬂuenced PBI values over time. This study concluded that the practice of including an estimate of current P fertility (such
as the Colwell P test value) in the PBI measure negated any measurable decrease in P sorption capacity resulting from heavy
P fertiliser applications. Despite this, signiﬁcant but short-lived decreases in PBI were measured at all sites, 6 months after
heavy lime (5 t/ha) dressings and at 4 of the 5 sites following the application of P fertiliser at rates ranging from 0-280 kg P/ha.
Vertical P movement was examined on 5 of the 9 ﬁeld sites. Results indicated that vertical P movement was minimal below
the 10 cm layer. However a trend for elevated P concentrations at the deepest layers (down to 40 cm) was measured on low to
moderate P sorbing soils, suggesting some movement of soluble P had occurred down the soil proﬁle.
The following papers have been published from the research:
Burkitt LL, Gourley CJP, Sale PWG (2004) Phosphorus auditing cannot account for all of the phosphorus fertiliser applied to
different pasture soils. Australian Journal of Soil Research 42, 89-98.
Burkitt LL, Gourley CJP, Sale PWG (2002) Changes in bicarbonate extractable phosphorus over time when P fertiliser was
withheld or reapplied to pasture soils. Australian Journal of Soil Research 40, 1213-1229.
Burkitt LL, Moody PW, Gourley CJP, Hannah, MC (2002) A simple phosphorus buffering index for Australian soils. Australian
Journal of Soil Research. 40, 497-513.
Burkitt LL, Gourley CJP, Sale PWG, Uren, NC, Hannah, MC (2001) Factors affecting the change in extractable phosphorus
following the application of phosphatic fertiliser on pasture soils in southern Victoria. Australian Journal of Soil Research. 39,
759-771.

SOIL AND LAND INFORMATION SYSTEM
The October 2004 newsletter of SALIS (Soil And Land Information System) is now available from DIPNR website at http://
www.dlwc.nsw.gov.au/care/soil/salis/pdfs/salis_newsletter_october_2004.pdf.
You don’t know what SALIS is? It’s a database that contains descriptions of soils, landscapes and other geographic features
in NSW. DIPNR is the custodian of this information. SALIS was developed as the NSW government’s centralised repository
of NSW’s soil and land information. It is a very useful tool for land use planning and management decision making. Find out
more at http://www.dlwc.nsw.gov.au/care/soil/salis/.
While you’re there, why not have a go at using SPADE to dig for soils information in your area of interest? Go to http://spade.
dlwc.nsw.gov.au/jsp/spade.jsp.
Soils Knowledge Team Level 6, 10 Valentine Ave Parramatta NSW 2150 Telephone 02 9895 6163
Email: soils@dipnr.nsw.gov.au
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SUCCESSFUL RECLASSIFICATION
FOR CPSS MEMBERS
Congratulations to the following CPSS members who have been reclassiﬁed to the following stages: Stage 3: Ian Hollingsworth
Stage 2: Peter Graham; John Paul Cumming; Louise Clark; Mark Stuckey; Simon Eldridge
The Board would like to congratulate these scientists on their applications which outlined their experience and ability in the ﬁeld of soil science. This has allowed them to move up a level in the accreditation
programme where
* stage 3 recognises a member who is a leading professional Soil Scientist and who demonstrates mature
and autonomous work.
* stage 2 accreditation recognises an experienced professional Soil Scientist who is competent and can
work unsupervised, and
* stage 1 is the level of entry to the standards recognising someone who meets all the criteria but has little experience.
Many new members have joined the scheme and have automatically been classiﬁed as a stage 1 CPSS,
the entry level to the scheme.
Whilst the Board understands that many of these scientists are quite senior and advanced in their careers,
the scheme must be administered along guidelines established for all members to maintain consistency
and rigor.
On behalf of the Board could I please encourage all scientists to consider applying for certiﬁcation and
those in the scheme to apply for reclassiﬁcation so that their CPSS stage depicts their level of experience?
Graham Price
Chair, Accreditation Board.

2005 Subscriptions for Australian Journal of Soil Research
CSIRO Publishing has forwarded individual subscription notices for the 2005 Australian Journal of Soil
Research. Members who subscribed with ASSSI should not receive an invoice but occasionally the odd
notice slips through which can cause confusion to the member. ASSSI members subscribing to AJSR
need not respond to the CSIRO invoice if they prefer to renew using the societyʼs group discount subscription.
2005 AJSR subscriptions will be offered at the discounted ASSSI member rate on the societyʼs subscription renewal notice forwarded to members in January next year.
This offer is open to all members who respond before March 31, 2005 on their ASSSI subscription notice.
A late fee will be imposed on members subscribing between April 1 and June 30 2005 and the offer expires on July 1 2005 .
The subscription price will remain the same as in 2004. Electronic subscription is $80 and paper subscription is $105. Both subscriptions provide electronic access to the AJSR archive issues.
If you have any queries please contact Linda Bennison at the ASSSI ofﬁce.
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2004 ACCREDITED CERTIFIED
PROFESSIONAL SOIL SCIENTISTS

The Accreditation Board has reviewed the Ongoing Professional Development Diaries that have been submitted by
Certiﬁed Professional Soil Scientists and the following list of
people have gained accreditation for 2004.
In previous years the Board has circulated two lists; the ﬁrst
containing the Scientists who have gained accreditation; and
the second containing the Scientists whose accreditation is
pending.
As the standards are being raised within this scheme and the
expectations of Certiﬁed Professional Soil Scientists are increasing, the Board is contemplating publishing only the list
of accredited Scientists.
If Scientists do not submit their Ongoing Professional Development Diary they cannot be assessed and, therefore, do not
deserve the title CPSS or the accreditation seal. If Certiﬁed
Professionals have submitted their Ongoing Professional
Development Diaries, but these Diaries have not been up to
standard and amended to the satisfaction of the Board, then
again the title CPSS has not been earned.
The Accreditation Board would appreciate comment by
members on how they view the restriction of the title CPSS
to members who are actively fulﬁlling all requirements of
the scheme in a calendar year and the deletion of the pending
accreditation list.
The ﬁnal list will be printed in December.
Graham Price

Chairperson

CPSS STAGE 3
Ahern, Mr Colin INDOOROOPILLY QLD
Bacon, Dr. Peter CASTLE HILL NSW
Boucher, Dr. Stuart MONASH UNIVERSITY VIC
Chapman, Mr. Greg PARRAMATTA NSW
Cogle, Dr. Alexander L MAREEBA QLD
Cumming, Mr. Rob GOULBURN NSW
Fitzpatrick, Dr. Robert GLEN OSMOND SA
Fogarty, Mr Peter JAMISON ACT
Forster, Mr. Bruce ROCKHAMPTON QLD
Hazelton, Dr. Pam GYMEA BAY NSW
Hignett, Mr. Clifford DAW PARK SA
Hollingsworth, Mr Ian WINNELLIE NT
Hudgson, Mr Bruce MELTON VIC
Lawrie, Mr. Roy CAMDEN NSW
Loch, Dr. Robert DARLING HEIGHTS QLD
Macnish, Mr Stuart INDOOROOPILLY QLD
McKenzie, Dr. David ORANGE NSW
Merry, Mr Richard GLENALTA SA
Milham, Mr. Paul CHATSWOOD NSW
Morse, Mr. Rick PICTON NSW
Mulvey, Mr Philip NORTH SYDNEY NSW
Murphy, Dr. Brian COWRA NSW
Murtagh, Dr John RUNAWAY BAY QLD
Nash, Dr. David STRZELECKI VIC
Orr, Mr. David LAUNCESTON TAS
Patterson, Dr. Robert (Bob) ARMIDALE NSW

CPSS STAGE 3 (continued)
Powell, Mr. Bernard INDOOROOPILLY QLD
Price, Mr Graham CLEVELAND QLD
Riley, Prof. Steven PENRITH SOUTH DC NSW
Scholz, Dr Gottfried ARMADALE WA
Smith, Dr George HIGHFIELDS QLD
Smolinski, Mr. Henry KALAMUNDA WA
Strong, Dr. Wayne TOOWOOMBA QLD
Thorburn, Dr. Peter ST LUCIA QLD
Wetherby, Mr Kenneth CLEVE SA
White, Mr. Larry STRATHFIELDSAYE VIC
CPSS STAGE 2
Banks, Mr. Robert EMERALD HILL NSW
Beaupeurt, Ms. Laura NOWRA NSW
Clark, Dr. Louise FOOTSCRAY VIC
Cumming, Mr. John TAROONA TAS
Eldridge, Mr. Simon RICHMOND NSW
Geeves, Dr. Guy COWRA NSW
George, Mr. Brendan TAMWORTH NSW
Graham, Mr. Peter NORTH SYDNEY NSW
Kew, Mr Geoff WILLETTON WA
Kirchhof, Dr Gunnar BRISBANE QLD
Madaﬁglio, Dr. Gregory ORANGE NSW
McMaster, Mr Jamie THE BASIN VIC
Oliver, Ms. Danielle GLEN OSMOND SA
Parsons, Mr. Henry MILTON BC QLD
Rasic, Mr. John MORPHETT VALE SA
Salt, Ms Melissa UPPER STURT SA
Stuckey, Mr. Mark FOOTSCRAY VIC
Tucker, Ms Robyn HORSHAM VIC
Wissell, Mr Craig ARDROSSAN SA
CPSS STAGE 1
Dalgliesh, Mr Bruce DARLINGTON POINT NSW
Dillon, Mr. Cliff SHEPPARTON EAST VIC
Galloway, Mr. Justin TOOWOOMBA QLD
Greene, Dr. Richard CANBERRA ACT
Hardy, Mr. Scott CANNONVALE QLD
Hulme, Dr. Patrick WARREN NSW
Humphreys, Assoc. Prof. Geoffrey MACQUARIE UNIVERSITY NSW
Masters, Mr. Rodney WAMBERAL NSW
Meech, Ms Wendy ROSEWORTHY SA
Rengasamy, Dr. Pichu GLEN OSMOND SA
Rubsov, Mr John PARAMATTA NSW

