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SOIL SCIENCE AUSTRALIA & PROFILE INFORMATION

Soil Science Australia & Profile Information

Soil Science Australia is the name that the Australian Society of Soil Science Inc. uses for public
activities. The Society was founded in 1955 to work toward the advancement of soil science in the
profession, academic and technical fields. It comprises a Federal Council and seven branches: New
South Wales, Queensland, Riverina, South Australia, Tasmania, Victoria and Western Australia.
Liability of members is limited. ABN 96 080 783 106
Website: http://www.soilscienceaustralia.org

SOIL SCIENCE OBJECTIVES
To promote the field of soil science
To further the expertise in soil science of members
To be a forum for discussion on soil science
To increase government and community awareness of soil science
To liaise and cooperate with other organisations in support of mutual interests
To encourage research and extension in soil science
To promote wise management of the soil resource throughout Australia
Her Excellency Ms Penelope
Wensley AC, Queensland Governor

PATRON
Soil Science Australia is fortunate to have the support of
our patron, Her Excellency Ms Penelope Wensley AC,
Queensland Governor.

MEMBERSHIP
For all Soil Science Australia membership and CPSS application and renewal enquiries go to
www.soilscienceaustralia.org or contact Linda Bennison at office@soilscienceaustralia.org or phone
03 5635 2370.

PROFILE CONTRIBUTIONS
Thank you to all who have contributed to Profile. Contributions are welcome and should be emailed
to office@soilscienceaustralia.org Profile is published in March, July and November. Deadlines for
each issue are the last day of the month preceding the issue, e.g. items for the July issue must be
submitted by June 30. Send photos as separate image files. Please suggest a caption for each photo
and provide the name of the photographer.

ADVERTISING
Advertising in Profile is welcome but must be relevant to some aspect of soil science. Rates
(including GST) for advertising are full page $264, half page $121, quarter page $44, back cover full
page $330. Brief information about conferences, courses and scholarships is published free. For
advertising enquiries contact the federal office on +61 3 5635 2370.

FRONT COVER
Dust storm approaching in Western Australia. Noel Schoknecht.
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PRESIDENTS REPORT

Presidents Report
Richard Doyle CPSS-3

We have a very busy soils year ahead in 2014 with the “Soil Change Matters
Workshop” later this month, the World Congress of Soil Science in Korea in June and
then our National Conference at the MCG in late November. The Federal Council have
been busy lately assessing applications for the WCSS funds from the Brisbane
Congress surplus with 11 scientists to be supported from the $20 000 available this
year. It was a very competitive process with 47 applications and I thank the Branch Presidents
and their committees for scoring and ranking the applications. I also congratulate those
selected and encourage those not supported federally to seek Branch support. I have written
to various Deans of Agriculture and Science and Ministers of Agriculture, Science and Forestry
and their senior managers to encourage them to support the soil scientists in their
organisations to attend these conferences and workshops, I included a copy of our lovely soils
calendar.
In December I visited Adelaide to celebrate “World Soil Day” and sat the new CPSS soils
Fundamental examination. I found it interesting being on the other side of the examination process.
I tried not to study, but I got nervous, and did some study on the flight over. The exam had 150
questions and covered a very broad array of soil sub-disciplines. The marks have undergone
moderation and adjustment with a few questions ruled out due to ambiguity. I was informed today
that I passed. I congratulate all others who passed and encourage those seeking CPSS accreditation
without the required four university level soils based units to undertake the next round of this
examination at the National Conference in Melbourne. I also wish to thank Dr Cameron Grant and
his examination and moderation team along with Linda Bennison for making this a success.
Whilst in Adelaide I attended a South Australian Branch dinner to present and celebrate with two of
the three winners from South Australia of the 2013 Society awards and medals – more on that
elsewhere in PROFILE.
In October 2013 I travelled to Melbourne for the Victorian Branch AGM, the Society’s AGM and to
attend the Leeper Lecture. The Society’s AGM went well with the proposed Rules adopted which
have allowed the new award of Fellowship of the Society to be established. We will shortly call for
nominations for Fellows of the Society so please consider nominations.
Over the Xmas break the DAFF Soil RD&E strategy was reviewed and Chair of the CPSS Board Prof
Steve Raine and I ratified it with a request for more regular and specific mention of the CPSS system
as a “gold standard” for the use in the hire and contracting of soil professionals in Australia and the
need for government to seek and demand this standard for publically funded soil science work.
I also wish to comment on the progress of the E(ART)H Project which has received the Society’s
support . We have written to several national aboriginal bodies seeking involvement and also met
with the Arts Tasmania (Aboriginal Arts Officer) who are keen to become involved and assist the
project – they believe it has national significance. I will speak about the project at the Bendigo “Soil
Change Matters Workshop” in late March in a talk on Indigenous Soil Art. I would like to thank Dr
Martin Moroni for his hard work on this project where Soil Art meets Soil Science. The interest
outside the Society in this is growing and it is my aim that we lead Australia in this idea of art meets
science via indigenous engagement. Remember we are looking for Branch support for PROFILE
articles and also an Editor to work with a commercially contracted production house to get PROFILE
on a more regular and stable footing. I would like to thank Dr Sarah Richards the Society’s
honourable Secretary for her leadership in this endeavour.
This also reminds me we will soon be calling for nominations for the various Society awards so
please sharpen your pencils and nominate your esteemed colleagues and graduates.

Finally the Society has received requests to acknowledge and support the idea of sub-groups
within its ranks to foster both the needs of younger soil scientists (generational change) and
gender equity. Federal Council embraces these suggestions and is keen to hear more about how
we can grow the Society by better meeting the needs of all members.
Remember we are going for 1000 members please encourage “soily heads” near you to apply for
membership ASAP!
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RESEARCH ARTICLE

Research Article

Spectroscopic methods for environmental studies: from molecular
characterization to sustainable soil management
Dr. Maria C. Hernandez-Soriano

UQ Postdoctoral Research Fellow School of Agriculture and Food Sciences Faculty of Science

Development of tailored strategies for soil conservation and reclamation by assessment of
environmental processes at a molecular level
The growth of the human population has increased soil exploitation as a natural resource for food
and energy production, waste disposal, groundwater protection and carbon (C) sequestration.
Hence, soil degradation and pollution constitute an essential issue to be addressed if we are to
secure the life quality of present and future generations.
Soils degraded by agricultural or mining activities, and subsequent adverse impacts on ecosystems
exemplify the aggravation of production challenges. The application of organic amendments is a
general strategy for restoring soil quality while promoting sustainable production, but variability of
soil properties among environmental scenarios creates a need for the development of tailored
strategies. The effectiveness of such strategies will largely depend on our ability to better
understand essential soil processes such as organic matter turnover and bioavailability of inorganic
elements.
The classic methods used in environmental studies have often involved laborious protocols and
extensive sample manipulation. Organic matter characterization has been addressed by physical and
chemical fractionation methods, while nutrient bioavailability and heavy metal toxicity have been
habitually studied by sequential extraction with varied chemical agents and mathematical models
derived from general assumptions. The artefacts of these methods and biased data interpretation
hamper the reliability of risk assessment procedures based on this information but also hinder our
understanding of essential soil processes.
The implementation of spectroscopic methods in environmental studies has significantly reduced
sample manipulation as well as analysis time and costs. The accurate and explicit results that can be
currently obtained provide reliable insight into the mechanisms of specific environmental processes.
The combination of spectroscopy and microscopy allows mapping of organic carbon species in soil
particles
Fourier transform infrared spectroscopy (FTIR) coupled with optic microscopy is a recently
developed technique that provides molecular fingerprints of organic carbon (OC) in soil particles
such as aggregates and the spatial distribution of the organic compounds identified in the particle.
Soil micro-aggregates are classically defined as soil particles of 50-250 μm size with significant
physical and chemical stability. The composition, or chemical quality, of organic matter among
different soil particles provides a better understanding of the evolution of organic matter in soil.
Results obtained from FTIR-microscope analyses can be directly related to processes in soil such as C
mineralization and chemical stabilization, which largely determine the emission of greenhouse gases
and C sequestration.
Analyses by FTIR-microscope have been performed to characterize the spatial distribution of carbon
species in soils amended with biochar, compost or agricultural residues. The main novelty introduced
with this technique is the mapping of the distribution of the main organic compounds identified in
the FTIR spectra on soil micro-aggregates, with a spatial resolution of 20-50 micron (Figure 1).

