Australian Society of Soil Science Inc,

No. 46 - JANUARY, 1981
ww%

A MESSAGE FROM THE PRESIDENT
The transplanting of the Society's administration from Sydney to Adelaide was a successful and painless operation.
We are grateful for the efficient management of the Society by the NSW Branch.
of Science for more formal representation on their
Federal Council is now well established in Adelaide
National Committees. Agreement has been reached for
following two meetings and the publication of this
one "in person" Council meeting during the term of
second number of the "new" Soils News. This smaller,
each Federal Council. Accordingly, we hope that all
more informal and more frequently published version
Branch Presidents will be able to meet in Adelaide
has received favourable comment; it will facilitate
during June; basic cost (about $2,000) will be covered
formation of Society opinion on important matters.
by the Society.
In addition to the routine matters of the Society, we
I hope that members will consider seriously the issues
will seek to emphasise a theme which has been discussed
raised and pass their views along to Council through
during the terms of recent Councils — our national role
Branch representatives, or directly to the membership by
as a professional society. This matter was discussed in
contributions to Soils News. In this way we may prothe Presidential Addresses of P. E. V. Charman (Soils
gress towards a more national professional society as
News No. 45) and A. N. Smith (Soils News No. 43) and I
urged by the Society 24 years ago, and by recent
recommend that you read their reports again. The
Councils.
Society began in 1956 with a strong national role as a
KEVIN G. TILLER
major objective and with a conviction that our standing
and respect in the community should be earnt by assuming responsibilities wherever appropriate.
Notwithstanding some successes, our development as
LETTER TO THE EDITOR
a truly national society has been limited because of
restraints of federation, distance, finance, as well as
some uncertainty, or perhaps apathy, amongst a few
members. Most Branches operate efficiently in local
matters related to soil science and some members feel
Dear Sir,
that this should be the end of it. Those who agree that
What a year 1980 has been! Each year, it seems to
the Society should be more than a loose collection of
me, develops character as it unfolds — character that
branches are sometimes nervous about the delegation of
spreads an aura for good or ill, permeating to the very
responsibility on important national matters, especially
vitals of our beings. I am not referring to our personal
if they perceive that the application of new policies etc.,
being, although that is always involved in some way, but
may be close to home. Others are mainly concerned with
to our professional lives, collectively and individually.
the cost of the operation of a more responsible profesIn May there was our first National Soils Conference.
sional society with a national outlook. Yet our current
A definite hallmark for all soil scientists, agricultural
Federal fees, after tax, are quite low in relation to most
scientists and conservationists throughout Australia, as it
major societies. If we feel that soil studies and soilsmarked the coming of age of the Australian Society of
related matters are important to Australia's development
Soil Science. Thanks in part to the failure of the
and that they should be considered in national policy
Australian Agricultural Council to continue its financial
decisions in conservation, education, etc., then our
support for general conferences! A short-sighted policy
members, as a society, should put considered views on
in actual fact, because agriculture down-on-the-farm and
such matters and endeavour to influence decisions when
in the market place depends for its successful performand where appropriate. This means that in the appointance upon the interaction of its many parts. Indeed, the
ment of sub-committees we should consider the best
many-sided nature of agriculture helps of itself to create
people available with adequate regional and institutional
the vast numbers of specialists who service these many
representation. This means, also, that Federal Council
parts. Many specialists never get the opportunity to rub
should sometimes meet "in person" to expedite
shoulders, let alone discuss pros and cons, with their
important issues or develop attitudes to Society policies.
counterparts in the neighbouring facets of the agricultural jewel. General conferences are even more importIn my view, a substantial increase (to say, $12) is
ant than the above comments may indicate because in
essential now to enable the Society and Council to
today's academic world even the Professors of Agriculfunction as it should, with regular increases thereafter to
ture tend to be specialists rather than the integrating
allow for inflation.
generalists of the past. Yes, the members of the
Council has initiated some positive steps already to
Australian Society of Soil Science produced an excellent
provide channels of communication for our views, by
conference. However, the post-conference field trip did
becoming a member of the Australian Geoscience
tend to fall short of what it might have been. The
Council and by initiating negotiations with the Academy