Soil Biology in Agriculture
Workhshop - Tamworth NSW
Proceedings are available - see GRDC
Website for Order Form at:
http://www.grdc.com.au/bookshop/
sale.htm
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There is simply no better piece of equipment on
the market than the MiniTrase. With the largest
selection of inexpensive waveguides available,
the user can measure large areas at multiple sites
and multiple depths at the lowest possible cost per
site or area covered. The MiniTrase has proven
reliability around the world in harsh environments.
The MiniTrase is signiﬁcantly lighter, smaller
and cheaper than the Trase System I; carry it
on your shoulder or use the optional backpack
accessory.
The MiniTrase Kit consists of the MiniTrase,
a standard waveguide connector, a buriable
waveguide, Palm PDA terminal, Makita battery
plus all the necessary cables, chargers, and
software to use and download data to your PC.
Optional accessory items are the backpack for
easier portability, multiplexing card and multiplexing accessories, extension cables, plus a variety of
different waveguides.
• 1,200 Point Sampling Resolution
• 5,000 Reading Capacity
• Optional Multiplexing
• Proven Step Pulse Methodology
• Standard and Customizable Lookup Tables
• User-Friendly Operations
• “Plug And Play” STD Bus Architecture
• “Quick Change”, Quick Charge NiCad Batteries

Standard
Waveguide
Connector

Slammer
Waveguide
Connector

Mini
Buriable

ICT International Pty Ltd

PO Box 503, Armidale NSW 2350, Australia
Ph: [61] 2-6772-6770 Fax: [61] 2-6772-7616
www.ictinternational.com.au
sales@ictinternational.com.au
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Soil landscape publications on the web
- latest news from Janet Wild
The latest info on soil landscape publications on the web: Please note the following soil landscape reports are now
available free online:
Bathurst , Dungog , Holbrook-Tallangatta , Murrurundi, Narooma , Sydney , Tamworth, Woodburn
To ﬁnd them, start at http://www.dlwc.nsw.gov.au/care/soil/ssu/region.htm and pick your area, then your map sheet.
As reports are published they will be added to the website. Older reports will be added as time/resources allow.
If you have any speciﬁc comments on the website please contact:
Anne Bell, Senior Natural Resource Ofﬁcer
Communications and Publications
Land Resource Assessments Group
Department of Infrastructure, Planning and Natural Resources
Level 6, 10 Valentine Ave, Parramatta 2150
(PO Box 3720, Parramatta NSW 2124)
Telephone
(02) 9895 7214
Fax
(02) 9895 7985
Email

anne.bell@dipnr.nsw.gov.au

REVISITING A LEEPER SURVEY & A VOLCANO OR TWO !
- A Soils and Geomorphology Excursion to the Western District

In 1932 Geoffrey Leeper undertook a soil survey and pasture study of the Mount Gellibrand area in the Western
District. This early work is considered to be the most comprehensive soil survey of south-western Victoria ﬁrst
published. Nine soil types were described with great detail, they include “Soils of the Plain” (for example the
Stony Rise Brown Loam, Thistle-zone soils and Crabhole Complex soils) and “Soils of the Mountain”. The study
reports the mineralogy of each soil type, followed by a discussion on soil genesis and fertility. This excursion will
look at these soils which Leeper described so well and seek to make comparisons with today’s Isbellian method of
soil classiﬁcation, thus stimulating good-hearted pedological debate.
This will be followed by a visit to nearby volcanoes (including Mount Hess) to provide opportunity for a broader
overlook of this unique Quaternary landscape.
This was held on Saturday 6th November, 2004
[Editorʼs Note: Apologies for the late inclusion of this information in Proﬁle]
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ASSSI Strategic Plan
2002-2006
website:http://www.asssi.asn.au

“ASSSI promotes the ﬁeld of soil science and its important relationship with wise management of the soil resource
throughout Australia.”

What is ASSSI?

The Australian Society of Soil Science Incorporated (ASSSI) was founded in 1955 to work towards
the advancement of soil science in the professional, academic and technical ﬁelds. It currently comprises a Federal Council
and seven Branches (Qld, NSW, Riverina, ACT, Vic, SA and WA).Liability of members is limited. Federal Council consists of:
Federal Executive: President,Vice President, Secretary, Treasurer, Branch Presidents, Newsletter Editor. An Executive Ofﬁcer
is employed by ASSSI to be responsible for dealing with membership issues, promotional material and administration of
CPSS.
Accreditation for soil scientists is available: Certiﬁed Professional Soil Scientists (CPSS)

What does ASSSI do?

• Promotes soil science to the wider community as essential for natural resource management and production.
• Sets professional standards related to soil science.
• Provides a forum for wide debate of soil science issues.
• Provides opportunities for professional development in soil science.
• Co-ordinates a national focus on issues related to soil,its use and its management
• Provides leadership opportunities for members, including junior soil scientists
• Provides international links (IUSS) through participation in international meetings and initiatives related to research on soil,
policy development and implementation
• Participates in policy development and debate related to soils in all environments in Australia
•Takes a leadership role in discussion on education and training related to soil
• Holds conferences (joint with NZ, national and local)
• Supports the bid for IUSS Conference in 2010
• Initiates seminars, workshops, ﬁeld days, ﬁeld trips
• Disseminates information - books, articles, afﬁliation with the Australian Journal of Soil Research

Enduring Outputs

Nationally recognised accreditation for practising soil scientists
High proﬁle of soil science in the community
High proﬁle of soil science in environmental decision-making processes
High quality educational opportunities and support for students
Benchmarking with related organisations
Effective communication among members
Effective communication with stakeholders
Effective communication within the community
International links
Afﬁliation with other related organizations

Areas of strategic initiatives related to 5 key ASSSI objectives

1.To support initiatives which enhance the proﬁle of soil science in Australia
• Accreditation of Soil Scientists (CPSS) • Educational materials • Public presentations
• Discussion with key government and industry sectors
2.To enhance expertise in soil science
• Development opportunities for junior soil scientists
• Seminars, workshops, training, ﬁeld trips
3.To recognise excellence in soil science
• Medals for excellence • Student prizes and travel awards
4.To provide a forum for discussion
• Website, email, newsletter, seminars, conferences, workshops
5.To increase government and community awareness of soil science
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Still Time to Register for SuperSoil 2004 !
University of Sydney, 5th-9th December 2004
The SuperSoil 2004 Conference is approaching fast. It is shaping
up to be a wonderful conference and all ASSSI and NZSSS members should ﬁnd it a most worthwhile and valuable experience.
It will be a great chance to hear and learn about a host of new and interesting research and development
projects in various ﬁelds of soil science. If you have not already registered, you are encouraged to do
so. Please also inform your colleagues of the Conference. A copy of the Registration Brochure with full
details of the conference can be downloaded from the conference website at www.icms.com.au/supersoil,
which can also be reached through the ASSSI and NZSSS websites.
Technical Program:
Almost 300 interesting papers covering a diverse range of soil science topics have been received. These
are now in the process of being formally refereed and will be published in the Conference Proceedings,
which will be available on CD at the time of the conference and also on-line. The papers have been arranged into an overall program for 3 days of technical Symposia. As shown on the attached program,
there will be up to 6 concurrent sessions during the Parallel Sessions. There will be 3 Plenary Sessions,
one on each day, with two Keynote Speakers in each session.
Social Program:
A full social program is planned. The Welcome Reception will be held late afternoon on Sunday 5 December, coinciding with World Soils Day. The venue is the beautiful and historical University of Sydney
Quad. The Presidents of the ASSSI, NZSSS and IUSS will extend welcomes, and other announcements
and presentations will be made, including the launch of the recently declared NSW State Soil by a prominent person. An informal barbecue will take place at the Sydney University Village on the Monday evening. The conference will culminate in the Conference Dinner Cruise on Sydney Harbour on the Thursday evening. In addition to the delights of the harbour, guest speaker Kerry O’Keefe (cricketing legend
and media personality) will entertain us - a night not to be missed!
Tours:
There is still time to register for one of the many interesting Conference tours on offer. The pre-conference ﬁeld trip is a full and varied 7 day tour commencing Sunday 28 November. It involves a private scenic ﬂight to Mildura, just over the border from NSW’s far southwest. From then it is coach travel back to
Sydney with numerous highlights along the way. There are four excellent mid-conference tours to choose
from on Wednesday 8 December, including trips to the Hunter Valley (nutrient movement and vineyard
soils), Camden District (irrigated soils and recycled organic matter), Western Sydney (contaminated soils
and urban salinity) and Suburban Sydney (urban soil issues).
Awards:
ASSSI and NZSSS will make their own prestigious Society awards at the Conference, and there will also
be Conference awards for Best Oral and Poster presentations, including special Student awards.
Sponsorship and Technical Exhibition:
R&D Corporations and a large number of companies have been contacted with invitations to take up conference sponsorship and exhibition booths. This work will continue right up to the conference. Sponsorship is critical to the success of the conference. All ASSSI members are encouraged to provide information on potential sponsors to the conference committee.
Graeme Tupper, SuperSoil 2004 Conference Convenor.
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New Members of ASSSI
Welcome
Dr. Alison McInnes
University of Western Sydney
Building K9 Hawksbury
PENRITH SOUTH DC NSW 1797
Dr. Inakwu Odeh
University of Sydney
ACCRC Ag, Food & Natural Resources
SYDNEY NSW 2006

Visit the
IUSS WEBSITE www.
iuss.org
SEND INFORMATION
FOR NEXT
PROFILE BY

Mr. Christian Wallis
Golder Associates
HAWTHORN VIC 3122

Melbourne Water
INFORMATION SESSION on an environmentally friendly
biosolids alternative that can be used safely & cost-effectively for general ﬁll and topsoil was held on Thursday 28
th October at the Eastern Treatment Plant, Thompson Road,
Carrum Downs.

1st Dec 2004

“BIOSOLIDS” is a by-product from sewage treatment and
contains organic matter, nutrients, trace elements and water.
The material looks and handles like topsoil, has no offensive
odour and can add colour and texture when added to topsoil.
There are large quantities available from stockpiles at Carrum
Downs close to the Frankston-Dandenong Road.
The information session included the following:
•an outline on the community consultation and acceptance of
the material
•provide an overview of the published guidelines for the use
of biosolids by EPA Victoria
•characterise the biosolids so that the end-use can be designed
to meet the EPA guidelines
•provide a description of the 700,000m3 stockpiled and collection accessibility
•outline the historic use of biosolids used in the last decade
•brief explanation from contractor already using biosolids in
soil blending operations
•on-site visit to see the stockpiled biosolids (that are currently
being used)
Melbourne Water is actively promoting that biosolids are
beneﬁcially used in:
•Large scale landscaping [golf courses, subdivisions, park
features]
•Freeway sound mounds and sub-base ﬁll
•Re-instating quarry sites

to
organic@agric.uwa.
edu.au
Include
news,
thesis abstracts,
ideas,
information,
conferences etc.