Figure 1. Distribution of chemical compounds in a microaggregate isolated from soil amended
with compost. Polysacharides (800-1200 cm-1), carbonyl functions at 1600 cm-1, clay-OH at 3650
cm-1 and organo-mineral associations at 1410 cm-1.
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Moreover, these studies reveal relationships between the spatial distribution of polysaccharides,
aromatic compounds and organo-mineral associations within soil micro-aggregates with C
mineralization rates and the localization of microbial activity. The molecular characterization of the
evolution of organic amendments after application to soil constitutes a significant advance in
knowledge to support the development of effective strategies for soil conservation and reclamation.
Results of these studies have been partially published in Functions of Natural Organic Matter in
Changing Environment (Springer Berlin Heidelberg 2013, ISBN 978-94-007-5633-5, pp 37-42 and
1137-1141) and Soil processes and current trends in quality assessment (InTech-Open Access 2013,
ISBN 980-953-307-671-8, pp 231-247).
Fluorescence analysis to fingerprint organic matter in the soil soluble phase
The pool of dissolved organic carbon (DOC) in soil can be directly related to C mineralization rates
because it constitutes a readily available source of C for microorganisms. The DOC may play a
substantial role in the build-up of C budgets in soil by controlling transport and adsorption processes.
Thus, characterising variations in the composition of OC in the soil soluble phase is an essential
component to the knowledge on soil C dynamics. Fluorescence data at multiple excitation–emission
matrices (EEMs) provide a fingerprinting of fluorescing DOC components (fluorophores) allowing a
semiquantitative estimation of the compound-class composition of DOC according to the models
available in the literature. Thus, EEM spectroscopy provides the sensitivity to examine changes in
DOC fluorescence in relation to variations on the DOC pool composition.
The DOC fingerprints presented in Figure 2 correspond to the spectrofluorometric analyses of pore
water isolated from a mine degraded soil following application of diverse sources of C. The EEMs
revealed significant variations in common pools of fluorophores for amended soil compared to
control soil. Thus, UV (Ex/Em – 260/420-460) and Visible (Ex/Em – 320-360/420-460) humic-like
compounds were identified from the application of the amendments. Further differences in the
EEM’s remain to be investigated but are likely to be related to molecular complexity of organic
matter in solution and interaction with metal cations. For soil treated with biosolids or wastewater
an additional fluorophore was identified, corresponding to a protein-like component (Ex/Em –
275/305-340) which is generally related to the presence of labile organic matter and microbiological
activity. Overall, identification and quantification of specific groups of organic compounds in the soil
soluble phase is an ongoing research topic expected to substantially contribute to a better
understanding of soil C dynamics. Results of this study have been partially published in International
Journal of Environmental Science and Technology (2013, DOI: 10.1007/s13762-013-0443-5).

Figure 2. Fluorescence excitation-emission matrices obtained by spectrofluorometry analysis of
dissolved organic carbon in pore water isolated by centrifugation from a degraded mine soil
amended with biosolids, a biofertilizer or wastewater as sources of carbon.
Synchrotron radiation for environmental studies: X-ray for risk assessment of heavy metal toxicity
Synchrotron light-based techniques are fundamental to research in Molecular Environmental
Science, a still emerging field that involves molecular-level studies of chemical and biological
processes affecting the speciation, properties, and behaviour of contaminants, pollutants, and
nutrients in the ecosphere. Basic understanding of environmental materials and processes at the
molecular scale is essential for risk assessment and management, and reduction of environmental
pollutants at field, landscape, and global scales.
It is well established that plant uptake and toxicity of metals in soil is strongly related to the chemical
forms of metals present in soil (speciation). For instance, manganese (Mn) is present in solution in
the oxidation state Mn+2, which is the easily available form of Mn for plant uptake, while Mn in the
oxidation states Mn+3 and Mn+4 occurs as non-bioavailable, insoluble oxide. Synchrotron radiation
techniques can be used to quantify the chemical forms of a given element, such as Mn oxidation
states. The oxidation state of Mn was evaluated by XANES (X-ray Absorption Near Edge Structure) in
soils with varied Mn content as well as for the addition of organic residues and soil waterlogging
(Figure 3).
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Figure 3. XANES spectra of selected manganese reference materials and three soil samples
assessed for field capacity (FC) and waterlogging (sat) moisture regimes. Figure A indicates that
soil waterlogging increases the amount of readily bioavailable Mn (Mn2+) for the most alkaline soil
(3). The increase of Mn2+ reduced barley yield and root length (B). Manganese toxicity was
evidenced by the presence of brown spots in mature leaves (C).
Overall, soil moisture regime only affected the solubility of Mn for the most alkaline soil. In these
soils, waterlogging increased the amount of Mn+2. The results were consistent with the toxic effects
reported from the toxicity assays. The Synchrotron results provide a direct and accurate estimation
of the amount of Mn available for plant uptake and therefore of the environmental risk
associated. The study was published in Soil Science Society of America Journal (2012,76:399–407).
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CPSS

New appointments to the 2014 CPSS Accreditation Board

The following members have been appointed to the CPSS Board for a two year term;
Dr Brian Murphy CPSS-3 NSW
Mr Bernie Powell CPSS-3 QLD
Dr Melissa Salt CPSS-2
Dr Louise Cartwright CPSS-2 QLD
Professor Steven Raine, Chair of the Board, will be retiring in June due to work commitments and Dr
Louise Cartwright will join the Board in July.
Associate Professor Annie McNeill CPSS-3 SA and Dr Julie Cattle CPSS-3 NSW continue as board
members in 2014.
Sincere thanks are extended to retiring board members Dr Rob Loch CPSS-3 NSW, and Dr Robert
(Bob) Patterson CPSS-3 NSW.

Report from the CPSS Australian Examinations and Procedures
Committee

In 2013 the AEPC (a subcommittee of the CPSS Board) developed a 150-question multiple choice
exam to be offered to people wanting to apply for CPSS accreditation at Level 1. People with no
formal training in soil science were expected to undertake independent study guided by a set of
“Performance Objectives” (developed in collaboration with Soil Science Society of America and
published on the CPSS website) before they sat the “Fundamentals Examination”. Each question in
the exam was linked to a P.O. and presented four possible answers, of which only one was correct.
The first offering of the examination in Australia was on World Soils Day (5 December, 2013).
Candidates registered online then showed up at a nominated time and venue to sit a hard copy of
the paper. The papers (computer cards) were then collected by the Federal Office and sent to the
USA for marking by the SSSA biometrician.
Before the papers were computer-marked, the AEPC was required to sit the examination and set a
cut-off score using a rigorous process known as an Angoff Analysis. We individually answered each of
the 150 questions using an online version of the examination, and simultaneously inserted a number
between 0 and 100% to represent our judgement of the proportion of ‘minimally qualified
candidates’ who would correctly answer a question. The lowest percentage had to be close to 25%
(pure guessing among 4 choices) and the highest percentage could be just under 100% (nobody is
perfect). After we each completed our analyses, we met as a Committee online with the SSSA
biometrician, who guided us through each question and made us explain our reasoning on the
questions for which the range in our judgements exceeded 20%. In many cases, discussion enabled
us to shift our judgements closer but not always. In the end, a valid cut-off score was produced,
which allowed the exams to be graded, and unbiased decisions made on who passed and who failed.
In my view we now have a rigorous and fair examination process for the future, and I would like to
thank the people who contributed in one way or another to preparing the exam and/or evaluating it.
Preparation of the examination took several weeks mid-year and the Angoff Analysis about a full
week during December and January. Those who contributed from Soil Science Australia include Peter
Bacon, Ross Coventry, Damien Field, John Grant, Chris Guppy, Bob Holloway, John Lawrie, Keith
Lindbeck, and Cassie Schefe. Those who contributed from SSSA include Dawn Gibas, Luther Smith,
and Scott Thayn.
Cameron Grant CPSS-3, Chairman AEPC. 25 Feb 2014.

Congratulations to the following candidates who sat and passed the 2013
Fundamentals Exam

Dr Richard Doyle CPSS-3
Mr Daniel Evans

Mr Stefan Hasenhor
Mr Greg Hopgood
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Travel & Conference Reports

Soils of the World – A Visit to Russia – Kursk, Moscow and Yakutsk
Ben Harms1 and Brian Murphy2
1

Department of Science, Information Technology, Innovation and the Arts Queensland and 2NSW

In August we attended two soil events in Russia: the XII th International Symposium and Field
Workshop on Paleopedology in Kursk and the Voronezh Region (central European Russia)
and the mammoth ultra-continental WRB field workshop in Yakutsk in
eastern Siberia. The visit was a certainly a greatly rewarding experience
from a soil science viewpoint and very enjoyable as the Russian hosts were
well organised and ensured the participants from many countries were well
looked after and saw a diversity of soils in range of different environments
in well-constructed pits and formations. They also ensured the visitors saw
any interesting Russian cultural, historical landscape features during the
field trips. The Russian organisers, Prof. Sergey Goryachkin, Dr Maria
Bronnikova, Prof. Roman Desyatkin, Dr Irina Kovda, Prof. Pavel Krasilnikov
and many others need many thanks for their great efforts in ensuring the
visiting soil scientists had an enjoyable and rewarding experience.
The paleopedology workshop consisted of four days in the field and a twoPalaeopedology Conference in
front of the Solovinaya Roscha
days symposium at the Solovinaya Roscha Hotel in Kursk. A wide range of
Hotel in Kursk, Russia, August
papers from all over the world were presented at the symposium. A
summary of the discussions of the papers indicated that the age of many
soils in Europe and the USA / Canada are much younger than Australian soils. Generally 20 000 years
is considered an old soil, whereas in Australia this would be considered quite young. The role of
glaciation and their influence on soils dominated a lot of discussions, and is one of the reasons that
many soils are less than 20 000 years old. A concept promoted by one German soil scientist
(Terhorst) was interesting. The idea is that soil formation is a balance between sedimentation rates
and pedogenesis. Where sedimentation rates are high and pedogenesis rates low, soils are weakly
developed. Where sedimentation rates are low and pedogensis rates are high, soils are strongly
developed. This was used to explain the occurrence of some of the soils in the fluvial and glacial
deposits in central Europe.
In Mexico, the occurrence of Vertosols is considered to have had major impact on economic and
political developments in pre-European Mexican history, and a talk on this topic was very
informative.
Insights gained at this workshop lead us to believe that many Australian soil
profiles could benefit from more investigation as it is likely that many
Australian soils have had several phases of pedogenesis. Pedogenesis in
Australia may be more complex than the simple models often put forward in
soil maps. Of course time constraints of soil mapping often do not allow for
such investigation.
A highlight of the field trip was to see the famous Russian chernozems, very
close to where Dokuchaev did some of his pioneering studies. These are
quite different to the Chernozems of Stace et al., as they have deep strongly
structured A horizons down to about 60 cm or more, overlying relatively
poorly structured B horizons of silty loess material. Therefore they don’t fit
the general concept of an Australian Dermosol, and some of them would no
doubt classify as Humose or Melanic Kandosols. Huge areas of this
Ben Harms and Brian
undulating plain country are used for cereal production and sunflowers.
Murphy next to Dokuchaev
Kursk was the scene of one of the largest battles of World War II, and the
town of Kursk has a Victory Avenue of with Victory Arch, Cathedral and a
series of T34 tanks, artillery and other hardware from the battle. Part of the field trip included a visit
to a reconstructed bunker of General Rokossovsky who commanded the northern front of the
Russian army against the Germans. Nearby was a 15th Century Monastery of the Russian Orthodox
Church where we had lunch.
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| SOILS OF THE WORLD – A VISIT TO RUSSIA

Soils of the World – A Visit to Russia – Kursk, Moscow and Yakutsk

In the Voronezh region, we stayed at the village of Divnogorie on the Don
River where there are numerous archaeological sites, investigating the
remains of people who lived there 20 000 years ago. The soils are very deep
and display several buried A horizons. Ben Harms was interviewed by Russian
TV during the visit to this site. Obviously the pedological history of these deep
spoils is very complex. There is a Kazar fort from the 16th Century at this site.