1980 and all that
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enthusiasm was there, but the experience was not, due
to the dwindling numbers of experienced pedologists
(because of retirements), who often conducted such
tours in the past. What can the Australian Society of
Soil Science do about this?
Another historic occasion was the Executive (CSIRO)
Seminar on "Maintenance of Soil Fertility" held in
Melbourne in September. These seminars were introduced in October 1979 by the CSIRO Executive to
"inform its members about emerging research developments and issues and about relevant policy areas". The
first such seminar was held in March 1980 and the
September seminar was the fourth in the series. Let me
say at the outset that I felt, as did the other four speakers, that it was a privilege to have been asked to contribute. Maintenance of soil fertility requires that due
attention be given to a great many soil properties, not
simply fertilizers. One such property relates directly to
the physical state of Australian soils that is usually so
much more stubborn than that found in the better
agricultural soils of the cool temperate Northern Hemisphere. Generally, the recognition of this fact has been
slow. Although often pointed out by pedologists, it has
been overlooked just as frequently by other soil and
agricultural scientists in preference for research on the
apparently more glamorous major and minor nutrient
elements. Cockroft's work at Tatura has shown how
much greater the rewards are, if both aspects are given
due attention. Soil survey highlights the physical properties of soils and their landscapes. Nowhere in Australia
is it more important to appreciate these than in her six
per cent! That is, in Australia's higher rainfall areas in
which 75 per cent of her population choose to live, from
which most of her water resources are derived, where
agriculture endeavours to be intensive, where her forests
are, and where erosion is rife. Australia is at risk. There
is every reason to urge the formation of a "National Soil
Survey" to define the properties of the soil-landscapes of
this six per cent by priority areas. It could be a collaborative study by State and Commonwealth organisations.
Another once-in-a-life-time event was the celebration
in October of Professor J. A. Prescott's 90th birthday
with a symposium on red-brown earths at the Waite
Agricultural Research Institute. All aspects of red-brown
earths were considered from their morphology and
classification to the kinds of demands and uses made of
them since they were first recognised as a soil group by
Professor Prescott in the 1930s. Some progress in our
knowledge and understanding of these soils has been
made in the ensuing 50 years. Clearly however, this progress has been greater in some areas than in others.
Advances, it seems, have been greater in the pedological
and irrigated horticultural areas (Cockroft's work) than
in either chemistry or physics of these soils. Agronomists
too seem to have some catching-up to do in their
appreciation of the variations found in red-brown earths,
even though these have been set out by pedologists.
Cause for most concern is the apparent mental isolation
of some workers and their insulation from pedological
findings that are currently readily available. Would a
"National Soil Survey" be able to break through these
barriers? It is to be hoped so, because the proper utilisation of our soils and the maintenance of their fertility
depends not only on the innate ability of farmers, but
also upon the work of various scientists. Their ultimate
goal should be to collaborate in the formulation of suitable, practical forms of soil management for every
Australian soil-landscape. This is not pure idealism.
Some pedologists and others have shown that such practical goals are feasible. Much more collaboration
between scientists on an integrated basis is necessary
now, however, if they are to provide effective answers to

the problem of maintaining soil fertility on even
Australia's most productive areas - her six per cent.
It is not only Australia's higher rainfall areas that are
at risk, but her major irrigation areas as well. These are
situated in the riverine plains and mallee lands of the
Murray -Darling River system of south-eastern Australia.
That salinity is a problem in the long established southern part is known. What is not known, however, is the
likely effect that the irrigation of the boom crop,
cotton, in the northern part of the system may have on
this salinity problem. Presumably, the flow of Darling
River water into the Murray River will be reduced. How
will this affect the orchards, vineyards, towns and cities
that rely on Murray River water? Clearly the whole of
the Murray-Darling river system requires competent
evaluation as a natural feature of national importance.
Such an expert evaluation of the water, soil, topographical, geological and botanical resources would lead
on to a wiser use of these lands that are among
Australia's most prized. Pedologists are among the more
important scientists for such work as they can integrate
geology with topography and soil, that is they can define
and delineate the different kinds of lands. Many other
scientists are necessary, such as soil chemists to determine the constituents of soils and geological sediments;
and hydrologists to evaluate not only the water potential
of the whole region, but of the component soils and
geological sediments. Too late, you say? But it is never
too late to replace a crooked stick with a straight one.
Politicians are currently asking for a scientific lobby.
Should that really be necessary when the danger signs
are there for all to see? Some scientists may have to be
forgiven for thinking that politicians and even some
scientific administrators may not want to see these
perils. Are they in fact putting all these things into a
"too hard basket"? Let us urge that positive action be
taken now.
KEITH H. NORTHCOTE
Pedologist

... and comment
"It seems incomprehensive that no soil survey is
established in Australia in its own right."
This was said by Dr John Beattie, Senior Lecturer in
Soil Science at the University of Tasmania at the
Australian Soil Science Conference in Melbourne, 1974.
He made the plea for a properly organised national
survey as a secure basis for other soil studies, making the
point that in most developed countries a national soil
survey is an integral feature of land resource assessment and utilisation.
Well, more than six years on and nothing has been
done. Land use assessment on an ad hoc basis appear to
be the "in" thing these days, thanks to urban activity
and a heightened urban community interest in the
environment. But not much for agriculture.
These thoughts were prompted when we attempted
to relate the degree of acidity (pH) of the surface soil to
the different classes of Gn 2 (Northcote classification)
soils derived from granite and slates in the OberonBathurst-Blayney region of the Central tablelands of
New South Wales.
Recent work on the central tablelands, looking at
pasture reponse to superphosphate and lime, has shown
that there is a very acute acid soil problem in this area
where surface pH of soils are often <5.0 (1:2 - s o i l . ^ O ) .
When the soils at 25 trial sites were classified, the
primary profile forms for 19 were gradational, 3 were
duplex and 3 were uniform. The gradational soils (Gn 2)
were then grouped into classes, Gn 2.1 to Gn 2.9 (see
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TABLE: pH Values of Surface Soils related to Classification of«Gn 2 Soils

Gn2
Class

GREAT SOIL GROUP

No. of
Soils
in
Class

pH Values of Surface Soils
ACID S.R.T.*
A2 hor.
absent

Gn2.1

red earths

3

4.4,4.9,

Gn 2.2

yellow earths

3

5.3,4.7

Gn2.3

yellow leached
earths (not
mottled)

Gn2.7
Gn2.9

NEUTRAL
S.R.T.