5th-9th December 2004
www.icms.com.au/supersoil

For more information the Melbourne Water contacts are
Sally Calder - Telephone (03) 9784 6472 Email sally.
calder@melbournewater.com.au
Darren Coughlan - Telephone (03) 9235 7255
Email darren.coughlan@melbournewater.com.au

@ The University of Sydney
see page 11
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The impact of stilettos on the hydraulic properties
of soils (and other tales of the city)
Dr Peter May,
Head of Campus,
University of Melbourne -Burnley Campus
Peter May presented a talk featuring urban soils. Peter gave an outline of the development of the science of urban
soils. Approximately 20-30 years ago urban soils were not recognised in any of the soil classiﬁcation schemes. This
has now been rectiﬁed. The Australian Soil Classiﬁcation scheme contains the order of Anthroposols . Suborders are
fairly self explanatory, Scalpic, Garbic, Spolic, Hortic, Dredgic and Cumulic. Completely separate classiﬁcation of
urban soils is required due to the fact that most urban soils do not resemble natural soils and soil proﬁles. Urban soils
can contain a vast myriad of human associated materials, be highly modiﬁed in proﬁle, i.e. no distinct A and B horizon,
and have low levels of organic carbon and highly altered soil reaction.

Raw materials for an urbic proﬁle

Plane trees in planter columns above
underground car park - University of Melbourne

Urban soils, until recent decades, had not been scientiﬁcally studied to any extent compared to agricultural soils. Pressures of urban use and poor plant performance stimulated the use of science to solve these problems. Peter indicated
that a horticulturalist/soil scientist needs the skills of a forensic scientist in solving some of the plant failures that are
frequently encountered in the urban environment.
Compaction is one of the greatest problems associated with urban soils. Management of compaction is important for
the health of our living urban landscape. An example is the University of Melbourne Parkville site where approximately
30,000 pairs of feet are walking the pavements every day. Management of the site to maintain the living landscape
has been reasonably successful, with some luck and some problems persisting. The use of ﬂexible pavers over a no
ﬁnes mortar allows water penetration to the soil and tree roots beneath. The paving system has allowed the growth
of large trees where it is still possible to allow gas and water exchange, which may not be possible if concrete pavement were used. The choice of tree, London Plane, Platanus x acerifolius, for the plant containers/columns above
the underground car park has been fortunate, as these trees will be waterlogged in winter due to the poorly draining
mix that was used.
Planting mixtures have evolved from rather basic to manufactured mixes with a high degree of science being used in
their formulation. In the 1960’s the most common mix was Cranbourne sand and ‘mountain soil’ (Kraznosem/Ferrosol). This mix was not too bad, as long as there was enough depth in the planting container, to allow for drainage in
the growing zone. The use of sand as a growth medium is ideal for drainage and aeration, unfortunately it holds very
little water and nutrients. Addition of clay provides better water holding, but too much leads to poor plant performance.
Australian design rules have been designed to rectify the rather haphazard approach to planting media for use in the
urban environment. AS 4419-2003 contains some of the following classes (approximately based on bulk density);
ultimate size of the tree and life of the plant, advantages being that the paving has a well compacted base and the
problem with tree roots lifting paving are reduced. An excellent example of the use of this technique was the Sydney
Olympic site, which placed large trees in paving.
Continued on Page 24
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Vic Branch ﬁeld trip - Soils of the Werribee Plains

Led by Mark Imhof, Doug Crawford (DPI, PIRVic) Robert Edis (University of Melbourne) and Ian Sargeant

On Monday 26 July 2004, the Victorian branch of ASSSI held an excursion in the Werribee region, providing sites
of interest for both soil scientists and geomorphologists. We had 34 participants on a day that promised the odd
shower and a cold wind. We were fortunate to have Dr Bernie Joyce, a geomorphologist, in attendance along with
a number of participants having an intimate knowledge of agriculture in this district.
The landscape in the Werribee area is part of the Port Philip Sunkland, a level to gently undulating volcanic plain
with some prominent granite tors (the You Yangs).. Quaternary alluvial deposits overlie the basalt in some areas - a
result of uplift to the north and west that caused renewal of the Werribee River.
Travelling out of Werribee we ﬁrst encountered the Quaternary alluvium deposits. Doug Crawford explained how
the prior stream system sorted material, resulting in the coarser material being deposited in the stream channel and
levees, and the lighter material on the far ﬂood plain. Further on we traversed the basalt plain on the way to the You
Yangs. At the You Yangs, Robert Edis showed us the rather poorly structured B horizon of the Sodosols formed on the
You Yangs granite. These subsoils are renowned for their ability to bog tractors when the subsoil has been saturated
in very wet years.
Leaving the You Yangs we traversed the basalt plain again.
These soils are mainly Vertic, Brown and Grey Sodosols
with some Vertosols in lower lying areas and depressions. In
this region the production ability of the soil is restricted by a
number of factors, including presence of surface rock, shallow soil proﬁle, and sodic clay subsoils that can also have
high levels of soluble salts and boron. A proposal for use of
recycled water from the Melbourne Water treatment plant at
Werribee was initially focused on these soils. After evaluation,
the focus has now changed to supplying water to the Werribee
South market garden area, on the alluvial soils of the Werribee
delta. We travelled through this area on the way to the lunch
spot at the Werribee River mouth, more correctly known as
an alluvial fan, rather than a true delta. Viewing the Werribee
River at K Road cliffs we could see evidence of differing
sedimentation events due to the change in river/sea levels.
The sea level being approximately 100 metres lower some
20 000 years before present caused the Werribee River to cut
through the Pleistocene alluvium. This period was much drier
than today resulting in aeolian deposition over the region. As
sea levels rose to the present, new alluvium has been deposited
on the river ﬂats.
Leaving the You Yangs we traversed the basalt plain again.
These soils are mainly Vertic, Brown and Grey Sodosols with
some Vertosols in lower lying areas and depressions. In this
region the production ability of the soil is restricted by a
number of factors, including presence of surface rock, shallow soil proﬁle, and sodic clay subsoils that can also have
high levels of soluble salts and boron. A proposal for use of recycled water from the Melbourne Water treatment plant
at Werribee was initially focused on these soils. After evaluation, the focus has now changed to supplying water to the
Werribee South market garden area, on the alluvial soils of the Werribee delta. We travelled through this area on the
way to the lunch spot at the Werribee River mouth, more correctly known as an alluvial fan, rather than a true delta.
Viewing the Werribee River at K Road cliffs we could see evidence of differing sedimentation events due to the change
in river/sea levels. The sea level being approximately 100 metres lower some 20 000 years before present caused the
Werribee River to cut through the Pleistocene alluvium. This period was much drier than today resulting in aeolian
deposition over the region. As sea levels rose to the present, new alluvium has been deposited on the river ﬂats.
Mark Imhof arguing the case for buried horizons in
a Red Sodosol developed on alluvial deposits.

14

Proﬁle - Issue 139 - September 2004

News from the Victorian Branch of ASSSI
WERRIBEE FIELD TRIP

Successful ﬁeld meeting 26th July on the Werribee Plains (34 attending including several non members). The full
documentation with soil proﬁles etc. can be found on the DPI Victorian Resources Online website www.dpi.vic.
gov.au/vro
The speciﬁc page is: http://www.dpi.vic.gov.au/dpi/vro/portregn.nsf/393bc33feb064579ca25662b0034116a/
89646391ac25eadcca256d62007ec087?OpenDocument

BRANCH COMMITTEE MEETING

First meeting of the new committee was held on 10th August.
This focussed on the upcoming Leeper Lecture, Frank Gibbons award, and assistance for conference attendance for
students.
Matters arising from the FC meeting 219 were raised (e.g. 50th celebrations) and attendance at SUPERSOIL. There
will practically a full branch committee attendance in Sydney and good representation from the rest of the branch.
Branch website was discussed and will be maintained by Tony Weatherly through Melbourne University (link is in
the ASSSI website). We discussed the fact that some of the other branches do a pretty good job with newsletters but
resolved not to try that ourselves but stick to using website.

FUTURE EVENTS

It was noted that the joint Coonawarra ﬁeld trip proposed for October with SA branch had been cancelled (postponed?).
Leeper Lecture and dinner is going ahead on 26th November with Johann Bouma as the lecturer.
Field trip on the Western Plains is being planned with Bernie Joyce leading. This will be either 6th November
or 27th November. The trip will be visiting the ﬁrst site of the ﬁrst soil survey carried out in Victoria in 1932 by
Leeper, as it happens, so the 27th is a preferred date.
Richard MacEwan

Notice of the 2004 Annual General Meeting of the
Australian Society of Soil Science Inc.
The Annual General Meeting of the Australian Society of Soil Science Inc. will be held at the Eastern
Avenue Auditorium, Eastern Avenue, Camperdown Campus, The University of Sydney, New South Wales
on Tuesday 7 December 2004 commencing 5.45 pm EST.
AGENDA
ITEM 1. Apologies
ITEM 2. Minutes of the Australian Society of Soil Science Inc. Annual General Meeting held on Friday
19 December 2003 in the 3rd Floor Seminar Room, Prescott Building, Waite Precinct, Adelaide commencing 16.00pm CST
ITEM 3. AGM Correspondence
ITEM 4. Presidentʼs Annual Report
ITEM 5. Treasurerʼs Annual Financial Statement
ITEM 6. Election of ofﬁce bearers
ITEM 7. AGM General Business
1) Notice of a special resolution to alter the society constitution
2) Presentation of Awards
3) Other Business
If you require further information please contact the ASSSI ofﬁce either by mail; PO Box 1349 WARRAGUL Victoria 3820; Telephone: 03 5622 0804; Facsimile: 03 5622 0806 or Email: asssi@bigpond.
net.au.
Linda Bennison, ASSSI Executive Ofﬁcer