In between Kursk and the flight to Yakutsk, we were shown around Moscow
by Alex, a young PhD student. In addition to Red Square, the Kremlin and the
GUM Department Store, we saw the impressive buildings of the Moscow State
University. Here they have an ‘avenue of honour’ featuring the busts of
famous Russian scientists. Obviously we posed for a photo beneath Vasily
Dokuchaev, the father of modern soil science. He’s in the company of other
giants such as Mendeleev of Periodic Table fame, so it’s good to see that soil
science rates very highly in Russia.

Ben Harms being
interviewed by Russian
Television at Divnogorie
on the Don River in
southern Russia.

The field workshop at Yakutsk was designed to test the World Reference Base
Classification in ice affected soils, thus following on from the 2012 WRB tour in
Victoria and Tasmania. The field workshop began with a tour of the
Permafrost Research Institute, where in the basement it is possible to walk
through tunnels constructed in permafrost. Across the entire landscape, at depths of 1 to 3 m
below the surface, the soil remains frozen all year, with a temperature of about -80°C. In summer
daytime air temperatures can reach 35°C while in winter the average temperature
is about -45°C.
Despite the intense cold, there’s very little snow in this part of Siberia and
only 240 mm of annual precipitation. However, as there is no deep
drainage through the frozen soil, much of the water is retained and taiga
forest of larch and pine are supported.
Soil profiles here are generally weakly developed as the limited
precipitation does not permit strong leaching and illuviation, and the taiga
forest doesn’t favour the development of humus horizons. Soil pits are a
great place to see the affects of cryoturbation i.e. the mixing of soil layers
caused by frost heave, cryogenic sorting and thermal cracking. And at the
bottom of each pit is the ubiquitous ‘hard pan’, otherwise known as
permafrost.
We didn’t expect to find soils with any similarities to those of Australia.
However, geologically, this part of Central Yakutia is a stable depositional
landscape with zones of accumulated salts. 38% of the agricultural land in
Central Yakutia is salt affected. In addition many of the soils are strongly
alkaline and sodic.

In In the basement of the
Permafrost Institute it is
possible to walk through tunnels
constructed in permafrost.
Temperature is -80 C.

One of the more incredible things we saw was ‘thermal erosion’. This
occurs where the permafrost is rich in ice. Ground disturbance combined
with rising temperatures cause the ice to melt resulting in ground collapse
and the formation of irreversible ‘badlands’.
The last day of the tour was
taken up with a cruise up the
mighty Lena River to the world famous ‘Lena Pillars’.
These limestone cliffs, once part of a ancient coral reef
are an awe inspiring site. Then after a lunch of reindeer
and horse meat supplemented by cognac and vodka and
numerous final ‘toasts’, and even a few Russian songs, it
was back to Yakutsk we we sadly departed to our various
corners of the globe.
Lean Pillars. Dolomite columns
on the Lena River.
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| SOILS OF THE WORLD – DOKUCHAEV’S CHERNOZEM

Soils of the World – Dokuchaev’s Chernozem

Photographed and described 11/8/2013 by Ben Harms
Location: Kursk, 500 km south of Moscow. Central Russian steppe (grassland plain), extensive
cultivation
WRB classification: Calcic Vermic Chernozem (Placic, Siltic, Thaptocambic)
ASC: Melanic, Calcic, Brown Dermosol; very thick, non-gravelly, clayey, clayey; very deep

A11 (0-0.10 m)
strong fine granular structure,
high root density; pH 6.7

A

0.7 m

AB

1.1 m

È Bk horizon extends to 1.7 m
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A12 (0.10-0.70 m)
pH 7.1; OC 2.5-3.5%;
10YR 2/2 (m) 10YR 3/2 (d)
Moderate coarse blocky
parting to strong fine granular
structure;
Abundant coprolites i.e.
earthworm casts (hence
Vermic qualifier in WRB);
Field texture silty clay loam;
60% silt, 40% clay.

AB (0.70-1.10 m)
pH 7.3-8.0; OC 2%;
Coarse prismatic parting to
fine blocky/granular;
Common krotovinas (filled in
animal burrows);

Bk (1.10 – 1.70 m)
pH 8.7; OC 0.5%;
Yellow brown 10YR 5/4 (m);
Moderate coarse prismatic
structure;
Field texture –silty light
medium clay; 55% silt, 45%
clay;
Carbonate segregations
concentrated in zoogenic
chambers and root channels

Parent material: silty clay loam
loess
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| SOILS OF THE WORLD – RIO GRANDE DO SUL

This soil represents the central concept of the famous
Russian Chernozem. It is close to where Vasily Dokuchaev,
who coined the term Chernozem (for ‘black earth’), did
much of his pioneering pedological work.

The parent material is a pale brown silty loess. The thick,
black surface horizon is due to organic matter accumulation
under grassland vegeation in a temperate climate.
The soil doesn’t fit the central concept of a Dermosol as soil
structure in the B horizon is less developed than in the A
horizon. It has insufficient organic carbon for a humose
horizon. A series of buried soils (paleosols) is often found
beneath the modern Chernozems in this area.

14C

dating of humic acids in the A horizon indicate an age of
up to 7,000 yrs. The buried soil unerlying the Chernozem
(approx 2 m in this soil) has been dated at 17,000 yrs BP.

Russia

Ukraine

Soils of the World – Rio Grande do Sul
By Elvio Giasson 1 and Alfred Hartemink 2
1
2

Universidade Federal do Rio Grande do Sul, Departamento de Solos, Porto Alegre, Brazil
University of Wisconsin-Madison, Department of Soil Science, Madison, USA

In March 2013 we made a soil excursion to the basalt plateau north of Porto Alegre. The region is
mostly under grassland, and some areas are being cultivated for seed potatoes. The altitude is about
800 m asl and parent material consists of extrusive basalt and rhyolite rocks. At a roadcut we
observed three distinctly different soils within 15 m from each other. The soils were all derived from
rhyolite. The first soil was deep with a topsoil over 60 cm. In the Brazilian soil classification system
this soil is classified as a Cambisossolos Húmico Alumínico típico; the soils has a pH between 3.6 and
4.9 and high levels of exchangeable Al. In Soil Taxonomy this soil is probably is classified as Humic
Pachic Dystrudepts having an umbric epipedon because the base saturation is not high enough for a
Mollic epipedon. Just 5 m from this soil we found a Neossolo Regolítico with an A over a Cr horizon,
whereas again 10 m further a Neossolos Litólico was observed – both these soils classify as Humic
Lithic Dystrudepts. This short range variation could not be observed by differences in vegetation or
land use. One kilometer further on the plateau where the basaltic rock surfaces the soils were deep
red but land use was the same. There will be much to discover for all those that will attend the
excursions with the World Congress of Soil Science in Brazil in 2018!

Cambisossolos Húmico
Alumínico típico
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A Soil Description from 1891

The description of a
clay soil was written
in 1891 by James
Macdonald.
It was published in
The Book of the Farm.
For those interested
in the book, it is the
4th edition; the
original book was
written by Henry
Stephens and was
printed by William
Blackwood and Sons
Edinburgh and
London. (The following
link provides more
details on the book
http://
www.abebooks.co .uk/
booksearch/title/the-book-ofthe-farm/author/henrystephens/pics/sortby/3/
page-1/ .)
Thankyou to David
Cummings for
sharing this glimpse
from the past with
us.
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28th Annual Meeting of the ISO Technical Committee on Soil Quality
Angus McElnea