A2 hor.
present

ALKALINE
S.R.T.

Mean
PH

4.8
5.0

5.0

3

5.3,4.6,
4.7

4.9

yellow leached
earths (mottled)

4
4

4.6,5.4,
4.7

4.9

grey leached
earths

5

5.4,5.7,
5.6

5.5

4.9
5.6

5.6

* Soil reaction trend down the solum
table). It is clear that the Gn 2.9 soils have pH levels
(mean 5.6) well above the other classes (mean 4.9).
In addition, and this is not shown in the table, the
superphosphate studies showed that the Gn 2.11 and
Gn 2.21 soils (soils without A2 horizon) had a critical
level (15 ppm) for the Bray, phosphorus test. This is
appreciably higher than the critical level (10 ppm) that
has been found to be normal for all other soil types in
the study.
We conclude that soil mapping units are, as Dr Beattie

maintained, relevant to agriculture just as much as they
are to forestry, soil conservation, urbanisation, recreation and all the other land uses. The United States, the
UK, West Germany and many other developed countries
almost certainly would agree.
I. VIMPANY, J. BRADLEY
Biological and Chemical Research Institute
NSW Department of Agriculture
RYDALMERE, NSW 2116

NATIONAL SOIL AND LAND RESOURCES
SURVEY COMMITTEE
Members may not be aware of the setting up, last year, of a National Committee to look into the whole field of soil
and land survey in Australia, with a view to fostering greater co-operation and co-ordination in this important field of
work. The committee is responsible to the Standing Committee on Soil Conservation and was set up after a long period
of deliberation and negotiation between the many authorities (both State and Commonwealth) involved in soil and land
survey.
Membership of the committee comprises one representative from each State or Territory Department of
Agriculture, one representative from each Soil Conservation Authority (where separate from Departments of
Agriculture), and one representative each from the
CSIRO Divisions of Soils and Land Use Research.
Its overall task can be summarised as follows:
• Development of standards for soil and land survey
• Encouragement of co-operation between organisations concerned
• Development of ways to improve the utility of
surveys
• Recommendations on national soil and land survey
priorities
• Assessment of the technical, administrative, training,
financial and legislative needs of soil and land survey.
To date the committee has met twice, and already has
the following matters under consideration:
1. Publication of an Australian Soil and Land Survey
Handbook. Part I (on terminology) is virtually complete and is expected to be published by mid 1981.

The feasibility of preparing Part II (on methodology)
is currently under active consideration.
Publication of a handbook on Standard Laboratory
Procedures (Soil Analysis) has been discussed, and a
committee is looking into the logistics required to
produce such a document.
Two studies, one on methods of land evaluation, and
the other on user participation in soil and land surveys, are under way. Questionnaires have been completed by member authorities on both these matters,
and the responses are currently being evaluated, and
analysed with a view to publication.
The national catalogue of soil and land resource surveys — updating. Material has been collected to bring
this register up-to-date and it is hoped to publish this
during 1981 also.
P. E. V.CHARMAN
(Soil Conservation Service N.S.W.)
Chairman, N.S.L.R.S.C.
10/10/80
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PRESCOTT MEDAL

1980
Dr Roy Brewer, 1980 medallist, Dr John Raison (President, ACT Branch) and Dr Kevin Tiller (Federal President) at the
presentation ceremoney in Canberra on 5/12/80.
1981
Branches are asked to encourage members to submit nominations (to Dr J. Loveday, CSIRO Division of Soils, PO Box
639, Canberra City, 2601, by April 30).

Dryland salting in
Australia
The Standing Committee on Soil Conservation has
formed a Working Party to examine land degradation
associated with soil salting in Australia. It began its task
in 1979.
The Working Party comprises representatives from
the following organisations within Australia:
• CSIRO, Western Australia,
• Department of Agriculture, Western Australia,
• Department of Agriculture and Fisheries, South
Australia,
• Soil Conservation Authority, Victoria,
• Soil Conservation Service, New South Wales,
• Department of Primary Industries, Queensland,
• Department of National Development, Australian
Capital Territory.
The Convenor of the working party is Mr Frank
Gibbons of the SCA Victoria and the other members are

respectively, Eric Betteney, Trevor Stoneman, Greg
Hamilton, Keith Hughes, Roger Hartley and Lance
Woods.
The terms of reference of the Working Party are to (i)
report on the problem of dryland salinity in Australia,
considering the causes, extent, severity and rate of
increase of salt-affected land, as well as its economic significance; and (ii) review, investigate and monitor
research needs and recommend research programmes.
Each State and Territory has submitted a report along
these lines and these are to be collated along with a summary and general introduction into an Australia-wide
Report. The State reports are in the process of being
drafted into the final report, which is expected shortly
after a meeting of the Working Party in Perth in
November of this year.
The final Report will not only indicate the situation
on the broad scale across Australia, but also help to
co-ordinate and rationalise dryland salinity research and
investigations programmes undertaken by individual
States and workers.
GREG HAMILTON
SCS, NSW (Cowra)
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Academy of Science

Membership changes

The Australian Academy of Science is currently
reorganising the structure of its National Committees.
At present, there is no National Committee to which soil
scientists can directly relate. There are two options open
to the Society if it wishes representation:
1. Endeavour to get established a National Committee
for soil science
2. Seek listing as a "Related Scientific Society" under
existing National Committees. Those relevant include
Earth Sciences, Hydrology, Geography and Quaternary Research, Agricultural Science, and the Environment.
After discussion between the President and Prof. R.
Porter of the Academy, it seems that the second option
is the more probable course that can be taken. Federal
Council has empowered the President to continue
negotiations with the Academy.