15

Proﬁle - Issue 139 - September 2004

IUSS NEWS - Commission 2.3 Soil Biology

At last the WCSS organising committee has sent the ﬁnal approval for the three symposia I have been working for the next
WCSS meetings in Philadelphia. They are as follows:
Commission 2.3 Soil Biology Oral Symposia
2.3A Microbial Habitat: Evolution, Structure and Distribution in Soils
Soil structure and microbial habitat are central to functioning of soils. Because of the high microbial diversity, complex spatial
arrangement of biota and solid phases, it has been difﬁcult to understand the nature and dynamics of microbial habitats. Soil
physical techniques and new molecular biology techniques are rapidly evolving disciplines that hold promise to provide new
insights into the complex interplay of microorganisms and soil structure.
Convenor: Richard P. Dick (USA) email: Richard.Dick@oregonstate.edu
Co-convenor: Donald Gabriels (Belgium) email: Donald.Gabriels@rug.ac.be
Co-convenor: V.V.S.R Gupta (Australia) email: Gupta.Vadakattu@csiro.au
2.3B Molecular Approaches to Microbial Ecology in Soils
Advances in microbial ecology will be presented based on information from use of modern molecular and biochemical
techniques. Speciﬁc objectives are to summarise molecular biology applications to microbial ecology in soils and to improve
the interface among researchers working in various ﬁelds of soil biology to understand the utility of modern techniques in
elucidating biodiversity and ecosystem functions.
Convenor: James Tiedje (USA) email: tiedjej@pilot.msu.edu
Co-convenor: V.V.S.R Gupta (Australia) email: gupta.vadakattu@csiro.au
Poster Symposia
2.3P New Strategies for Management of Plant Pathogenic Soil Microorganisms - Natural Soil Suppression or Genetically
Modiﬁed Plants
Development of natural disease suppression and genetic engineering of plants with biocidal metabolites are being promoted as
alternatives to traditional chemical control of soil borne plant pathogens. Objectives are to disseminate knowledge about soil
borne plant diseases, consider plant health management practices and their impact on soil microbial health and functioning, and
foster cross-discipline collaborations integrating plant pathologists, microbial ecologists and soil scientists.
Convenor: Stephen Neate (USA) email: stephen.neate@ndsu.nodak.edu
Co-convenor: K. Inubushi (Japan) email: inubushi@midori.h.chiba-u.ac.jp
Co-convenor: B. McSpadden Gardner (USA) email: mcspadden-garden.1@osu.edu
Now it is for all of us to promote them for a maximum participation.
V.V.S.R. Gupta

continued from page 13
Victorian ﬁeld trip to Werribee Plains
The afternoon was spent at Werribee Research Farm, part of DPI, Victoria. At the ﬁrst pit, Mark Imhof showed a
Vertosol. The proﬁle was quite shallow in some places due to the presence of large basalt boulders near the surface.
The soil was increasingly alkaline with up to 60% clay content and strongly sodic. Cliff Dillon who performed many
of the soil surveys for Melbourne Water, described the problems associated with using these soils for irrigation. Impermeable sodic subsoils make it difﬁcult to control waterlogging.
In the western and northern parts of the Research Farm, soils are derived from alluvium in prior stream systems,
overlying basalt at 5-13 metres depth. Generally these soils have 15-25 cm of brown ﬁne sandy clay loam surface soil
with an abrupt change to a red to reddish-brown clay subsoil. From 0.5 m to 2.0 m there is a brown to yellow ﬁne
sandy loam with carbonate segregations, which in turn overlies heavier clays to 5 metres or so. These soils (formerly
referred to as red-brown earths) are classiﬁed as Red Sodosols. Ian Sargeant noted similarities to soils found in the
Shepparton Irrigation district. Much good discussion was held regarding the interpretation of horizons and buried
soils – supporting the addage “one pit, two pedologists, three opinions”. The ﬁnal sites illustrated the vertic features
of soils in the basalt-derived alluvium (a Vertosol, Vertic Dermosol and Vertic Sodosol complex).
We had a fantastic day looking at the soils of the Werribee region and it was topped off by a tour of the extensive
facilities of the DPI soil laboratory (formerly known as the State Chemistry Laboratory). Thank you to Mark, Doug,
Robert and Ian for hosting the day and preparing excellent supporting material. Soils information from this excursion
is now available on the Victorian Resources Online (VRO) website – www.dpi.vic.gov.au/vro
The speciﬁc page is:
h t t p : / / w w w. d p i . v i c . g o v. a u / d p i / v r o / p o r t r e g n . n s f / 3 9 3 b c 3 3 f e b 0 6 4 5 7 9 c a 2 5 6 6 2 b 0 0 3 4 1 1 6 a /
89646391ac25eadcca256d62007ec087?OpenDocument
Gary Clark
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NEW MEMBER PROFILES

Richard Early, Wagga Wagga, NSW

Technical Ofﬁcer in Soil Science and Agronomy at Charles Sturt University, Wagga Wagga
1980-92 - Worked as a Technical Ofﬁcer in the Faculty of Agriculture
at the University of Sydney. Completed the Biological Technicians Certiﬁcate and a Diploma of Horticulture during this period. Commenced BAppSc(Ag), part-time, at Charles Sturt University 1990.
1993-95 - Completed BAppSc (Ag) full-time.
1996-1999 - Worked as a Research Ofﬁcer in the Farrer Centre, Charles Sturt University. Produced a book on stubble management in this period – “Stubble Retention Reference Manual”
2000 – commenced current position.
Qualiﬁcations:Biological Technicians Certiﬁcate; DipHort; BAppSc(Ag)
Areas of expertise in soil science: Electromagnetic surveying; Deep soil nitrogen sampling and analysis; Tutor in the principles of soil science; Produce educational literature on soil related topics
Area of interest: The effect of stubble management on soil properties; I regularly contribute to Kondinin’s Farming Ahead
magazine on this topic.

Josephine (Jo) Stokes

Werribee, Victoria.

Primary Industries Research Victoria (PIRVic), Department of Primary
Industries.
Jo conducts scientiﬁc research to develop cleaner production programs and
strategies. Jo has managed several research projects over the past 5 years
with the State Government, including:
• The Victorian Trials of the National Biosolids Research Program
(NBRP)
• The beneﬁts of using a ﬁshwaste-based fertiliser for dryland cropping
• An investigation into the potential toxicity of CCA-treated timber
waste if reused as mulch
• Utilisation of composted wool waste for raised-bed cropping
• The treatment and potential reuse of malting efﬂuent
• Methods for analysing soil, plant and soil organic ameliorants
• Evaluating universal soil extractants for commercial applications.
Jo has a PhD Applied Chemistry (Environmental) from RMIT University, Melbourne. Her areas of expertise in soil
science include rare earths, heavy metals and micronutrients in soils and crops from applications of waste materials and agricultural practises. Her PhD thesis title was ‘An Investigation of Lanthanum, Cerium and Neodymium
in Soils and Soil-Plant Systems’. She has visited New Zealand with the Environmental Group Study Exchange to
New Zealand, sponsored by the Rotary Foundation.

Science news

This is to advise you of a new science and environment website:

http://www.sciencealert.com.au/

This contains science and environmental research news from some of Australiaʼs leading research organisations and conferences, a calendar of events, jobs and free feature articles.
I hope you ﬁnd the site of interest and I welcome your feedback.
With best wishes
Julian Cribb FTSE
Adjunct Professor, University of Technology Sydney
Principal, Julian Cribb & Associates
ph 02 6242 8770 or 0418 639 245
email: julian.cribb@work.netspeed.com.au
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Proﬁle of L.J. Hennessy
I am 50 years of age, and reside in Tasmania on the North West coast, which
is the main agricultural belt of Tasmania.
Before starting my personal working life I spent all my childhood on a
market garden, and hence so to speak, was raised with dirt under the ﬁnger nails, on
concluding my education, I started work in the banking sector, but soon found that
something was wrong, even though I had been promoted several times, there were
forces at work telling me this was not the ﬁeld I should be in.
After resigning from the banking sector I was employed by BHP and as
sometimes happen, events occur that make you completely change your life style and
your future working career path. In my case I had many years of life left as I was 22
years of age, but no prospects in the heavy industrial sector, and from past experience
I knew the ofﬁce sector was also excluded.
Between the years of the accident and the recovery period I had plenty of
time on my hands to ponder my future, and what I would do. Every time the issue
came up, I would try and work out just when I was the happiest, and each time it came
back to me, my childhood in the market garden, growing things and the challenge of
growing plants.
After deciding what I was going to do, I discussed it with my wife (Lynne)
and we decided to buy a small property in the country and pursue my new career.
Like most people with dreams in their eyes and eager to start we made some mistakes,
wrong soil type, too small of purchase etc, and of course by the time we realised our
mistakes it was too late. However I remembered what my dad always told me, and it
went something like this. “A problem is only a solution that has not been found yet” and “all soils, no matter what they are,
have a use, your job is to deﬁne the use”.
It was at that time when I started to explore what the land could be used for, and the alternate crops that could be
grown in such soils with high returns. The process took around two years of ruling things out, and resulting in approximately
5 totally different types of crops that could be grown in the state but totally outside of what was currently being grown here at
that time.
We decided on olives, but a selected type, as our research had shown that the normal types available in Australia at
that time would not achieve our goals. Therefore this meant we had to import or ﬁnd in Australia some of the types we wanted
and then work out how to propagate from the trees we need.
On one of my ﬁeld trips to SA in 91/92 for cuttings to supply the nursery we had built, I was introduced to Ken Wetherby.
(BAricSc, (Idaho) MAgSc (Adelaide), MAAAC, CPAg). He started to discuss with me what he was doing in the soils science
ﬁeld, and I just sat there in awe. Within an hour or so with Ken, without him knowing, he had solved problems that we were
having in the nursery for years.
At that point I was converted. I wanted to know more, our short talk turned into many many hours, and the more he
taught me in those hours the clearer the black hole I was in, opened up to the light.
Over the next 4 years I perfected my skills in regards to what Ken had taught me (over various meetings) and at the same time
putting those skills into effect both within the nursery and the private sector, which resulted in the nursery becoming a fully
operational commercial Cool/Cold olive nursery (the only one of itʼs type in Australia and to the best of our knowledge the
only one outside of France) the code class of olive trees we grow are known as (D5) plus the formation of a new industry in
Tasmania a few years later.
Between the years of the nursery coming on line and the formation of the industry I was invited to attend Adelaide
University for formal training in the ﬁeld of Soil Surveying, which I completed in 1998 and received my Accreditation through
Adelaide University and CRC Soil and Land Management.
Since that time I have been employed full time in the roles of the nursery and soil surveying, I have performed
Pedology in a wide and diverse range of forms, some of these have been, re-vegetation, soil drainage problem, contamination
problems (both soils and water catchments) soil re-construction, designs and layouts for olive groves,
Since 1998 I have performed Pedology work in many areas extending as far North as Brisbane, south to Eagle Hawk
Neck (Tas) West into SA., and along the entire eastern sea board. My employers for these works have been both, the private
sector and Governments at all levels from local to Federal.
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The MP406 can be used to measure the soil moisture for scientiﬁc research or irrigation management. The
MP406 can:
• rapidly measure the soil moisture by pushing the needles of the sensor into the soil surface or soil proﬁle;
• make measurements over time by permanently burying the MP406 and connecting it to a data logger.
Available as a single sensor to connect to your own datalogger or as a kit, ready to go.