In September 2013 (with the assistance of Soil Science Australia), I attended the 28th Annual
Meeting of the International Organization for Standardization (ISO) Technical Committee on Soil
Quality (aka TC190) in the port city of Fukuoka on the south-western Japanese island of Kyushu. Also
attending as part of the Australian delegation was Dr Silvia Black, an expert on soil and water cyanide
methods from the WA ChemCentre in Perth.
Members of the “Soil Quality” technical committee most numerously
represent European countries, but there is increasing interest from Asian
countries, particularly South Korea and Japan. In all, 27 countries sit on the
committee as active, voting “P-member”, with a host of other countries
belonging as observers (or “O-members”). The location of the annual meeting
cycles between the various member countries (having been held recently in
Australia in 2011, hosted by CRC CARE in Adelaide). Intermediate meeting of
the many working groups within the committee occur at various times during
the year at countries around the world.
My main purpose at the meeting (as the convenor of the Working Group on Acid Sulfate Soils) was to
finalise the publication of a set international standards for the analysis of ASS (ISO 14388), based on
the Australian Standard series AS4969 developed by the Standards Australia committee EV-009-02
(Pretreatment and Analysis of Soil).
At this point many of you might be asking, what the heck is ISO, and what does it do? Well according
to their web-site, ISO develops International Standards, and since its founding in 1947 has produced
more than 19 500 International Standards covering almost all aspects of technology
and business (from food safety to computers, and agriculture to healthcare), making it
the world’s largest developer of voluntary International Standards. “International
Standards give state of the art specifications for products, services and good practice,
helping to make industry more efficient and effective. Developed through global
consensus, they help to break down barriers to international trade”.
Within ISO, TC190 is the body responsible for producing standards that define the
physical, biological and chemical characterisation of soils, as well as covering the
sampling of soil, and methods on how to evaluate and assess the quality of soil. The
body has published more than 140 ISO Standards (to which ISO 14388 will be added
later this year). It has formal liaison agreements with other ISO and EU technical
committees, and with the IUSS.
Standards are vital for trade, and quality control in manufactured goods, but just how
important and relevant are environmental Standards and standards for soil specifically? Soil
characterisation is needed for government legislation and regulation (e.g. environmental protection,
assessing contaminated sites, assessing good quality agricultural land). Governments can refer to
Standards in legislation and regulations, and they can provide an objective means of enforcing their
legislation. (Adopting International Standards saves them the time and expense of creating their own
standards and protocols, and/or re-inventing the wheel). When analysis is conducted according to
Standards the results are indisputable and can easily be compared to legislative trigger values. Using
the same standardised methods, means that the resulting data to be used at a larger scale, e.g. soil
quality mapping at an international scale, and allows policy makers at local, regional, national and
international level to develop and enforce polices to protect the soil from e.g. contamination, loss in
productivity from major threats such as erosion, loss of OM etc. Soil quality is now being associated
with wider issues, such as climate change and the role of the soil as a sink for carbon. (Recently
TC190 has started an ‘ad hoc’ working group on Climate Change).
The TC has a number of sub-committees, producing standards related to chemical, biological and
physical methods, sampling, soil and site assessment, as well as terminology and codification. The
ASS methods we developed sit under the banner of chemical methods.
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In recent times, so-called ‘screening methods’ are becoming more prevalent. The emphasis of these
methods is for on-site testing to identify ‘hot-spots’ in contaminated sites (e.g. test kit method for
water soluble Cr(VI), screening of selected elements using portable energy dispersive XRF
spectrometry, screening for water soluble nitrate/nitrite to track explosives in the ground), but there
are other screening methods developed that are applicable to farming systems (e.g. determination
of C and N by NIR spectrometry).
Although the meetings last for a week, delegates do get the chance to
experience some of the local sites, customs, culture and food. Raw fish,
noodles and sake rice wine were sampled extensively during the week in
the many restaurants Fukuoka has to offer.
Return back to the main purpose of my trip, the development of ISO acid
sulfate soil standards. After final changes to the draft international
standards (DIS) following international voting and commenting, Standards
14388-1, 14388-2 and 14388-3 were finally accepted, and will be published as ISO Standards later
this year. Thanks to all those involved in Australia in ASS research and analysis over the years (e.g.
Leigh Sullivan and the crew at Southern Cross Geosciences and Graham Lancaster at EAL), members
of the Standards Australia committee, (including Col Ahern, Steve Dobos, Ian Wallace and Glenn
Barry) for making this important achievement possible. It is recognition of many years of detailed
and painstaking research work. Usually it is the case that Australia adopts international standards—
here Australian Standards have been taken to the world, which is something that the Soil Science
community in Australia can be justifiably proud!

Scholarships & Awards

2014 Soil Science Australia Medals and Awards

Members are reminded the closing date for all awards is May 31. Application forms are available
from the web site via the Awards tab on the menu on the left of the page.
Awards include the JA Prescott Medal of Soil Science, JK Taylor OBE Gold Medal in Soil Science,
Australian Society of Soil Science Inc Publication Medal, CG Stephens PhD Award in Soil Science and
the LJH Teakle Award. Nominations are also invited for Honorary Life Members and Fellows of the
Society.

2014 IPNI Scholar Award Program for Graduate Students is Open.

The International Plant Nutrition Institute (IPNI) is pleased to announce that the IPNI Scholar Award
program for 2014 is now open and accepting applications.
The IPNI Scholar Award requires candidates for either a M.Sc. or Ph.D. degree in agronomy, soil
science, or a related field to submit an application and supporting information by April 30, 2014.
Graduate students from any country having an IPNI Regional program are eligible and there will be
regional awards made to one or two students specifically from the Australia and New Zealand
region. Only a limited number of recipients are selected for the award, worth US$2,000 each. The
application process is available on-line only. Recipients will be announced in September, 2014.
Previous winners from Australia/New Zealand were Preeti Sharma (Latrobe University), SK Lam (The
University of Melbourne), R Flavel (University of New England), B Ryan (Adelaide University), H
Sultana (The University of Melbourne), J Jin (Latrobe University) and DM Grijalva (Adelaide
University).
To begin the application process, please visit http://www.ipni.net/scholar
For more information contact regional director, Dr Robert Norton (rnorton@ipni.net).

Geof Proudfoot Travel Award 2014

The Australasian Soil and Plant Analysis Council advises that applications for the Geof Proudfoot
Travel Award will close 31 March 2014.
An application form and further information is downloadable from the ASPAC website
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2013 Society Awards

Adelaide Presentation and World Soil Day

Dr Richard Doyle travelled to Adelaide for World Soil Day to present the Teakle and Prescott Medals.
He also undertook the CPSS soils examination, to see what it was like from the other side, and
attended the South Australian Branch Dinner. The World Soils Day Dinner was held at the Rising Sun
Inn in Kensington and two of the award winners were presented their medals and certificates.
The South Australian Branch cleaned up this year with the Prescott Medal (Jock Churchman),
Publication Medal (Raj Setia) and the Teakle Award (Bob Holloway) all won by their various branch
members. For the record NSW took out the C G Stephens Award (Brendan Malone) for best PhD
thesis. The venue and dinner were fantastic and I thank Erica Donner and her team for organising
this celebration event at relatively short notice. Below I have tried to summarise some of the
comments written by the nominators of these awards. I thank them all for their efforts in supporting
and acknowledging their colleagues work in soil science.

Dr (G) Jock Churchman - Prescott Medal winner

Dr Jock Churchman is a long-term member of both Soil Science Australia and the NZ Society of Soil
Science, of which he is a Fellow. Jock serves currently as an Adjunct Senior Lecturer at the University
of Adelaide, where he has been very active in the Soils Group researching and mentoring students
and younger scientists in many areas of soil science.
Jock Churchman has been a major contributor to soil science, in particular clay science, with over
100 peer-reviewed papers and an international patent. He is an international authority in clay
minerals. The clay mineral halloysite holds special attraction, but he has expertise in the acid
dissolution of montmorillonite, long-range dust transport, clay mineral genesis, clay-organic
complexes, clay minerals and soil physical behaviour, surface area of clays, clays roles in sodicity, and
the characterisation and modification of bentonites for industrial and environmental applications.
He knows his clays, believe me, he is Mr Clay, sorry Prof Clay!
Jock built his interest in soil clays following completion of his first degree in
chemistry from the University of Otago (NZ, yes another ex-Kiwi)) and then in his
PhD on halloysite at the same university. He applied this knowledge initially to the
ceramic industry before taking up a 15 year research role with the NZ Soil Bureau
in Wellington. Jock crossed “the ditch” in 1989 taking up a role for the next 14
years with CSIRO Division of Soils/Land and Water where he was a Senior Principal
Research Scientist and Project Leader before taking on his current role at the
University of Adelaide.
In 2005 Jock turned to philosophy, more specifically “Soil Philosophy”, and
completed his BA (Hons) in this topic at Flinders University and later published the
cut and thrust of his earthly philosophy in Geoderma (2010). Building on this Jock
has just finished co-editing a book with Ed Landa of SSSA entitled “The Soil
Underfoot”. This will be launched at the World Congress.

Drs Erica Donner, Jock
Churchman and Richard Doyle

Jock has won many awards and medals in soil science and chemistry and is a fellow of several soil
and clay mineral societies. He has had a sterling record in grant funding over the years including to
industry and foreign governments in issues such as land sliding and stability of earth dam structures.
He has also been an invited speaker at international clay, soils and environmental science meetings
in the likes of USA, Mexico, Austria, Singapore, Argentina, Italy and Turkey. But he has also given
several lectures on the broader “Promotion of Science”, notably in Japan.
Jock has served on the SA branch of ASSSI, including two years as President. He was Chair of the
Commission for Soil Mineralogy of the International Union of Soil Sciences (IUSS) 2006-2010 and is
currently Chair of the IUSS Commission on the History, Philosophy and Sociology of Soil Science.