The following changes for membership were
approved at Federal Council meeting No. 113:
New membership - Dr R. T. Lowson NSW, Mr
J. A. Holt Qld., Mr P. G. Slavich NSW, Dr R. A.
Nulsen WA, Mr G. R. Drysdale Vic.
Student membership - Mr C. L. Chi NSW, Mr
B. D. Kertonegoro WA, Mr M. A. Gilbert WA.
Resignations - Dr D. R. Scotter OS, Dr H. F.
Wilkinson OS, Mr B. Heffernan ACT, Ms S. V.
Briggs ACT.
Transfers - Dr B. Palmer WA to V i c , Dr M. G.
Temple-Smith SA to Vic, Mr A. J. Campbell ACT
to NSW, Dr A. V. Blackmore ACT to Qld., Mr E. A.
Gardner Qld. to ACT.

Salinity terminology sub-committee
At Federal Council meeting No. 113 it was agreed
that:
(a) Dr A. Peck be asked to convene a sub-committee to
consider and report on salinity terminology.
(b) The committee have geographical representation,
i.e. it should draw its membership from different
Branches.
(c) Federal Council consider covering costs should a
meeting be deemed essential, and that the convener be asked to submit a budget and timetable.

(d) Membership of the committee be left to the discretion of the convener, but he should be asked to
consider the following: Dr M. Sharma, Messrs. I. D.
Kelly, T. I. Leslie, K. H. Northcote and T. C.
Stoneman were suggested by the Branches.
(e) The committee set its terms of reference and submit
them to Federal Council for approval. It was suggested that the committee consider terminology and
procedures, that the conclusions be published, that
journal editors be made aware of the recommendations and their co-operation be sought in having the
recommendations adopted.

TALKS

Mineral nutrition - is it the answer to improved
pasture production in
Central Western New South Wales?
Riverina Branch talk byJeffHirth,

Victorian Department of Agriculture,

Rutherglen

Field and glasshouse experiments were conducted on Graduational Red Earth (GRE), Mallee and Grey Clay (GC)
soils in the Condobolin area to improve our understanding of the nutritional status of the soils of the Central Western
Region.
sulphur levels in Central West soils are now marginal.
Glasshouse studies using nutrient omission and
The problem of patchy growth of medic pastures was
nutrient additions approaches indicated sulphur to be a
also investigated. Poor nodulation of Cypress barrel
major limiting nutrient on GRE and Mallee soils.
medic, due to soil acidity, may be overcome in practice
In the field there were few responses although
by sowing species such as Nungarin subterranean clover
sulphur slightly improved barrel medic growth on a
in pasture seed mixes.
mallee soil. Sulphur budgets support the view that
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Effects of soil physical factors on P uptake
(or the availability of "available" soil P)
Riverina Branch talk by Peter Cornish, NSW Department of Agriculture, Wagga
Agronomists usually think of fertilizer phosphorus in terms of a water-limited demand for P resulting, for example,
in recommendations to reduce fertilizer P in dry areas. However, a reappraisal of fertilizer response studies in crops and
pastures in southern NSW suggests the additional effect of a water-limited availability of residual or native P, or at least a
strong site/season effect on the use made of residual P as well as the currently applied fertilizer. An important research
objective should be to understand the reasons for varying availability of residual P because this P generally represents a
major resource. Also, variation in availability of P influences the accuracy of calculations of fertilizer requirements based
on soil tests. Moreover, reduced availability of residual P in dry seasons appears to account partly for the low yields
obtained.
radius of the cylinder of soil exploited for P around the
Some reasons for poor uptake of residual P are
root (viz. root hair length and rate of P diffusion).
obvious, such as placement of seed beneath the
Experimental results were presented for two important
P-enriched surface soil using equipment designed for
soil types, suggesting that the major effect of soil drying
direct-drilling with minimum soil disturbance. However,
on P uptake is the indirect effect on soil mechanical
adequate explanations in other situations must be based
resistance and thus on root extension rate.
on an understanding of the way in which roots prehend
P and, in turn, of the soil factors affecting root growth
The implications for tillage practices, soil-P testing,
and function. A model was proposed relating P uptake
and selection for "P efficiency" in plants were
to root extension rate and the factors affecting the
considered.

Phosphorus in wheat
Riverina Branch talk by Graeme Batten, NSW Department of Agriculture, Wagga
At present over $100m. is spent annually on fertilizer for cereal crops in Australia. In the Wagga region, where a
typical rate of application is 15 kg P ha ' to wheat this amounts to about $19 ha"1 or 20-30% of the cost of production.
One means of reducing phosphate requirements in
the long term is to reduce the concentration of phosphorus in the grain. Data presented from the literature
and recent studies at Wagga showed that dry seasonal
conditions, low soil phosphate, low rates of applied
phosphate, late sowing, higher grain yield, grazing,

disease control and possibly cultivar selection, are
associated with lower grain phosphorus concentrations.
The proportion of phosphorus in the form of phytate
is also lower where total phosphorus is lower. Thus
lower grain phosphorus concentrations is seen as a
desirable objective.