MP Kit Ordering Information
MP406
MPM160
MPExt
MP Case
ICT Spiral + T handle

Moisture Probe with cable
Moisture Probe Meter
Rod Extension Rods length 70 cm
Aluminum carry case
Auger bit and T-handle (Optional)

ICT International Pty Ltd

PO Box 503, Armidale NSW 2350, Australia
Ph: [61] 2-6772-6770 Fax: [61] 2-6772-7616
www.ictinternational.com.au
sales@ictinternational.com.au
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OBITUARY KEITH HAWKE NORTHCOTE
1919 – 2004
Dr Keith Northcote, who was a distinguished soil scientist, a long-time CSIRO ofﬁcer, and the
recipient of numerous awards, died in Adelaide on 26th August, 2004, aged 85. Based in the
CSIRO’s Division of Soils Adelaide laboratories for 41 years his many research achievements
contributed much to the knowledge of Australian soils and to the practical use of Australia’s
soil resources.
Born in Caulﬁeld, Melbourne, Keith’s father George died of war wounds, soon after Keith was born. He was raised by his mother
and maternal grandmother, and was under the care of Legacy. Childhood illnesses prevented Keith from attending school until he was aged seven. Later, being too old for a scholarship through Legacy to attend Melbourne University he combined his
sub-intermediate and intermediate years into one at the Austral Coaching College, Melbourne and earned a grant for all of his
university fees from the RSL.
Keith attended Melbourne University between 1938-41 and while there joined the University Riﬂes. He graduated in 1942 with
a Bachelor Degree in Agricultural Science and became a research assistant to the Professor of Agriculture.
In December, 1943, he moved to Adelaide to join the CSIRO Division of Soils and was appointed Assistant Research Scientist
in 1970. He retired in 1984.
In 1960, Keith developed and published a national soil classiﬁcation system called “The Factual Key for the Recognition of
Australian Soils”, based solely on observed soil proﬁle features. This system provided a generation of Australian scientists with
valuable conceptual understanding of soils in terms of textural-differentiation of proﬁles, the relative development of horizons,
soil reaction trends, subsoil colour and mottle differences. Many of the concepts formulated in Keith’s 1979 4th edition of the
classiﬁcation system were borrowed and built upon in the development of the current Australian classiﬁcation system (Ray Isbell,
1996). Aspects have also been adopted by several other overseas classiﬁcation schemes.
The Factual Key also became the basis for mapping of the continent through the “Atlas of Australian Soils” (Northcote and others,
1960 to 1968), and was subsequently used to provide the ﬁrst Australia-wide assessment of salinity and sodicity in soils. So much
was his continued passion for soil science that at his 80th birthday party he made a speech concerning soil salinity problems in
Australia, and the wonderful places Australia has to offer us rather than travelling overseas! Keith’s early work, dating back to
1949, on the horticultural potential of irrigated soils in the mid-Murray Valley provided the basis for selection of areas for wine
grape production in this now very important wine-producing region. His soil mapping of the Barossa Valley underpinned the
development of the area and prompted growth in the then new area of Pewsey Vale.
He conducted schools on pedology for the CSIRO in 1978 and 1979 and a similar school in Cowra in 1981 NSW. In 1980 he was
responsible for tutorials for the Soil Conservation Authority of Victoria. Keith attended various soils conferences in USA, and
Europe in 1956 and Russia in 1974. He was responsible for the Soils Exhibition held in 1968 for the 9th International Congress
of Soil Science. He was active in a number of scientiﬁc societies notably, the Australian Institute of Agricultural Science, The
Royal Society of SA, the Australian Society of Soil Science, the International Society for Soil Science, the Classiﬁcation Society
and the Australian and New Zealand Society for the Advancement of Science.
For his achievements, Keith was awarded a Doctorate of Agriculture Science by the University of Melbourne, the Sir Joseph
Verco Medal by the Royal Society of SA, and the J.A. Prescott Medal of Soil Science by the Australian Society of Soil Science.
Keith was also passionate about orchid growing and became a judge and was a president of the South Coast Orchid Club. He
married Monica Agnes Hemmings in 1947. Monica, who had been suffering from pulmonary oedema for some years, died in
1986.
Keith set up the Monica Northcote research fund at Flinders Medical Centre
and also donated very generously to the Cystic Fibrosis Association as well as
other charities. He is survived by two sons, four grandchildren and three greatgrandchildren.
Rob Fitzpatrick
(with assistance from staff in CSIRO and David Northcote)
Rob says the photo at left was taken about 20 years ago.
BEHIND from left to right: Mr M.J (Malcolm) Wright, Mr R.W. (Fred) Jessup; Dr C.G.
Stephens
FRONT from left to right: Dr R.W. (Rob) Fitzpatrick, Dr K.H. (Keith) Northcote, Mr G.
(Dick) Blackburn
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Australian Journal of Soil Research
8 Issues per year
ISSN 0004-9573
A truly international journal at the forefront of Soil and Environmental Sciences
AJSR, established in 1962, is now in its 40th year of publication, and is a leading international
journal of soil sciences published from the southern hemisphere. It publishes
research papers, viewpoint articles, and review articles on research that promotes understanding of soils
in Australia, New Zealand and the south-west Paciﬁc, as well as those in tropical and Mediterranean
environments. Keeping pace with new developments, the
journal now publishes papers encompassing environmental pollution and site remediation.
The journal enjoys a high ranking (measured by impact factor, immediacy index, and
total cites in 2001) amongst its competitors.

Highlights
Now with greater international coverage and readership
Our readership is world-wide; ~60% of subscribing libraries are overseas
Regularly publishes papers from overseas
The journal’s focus has been broadened; ~27% of papers published in 2002 are from
outside ANZ; the overseas submissions are growing from all the continents
Highly accessed amongst CSIRO journals
18300 downloads in 2001-02, this attests to the journal’s popularity among those accessing
the CSIRO Publishing website
EBSCO online usage report
One of the top ﬁve most accessed journals amongst CSIRO’s suite of journals; a reﬂection of
the journals growing audience in Europe/overseas
High citation ranking and impact factor
Current impact factor is 1.055; ranked 11th by ISI within the category of Agriculture, Soil
Science amongst 29 journals; more than 10 years cited half-life; high immediacy index
Abstracted by all the major abstracting services
Curr. Contents, Biol. Abstr., Chem. Abstr., CABI, Nuclear Sci. Abstr., GeoRef, etc.
Special Issues
Our special issues are widely read and regarded as valuable resources for research.
Recent Issues: Sodicity Issues in Agricultural Industries - Current Research and Future
Directions; Aolian Dust Symposium; Soil Research for Mine Rehabilitation.

Xtras
No page charges
World class on-line services/delivery
All papers are peer-reviewed
Prompt and friendly editorial service
ASSSI Members were able to subscribe to the Australian Journal of Soil Research via their 2004 ASSSI
membership renewal. There is a discounted price for ﬁnancial members of the society. If you have any
queries please contact Linda Bennison ASSSI (Executive Ofﬁcer).

AJSR Website details:
AJSR Webpage
http://www.publish.csiro.au/nid/84.htm

AJSR Contents page
http://www.publish.csiro.au/nid/85.htm
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Do you know your ASSSI Federal Executive?
Current
ASSSI Federal Executive
President:
Vice President:
Secretary:
Treasurer:
Newsletter Editor:
See Page 33 for
Contact details

Dr Cameron Grant (SA Branch)
A/Prof Neal Menzies (Qld Branch)
Dr Annie McNeill (SA Branch)
Mr Keith Lindbeck (WA Branch)
Prof Lyn Abbott (WA Branch)

Branch Presidents are also members of Federal Council
Queensland:
Dr. Robin Thwaites
New South Wales:
Mr Greg Chapman
Riverina:
Dr. Mark Conyers
Victoria:
Mr Richard MacEwan
South Australia:
Dr Jock Churchman
Western Australia:
Dr Andrew Harley
Tasmania (observer)
AJSR Representative

Mr. Richard Doyle
Dr Andrew Rate

Federal Council Meetings in 2004
FC No 216

Friday February 6th (1pm WST; 3:30pm CDT; 3pm EST; 4pm EDT)

teleconference

FC No 217

Friday March 12th (1pm WST; 3:30pm CDT; 3pm EST; 4pm EDT)

FC No 218

Friday May 7th (1pm WST; 2:30pm CST; 3pm EST)

teleconference

FC No 219

Friday July 2nd (1pm WST; 2:30pm CST; 3pm EST)

teleconference

FC No 220

Friday Sept 3rd (1pm WST; 2:30pm CST; 3pm EST)

teleconference

FC No 221

Friday November 5th (1pm WST; 3:30pm CDT; 3pm EST; 4pm EDT) teleconference

FC No 222

Sunday December 5th (1pm EDT)

teleconference

in person, Sydney

ASSSI WEBSITE
http://www.asssi.asn.au
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Australian Society of Soil Science Inc.
Minutes for Federal Council Meeting 220
Tele-conference Thursday September 2nd 2004