Dr (RE) Bob Holloway – LJH Teakle Award

Dr Robert (Bob) Holloway has a long and distinguished career in soil science and crop nutrition
in South Australia. In particular it is his ability, over many years, to raise the profile and
relevance of soil science to the agricultural communities in the dryland farming regions of South
Australia. He is a most worth recipient of the Teakle Award.
Bob was educated in practical soil science and agronomy first at Roseworthy Agricultural College
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in South Australia before going on to complete both Master’s and PhD degrees at
the Waite Campus of the University of Adelaide. He commenced employment
with the South Australian Department of Agriculture in 1969 and spent eight
years working across soil science, crop and forage production and animal
husbandry research at Turretfield Research Centre. However the bulk of Bob’s
career was spent at Minnipa Research Centre where he was Officer in Charge for
almost 20 years. At Minnipa, nutritional limitations of the calcareous soils on Eyre
Peninsula were poorly understood, and Bob directed his research into
understanding these soils and investigating methods to improve crop production
through working closely with local. He examined factors such as soil compaction,
B toxicity and salinity stress as reasons for poor crop performance. In a
breakthrough on this issue, Bob pioneered the use of fluid phosphorus and
micronutrient fertilisers on these highly calcareous soils, products which
transformed their productivity and allowed growers to reduce fertilizer inputs
dramatically.

Dr Bob Holloway and Dr
Richard Doyle

Another of Bob’s significant achievements in relation to soil management and crop production was
the promotion and extension of early sowing on opening rains. Initially there was much opposition
from other researchers to the promotion and extension of this practice, but it has since been
adopted widely in the dryland regions of South Australia and early sowing is now regarded as one of
the key practices governing crop productivity in these low-rainfall environments.
In terms of extending soil science and agronomy information, Dr Holloway has influenced a huge
number of growers in South Australia. Prior to his appointment at Minnipa, no formal field
extension program was in place. In the late 1970s Dr Holloway established the ”Minnipa Field
Day” to extend the latest soils and agronomy information to growers – these became hugely
popular over the years and very quickly the number of growers attending exceeded 600, so that
the program had to be extended over 2 days. Farmers would travel from all over South Australia,
not just Eyre Peninsula, so successful were these events. This achievement is truly in the spirit of
the L.J.H Teakle Award.
Bob also established a close link with University of Adelaide which saw the close participation of
University researchers and students in the Centre’s soils and agronomy research activities. This
was very successful and led to the establishment of the Eyre Peninsula Agricultural Research
Foundation (EPARF) which developed a close relationship with the farming community to set
research directions in soils and agronomy in the region. Under Dr Holloway’s leadership the
Minnipa Research Centre became nationally and internationally known focussing on the
problems associated with calcareous soils and innovative techniques to combat their poor
fertility.
Bob’s excellent research record in publications is noteworthy in that he has twice as many
extension articles (58) as scientific articles (23). His efforts were recognised in the Queen’s
Honours list in 2001 when he was presented with the Australian Centenary Medal (ACM) for
services to agriculture and then in 2004 was named “Researcher of the Year” by the Fluid
Fertilizer Foundation of the USA.
Finally the contribution given by Bob to large numbers of colleagues, researchers, students and
growers through mentoring, research partnerships and advice on soils and agronomy, show he
is fitting recipient of the 2013 L.J.H Teakle Award.

Dr Raj Setia – Publication Award

Following up on this Stephens Award last year Raj Setia has won the Publication Award for his paper
on “Introducing a decomposition rate modifier in the Rothamsted carbon model to predict soil
organic carbon stocks in saline soils” which was published in Environment Science and Technology.
Unfortunately Raj has had to return to India for work and family reasons and so was not present at
the dinner to receive his award. However Linda Bennison will ensure it gets to him safely.

Dr Brendan Malone – C G Stephens Award

Brendan’s thesis tackled the large problem of devising practical methods for translating soil survey
data into usable forms for end users. The thesis presents novel solutions using Digital Soil Mapping
that uses whole-profile information. These methods are applicable world-wide and are timely with
the requirements of the current Global Soil Mapping project. The work has been published in four
papers and a book chapter. Congratulations Brendan.
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Australian Soils Calendar 2015

Soils in Action

By now you’ll have your 2014 calendar, and are planning an eventful year. Hope it’s a good one, and
you enjoy the images from across Australia. Many thanks to all those who willingly offered their
images for the 2014 calendar – sorry we couldn’t use more, and congratulations to those who were
successful.
The calendar committee has decided on a themed approach to the photos for 2015, and this is early
notice to give members plenty of time to collate high quality and interesting images of their soils
work.
The theme for 2015 is Soils in action. Soils in action intends to capture things happening around soil
– whether it’s a soil scientist working in the field, a tractor working the land, children making mud
pies, or ants moving a soil ped. Maybe even mud wrestling? If people are included, make sure you
have their permission, and if children are involved, their parent’s permission, and in all cases that the
photos are appropriate for a general audience. Landscapes are fine, as long as some action is implied
in the image. See if you can capture action in a still photo, so use your imagination and start
snapping!
To allow for cropping of the image, a camera that takes at least an 8 MB picture for landscape
oriented pictures, or 12 MB for portrait oriented pictures, with the camera set on maximum
resolution, is preferred. Cameras that take 12 MB pictures or better are now reasonably common, so
hopefully this isn’t an issue. We will accept lower resolution photos, but as the preferred printing
resolution is 300 dpi, and the higher the resolution of the source image the better the printed
product.
High resolution alone doesn’t make a good photo. Please consider the fundamentals of composition
- there are many websites which outline some of the principles of photographic composition, so
have a look - but consider things like subject
placement (e.g. rule of thirds), colour and light,
viewpoint and background when you compose
your shots. Keep them simple and make sure
the subject is in focus.
Let’s make 2015 a very special calendar!
Happy snapping
Noel Schoknecht
Chair, Calendar committee
[Just for fun: send in a caption from the sheep in the photo above to office@soilscienceautralia.org ]

World Soil Day Activities 5 December 2013

Top left: SA Awards dinner in Adelaide
Top centre and right: Soil display in the Melbourne CBD office of Victorian
Department of Environment and Primary Industries
Left: World Soil Day morning tea cakes
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Welcome to our newest members
New South Wales

Ms Kiara E Crook TOOWOOMBA QLD
Mr Michael Frankcombe MARMONG POINT
Mr Johnvie B Goloran ST LUCIA QLD
Mr Jingyi Huang KENSINGTON NSW
Dr Catriona MacDonald PENRITH NSW
Mr Peter Quin ALSTONVILLE NSW
Mr Brett Rowling ENGADINE NSW
Mrs Ellie Stanley TURNER ACT
Mr Dean Wagner WAMURAN QLD

Queensland

Ms Roxane Blackley TOOWOOMBA QLD
Dr Maria C Hernandez-Soriano ST LUCIA QLD
Mr Andrew R Jones DUTTON PARK QLD
Dr Paul Mayes KUNDA PARK QLD
Dr Henrike Mielenz BRISBANE QLD
Mrs Kylie J Promnitz TOOWONG QLD
Mr Lucas Talbot TOOWOOMBA QLD

Riverina

Mr Albert Oates WAGGA WAGGA RIV

South Australia

Dr Olanrewaju Bello MAWSON LAKES SA
Mr Promil Kumar MAWSON LAKES SA
Ms Sanchita Mandal MAWSON LAKES SA
Mr Brett Masters PORT LINCOLN SA
Dr Ezzat Marzouk MAWSON LAKES SA
Ms Fangjie Qi MAWSON LAKES SA
Mr MD Nuruzzaman MAWSON LAKES SA
Dr Mohammad Rahman MAWSON LAKES SA
Dr Geraldine Ritchie URRBRAE SA
Ms Helen E Rowley BRIDGEWATER SA
Mr Mandeep Singh CAMPBELLTOWN SA

Victoria

Dr Jie-Lian Beh GLEN WAVERLEY VIC
Mrs Bhawana Bhatta Kaudal DEER PARK VIC
Dr Neville S Fernando GEELONG VIC
Mr Benjamin Grasso NOBLE PARK VIC
Ms Helena Kozlowski KEON PARK VIC
Ms Rebecca Mitchell BENDIGO VIC
Ms Romy Zyngier GLEN IRIS VIC

Western Australia

Mrs Jennifer Rowbottom GELORUP WA
Dr Miriam Munoz-Rojas MOSMAN PARK WA
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Membership of Soil
Science Australia is open
to any person interested
in soil science.
Join online via the
Membership and
Payments link under the
Soil Science Australia
logo and the drop down
option Membership
Applications.

The goal is to reach
1000 members this year.
Membership is $120 for
ordinary members and
$60 for student
members. This includes
membership of the
International Union of
Soil Science.
Retired membership is
$49 and does not include
IUSS membership.
Accreditation is available
to suitably qualified and
experienced members.
Annual cost is $345 and
there is an application
fee of $345.

PAGE 21 OF 32

MEMBERS

WCSS Support Received by Members

Congratulations to the successful applicants who have been awarded funding from Soil Science
Australia to attend the 20th World Congress in Je Ju, South Korea, in June this year. A total of 47
applications were received at the Federal Office. The successful applicants were selected from the
average of the rankings submitted from reviews conducted by our Branches. Thank you to all the
people who assisted in the selection process at Branch and Federal level.
Following is a summary of the presentations that will be made at the World Congress by our 11
winning members. Bon voyage or 㣌␘≴㝘㐡㐐㝘! (jalda nyeoo sip sio!) to all our members who
are attending. We look forward to hearing all about it when you get back.