Soil pH, N, P and C changes under
wheat - clover rotations
Riverina Branch talk by Karen Furniss, NSW Department of Agriculture, Wagga
For the past 18 years, a rotation trial has been in progress at the Agricultural Research Institute, Wagga.
Six rotation systems have been studied on a red
earth: 2 wheat crops followed by 1 year of sub-clover; 4
wheat, 2 clover; 1 wheat, 1 clover; 3 wheat, 3 clover; 1
wheat, 2 clover; and 2 wheat, 4 clover.
Present work involves looking at soil fertility changes
under these systems. Initial investigation of pH, Total
N%, "available" P and organic C% at the 0-10 cm depth
has been completed. The preliminary results show that
pH fell by 0.51 units over all treatments and drops at a

slightly higher rate in systems which include the longer
clover leys. N and Organic C levels increased in the long
clover ley rotations and the rate of this buildup is much
greater when the period of clover ley is long.
Changes in available P did not show any obvious
trends. However, all treatments were given 125 kg/ha
of single-super and further investigations of phosphorus
will require concurrent studies of yield data.
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Problems and progress in tropical soil research
Summary of talk by Mr R. F. Isbell, Officer-in-Charge of the CSIRO Division of Soils, Townsville Laboratory, to the
SA Branch
This talk refers to certain soils within the tropical zone which present particular problems in terms of agricultural or
improved pastoral use. Soils of the arid regions are not considered. A problem of nomenclature immediately arises when
dealing with soils on a world scale. Only two classification systems can fje used for this purpose — FAO-Unesco or USDA
Soil Taxonomy. It is thus increasingly obvious that Australian soil scientists must become familiar with these schemes if
they wish to keep up with developments in world soil science.
Vast areas of the wetter world tropics consist of
highly weathered soils dominated by kaolin and oxides.
These soils are highly infertile in that they are characterised by strong acidity (pH<5.0), very low base status,
often high contents of KC1 extractable aluminium, and
low phosphorus contents but high P sorption capacity.
Most of.these soils are of the kind now commonly
referred to as low activity clay soils or soils with variable
or pH dependent charge. The physical chemistry of these
soils has been increasingly studied over the past decade
and this greater understanding has enabled soil fertility
workers to make important advances in the management

of these soils, which are being increasingly utilised for
intensive agricultural and pastoral production in many
underdeveloped countries.
In contrast, many widespread soils in the semi-arid
tropics have very different problems. Water is usually the
main limitation, and increasing attention is being paid to
the physical characteristics of these soils. Problems such
as surface sealing, susceptibility to erosion, moisture
transmission and retention, and the relationships
between nutrition (particularly phosphorus) and plant
water supply are all deserving of much more research.

Soil acidification under clover pasture
Presented to the SA Branch by Dr C. H. Williams
Dr Williams spent two months at the Waite Institute during September-October 1980 as part of a reciprocal secondment
arrangement between CSIRO Plant Industry, Canberra and the Waite Institute.
Sowing of clover pasture initiates a series of chemical and physical changes in the soil most of which are beneficial to
soil fertility. In most soils, however, these changes also lead to a gradual increase in acidity which, in some soils, may
ultimately prove harmful.
The increase in acidity generally results in increased
availability to plants of several cationic metals. Manganese levels toxic to sensitive plant species may develop in
some soils if the pH falls below about 5.4 and toxic
levels of aluminium may result if it falls below 4.9. Not
all soils will necessarily develop toxicity problems as this
will be determined by a number of soil properties including the amounts and chemical nature of the manganese
and aluminium initially present.
Plant species vary greatly in their susceptibility to
metal toxicities. Subterranean clover and most of the
grasses commonly associated with it are fairly tolerant of
high levels of available manganese and aluminium and
generally the pasture remains unaffected by increasing
acidity even after levels toxic to more sensitive species
have developed. Most commonly problems are first
experienced if some change in farming practice is
attempted involving sensitive species, such as lucerne,
rape or barley, although on some soils it is now clear
that the pasture species themselves are also being
affected.
In yellow duplex soils in the Crookwell district of
NSW pH has been depressed by more than one unit over
a period of 50-55 years resulting in pH values as low as
4.7. This has resulted in high levels of available manganese and in increased levels of exchangeable aluminium.
Calcium chloride (0.01 M) — extractable manganese
values ranging up to 85 ppm have been recorded and in
soils of pH less than 5.1 they usually exceeded 35 ppm.
In pot culture experiments growth of rape was depressed
if extractable manganese exceeded 20-25 ppm. Growth
of rape was depressed by up to 95 percent on some soils.
Toxicity in subterranean clover was only evident if

extractable manganese exceeded 50 ppm and depression
in growth was always less than 30 percent.
Although build-up of organic matter was largely confined to the surface 10 cm of soil the decrease in pH
extended to depths in excess of 60 cm. This had resulted
in substantial increases in the amounts of extractable
manganese and exchangeable aluminium throughout this
depth.