WST 1.00pm: CST 2.30pm: EST 3.00pm
1
Opening: Cam Grant opened the meeting at 2.30
2
Attendance (alphabetical order): Linda Bennison (EO), Mark Conyers (Riverina), Cam Grant (Pres), Andrew Harley
(WA), Keith Lindbeck (Treasurer), Richard MacEwan (Vic), Annie McNeill, Graeme Tupper (Supersoil), Don Yule (Qld
proxy)
3
Apologies: Lyn Abbott (Proﬁle), Jock Churchman (SA); Neal Menzies (VP), Robin Thwaites (Qld),
4
Minutes of Previous Federal Council Meeting 219 – Submitted to all FC by email Approved by FC Proposed Cam
Grant Seconded K Lindbeck
4.1
Supersoil conference update (G Tupper) Report submitted to FC by Email
Fed Pres to contact the NSW Premier to elicit a response to invitation to Supersoil
Action: Cam Grant.
More sponsorship needed or more registrations
Action All FC
Graeme Tupper left meeting
4.1
Audit for 2003 accounts (K Lindbeck) Payments ready to send to branches Written report to be provided to FC before
next meeting
Action Keith Lindbeck .
4.2
Corporate membership (R Thwaites and G Chapman) Report next meeting
4.3
Progress on constitutional changes and ASSSI By-law on publication medals (K Lindbeck, N Menzies and L Bennison):
EO is currently progressing. A strategy was outlined and approved. EO to continue on course of action.
Action: Linda Bennison
5
Submitted reports for Information only
President’s Report to be sent out via Email immediately after meeting
Issue arising: Nominations for CPSS board

Action: All FC Branch Presidents

President put forward a motion to establish a position of Awards Co-ordinator as an ex ofﬁcio member of FC. Seconded by K
Lindbeck and approved by FC
50th Anniversary activities: Proposal by Vic branch for ﬁnancial support to publish a book co-ordinated by Dr John Beattie
entitled ‘Ribbons of Dust’ and documenting the contribution of Bruce Butler to Australian Soil Science Details to be distributed
to FC for discussion at next meeting.
Action Cam Grant
Interaction with NZ soil science society reps at Supersoil
Executive Ofﬁcer’s Report submitted to all FC by Email
Secretary’s Report submitted to all FC by Email

Action Cam Grant

Approval for Prescott Medal Award 2004 conﬁrmed. Question was raised as to whether one of the Medal Award Winners
should be the after-dinner speaker. FP to contact Supersoil Chairman G Tupper
Action: Cam Grant
Info from April meeting of IUSS in US not yet reported. It was proposed that a letter be sent to IUSS President Elect to request
regular reporting to FC.
Action: Annie McNeill
Branch President’s Reports: Email reports received from Riverina and Victoria
6
Items for discussion
6.1
Awards: EO to check with manufacturers for quality control and quotes on various medals.
Action Linda Bennison
6.2
Book by John Beattie (A McNeill) – dealt with in President’s report
6.3
Launch of the new NSW book via ASSSI: G Chapman not available so item deferred to next meeting
7
New Members: Three new members were approved by FC, A McInnes (NSW), I Odeh (NSW) and C Wallis (Vic) It
was noted one is a rejoining past member and may be required to pay an additional fee. Action Linda Bennison
8
Other business The Fed Sec was reminded to send out notice of AGM by 22 October and conﬁrm timing and venue
with G Tupper
Action Annie McNeill
9
Meeting closed: 3.15
10 Next Meeting: Friday 5th November at 4.00pm EDT, 3.30 (CDT) 3.00pm (EST), 1.00pm (WST)
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The design of soil proﬁles for sporting venues has changed to sand over soil construction. The depth of the sand deﬁnes
the depth of the watertable and hence the rooting zone. Unfortunately our football ovals are dual purpose, requiring the
centre area to have a cricket pitch. In the past this was a heavy loam soil, ‘Merri creek soil’, the result was a muddy
centre in the middle of Melbourne’s winter. The change has now been made to pre-prepared drop-in cricket pitches.
Peter highlighted the problem with planting roadsides of freeways. The construction requires that the soil is well compacted which, unfortunately is not conducive to good plant growth. There is evidence of this problem in the west of
Melbourne where there are copses of trees that have not survived the last years of drought, the trees growing virtually
in mulch on compacted heavy clay subsoil. Grey Box, Eucalyptus microcarpa, has been found to suit these situations
extremely well. Its natural habitat is very shallow compacted soils that tend to be waterlogged in winter and extremely
dry in the summer. Spotted gum is another successful tree in the western side of Melbourne. It can cope with extreme
compaction enabling it to cope with the basaltic clays in the west. A problem often seen in dry periods is the yellowing
of the younger leaves. This is probably due to an iron deﬁciency as the soil solution becomes slightly more alkaline.
In Peter’s opinion this is the cause of the Mundalla yellow problem in south-eastern SA.
Sustainability is an issue confronting many aspects of our modern living. Urban soils are not immune from this issue.
Materials being evaluated for use are waste concrete and waste soil in place of sand. Compost may also be used, though
only in small amounts as the mix may become anaerobic. Storm water is another area receiving lots of attention. A
student at Burnley, Liz Denman, is looking at the use of storm water to irrigate street trees to enable nutrient loads
to be reduced to the environment.
Thank you Peter, for an informative talk on a topic that is important to the health of our urban environment.
Peter, what about the stilettos?

Construction soil in situ

Construction soil design

Welcome to Some More New Members of ASSSI
Mrs Susan Hewitt
FSA Consulting
TOOWOOMBA QLD 4350

Dr. Bhupinderpal Singh
University of Western Australia
School of Earth & Geographical Sciences (MO87)

Mr. Faron Mengler
School of Earth and Geographical Sciences
University of Western Australia

Dr. Ron Smernik
University of Adelaide
Dept. of Soil and Water, Waite Campus
ADELAIDE SA 5064

Mr. Costa Nikias
Latrobe University
[Viticulture Student]

Dr. Andrew Rawson
NSW Dept Infrastructure, Planning & Nat. Resources
c/o University of Sydney
ORANGE NSW 2800
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A Soil Survey Method for Productivity in Irrigated
Agriculture
Bruce Cockroft and Cliff Dillon - August 2004
Shepparton, Victoria, 3631. e-mail cliffdillon@bigpond.com
Summary
This paper describes a method of soil survey for irrigated farms that goes beyond simple soil description and mapping; it
emphasises productivity. The survey thus adds substantially to the existing soils information such as published soil surveys
of irrigation areas. It divides soil properties into Inherent and Dynamic. Inherent Properties are those that normally do not
change under irrigated agriculture. Dynamic Properties are those that change under agriculture and can be changed to overcome problems and increase productivity.
The survey recognises ﬁve Inherent Properties; A horizon depth, the texture of the A, B and C horizons and the depth to lime.
These are used to allocate soil into one of six Soil Classes. These Soil Classes indicate the potential productivity of a soil and
also specify its suitability for crops. The farm is mapped according to Soil Classes. The survey also records Dynamic Properties which are used to indicate current and potential soil problems. They also guide future soil preparation and/or management
required for the intended crop.
The paper describes the method of ﬁeld survey, lists the soil properties important in productivity and discusses the problems
that may occur under irrigated agriculture. It then describes a working example in irrigated orcharding of a system of soil
preparation and soil management. This survey is simple and cheap.

Introduction
Australian irrigated agriculture can be made substantially more productive through increased crop yields, lower costs and more
sustainable farming methods (Cockroft 2000). Soil technology is increasingly important in this (Cockroft & Martin 1981). As
an initial step toward high production agriculture, farmers who are developing land require specialised soil surveys to provide
speciﬁc information. The most obvious information needed includes inherent soil properties important in productivity such as
depth of surface soil and texture; other determinants of productivity such as compaction, inﬁltration rate, and porosity; and the
propensity for problems such as shallow watertables or salinity. This paper describes a method of soil survey for crop productivity that provides information based on the requirements of crops. In addition, it describes the preparation and subsequent
management of the soil to meet these requirements.

Soil Properties
Many soil properties can inﬂuence agricultural productivity through their effect on the production and function of crop roots;
Table 1 lists the more important of these.

Table 1; Important soil properties that inﬂuence productivity.
A
B
C

Depth, texture, drainage status, structure, structural stability, macroporosity, mesoporosity, inﬁltration rate,
compaction, pH, salt, nutrient status.
Texture, structure, structural stability, porosity, permeability, compaction, pH, salt, depth to
lime.
Permeability, depth to restricting layers, salt.

Because so many properties affect roots, it is difﬁcult to set mapping units in a soil survey. Even more difﬁcult, many soil
properties change under farming, especially intensive irrigation farming. We overcome these difﬁculties when we separate the
soil properties that inﬂuence productivity into Inherent and Dynamic Properties.
Inherent Properties are those that are intrinsic to a particular soil as permanent, characteristic attributes that
normally do not change under irrigated agriculture, e.g. texture of the surface soil.
Dynamic Properties are those that can change under agriculture and indeed can be in a state of constant change,
e.g. structure, drainage, pH. Farmers can alter Dynamic Properties to increase the productivity of their soils, e.g.
loosen compacted layers or leach salt.
This soil survey maps Inherent Properties only. It is pointless, and often misleading to map Dynamic Properties; for instance,
high salt could condemn a soil, even though the salt can be leached out of the root zone in most irrigated soils. It is therefore
essential to map Inherent Properties only. Norﬂeet et al. (2003) have discussed this issue.
Continued on Page 26
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Inherent Properties
There are ﬁve Inherent Properties important for productivity in irrigated agriculture:
1. Depth of A horizon
2. Texture of A horizon
3. Texture of B horizon
4. Texture of C horizon
5. Depth to lime.
1.

