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THE TRAGEDY OF CONSERVATION RESEARCH
The attention recently given in Soils
News to the need for soil conservation is
timely, but as T.S. Abbot points out in
'The tragedy of the Commons', any article
in Soils News is preaching to the converted,
and this poses the question as to the
approach that needs to be taken to bring
conservation into the world of people - of
farmers, graziers and politicians.
Whilst I would query whether the
purveyors of doom and gloom, of environmental decline and impending starvation are achieving anything, there does
seem grounds for asking if the present
approaches are satisfactory. Indeed the
U N E P conference on the Soils Resources
of Earth (Samarkand 1979), at which
Dick Millington and I were the Australian
representatives, decided it was necessary
to look at the possibility that socioeconomic factors might be restricting the
application of modern knowledge in the
developing world, where it was generally
believed the greatest erosional damage
was occurring.
In 1978, after the Edmonton Congress,
I was asked to go to Stockholm, and was
there invited to organise and lead an
international team that was to enquire
into the extent to which socio-economic
factors were restricting the use in the
developing world of the modern knowledge for maintaining or enhancing soil
productivity and avoiding soil erosion,
the latter relying largely on the mechanical
techniques of post-Dust Bowl America.
It was a fascinating challenge, and in
1979 I left the then quiet waters of C S I R O
and the spacious lands of Australia to
become involved with the densely populated, badly educated and impoverished
people who battle to obtain a livelihood
from the small farms of the developing
world.
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The most important component
As my old S y d n e y s t u d e n t s m a y
remember, in using Jenny's 'Factors of
Soil Formation' as my test I tried to
emphasise that the most important component of the biota is man himself. But as
we discovered, he is no simple component
to be evaluated in terms of numbers per
hectare, or in terms of family size or
education.
Ultimately we set up teams in ten
countries in the tropics and sub-tropics,
from t h e P h i l i p p i n e s to P e r u , with
observers in a number of other countries.
The overall plan of work was drawn up by
a mixed team of soil scientists and social
scientists, including representatives from
China and the Soviet Union. We drew up
a questionnaire that was to be addressed
to the occupiers or decision-makers on
individual small farms. Although the
application of the questionnaire varied
somewhat in different countries, ultimately
we collected information from some 10,000
small farms. I had no power of veto, my
collaborators were all doing the work
voluntarily, and only one team leader was
on my pay-roll, but nevertheless when the
results came in, they supported each other
to a remarkable degree - and the findings
may have some relevance in Australia.
The real reason
One interesting feature that c a m e
through, partly from our studies, but also
from personal contact and observation,
was that in many parts of the world
systems of soil management were being
practised that were totally in accord with
modern findings - the need for reduction
in the velocity of surface run-off by banks
across the c o n t o u r , for a c o n t i n u o u s
vegetative cover, and all the other aspects
c o m m e n t e d on at recent meetings of
I.S.C.O. Had modern findings spread so
much more widely than anybody realized?
It would have been flattering to have
believed so, but the methods being used
were traditional, and had been handed
down from father to son, and in some
areas dated back 1500 to 3000 yea is. Yet
in many parts, these old systems, embracing as they did the best that modern
research could tell, had fallen or were
falling into disuse, so the question to
which we were seeking an answer changed
slightly. If the farmers were no longer
willing to continue with the old and highly
effective techniques they knew, by what
magic of extension could they be persuaded to use the modern methods of