Minim
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STATISTICAL METHODS FOR FIELD WORKERS
7-8 April, 1981
Dorkie Agricultural Co liege, Victoria
Speakers:
Mr Brian Gullis ARI, Wagga Wagga
Dr Alan Gleeson ARC, Tamworth
Details:
Mr D. Kerlin, Registrar, Dorkie Ag. College,
Dorke, V i c , 3647. (058) 28 6371.
7th INTERNATIONAL SYMPOSIUM ON
MACHINE PROCESSING OF REMOTELY
SENSED DATA
Purdue University, West Lafayette, Indiana
23-26 June, 1981
Paper summaries by 13 Feb., 1981 t o : D. B. Morrison,
Purdue University/LARS, 1220 Potter Drive, West
Lafayette, Indiana 47906, USA.
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The physical environment of tree roots
Summary of talk by B. Jakobsen, CSIRO Division of Forest Research, Canberra to the Canberra Branch on
18 November 1980
Conditions in the root environment are dependent on local climate, soil type, and on management, comprising:
tillage, compaction, organic matter conservation and plant species grown. Root activity is a major factor in soil structure
formation and re-establishment after disturbance. Organic matter has positive effects on desirable soil physical properties
including resistance to compaction.
Soil problems related to forest plantation manage2. Amounts of roots necessary to obtain optimal tree
ment are discussed, with some comparisons made to
growth,
agricultural conditions. Soil compaction by traffic
involved in thinnings and harvest can bring about
3. Effect of root distribution on root systems efficiency,
changes in soil physical properties that over-rules the
Reported values of root lengths under pine trees are
differences in those properties due to soil type, e.g.
L A = 2-7 cm roots c m 2 soil surface, compared to L A =
hydraulic conductivity decreased one to two orders of
50-300 in agricultural crops. Compaction can increase
magnitude after multiple passes of different harvesting
soil clod size, or distance between cracks in a soil
machines on wet soil.
impermeable to roots, and the root system will be conIt is questioned if an optimal soil bulk density as
fined to the pattern of cracks. The fact that trees can
found or agricultural crops also will apply to a forest
exist with low L A - values, and thus a large soil resistplantation. The no-till condition of the forest soil the
a n c e tQ w a t e r a n d n u t r j e n t u p t a k e 5 c o u l d m a k e l a r g e r
long time scale in tree root development and the tact
c l o d s a c c e p t a b l e f o r trees than for agricultural crops,
that any one crop will experience a one in 30-50 year
Calculations of soil resistance show that considerable
rainfall event can all make a difference.
m o r e fine r Q o t s a r e n e e d e d t Q e f f e c t ively cover the clod
Time for recovery of soil structure after compaction
s u r f a c e s for e n s u r i n g e q u a J r a t e o f u p t a k e f r o m c l o d d y
is dependent on depth and severity of compaction;
^ ag c
a r e d t o w e l l s t r u c t u r e d soil ( L A necessary in
periods from a few years to 100+ years is reported in
literature. Good estimates of rates of recovery is
blocky soil 5-10 times L A necessary in well structured
essential for assessment of the accumulative effects of
soil). Organic matter conservation involves problems due
soil compaction.
to the large amounts accumulated at time of clear fellOther important areas of study is:
ing. Incorporation of these amounts in the soil for
1. The evaluation of what soil conditions are critical for
decomposition will require exceptional good soil
root growth under field conditions, encounting
aeration, or inadequate oxygen supply to roots of new
effects of soil variability.
plantings will result.

Transport of salts in catchments and soils
Summary of talk by Dr T. Talsma, CSIRO Division of Forest Research, Canberra, to Canberra Branch on
9 September 1980
Rainfall-runoff relationships were compared on two catchments of about 100 ha in the lower Cotter catchment. The
Picadilly catchment, located on deeply fractured Ordovician metasediments on which krasnozem soils have formed, responded slowly to a 200 mm rainfall. The peak discharge of 1.3 Z s"1 occurred some 4 days after the initial heavy rainstorm of 16 hours duration with an intensity of 5 mm h r 1 . The Greens catchment, predominantly on Silurian volcanics
on which massive yellow earths and podzolic soils have formed, responded rapidly with several hydro-graph plates (order
of 2 £ s"1 ) corresponding to changes in rain intensity. Results of permeability surveys showed that the Picadilly soils had
a hydraulic conductivity well in excess of the S m h f 1 rain intensity but for Greens the hydraulic conductivity of both
soil groups were 1.4 mm h r 1 , well below the rainfall intensities that occurred in this storm.
Stream water salinity did not vary with discharge rate
exchange behaviour, found at Picadilly is rare in irrigaat Picadilly, where solute travel times are long and where
tion soils which usually differ in clay mineralogy, pH
depth-dependent exchange reactions occurred during
and base saturation. Commonly convective solute flux
transport of both cations and anions. At Greens high disgreatly exceeds diffusive flux during salt transport procharges occur partly overland, so that runoff water is
cesses through soils, at least under irrigation conditfresher at high discharge thaw at base flow. Anion
ions.
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CHINA EXCHANGE AGREEMENT
Scientists interested in participating may obtain
application forms by writing to:
Australian Academy of Science
PO Box 783
Canberra City, ACT 2601
.Applications may be made at any time but those
wishing to be considered for a visit in 1981/82 should
return their application forms by 31 January 1981.
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SOILS WITH VARIABLE CHARGE
Editor: B. K. G. Theng
Published by the New Zealand Society of Soil Science.
Printed November, 1980. 106 figures, 95 tables. Approximately 450 pages. Hardbound. ISBN 0-477-06668-2.
$28 (NZ), post paid. Secretary, NZ Soc. of Soil. Sci., c/Soil Bureau, DSIR, Private Bag, Lower Hutt, NZ.
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Aspects of soil conservation and agriculture
in China
Summary of two talks given to the Victorian Branch on 14 November,