Depth of A horizon - The single most important soil property for all agricultural enterprises is the depth of A horizon
(Cockroft and Wallbrink 1966; Carter et.al. 1985; Swan et.al. 1987). This is because plant roots grow poorly in
subsoils, most of which tend to be hard, poorly aerated and low in nutrients. In most agricultural crops the concentrations of roots are 10 to 100 times higher in the surface soil compared to the subsoil. While the depth of A horizon
can be altered, it is an inherent property of soil. The depth of A horizon varies widely - for example horticultural
soils in the Goulburn Valley of Victoria range from 1 to 50cm and in the Sunraysia region of Victoria range from 5 to
200cm.
Texture of the A horizon - The texture of the A horizon also affects crop productivity (Cockroft and Wallbrink 1966;
Hall et.al. 1977; Mullins et.al. 1990); texture affects such determinants of root activity as hardness, aeration, permeability, water storage and water uptake.
Texture of the B horizon - The texture of the B horizon (technically the B2 horizon) inﬂuences crop productivity
through water penetration, water storage, drainage and root growth (Cockroft and Wallbrink 1966).
Texture of the C horizon - The texture of the C horizon (technically the B3 and/or the B4 horizon(s)) mainly affects
drainage.
Depth to lime - The depth to lime is taken as the depth to the top of a lime layer that will signiﬁcantly reduce root
penetration; this is often, but not solely the depth to maximum visible lime. The depth to lime is important because
shallow lime can cause nutritional problems in crops and can be a barrier to roots. As the amount and form (powder
or concretions) of lime can affect the roots of different crops in different ways, this should also be noted (see Important Soil Physical Features).

2.
3.
4.
5.

Dynamic Properties
Dynamic Properties, although important, should not be mapped but measured, recorded and used to guide the owner as to
future management. As Dynamic Properties can be altered, the survey should assess the propensity for change, and the consequence of any changes under irrigated crops. This will indicate the soil preparation and/or management strategies required.
The important issue is that the irrigation farmer can control most, and usually all, Dynamic Properties. Table 2 lists the key
Dynamic Properties the survey should assess.

Table 2: Key Dynamic Properties that should be assessed
Horizon

Property

Aspects to note

A

Structure
Consistence
Water stability
Porosity
Compaction
Drainage
Colour*
pH**
EC**
As for A Horizon
Hydraulic conductivity

Grade, size, type and amount of loose peds
Degree of plasticity versus brittleness
Slaking and dispersion
Number of visible pores on undisturbed faces
Hand penetrometer
Surface gradient and proﬁle permeability
Description (e.g. red-brown) and mottling
1:5 soil:water method
1:5 soil:water method

McDonald et al 1990
Butler 1955
Emerson 1967
Cockroft 1969
Anderson et al 1980
McDonald et al 1990
Munsell 1992
Rayment & Higginson 1992
Rayment & Higginson 1992

Based on pore counts

Cockroft 1969

B
C

Reference

*strictly not a Dynamic Property - noted to indicate drainage and for soil type/horizon identiﬁcation.
**for each Soil Class, the surface soil as a composite sample and subsoil layers at representative sites.

Soil Classes
The Inherent Properties are used to allocate the soils into classes. The classes emphasise soil features that will affect productivity rather than detailed features of the proﬁle. Soil Classes similar to those described hereunder have been used in Australia
(e.g. Skene and Poutsma 1962) and elsewhere (e.g. Arkley 1962; Burnham and McRea 1974).
Continued on Page 27
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Continued from Page 27
Assigning Soil Classes

Table 3 details the Inherent Property limitations to use when allocating soil to Soil Classes.
SOIL CLASS
SOIL PROPERTY
Depth A (cm)
Texture A
Texture B
Texture C
Depth lime (cm)

I

II

III

IV

V

VI

> 25
FSL*
lC
CL
> 60

17-25
L
mC
lC
45 - 60

11-16
L
hC
mC
30 - 45

7-10
CL
hC
mC
15 - 30

5-6
lC
hC
hC
6 - 15

<5
mC
hC
hC
<6

NOTE: Each listed texture includes that texture and all lighter textures (textures with a lower clay content)
*S-Sand SL-Sandy Loam FSL-Fine Sandy Loam L-Loam CL-Clay Loam lC-Light Clay mC-Medium Clay hC-Heavy Clay

To allocate a soil to a Class we ﬁrst take the depth of A horizon and set a provisional Class. We then determine the actual Class
by considering the other Inherent Properties. We reduce the Class by one if any other property indicates that the soil belongs to
a lower Class e.g. Class II becomes Class III. If the Inherent Properties other than depth of A horizon belong to a Class higher
than the provisional Class, the Class is not changed. If any doubt arises as to which Class, we take the soil to the higher of the
alternatives because the farmer can usually improve soil Dynamic Properties by ripping, hilling, drainage, etc. If rock is present,
the proportionate depth of A relative to the percentage of rock needs to be estimated.
For Example; A soil with a 30cm deep sandy loam A horizon, a sandy clay B horizon, a clay loam C horizon and a maximum
lime accumulation at 70cm, would be set at Class I. However, if the B horizon texture is medium clay, the soil is Class II.
Published soil survey bulletins often allocate their soil types into Soil Classes, often with several soil types under each Class.
For example, included in Class II are Shepparton Fine Sandy Loam (Skene and Poutsma 1962), Cobram Loam (Butler et. al.
1942), Tatchera Sandy Loam (Skene and Sargeant 1966) and Hanwood Loam (Taylor and Hooper 1938).

Productivity & Soil Classes
The Soil Class indicates the potential productivity of a soil, where Class I is the most productive and Class VI is unsuitable for
agriculture.
1 Class I
Excellent productivity for all agriculture.
l
Class II
Very good for most agriculture.
l
Class III
Good for a range of agriculture.
l
Class IV
Fair for a limited range of agriculture.
l
Class V
Low yields; pastures and some crops only.
l
Class VI
Unsuitable for agriculture.
As an example of the effect of Soil Class on productivity, tree fruits in northern Victoria produce average yields based on local
experience (Cockroft et al. 1996) as follows:
Class

I - 50t/ha

Class II - 40t/ha Class III - 30t/ha Class IV - 20t/ha Class V - 10t/ha

Crop Suitability & Soil Classes
The Soil Classes can be used to specify soil crop suitability. Based on the productivity and crop suitability of soils given by
Skene (personal communication 1959) and other experience in southeastern Australia, Table 4 sets out a range of crops that can
be grown on each Soil Class.

Table 4; Some of the crops that can be grown in each Soil Class.
Class I
forest trees.

All fruits, olives, grapes, nuts, vegetables, tomatoes, lucerne, row crops, fodder crops, ﬁeld crops, pastures and

Class II
All fruits (except citrus early peaches and cherries), grapes, olives, most nuts, most vegetables, tomatoes, lucerne, row crops, fodder crops, ﬁeld crops, pastures and forest trees.
Class III
Apricots, apples, pears, plums, olives, grapes, some vegetables, row crops, fodder crops, ﬁeld crops, pastures
and forest trees. Fair soils for tomatoes and lucerne.
Class IV

Row crops, fodder crops, ﬁeld crops, pastures and forest trees. Fair soils for pears, plums, olives and grapes.

Class V

Fodder crops, ﬁeld crops, pastures and forest trees; only if well drained.

Class VI

Unsuitable for agriculture.

Continued on Page 28
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Origin of Soil Materials
It is inevitable that under irrigated agriculture in Australia soil problems develop sooner or later and the farmer must then
address these. Many problems can be related to the depositional pattern of soil materials, therefore knowledge of the origin
of the soil materials helps the surveyor understand the problems and their distribution, and to then develop solutions. The surveyor can determine the origin of the soil from previous reports, local knowledge and the sequence of layers observed on site.
We can give two examples:
1.
In the riverine plain of southeastern Australia the depositional systems described by Butler (1958) consist of alluvial deposits and aeolian parna, built up in sequential layers during cycles. The alluvium varies in thickness
and particle size composition; the parna is uniform and ﬁne textured. Soils developed on parna are prone to hard
setting. On the other hand, in alluvial sediments watertables, cemented pans and texture variation often cause
problems.
2.
In the mallee areas of southeastern Australia the depositional systems are aeolian (Churchward 1961) with layers
of soil material built up in a cyclic sequence. The older buried layers are less permeable and watertables often
build up on them under irrigation. These layers can also cause salting. The depth to lime ﬁts a pattern related to
the deposition. Textures and horizon thicknesses vary with position in the dune landscape.

Method of Survey
In an initial reconnaissance of the area concerned, the surveyor notes natural vegetation, surface gradient, surface drainage,
land grading, agricultural history and local reputation for crops. The surveyor studies any relevant soil survey bulletins and
reports on the pedology of the area. These together with experience of crops in the district, give a good background to soil
potential, any possible problems and future management.
The surveyor then examines the soil by exposing the proﬁle at sites on a grid. A typical grid spacing is two per hectare however, the actual grid spacing should depend on the type of crop to be grown, soil variability, potential problems and the owner’s
requirements. The proﬁle is exposed by hand auger or backhoe to a depth of 1.5m, with an occasional hole (approximately
every ten) to 3.5m or to rock.

Description of Soil
At each hole the surveyor identiﬁes the soil horizons and for each horizon records the Inherent Properties listed in Table 3
- depth of A horizon, texture of the A, B and C horizons and the depth to maximum visible lime. The surveyor then assigns a
Class and if applicable, the local soil type to the proﬁle.
The surveyor also assesses and records the Dynamic Properties listed earlier of each horizon using undisturbed soil. This
information is used not only for assessing the soils current condition and potential problems, but also in making recommendations for soil preparation and management. For example, a pH of 5.5 shows that lime is needed, slaking of 40% indicates the
need to build up organic matter, 8 visible pores/10 cm2 indicates very low permeability to water and rust stains indicate poor
drainage.

Identiﬁcation of Potential Problems
During examination of the soils, the surveyor notes soil features that may be associated with any current or potential problems.
The most common are:
l
Surface soil compaction - where hard, dense soils restrict roots and water ﬂow. This is the most common soil
problem in Australian irrigated agriculture and is usually caused by trafﬁc. A penetrometer resistance greater than
2 MPa when the soil is moist indicates compaction.
l
Low water stability - the collapse of structure as a result of dispersion (microaggregates) or slaking (macroaggregates) causing low permeability and poor root growth.
l
Subsoil compaction - hard, dense subsoils restrict water penetration, drainage and rooting.
l
Low permeability of the subsoil - a low number of visible pores indicates problems with water penetration and
drainage (low = < 10 pores per 10 cm2).
l
Waterlogging - soils where the B horizon has a low permeability are prone to surface waterlogging. In lighter
proﬁles a restricting layer shallower than 3m can cause watertable problems.
l
High concentrations of lime - especially at shallow depths causes problems with plant nutrition of many irrigated crops and can restrict root penetration (see Important Soil Physical Features).
l
Fine sandy loam and loam textures - often lead to hard setting.
One composite surface soil sample (from 20-30 sub-samples) for each Soil Class and samples from each subsoil layer
(horizon) at a representative site for each Soil Class are collected for analysis for;
l
pH - the ideal pH depends on the crop to be grown.
l
Salt - most crops require salt levels in the root zone to be lower than an EC1:5 of 0.16 dS/m (ECe of 4 dS/m).
l
Water Stability - slaking and dispersion (Emerson 1967).
Continued on Page 29
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The Report

Once the soil samples are analysed, all the soil survey data is collated and interpreted. The surveyor locates each soil inspection site on a scaled plan and draws a map of Soil Classes based on the Inherent Properties as detailed in Table 3. The report is
then compiled, typically in the following sections.