doing much the same things? Perhaps the
few successes where modern methods were
being applied might provide the answer?
But before looking into that, it is worth
noting that in every case it was always the
most difficult parts of the system that were
the first to be neglected, either the highest
terraces, those furthest from the village, or
those to which it was hardest to convey
water. In the Andes, the breakdown of the
system had begun long ago, following the
collapse of the Inca Empire after the
Spanish invasion, and in some parts the
present day inhabitants had even forgotten
how to use the terraces their ancestors had
built. In the Yemen, the picture was the
s a m e , the highest and most difficult
terraces were those first neglected, but
here the collapse was much more recent
and still only partial. It had occurred in
the last twenty years, not in response to
invasion, but simply because the young
men found they could get more money for
their labour on the oilfields of the Gulf
t h a n they could by m a i n t a i n i n g the
productivity of their ancestral lands. This
seemed to be the real reason for the
decline in t h e use of t h e t r a d i t i o n a l
practices wherever it was happening, and
the closer the settlement was to modern
city life, the more rapid was the decline,
for the more the young men went off in
search of work and the delights of city life.
Motivation
In that, I seem to be recounting yet
another chapter in the Book of Doom and
Gloom, but we did find cases where
conservation was working, where contour
b a n k s were being c o n s t r u c t e d , trees
planted and pastures developed. But in
the three successful areas, adjacent to
I C R I S A T in India, in the Machacos region
in Kenya, or in the high catchments of the
Santo Domingo River in Venezuela, the
programmes were so organised that the
farmers could see for themselves that the
adaption of the recommended practices
would give them a greater return for their
labour, even in the first year in which they
were used. The details varied, and cannot
be discussed here, but in every case the
system embodied close contact between
the extension officer and the community
-the community occupying a catchment or
a sub-catchment, and having a considerable authority over the activities of the
people in it.
Quite often, however, one still reads in
the reports of the grant-giving authorities,
or in the F.A.O. newsletters that the

farmers are not sufficiently "motivated".
If the findings of our studies of the
traditional systems, or of the successful
intiation of new systems are anything to
go by, the only motivation that is understood by the small farmers of the tropics is
that which will result in an improved
income and a better life for the farmer and
his family, but in that respect are they
different from the farmers of the Western
World?
Australia
In Australia, the brightest feature of
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the outlook is that the Australian community has accepted the fact that land
degradation is a bad thing both economically and environmentally, and is prepared
to contribute financially to its control.
The most serious part is that although
there is widespread appreciation amongst
the farming community that erosion is a
serious problem, many do not accept or
believe that it is serious on their land.
Nevertheless, the development of group
conservation projects is spreading rapidly,
particularly in Queensland, where in some
shires 80% of the land requiring it is under

protective treatment. In New South Wales
the mechanism has been formalised into

the Soil Conservation Projects, in which
the aim is to protect entire valleys or subcatchment, the State contributing to the
cost. These group schemes are usually
voluntary, although in most States the
Soil Conservation Acts have mandatory
powers, to ensure that the odd difficult
person should not be able to cause again
"The tragedy of the Commons".
E.G. Hallsworth
Divison of Soils
CSIRO

Financial Statement as at 30 June, 1987
Balance Sheet as at 30 June, 1987
Accumulated Funds
General Fund
Balance at 30.6.86
Excess of Receipts
over Expenditure
Balance at 30.6.87
National Soils Conference Fund
Balance at 30.6.86
Excess of Receipts
over Expenditure
Balance at 30.6.87
Monograph Fund
Balance at 30.6.86
Excess of Receipts
over Ecpenditure
Balance at 30.6.87
Total

24 451.14
9021.18
33 472.32

21 540.25
2 476.23
24 016.48
4 023.61 D R
563.07
3 460.54 D R
54 028.26

Bank Accounts and Investments
3 084.63
Cheque Account (2919 92 5825)
Short Term Call Account
(2919 00797309)
14 161.78
Savings Investment Account
(2919 5017366)
816.98
General Fund Term Deposit
(3120 5000-3106)
13 500.00
National Soils Conference Fund
Term Deposit
(3120 5000 3093) 22 464.87