Dr Timothy McLaren
The accumulation of inorganic and
organic P forms in fertilized pasture soils
T. I. McLaren, R. J. Smernik, R. J. Simpson, M.
J. McLaughlin, T. M. McBeath, C. N. Guppy
and A. E. Richardson

What are the major forms of organic P in
Vertisols?
T. I. McLaren, R. J. Smernik, C. N. Guppy, M. J.
Bell, and M. K. Tighe

Ben Harms
WRB and the Australian Soils Experience
Ben Harms, David Rees, David Morand

Toward A Global System Of Soil Horizon
Nomenclature
Curtis Monger, Lucia Helena C. Anjos, Ganlin
Zhang, Sergey Goryachkin, Ben Harms, Peter
Schad, Catherine Fox and Sonn Yeon-Kyu

Diagnostics for the Classification of
Tropical Soils
Ben Harms, Lucia Anjos and Thomas Reinsch

Dr Damien Field
Soil the next step nexus for global
existential environmental challenges
Damien Field, Alex McBratney and Budiman
Minasny

Towards a concept to frame soil science
knowledge required by the diverse range
of end users
Damien Field, Stephen Cattle, Alex McBratney
and Tony Koppi

Supply and demand: What Australian Soil
science students get and what Australian
Employers of soil science want
Damien Field, Stephen Cattle and Laura
Phelps

Quantification of aggregated carbon by
using a Mid- NIR-IR technologies
Nilusha Henakaarachchi, Alex McBratney and
Damien Field

The intrinsic energy of soil aggregates
affected by SOM
Zhaolong Zhu, Budiman Minasny and Damien
Field
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Dr John Bennett
Understanding clay mineralogy and net
negative charge in relation to soil specific
threshold electrolyte concentrations
J.McL. Bennett, A. Marchuk, S. Marchuk, S.R.
Raine

Suspended organic particulate reduces
effluent seepage and limits salinisation
under intensive livestock effluent ponds
J.McL. Bennett, B. Warren

Improving soils knowledge through an
intelligent platform for knowledge
transfer and data management in
agriculture
J.McL. Bennett

Dr Clayton Butterly
Effects of elevated CO2 on soil properties
and residue decomposition
Clayton Butterly, Roger Armstrong, Deli Chen,
Caixian Tang

Richard MacEwan
Can we map ecosystem services from soil
at regional and national scales?
Richard MacEwan

Uta Stockmann
Modelling pedogenesis over millennial
time scales
Uta Stockmann, Tom Vanwalleghem,
Budiman Minasny, Alex McBratney

Brendan Malone
Model averaging for combining
disaggregated analogue soil maps with
those from
scorpan kriging: Experience from the
Dalrymple Shire, QLD, Australia
Brendan Malone, Budiman Minasny, Nathan
Odgers, Alex McBratney

Soil pit descriptions for the contemporary
field soil scientist: Harnessing the new soil
analytical technologies
Brendan Malone, Alex McBratney, Budiman
Minasny
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Talitha Santini
Development of microbial community
diversity during remediation of alkaline,
saline tailings: towards improved
remediation strategies

Ramya Thangarajan
Greenhouse gas emission from organic
amendments applied soils - Emission
processes, controlling factors, and
mitigation options

Santini TC, Warren LA

Ramya Thangarajan, Nanthi S Bolan,
Guanglong Tian, Ravi Naidu and Anitha
Kunhikrishnan

Shu Kee (Raymond) Lam
Nitrogen dynamics and greenhouse gas
emissions in cropping systems under
elevated CO2: FACE experiments and a
meta-analysis
Shu Kee Lam, Deli Chen, Rob Norton, Roger
Armstrong, Erda Lin and Arvin R. Mosier

The potential for carbon sequestration in
Australian agricultural soils is technically
and economically limited
Deli Chen1 and Shu Kee Lam

Can a nitrification inhibitor improve
nitrogen use efficiency in intensive
vegetable production systems?
Helen Suter, Shu Kee Lam, Mei Bai, Rohan
Davies and Deli Chen
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Organic amendments supply nitrifiers and
enhance nitrification in soil
Ramya Thangarajan, Nanthi S Bolan, Ravi
Naidu and Aravind Surapaneni

Rhizosphere nitrification inhibition by
Australian native vegetation
Ramya Thangarajan, Nanthi S Bolan, Ravi
Naidu and Julianne O'reilly-Wapstra

Biochar and DCD effect on nitrogen
dynamics in soils amended with organic
amendments
Ramya Thangarajan, Nanthi S Bolan, Sanchita
Mandal and Ravi Naidu
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News from The Territory

State Soil Song for The Northern Territory – A Proposal
Richard Tucker – Red Pedon Brigade

In some jurisdictions blessed with a nominated State Soil, the elders responsible for same also
nominated a State Soil Song. I guess that at some stage it must be voiced aloud. Well........
Territorians don't like being overlooked, so below is verse one of the NT's State Soil Song
lauding our beloved Red Kandosol. Really it's a Territory Soil Song but we'll go along with the
gag.
Now do join in, singing along to the tune of O Tannebaum (The Internationale etc).
(Some may need to ask an older person to help with the melody.)

The people’s soil is deepest red
Its earthy fabric we all tread
From its depths both wet and dry
It raises grass and woodland high
Though augers fail it knows no peer
Red Kandosol’s the big fella here.
Now I think that could be quite catchy.
You'll feel happy all day singing away. And
once into the lilt subsequent verses may
spring forth. Another two or three verses
would go well.
And, I'll just endorse the choice of Red
Kandosol as an appropriate choice for the
Red Kandosol on the outskirts of Darwin
NT soil. I gather that Red Kandosols are the
most widespread soils in Australia. I gather
that this revelation was one of the “surprises” from the mapping for the Atlas. The story goes
something like this.
As you may be aware there was an
International Soils Conference held in
Adelaide in 1968. That was back in an era
when CSIRO’s Division of Soils was well to
the fore in both exploration and research.
The 1968 conference was coming up and
they realised that they didn’t really
know that much about the distribution and
extent of our soils nationally. I think that not
having something half decent to show the
bevy of high-level visitors would be a bit of
a shame job so they set to work to come up
with a better map of Australian soils. The
early national maps were less than
Red Kandasol
ultrabasic, and most mapping and
associated work had been concentrated in
the south-east of the continent. So mapping was undertaken throughout the land. The result was the
Handbook of Australian Soils and An Atlas of Australian Soils. Mapping was based on 1:250 000
photomaps and carried out by those who were most familiar with the regions. As hitherto alluded
the red earths came out tops in areal extent. The solodics / solodized solonetzes were way up there
too.
Yes, the Red Kandosol does nicely for the NT; and we’ll carry the national flag as well.
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Awards Received by Members

Jackson Soil Science Award of the Soil Science Society of America
awarded to Associate Professor Balwant Singh, USYD.

Associate Professor Balwant Singh from the University of Sydney has been awarded The Marion L.
and Chrystie M. Jackson Soil Science Award by the Soil Science Society of America for his outstanding
contributions (research, teaching, and impact of total contributions on soil science) in the areas of
soil chemistry and mineralogy. This prestigious award is supported by gifts from Dr. and Mrs. Marion
L. Jackson to the Agronomic Science Foundation; Professor M.L. Jackson was a well-known soil
chemist and mineralogist at the University of Madison, Wisconsin. The award consists of a certificate
and an honorarium and was presented at the SSSA Awards Ceremony during the International
Annual Meetings of the American Society of Agronomy, Crop Science Society of
America, and Soil Science Society of America from 3-6 November 2103 in Tampa,
Florida.
Balwant has made outstanding contributions towards understanding the structural
properties of clay minerals and sorption mechanisms of trace elements on clay
surfaces using synchrotron-based techniques. More recently, his research has
focussed on the application of biochar for long-term carbon storage in soils, and
unravelling the organic-mineral interactions in soils in relation to carbon
sequestration.
He has published nearly 150 refereed scientific papers including book chapters. He
has also co-edited two journal special issues, one major conference proceedings
and the book “Advances in the Application of Synchrotron-based Techniques in
Soils and Sediments” published by Elsevier in 2010. He has supervised 16 PhD, 8 Masters and over 20
honours students. Balwant is an Associate Editor of Soil Research, Clay Minerals and Applied and
Environmental Soil Science journals. He is the current Vice-Chair of the Soil Mineralogy Commission
of the International Union of Soil Science, Councillor of the Association Internationale pour l’Etude
des Argiles, and President of the Australian Clay Minerals Society.

Recognition of Lifetime Contribution: Capacity building and food
security
Professor Emeritus Robert (Bob) Gilkes

This article was published by The Crawford Fund in November 2013 and can be
found online at http://www.crawfordfund.org/iar/iar-stories/gilkes.html
Professor Emeritus Robert (Bob) Gilkes, former Winthrop Professor of
Soil Science and Adjunct Senior Lecturer, School of Earth and
Environment at the University of Western Australia was recently
presented with a Crawford Fund medal for his lifetime contribution
to research supervision and mentoring of overseas students. Over 60
people attended the presentation.
Prof Gilkes is a soil scientist with an international reputation in his
field and has worked in areas covering soil mineralogy, fertiliser
chemistry, mine site rehabilitation and management of soil, water
and other resources.
Bob Gilkes in the field
Since joining UWA in 1969, Bob has supervised 150 honours students
and 66 PhD and Masters students. Of the postgraduates, 39 have
been overseas students, and he has supervised a further 20 postgraduates based in Thailand, Iraq
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and Brazil. "The Crawford Fund's training program has been
successful because of trainees and trainers who are seeking to make
an enduring contribution to global food security. Many go unnoticed
and their contributions unheralded," said Dr Denis Blight, Chief
Executive of the Crawford Fund, who travelled from Canberra to
present Bob with the award.
"Bob's contribution to building capacity in developing countries for
food security has been tremendous, and the Crawford Fund has
been lucky to have Bob involved in four of our training programs
covering important issues such as the production of biochar from
agricultural waste and identifying constraints to fertility in tropical
soils."