1980

Mr Mitchell (Chairman of the Soil Conservation Authority) gave an illustrated talk on soil conservation in China,
having recently returned from leading an Australian Government Soil Conservation Mission to China.
He illustrated the massive erosion problems of the
loess soils of the middle reaches of the Yellow River
where 1.6 billion tons of soil a year are eroded from an
area of 500,000 square kilometres. Many erosion gullies
up to 200 m deep occur. Both biological and engineering
methods are being used for control but overcoming the
erosion will take generations of intensive soil conservation work.
He also spoke of erosion of the lateritic soils in the
tropical zone in south-western China, where clearing of
tropical rain forests for fuel and agriculture has resulted
in large-scale water erosion on thousands of square kilometres of hill country. Attempts at stabilisation and
reclamation by reafforestation are being undertaken.
He stressed the importance of soil conservation work
to China's future, not only to enable increased agricultural production to feed the 1000 million people but
aJso for the control of sedimentation of water storages
and mitigation of flooding of highly productive irrigated
alluvial plains.
Mr Jack Hosking (Pasture Specialist of the Victorian
Department of Agriculture) followed with an outline of
his visit to Jiangsu Province in July, 1980, with Bruce
McLaughlin (Animal Husbandry) and Bruce Campbell

(Soils and Overseas Development). Jiangsu Province is
the most densely populated Province in China with 55
million people in an area about half the size of Victoria
and is largely an intensively irrigated alluvial plain.
This Victorian Department of Agriculture mission
visited, amongst many centres of agricultural interest,
several State Farms which had been nominated by the
province for development as grazing properties — 3 for
beef cattle and 1 for sheep. The aim of the mission was
to assess the potential for the Victorian Department of
Agriculture to assist with the development of one or
more of these farms, because the province has had little
experience in pasture improvement or in the handling of
large cattle properties.
With a series of slides Mr Hosking illustrated features
of the main farms inspected as well as pointing out the
high standard of irrigated crop production in the province (2-3 crops per year, total grain production 8-9
tonnes/ha). The grazing farms included two on steep and
stoney hills, one on an almost flat lake margin, and the
other comprised salty coastal flats. Each posed development problems but the lake area showed promise of
fastest development. Potential co-operation is now being
considered.

A.C.T. BRANCH NEWS
EXCURSION
The Canberra Branch organised an excursion in
December to look at forest soils and research in the
nearby Brindabella Range. High in the range over 1000
mm rainfall we looked at a red-yellow earth, where Dr
T. Talsma and Ted Gardner, visiting Fellow from
Queensland, are doing soil physical and hydrology
studies in a small native forest catchment. Drs J. Raison
and P. Khanna spoke of their nutrient cycling work on a
Krasnozem carrying eucalypt forest. Flux measurements
show that nutrients are rapidly utilised by the fine roots
in the top few cms of soils. At lower elevations we
looked at yellow and red podzolics and yellow earths
under Pinus radiata plantations. Dr Wilf Crane showed us
a detailed pine experiment with fertilizer, thinning and
litter removal treatments. Evaluation will be in terms of
wood production as well as soil changes and energy
inputs and outputs. There would appear to be a need for
soil loss measurements under commercial pine operations. For example it was apparent that areas of high
slope, currently bared for planting of the second rotation, could be an erosion risk.
PERSONAL NOTES
Mr David Cummings returned in December to the Soil
Conservation Authority of Victoria after working on
secondment for some 2XA years on soil erosion rates with
Drs Moss and Walker in the Division of Soils.
Dr John Freney of CSIRO Division of Plant Industry
visited Moscow USSR in October to attend a workshop
on global biogeochemical sulphur cycling sponsored by
the Scientific Committee on Problems of the Environment (SCOPE) - under the aegis of the UN Environment Program.