Cash in Hand
Total

nil
54 028.26

The above statement was prepared by the Hon. Federal Treasurer, Dr. W.J. Bond,
and has been examined and certified by the Auditor Mr G.F. Waight.
Mueller Medal 1988.
Nominations for the Mueller Medal,
to be presented at the ANZAAS
Centenary Congress in Sydney at the
University of Sydney 16-20 May 1988,
are now being sought.
The Mueller Memorial Medal
honours Baron Sir Ferdinand von
Mueller, one of the great pioneers of
exploration and science in Australia,
who arrived in the country in 1847 and
was Government Botanist in Victoria
for 44 years. The Medal may be
awarded at each ANZAAS Congress,
to a scientist who is the author of
2

important contributions to anthropology, botany, geology, zoology or
biology, preferably with special reference to Australia and published within
the British Commonwealth. A selection
committee will be appointed by
ANZAAS Council.
Names of nominees and supporting
documents (brief curriculum vitae and
summary, in citation form of reasons
for nomination - detailed lists of
publications are not required) should
be sent to the Executive Officer,
ANZAAS, Box 873 G.P.O. Sydney
N.S.W. 2001, by 31st December, 1987.

Publication Medal -1987
The Publication Medal may be given
annually for publications on any subject
of soil research as currently defined in the
Australian Journal of Soil Research. An
award is made on the basis of scientific
merit, relevance to soil science, and
effectiveness in communicating the paper's
contents to the reader.
Publications on which the award is
based should carry a date of receipt not
later than the candidate's 34th birthday
and applicants should be under 35 on 1
January 1987.
Other conditions pertaining to the
award are set out in By-Law 29 of the
Society, but the salient points are:
(a) The award will normally be for
work carried out in Australia.
(b) Publications may include those
under joint authorship. A written
assurance must be given by the
other author(s) that the candidate
made the major contribution to the
research and to the writing of the
paper.
(c) Application for the award may be

made either by the candidate or by a
member of the Society on the
candidate's behalf.
(d) The candidate need not be a member
of the Society.
(e) Applicants may suggest the names
of up to two referees on whom the
Society may call.
Three copies of each submission should
be sent to the Honorary Federal Secretary
before 30 April 1988.
J. A. Prescott Medal of Soil Science —1988
The medal is awarded annually to a
person, not necessarily a Society member,
who has made an outstanding contribution
to soil science.
Nominations are judged primarily on
the nominee's standing in the research,
administrative or teaching fields of soil
science. The nominee's work should have
had significant effects in one or more of
these fields and would be expected to have
had more than usual influence on the
candidate's colleagues.
Nominations should refer to By-Law
26 of the society for details regarding
submissions.

BRANCH NEWS
ACT BRANCH
The big event in the ACT calendar
recently was the International Symposium
at the CSIRO Division of Environmental
Mechanics, on 'Flow and Transport in the
Natural Environment: Advances and
Applications'. This symposium covered
other fields in addition to soils. Participants in the soils area included international visitors Drs Peter Raats (Inst.
Soil Fertility, Netherlands), Bill Jury
(Uni. Calif. Riverside, USA), Brent
Clothier (DSIR, NZ), Dave Scotter
(DSIR, NZ), Ray Jackson (US Water
Con. Lab. USDA/ARS, Phoenix, USA)
and Derek Rose (Dept. Soil Sci. Uni.
Newcastle, UK). Society members, too
numerous to mention here, also flocked
to Canberra for this event.
Dr Ian Willet of the Division of Soils
recently spent 9 weeks with the ThaiAustralian Tung Kula Ronghai Project at
Roi-Et in the north east of Thailand, as a
short-term consultant. His task was to
identify soil constraints to rain fed,
lowland rice production and to recommend amendments and fertilisers to
improve yields. A review of soil research
in the region and preliminary experimental
work showed that marked acidification
upon oxidation of the soil during dry
periods was the most likely limitation to
rice growth.