Terry Enright, Chair of the WA
Committee, with Crawford Fund
Medal awardee Bob Gilkes

Professor Jen McComb, coordinator of the Crawford Fund WA
Committee, noted "Bob's supervision is highly regarded by his students and he keeps in touch with
past students, taking an interest in their careers and mentoring
their progress."
"Students have been attracted by this high quality research, and his
reputation as a wonderfully supportive supervisor," she said.
Reflecting the international standing he has, Bob is an Honorary
Professor at Huazhong University in China and an Adjunct Professor
at Kasetsart University Thailand.
At the award presentation, the three Western Australian students
who attended the Crawford Fund's annual conference, held in Perth
in late August, did short reflections on their experiences at the
conference.

Young Crawford Scholar Melinda Judge
reflects on our 2013 conference

"It was quite fitting that Bob gets to hear our Young Crawford Scholars as the topic of our annual
conference – Mining, Agriculture and Development: Bread from Stones – is closely related to some
areas of Bob's research such as mine rehabilitation," concluded Jen.

East Timor Soil Laboratory Project

Thank you to the members that have donated funds to assist with increasing soil testing capacity in
East Timor and also to our members that have expressed an interest in assisting the project.
Kate Bevitt, Communications Advisor with the Seeds of Life (Fini ba Moris) program conducted by
the Ministry of Agriculture and Fisheries in Dili, Timor-Leste has provided the following update.
Soil Science Australia has assisted the Timor Leste Government in soils testing facilities, but
there is still a way to go. After 11 years of independence, Timor Leste is still rebuilding as a nation,
and the Government Soils laboratory is one of those institutions.
After a very generous donation of laboratory equipment from members of the Society in 2011, the
Crawford Fund and Seeds of Life have assisted with the development of the soils laboratory. This was
assisted by two visits by Dave Lyons from the Qld Branch - a scoping visit in May and a more
substantial visit in November 2012. During Dave¹s November visit, he was able to establish the
foundations of a soil test for Olsen P, soil pH and electrical conductivity (EC).
In place now is the embryonic stages of a soils laboratory. Most of the physical equipment is now in
place, but there needs to be a considerable amount of mentoring, for the regular and routine soils
testing for these attributes in Timor Leste.
It is hoped that continuing support will allow more mentoring from Society members in early 2014
and allow the soils laboratory to serve the farmers and research needs in Timor-Leste.
Members can donate via the Society web site’s online subs payment form by selecting from the
options of donating $10, $20, $50 or $100 at the bottom of the form or by calling the federal office
on 03 5635 2370. A full report on donations received will be in the next issue of Profile.
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Obituary: Ian Fyfe Fergus

Friends and colleagues of Ian Fyfe Fergus, an Honorary Life Member of the
Australian Society of Soil Science, and formerly of CSIRO Division of Soils, Brisbane,
will be saddened to hear of his death. Ian died in Brisbane on 1 October 2013. He is
survived by his wife Marj, his children Glen and Chris, and his daughter-in-law
Jenny.
Ian was born in Brisbane on 24 May 1929. His secondary education was at the
Brisbane State High School. He then attended the University of Queensland from
1947 to 1949 as a ‘cadet’ in the Department of Agriculture and Stock. By chance, Ian was placed in
the Agricultural Chemist’s laboratory where the charismatic Dr Montgomery (Monty) White fostered
his natural interest in chemistry and he was directed into the field of soil chemistry. Ian was awarded
a B Sc degree in 1950 and appointed as Chemist. He was awarded a M Agr Sc degree by the
University of Queensland in 1963 for his thesis on the topic ‘Some aspects of the relation between
labile soil phosphorus and plant response’. His university supervisor was Jack Hughes, whom he had
worked with when both were in the Department of Agriculture and Stock.
During the period 1950 -1958 in the Department and Agriculture and Stock, Ian was mainly
concerned with the chemical and physical analysis of soils, and the availability of, and critical levels
for, several trace elements, including manganese and zinc. He was involved in soil surveys of the
Burdekin River basin and also the land that was to be flooded behind the Tinaroo Dam on the
Atherton Tableland. In later years he liked to joke that Tinaroo Dam flooded first class agricultural
soils so that coarse sandy soils downstream could be irrigated for tobacco, which no one now wants!
Another of Ian’s activities was to give evening lectures in organic chemistry at the Technical College
and also to mark correspondence papers for their certificate course in Agricultural Science.
In 1958 Ian took a position with CSIRO Division of Soils, initially at George Street and then at the
Cunningham Laboratory, St Lucia. He worked on a variety of soil chemistry and soil fertility issues
involving glasshouse experimentation and laboratory studies. Initially he was responsible for the
development and application of glasshouse techniques suitable for preliminary surveys of soil
nutrient status. In collaboration with Geoff Stirk he greatly improved the control of soil physical
conditions required for this work.
Two pieces of research are a lasting memorial to Ian. First his studies on soil potassium; he was at
the forefront of using Q/I relationships to explore the behaviour of potassium in soils and its uptake
by plants; his work showed that plant species differ in their ability to use non-exchangeable
potassium. Secondly he was part of the team that unravelled some of the mysteries of soil
formation and plant growth on the Cooloola sand masses: succession and regression of plant
communities; “black” and “white” waters; giant podzols.
Ian’s career at St Lucia spanned almost 30 years until his retirement in December 1986 and included
being OIC of the Division’s Brisbane Region from 1979 to 1986.
Ian Fergus was active in the ASSSI for many years. He was a foundation member when the Federal
Society began in 1955. At the 50th celebration in 2005, Ian recalled how he and Geoff Stirk counted
the votes cast for the election of the first Federal President. Hartley Teakle was declared elected. Ian
was the first editor of ‘Soil News’ and was proud of the standard of the articles published then. Over
the years, Ian served the Queensland Branch as Secretary (1964/65), Vice-President (1972/73) and
President (1973/74). He was involved in the first three Refresher Training Courses organised by the
Queensland Branch, being on the organising committee for all three (1985, 1988, 1993) and Editor
for two (1988, 1993). In addition he was secretary on the Executive Committee for the very
successful 1984 National Soils Conference in Brisbane.
Ian was awarded Honorary Life Membership of the Society in 1988. Those who worked with Ian will
have memories of a colleague who was always of good humour, friendly and helpful.
RC Bruce and ME Probert
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Events 2014 onwards
March 2014

Soil Change Matters symposium Bendigo Victoria March 24-27
2014. http://www.soilmatters.org/
SSSA Specialized Conference- Soil’s Role in Restoring Ecosystem Services. Sacramento, CA, USA on
March 6-9, 2014. www.soils.org/meetings/specialized-conferences/ecosystem-services
Resources and the Environment: The Next Ten Years. Science, Regulation and Social
License. Freemantle Western Australia 31 March – 1 April 2014. Link
April 2014
Carbon Management, Technology and Trade Conference 4-6 April Istanbul
Turkey http://www.carbonmeetings.com/
International Scientific Conference Geography: challenges of the XXI century . Vernadsky University
(8 – 12 April, 2014). More information: http://geo80.crimea.edu or contact
geokonferenciya@ukr.net
Soil Security Laboratory Digital Soil Mapping Training Workshop 22-24 April 2014 University of
Sydney ATP For More Information: Contact Budiman E: Budiman.minasny@sydney.edu.au,
Ph. +61 2 8627 1131.
European General Assembly April 27 – May 2 2014 (EGU2014) Austria Centre
Viennahttp://meetingorganizer.copernicus.org/EGU2014/provisionalprogramme
May 2014
Land Capability Assessment for On-site Wastewater Management – Melbourne, VIC 5-7 May 2014
Centre for Environmental Training's next Land Capability Assessment for On-site Wastewater
Management training course.
International Agricultural Consulting Conference May 8 The Pavilion, Brisbane More
informationwww.aginstitute.com.au/events/qld
Socio-economic indicators of climate change, impacts of climate changes on sustainable
development of natural resources. Egyptian Society of Soil Science Kafr El-Sheikh, Egypt May 5-8
201 www.esss.org.eg
4th National Acid Sulfate Soil Conference 20-21 May 2014 Rendezvous Hotel Perth
WA. www.scu.edu.au/nationalassconference
June 2014
20th World Congress of Soil Science Soils Embrace Life and Universe June 8-13 2014
Jeju Korea http://www.20wcss.org/
International Conference on Biogeochemical Processes at Air-Soil-Water Interfaces and
Environmental Protection, June 23-26, 2014, Imola, Italy http://aswep-essc.unibo.it/
July 2014
XVII Conference of the International Soil Conservation Organisation 8-13 July 2013 Medellin
Columbia http://iscocolombia2013.com/ingles/index.html
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XI International Symposium on Enchytraeidae Georgsmarienhütte near Osnabrück, Germany,
July 25-27, 2014. More information see: www.ect.de
Phytoremediation of Polluted Soils – current research and main aspects of usual pollution. Vigo
Spain 29-30 July 2014phytorem.congress@uvigo.es
"3rd International Conference on Earth Science & Climate Change” (Earth Science-2014) July 28-30,
2014 San Francisco, USA hosted by OMICS Group Conferences. http://www.omicsgroup.com/earthscience-climate-change-conference-2014/index.php
August 2014
9th International Symposium AgroEnviron, 3-7 August 2014 in Goiânia, Brazil. “Impacts of
Agrosystems on the Environment: challenges and opportunities. Abstracts submission is open
at www.agroenviron2014.com
II Curso latinoamericano – Micromorfologia de suelos y técnicas complementarias (CLMSTC) Bogota
(Colombia) from 04 to 10 August 2014. The Objectives are to extend the knowledge of
micromorphology to the Spanish-speaking audiences in Latin America (it is a course taught in
Spanish). This course is part of IUSS Commission 1.1 Soil Morphology & Micromorphology activities
Information: jcloaiza@unal.edu.co; willyposada@yahoo.es
Phosphorus in Soils and Plants 5 th International Symposium 26-29 August 2014 Le Corum
Montpellier France http://psp5-2014.cirad.fr/
September 2014
21st General Meeting of the International Mineralogical Association (IMA 2014) 1-5 September South
Africa
ELS 2014 - the Earth Living Skin: Soil, Life and Climate Changes, under the auspices of the Soil System
Sciences Division of the European Geosciences Union, 21 – 25 September 2014 in Nova Yardinia, Italy
(www.els2014.eu).
XII Congress of the Croatian Society of Soil Science Dubrovnik, in the independent Republic of Croatia,
the 28th EU member, from September 22-26, 2014. More information see: www.congress-csss.org
October 2014
SPP 1315 Biogeochemical interfaces in Soil October 6-8 2014 Leipziger Kubus Helmholtz Centre for
Environmental Research IFZ Leipzig Germany Abstract submissions close July 7 Early registration
ends July 28 http://www.spp1315.uni-jena.
The Soul of Soil and Civilisation, October 14 – 16 2014. Side Antalya
Turkey http://www.soil2014.com/
EcoForum Conference and Exhibition. 29-31 October 2014 The Abstract Submission Deadline is 15th
March 2014. http://www.ecoforum.net.au/program.html
November 2014
6th Global Workshop on Digital Soil Mapping, 11-14 November, 2014, Nanjing, China. More details
at http://dsm2014.csp.escience.cn The full-length papers will be published in a monograph by
Springer after peer review.
National Soil Science Conference MCG Melbourne Victoria Australia 23-27 November
2014. www.soilscience2014.com
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Latin America Soil Science Congress, Cuzco Peru 9-15 November
2014 http://www.slcs.org.mx/img/XX_Latinamerican_Soil_Science_Congress_Cusco_Peru.pdf
December 2014
New Zealand Society of Soil Science ‘Soil Science for Future Generations The University of Waikato
Hamilton 1-4 December 2014 Abstracts open Feb 1 and close Sept 1 Early Registrations open 1
March and close 24 October
Conference on Conservation Agriculture for Smallholders in Asia and Africa 7-11 December 2014
Bangladesh Agricultural University (BAU), Mymensingh Bangladesh http://www.scac2014.org/
December 2016
New Zealand and Australian Soil Societies joint conference Queenstown New Zealand.
Send information on events you know of to office@soilscienceaustralia.org and identify the
email with EVENT