Introduction
The introductory section includes comments on the soils of the farm and their suitability for the intended enterprise. The locality, site history, origin of soil materials and any previously published information are included. This section also explains the
soil survey method employed.

Assessment of the Soils
This section explains the classiﬁcation of the soil into Soil Classes and then sets out a general proﬁle description of each Soil
Class, together with any relevant comments. The productive potential of the soils, relative to soils on the site (and relative to
district or other regional soils if known) is indicated. Table 4 then relates the Soil Classes to the intended crops and/or recommends suitable crops for each Class. The report comments on potential yields of the intended crops from each Soil Class. If
relevant, the report discusses the origin of the soil materials in relation to the crops the farmer wishes to grow.

Important Soil Physical Features
The report then highlights important soil features.
The depth of surface soil - why it is important, its relation to other soil properties, the depth of surface soils observed, the
effects of land grading (past or future) and a preview of measures needed to increase the effective depth of surface soil are all
reported. Every centimetre of surface soil is important in productivity and any measures that increase its effective depth give
signiﬁcant increases in productivity. Hilling of the surface soil into beds, breaking up compaction, deep ripping of the subsoil,
no cultivation and no competition by weeds are examples.
Soil stability is then discussed. The texture indicates how prone the soil is to hard setting under irrigation (Mullins et al.
1990). Slaking observations indicate any need to build up organic matter and to grow cover crops. The dispersion and consistence tests indicate the need for gypsum and the rates required.
Soil drainage is also an important issue for all crops - some crops such as pears and pastures tolerate poor drainage but do so
at the expense of yield and quality. Crops suffer from two types of waterlogging. Surface waterlogging occurs when the clay
B horizon impedes downward water ﬂow; it is by far the most common drainage problem. Watertables occur when excess
water enters a permeable soil material that overlies a restricting layer below the B horizon; watertables are dangerous only
when the restricting layer is shallower than three meters. The farmer can prevent waterlogging through such measures as
careful irrigation, ripping the subsoil, hilling, land grading, and if necessary subsoil pipe drainage. This section of the report
suggests the most appropriate measure.
Soil compaction is important because it is widespread and because it severely reduces productivity. The report tells the farmer
how badly the soil is compacted, the cause and the type of compaction. The A horizon is nearly always compacted, the B horizon is usually compacted to 45 cm depth and when an A2 horizon occurs it is always strongly compacted. The report suggests
measures to remediate this compaction.
Soil lime content is important as the depth to lime and the amount and form of the lime can affect the roots of different crops
in different ways. The depth to a lime layer that will signiﬁcantly reduce root penetration or to the maximum visible lime,
along with the proportion of lime concretions, will effect root growth and therefore productivity. It is generally recognised
that lime layers with ≥ 40% lime concretions have little effect on root penetration, limited ﬁne lime in clay dominant textures
can restrict root growth and limited ﬁne powdery lime in sand rarely restricts root growth and this needs to be taken into
consideration.

Important Soil Chemical Features
The report then provides the results from soil chemistry analysis and an interpretation of these results.
Salting is not often a problem these days in intensive irrigated agriculture in Australia because it can usually be controlled
through accurate irrigation or artiﬁcial drainage. The survey indicates any areas of salty soil or soils susceptible to salting
either from saline watertables, channel seepage or concentration on slopes and suggests what steps are needed to leach the salt
from the proﬁle and maintain it below the rootzone. The report discusses the pH of the soils along with recommendations for
lime applications if the soil is acidic. Where the soil contains a high proportion of natural lime, the report indicates measures
needed to reduce its possible effect. Nutrient status by soil testing is a poor approach for assessing the nutrient needs of
future crops. It is best to test the soil for pH, perhaps phosphorus, then use leaf analysis once the crop is growing. Local
experience is important.

Soil Preparation and Management for Productivity
Guidelines on improving Dynamic Properties of the soil and correcting any soil problems are included in the soil preparation
and management section of the report. Soil preparation and management can double existing crop yields (Cockroft & Martin
1981) because good soil management improves the environment for the whole root system and in addition, nearly always
increases the volume of soil available to roots.
Continued on Page 30
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An approach to planting fruit trees in a duplex soil is one example where, after any soil nutritional problems such as low pH
are corrected, the aim is for soil structure that is ideal for root growth and function. That is soil structure that readily accepts, is
permeable to and stores large quantities of water for crop transpiration, is well drained, soft, friable, easily penetrated by roots
and these attributes can be sustained and extend through a large volume of soil. Speciﬁcations for the relevant soil properties
are given in Cockroft and Olsson (1997).
There are four steps critical to achieving ideal soil structure (Cockroft and Olsson 1997). Firstly the grower must ensure soil
structural stability by applying gypsum and by building up organic matter, preferably 6-12 months prior to planting. Secondly,
compaction must be loosened by deep ripping, usually to more than 50cm with the soil at the Plastic Limit with a properly designed tine, parallel to the future rows, between the trafﬁc lanes, with no cross ripping. The third step is to increase the depth
of surface soil by grading surface soil from the trafﬁc lane to form a hill or bed for the trees. The ﬁnal step is to reduce soil
slumping and hardening by growing ryegrass on the bed where its roots bind the soil into aggregates, stabilize those aggregates
and provide organic matter from exudates and decaying roots.
After planting, soil management remains very simple; the grower must control weeds by weed spraying and slashing, grow
ryegrass in the bed in autumn and winter, maintain surface drainage, keep trafﬁc off the bed, match irrigation to evapotranspiration and apply fertilizer according to standard recommendations using leaf analysis.
With this type of soil preparation and management the grower can improve the Dynamic Properties of his soil to increase
yields by one Class.
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CONFERENCES

Send information about upcoming conferences, courses, seminars or
workshops to be advertised here
2004

December 5-9

ASSSI/NZSSS Supersoil Conference, University of Sydney
www.icms.com.au/supersoil

2005

January 30- February 4

9th International Symposium on Soil and Plant Analysis - Mexico
Email: palmmail@convservices.de
Abstracts were due at the latest by 15 May 2004

2006

June 26 - June 30

The International Society of Soil Mechanics and Geotechnical Engineering
(ISSMGE) and the British member society, the British Geotechnical Association
(BGA), are pleased to call for abstracts of papers for the Fifth International
Congress on Environmental Geotechnics

Abstracts should be submitted to the conference secretariat no
later than 1st December 2004
2006

July 9-15

18th World Congress of Soil Science, Philadelphia, USA
www.18wcss.org
(see Page 16 of this edition of Proﬁle for details of the Soil Biology Symposia)

2010

July

World Congress of Soil Science, Brisbane

Soil Biology in Agriculture Workhshop - Tamworth NSW (August 2004)
Proceedings are available - see GRDC Website for Order Form at:
http://www.grdc.com.au/bookshop/sale.htm

Public Liability Insurance

ASSSI - 2004 Members Group Insurance Scheme Information
Public Liability Insurance is available to ﬁnancial members of the Australian Society of Soil Science Inc. Insurance is arranged by The Australian Society of Soil Science Inc through brokers Fitzpatrick and Co with Liberty
International.
Members can apply for insurance at any time during the year. All policies expire on March 31 and members
joining during the year pay pro-rata for the calendar months that insurance is provided.
PUBLIC LIABILITY cover is based on;
• Liability for employees and subcontractors
• Liability for accidents arising out of the use of machinery and equipment
• Damage to property including underground wires, trees, plants, watering systems etc
• Goods in care, custody and control ($50,000)
• Liability for accidents as a result of pruning/lopping of trees/shrubs up to 5 metres in height.
An excess of $500 applies to each and every occurrence and you need to complete a form indicating the number of FULL-TIME employees, the limit of public liability required and details of any claims you have made in the
past ﬁve years. Payment should be forwarded with the form.
FULL DISCLOSURE
Currently many underwriters have exclusions with contaminated sites etc so if you feel that you may in a highrisk area please contact David Finn at Fitzpatrick & Co on telephone 1800 672 146 and discuss the matter.
Please contact the ASSSI Executive Ofﬁcer, Linda Bennison for further information, including current costs.
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Get the
. . . with Environmental & Earth Sciences Pty Ltd on all soil, groundwater
and waste management issues
Environmental & Earth Sciences is committed to the professional development of the
soil science industry. Activities to further this development have so far included:
employing and training 20 soil scientists since the formation of the company
sponsorship of the ASSSI and its training programs
supporting and running seminars and courses across Australia about
contaminated land
founder of the Centre of Contaminant Geology to further the research and development
of applied soil science and hydrogeology
research in soil and contaminant science including bioremediation, efﬂuent re-use,
heavy metal distribution and acid sulfate soil
encouraging staff to produce research papers and facilitating their dissemination
NEWS FLASH! We are now open in Brisbane at PO Box 114 Boodall Heights, QLD 4034
Call Tracey Bauer on 61 7 3865 6666 Fax: 61 7 3865 6300, e-mail: eesqld.eesi.biz

Philip Mulvey and our team at Environmental & Earth Sciences have specialised in
the ‘brown’ side of the environment since 1983.
If you are passionate about soil
science
have experience in contamination

and would like to be a member of our dynamic team
please contact us for your interview.

Environmental & Earth Sciences Pty Ltd

soil is the foundation of life
HEAD OFFICE
“The Coal Loader”, Balls Head Drive, Waverton NSW 2060, Australia
Phone: 61 2 9922 1777 Fax: 61 2 9922 1010 e-mail: eesnsw@eesi.biz and eesi@zeta.org.au
Internet: http://www.groundscience.com
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