New South Wales (carried out largely at
Hawkesbury
Agricultural
College, Richmond) and his close involvement with the problem of soil acidity in
New South Wales since the early 1970's.
Alun had been based at the Biological and
Chemical Research Institute, Rydalmere
since 1969. The NSW Branch acknowledges Alun for his consistent support of
its meetings and field excursions and
wishes him well in his retirement.
The Soil Conservation Service has
received special funds from the NSW
State Treasury to develop the computer
programming aspect of the NSW Soil
Data System and work has commenced
on this project.
After the Branch meeting held on 24
September, Emeritus Professor N. CollisGeorge presented a thought-provoking
review entitled "Aspects of Soil Structure".
This was followed by a dinner to mark his
recent retirement from the Chair of Soil
Science at the University of Sydney.

However, nominations should include
appropriate information so as to permit
the committee to assess candidates on a
uniform basis, and the following guidelines
are provided.
(a)
(b)
(c)

(d)
(e)

Career range and positions occupied.
Nature of work.
Scientific merit as indicated by
— scholarship
— invitations to other institutes
— appointments to scientific committees, etc.
Communication of results to scientific journals and to the community.
Influence of the candidate's work
— on progress in soil science
— on soil science education
— on the productivity and conservation of soils.

Nominations, prepared in each case by
a nominator and a seconder and supported
by the signatures of three additional
financial members, should be submitted
in triplicate in a sealed envelope to the
Honary Secretary before 30 April 1988.

•

RETIREMENT OF EMERITUS
PROFESSOR
N. COLLIS-GEORGE
Emeritus Professor N. Collis-George
retired on August 29, 1987 after 31 years
as Associate Professor, then Professor of
Soil Science and Head of Department at
the University of Sydney.
Professor Collis-George graduated
B.Sc. Hon. I in 1945 and M.Sc. Colloid
Physics in 1946 from Manchester University. He worked under Dr. E.C. Childs
at Cambridge University, gaining his
Ph.D. on "Soil-water relationships" in
1948. He continued working in the Faculty
of Agriculture, Cambridge until his
appointment as Associate Professor of
Soil Science in the Faculty of Agriculture,
University of Sydney in 1956. He was
appointed Professor of Soil Science in
1962 and Head of the Department in
1966.
He is well known and respected in soil
scientific circles throughout the world.

Dr Gordon Burch moved recently from
the CSIRO Division of Water Resources
Research to become Assistant Director of
the Bureau of Rural Science of the
Department of Primary Industries and
Energy.
NSW BRANCH
Alun Hudson retired on 17 September
after more than 30 years' service with the
NSW Department of agriculture. He was
best known for his work on the nutrition
of low fertility soils collected throughout

Bryan Bridge
(standing)
proposes
the toast to
Emeritus Professor CollisGeorge (right) at the dinner
to mark his retirement.

mainly for his research in soil physics,
particularly the mechanisms of water
movement, the importance of soil physical
factors on plant growth, the infiltration of
water into soil, and the study of the effects
of encapsulated air on water movement.
He has been the author or co-author of
over 80 refereed papers and numerous
conference papers.
He has also played a major role in the
teaching of soil science in Australia over
the past 30 years. He has provided
leadership and inspiration to over 140
specialist students, including 19 Ph.D.s
and two D.Sc.s, and to hundreds of other
students in Undergraduate courses.
Since joining the NSW Branch as a
Foundation Member in 1956, Professor
Collis-George has strongly supported the
Society. He was NSW Branch President
from 1967 to 1969 and was also Federal
Vice-President. In 1979 the Society
awarded him the J.A. Prescott Medal for
his outstanding contribution to soil
science.
On 24 September the NSW Branch
held a dinner in honour of Professor
Collis-George to mark his retirement.
Many colleagues and former students
were present to wish him well. Dr. Bryan
Bridge, who did his fourth year in the
Department of Soil Science in 1957 and
his Ph.D. under Professor Collis-George
from 1968 to 1971, proposed the toast.
Following his retirement, Professor
Collis-George is continuing his research
on a part-time basis. We wish his and his
wife, Flo, every happiness in retirement.
QLD BRANCH
A national workshop on the Effect of
Management on Soil Physical Properties
was held in Toowoomba from 7 to 10
September. The workshop was hosted by
QDPI, and 58 scientists from States
attended. A highly enjoyable and actionpacked professional and social programme
was organized by co-convenors Kep
Coughlan and Rob Loch.
The workshop aimed to bring together
people who were either developing
techniques to measure changes in soil
physical properties, or who were using a
range of measurements on different soil
types. After presentation of papers, groups
were set up to discuss the utility of different
measurements.
The proceedings of the workshop,
including papers and Group Reports, will
be published by the end of December
1987. The 250 - page publication can be
purchased from Information and Extension Training Branch, Queensland Department of Primary Industries, GPO Box 46,
Brisbane Q. 4001, at a cost of $25.
Ted Gardner (QDPI) recently returned
from Ethiopia where he presented a paper
at an international conference on the
Utilization of Vertisols in Africa. He was
initially surprised to hear talk of a repeat
of the 1984 famine, as the countryside
outside Addis Ababa was green. But one
missed planting opportunity tips the
balance from subsistance agriculture to
famine! A partial solution is double
cropping on Vertisols in the highlands
where rainfall often exceeds 1000 mm/yr.
Ironically, the constraint to double
cropping is surface waterlogging during
the wet season. Nitrogen nutrition is also
a common constraint to yield, which is