Member Login Information

Member subscriptions are now due and can be paid online via your member portal.
Use this link to access the member portal
Information to register is
Member code
First name
Last name
Postcode
You only have to register once. Following the initial registration an email will be sent to you with
your password. So you can login.
Information to login is slightly different to registering.
Username (this is your member code preceded by the capital letter S)
Password
Once you are logged in you can reset your password.

2015 International Year of Soil – International Field Trip Proposal

Members interested in joining a small 15 day study tour from Amsterdam to Budapest in September
2015 please contact Executive Officer Linda Bennison at office@soilscienceaustralia.org . Transport
is via a river cruise ship; tour and ship details and indicative costs are available from the Avalon
Waterways web site http://www.avalonwaterways.com.au/2015/our-cruises/Europe .
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Contacts

Federal Executive
President Richard Doyle CPSS-3
03 6225 2561
Richard.Doyle@utas.edu.au

02 6933 2830
peberbach@csu.edu.au
Riverina@soilscienceaustralia.org

Secretary Sarah Richards

Treasurer Geoff Beecher
02 6951 2725
geoff.beecher@dpi.nsw.gov.au
South Australia
President Erica Donner

03 6233 6659
secretary@soilscienceaustralia.org

08 8302 3624
Erica.Donner@unisa.edu.au

Treasurer Cathy Botta CPSS-2

Vice President Sean Mason

03 5762 7193
c.botta@bigpond.com

08 8313 8107
sean.mason@adelaide.edu.au

Exec.Officer Linda Bennison

Secretary Casey Doolette

03 5635 2370
office@soilscienceaustralia.org

08 8313 6787
casey.doolette@adelaide.edu.au
sa@soilscienceaustralia.org

Vice President Tim Overheu
08 9892 8533
Tim.Overheu@agric.wa.gov.au

CPSS Chair
Steven Raine CPSS-3

Acting Treasurer Ashlea Doolette

07 4631 1691
steven.raine@usq.edu.au

08 8313 8107
ashlea.doolette@adelaide.edu.au

New South Wales
President Jane Aiken CPSS-2
jane.aitken@lendlease.com
Vice President Peter Bacon
woodlots3@bigpond.com
Secretary Jon Gray
nsw@soilscienceaustralia.org
Treasurer Zoe Read CPSS (Student
Associate)
zoe.read@anu.edu.au
Queensland
President Daniel Brough

Tasmania
President Marcus Hardie

07 3170 5634
dan_brough@outlook.com

Vice President Gillian Kopittke
0447733991
grk80@hotmail.com

Marcus.hardie@utas.edu.au

Vice President Steven Ives
03 9005 9046
sives@cpresearch.com.au

Secretary Sam Rees
03 6229 5996
Tasmania@soilscienceaustralia.org

Treasurer John Paul Cumming CPSS-2
03 6223 1839
jcumming@geosolutions.net.au

Victoria
President Robert Edis CPSS-3
roberte@unimelb.edu.au

Treasurer Helen Suter
03 8344 0179
helencs@unimelb.edu.au

Secretary John McLean Bennett CPSS-2

Secretary Vanessa Wong CPSS-2

07 4631 1890
John.Bennett@USQ.edu.au
qld@soilscienceaustralia.org

03 9905 2930
vanessa.wong@monash.edu.au
victoria@soilscienceaustralia.com

Treasurer David Doolan CPSS-1

Western Australia
President Timothy Overheu

07 33163158
David.doolan@ghd.com

Riverina
President Sam North
03 5881 9999
samuel.north@dpi.nsw.gov.au

Vice President Mark Conyers
02 6938 1830
mark.conyers@industry.nsw.gov.au

tim.overheu@agric.wa.gov.au

Vice President Richard Bell CPSS-3
08 9360 2370
R.Bell@murdoch.edu.au

Secretary Wendy Vance
W.Vance@murdoch.edu.au
wa@soilscienceaustralia.org

Treasurer Daniel Carter

Secretary Phillip Eberbach

Federal Office: office@soilscienceaustralia.org
Victorian Brach: victoria@soilscienceaustralia.org
New South Wales Branch nsw@soilscienceaustralia.org
Queensland Branch qld@soilscienceaustralia.org
Riverina Branch: riverina@soilscienceaustralia.org
South Australia Branch: sa@soilscienceaustralia.org
Tasmanian Branch: tasmania@soilscienceaustralia.org
Western Australia Branch wa@soilscienceaustralia.org
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Soil Research
Volume 52 Number 1 2014

Association of trace elements and dissolution rates of soil iron oxides
D. Ketrot, A. Suddhiprakarn, I. Kheoruenromne and B. Singh

Field-scale solute transport parameters derived from tracer tests in large undisturbed
soil columns
Dirk Mallants

Changes in soil C, N and δ15N along three forest–pasture chronosequences in New
Zealand
P. L. Mudge, L. A. Schipper, W. T. Baisden, A. Ghani and R. W. Lewis

Changes in soil total C and N contents at three chronosequences after conversion
from plantation pine forest to dairy pasture on a New Zealand Pumice soil
G. P. Sparling, R. Lewis, L. A. Schipper, P. Mudge and M. Balks

Effects of amendment of different biochars on soil carbon mineralisation and
sequestration
Lei Ouyang, Liuqian Yu and Renduo Zhang

Relationships of phosphorus fractions to organic carbon content in surface soils in
mature subtropical forests, Dinghushan, China
Enqing Hou, Chengrong Chen, Dazhi Wen and Xian Liu

Biological quality of a podzolic soil after 19 years of irrigated minimum-till kikuyu–
ryegrass pasture
P. A. Swanepoel, J. Habig, C. C. du Preez, P. R. Botha and H. A. Snyman

Sewage sludge application for spontaneous plant restoration of a New Caledonian
Ferralsol
Prescilia Velayoudon, Pascal Pagand, Peter Winterton and Maritxu Guiresse

Comparison of the penetration of primary and lateral roots of pea and different tree
seedlings growing in hard soils
Gausul Azam, Cameron D. Grant, Robert S. Murray, Ian K. Nuberg and Rabindra K. Misra

Effects of addition of nitrogen on soil fungal and bacterial biomass and carbon
utilisation efficiency in a city lawn soil
Xinyu Jiang, Lixiang Cao and Renduo Zhang

2014 Soil Research Subscription offer to Soil Science Australia members.

$ 95.00 for annual ELECTRONIC SUBSCRIPTION TO SOIL RESEARH
This inludes 8 digital issues and on-line access to the complete archive of Soil Reasearh and the
Australian Journal of Soil Research
$ 120.00 for annual print SUBSCRIPTION TO SOIL RESEARH
This inludes 8 printed and posted issues and on-line access to the complete archive of Soil Reasearh
and the Australian Journal of Soil Research. This offer is only available to members resident in
Australia. The price of this subscription increases by $20 on April 1 to cover the cost of handling back
issues.
To register email office@soilscienceausralia.org with Soil Research subscription in the header.
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