Ms Pat Hallam of CSIRO Division of Forest Research
is transferring to the Regional Laboratories in Hobart
after 6 years in Canberra working on hydrology and
water quality.
Mr Clive Lyle from Tatura Irrigation Research
Institute, Victoria, is visiting the Division of Soils in
Canberra for 12 months until May 1981 working on
salinity problems of undisturbed clay cores.
Dr Emmett O'Loughlin of CSIRO Division of Forest
Research, is chairing a group including Mr Hugh Waring
and Dr John Raison reviewing CSIRO Forestry Research
in soils, tree nutrition and nutrient cycling. Regional
Centres at Hobart, Traralgon (Victoria), Atherton
(Queensland), Brisbane and Mount Gambier (South
Australia) have been visited.
Dr Ian White of CSIRO Division of Environmental
Mechanics is working at Sorocco, New Mexico for 12
months with Dr N. R. Morrow of the New Mexico
Petroleum Recovery Research Center.
illinium
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ANZAAS and ESSO Australia Ltd invite nominations
for an energy award consisting of a table sculpture and a
prize of $2,500, to be made to an individual (or individuals) who had made an outstanding contribution to
science, engineering or technology, or has effectively
applied current knowledge, resulting in the more
efficient use, conversion or conservation of energy.
Executive Officer, ANZAAS
Box 873 GPO Sydney, NSW 2001
Entries close by end of February 1981
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Dr Michael Singer - Fulbright Scholar
in Canberra

Dr Michael Singer on sabbatical leave from the
Department of Land, Air and Water Resources,
University of California, Davis presented a talk
entitled "Soil erosion and soil erodibility research
in California" to the ACT Branch of the Society
on 21 October 1980. He described some of the soil
erosion problems in California and the field and
laboratory research under his direction which are
aimed at improving the predictibility of soil
erosion, and eventually the improvement of soil
management techniques in California.
Field research involves the use of cleared cultivated plots of 0.01 acre on 9% slopes. These conditions are standard for the Wischmeier and Smith
Universal Soil Loss Equation. To date, six years of
field plot data on two Sierra foothill soils show
that these soils are lOx less erodible than is predicted by current means. Additional research using
a small rainfall simulator indicates that dithionite
extractable iron is significantly correlated with
erodibility. This iron appears to enhance aggregate

Submicroscopy
Cedric Wells of CSIRO Division of Soils, Adelaide
spent a week at Wageningen in the Netherlands at the
beginning of June 1980 as one of about a dozen people
attending the first meeting of the International
Working-Group on Submicroscopy of Undisturbed
Soil Materials. The underlying purpose of the WorkingGroup is to plan co-operative projects at one meeting
and to report results at a subsequent meeting; the projects are chosen purposely to be ones demanding by
their intricacy that there be co-operative effort by
people skilled in techniques and interpretation of in-situ
micro-analysis on their sections of soils and on undisturbed un-impregnated soil materials. Arrangements have
been made to publish the results as a book after each
meeting; the second meeting is scheduled for April 1981
in Poitiers, and is to be hosted by Professor D. Nahon,
University of Poitiers, France.
The Working-Group is keen to demonstrate to other
scientists that the techniques available are a powerful
tool that may be of very great help in solving intricate
problems in other fields. The techniques demonstrated
and used in projects reported on at the Wageningen
Meeting included the use of
Electron microprobe analyser
Scanning election microscope, with energy-dispensive
X-ray analyser built in
Election spectroscope for chemical analysis
Ion microprobe mass analyser
Secondary ion microscope
Transmission election miscroscope
Secondary ion mass spectiometer
Auger election spectroscope
Wave-length dispersive X-ray analyser
Some of these pieces of equipment" are so expensive
that very few laboratories would own more than a
couple of them. The members of the Working-Group are
keen to promote co-operative attacks on problems in
order the better to solve them, and are keen to hear
from other scientists who believe they have projects
suited to such a multi-pronged approach by these tech-

stability of some soils which reduces their
erodibility.
In addition to reporting on studies of the properties of soils which decreases erodibility, Singer
reported on studies of exchangeable sodium in
oils as it increases soil erodibility. These studies,
showed that as little as 2% exchangeable sodium
can increase soil detachment threefold on some
soils.
Singer is in Canberra until July 1981 working at
the Division of Soils with Drs P. H. Walker and
John Moss on raintower studies. Singer's trip is
sponsored in part by the US National Science
Foundation, and the Australian-American Educational Foundation which made him a Fulbright
Senior Scholar award.

niques. Three of the projects proposed among the
Working-Group for the future are:
1. The internal structure of cutans — a submicroscopy
study of ferri-argillans in soils using low-temperature
ashing and ion-thinning preparation techniques.
2. Characterisation of in situ organic matter constituents
in Vertisds from Argentina, using cylochemical and
submicroscopic methods. (Ralph Foster of Adelaide
is one of the collaborators in this project.)
3. Changes in surface structure (crusting) and fertility
after application of sewage sludge to cultivated agricultural soils in northern Italy.

SCIENTIFIC EXCHANGES WITH JAPAN
Applications are invited from scientists wishing to
visit Japan in 1981 under the terms of an exchange
agreement between the Academy and the Japan Society
for the Promotion of Science.
The agreement provides for distinguished senior
scientists from each country to give lectures and exchange ideas and information with scientists in the host
country. The duration of a visit will normally be three
weeks.
The cost of transport from the scientist's home city
to Tokyo will be met by the Academy and all expenses
within Japan by the JSPS.
Application forms are available from the Australian
Academy of Science, PO Box 783, Canberra City, ACT,
2601.

FEDERAL COUNCIL MEETING DATES
To allow Branches to plan their meetings in phase
with Federal Council, the following timetable for
future meetings of Federal Council is proposed:
1981 - 11 March, 10 June, 9 September, 9 December.
1982 - 10 March, 9 June.
Deadlines for contributions for Soils News are at the
end of each of these months.