again ironic given Ethopia's rich diversity
in legumes. Whilst not an original conclusion, Ted believes the essence of solving
these problems rotates around the adaption of local technology rather than
importing western solutions.
Noel Grundon (University of Queensland) leaves in the near future for a visit to
Malaysia where he will inspect field and
glasshouse trials and consult with the
Malaysian research partners of the
ACIAR-funded project on management
of soil acidity for sustained crop production, being undertaken by the Department of Agriculture, University of
Queensland.
Clive Bell (University of Queensland)
has returned from Nauru where, at the
invitation of the Nauru Commission of
Inquiry, he made a preliminary assessment
of possible strategies to rehabilitate the
island following mining of rock phosphate. Clive has also attended the
Australian Mining Industry Council Environmental Workshop (21 -25 September)
and the Geology and Coal Mining Conference (13-15 October) where he presented
papers on rehabilitation of mine wastes.
A large number of members which
included Kep Caughlan(QDPI), Bing So
(University of Queensland) and Gunner
Kirchhof (University of Queensland)
attended the National Soil Physics Workshop in Toowoomba (7-11 September).
Bing So, along with other members
including Colin Asher (University of
Queensland), John Leslie (QDPI) and
Usha PillaiMcGarry (University of Queensland), attended the Crop Establishment
Workshop at Queensland Agricultural
College (28-30 September).
David Edwards(University of Queensland) and Robin Bruce (QDPI) attended
a meeting at Wagga Wagga (14-15
October) on "The Priorities for acid soil
research in Australia and current funding
requirements". David Edwards (University
of Queensland), Gavin Gillman(CSIRO),
Ian Webb (CSIRO), and Doug Smith
(QDPI) will be presenting papers at the
joint Al AS/ QDPI Symposium on "Managing soil acidity in tropical agriculture"
(Mareeba, 28 October).
Calvin Rose(Griffith University) has been
invited to present the keynote address,
"Water and Land Management", at the
Water and Land Management Symposium
(Emerald, 9-11 October).
SA BRANCH
Ken Lee has just returned from a visit
to Germany and England. He attended
the Wilhelm Michaelson memorial
meeting on the biology of earthworms at
Hamburg and whilst in the U.K. visited a
number of laboratories, including
Rothamsted, Imperial College London,
the Royal Society and the British Museum.
Bill Matherson, acting principal soils
officer at the Dept. of Agriculture, retired
on 30 March 1987. Bill joined the
Department in 1952 and for the first 20
years worked in the upper south east,
upper north and lower north districts. He
was granted an M.Ag.Sci. for an external
thesis on land use and soils in the
mid-north.
In 1965 he moved to Adelaide and
during the last decade he was secretary of
the State Advisory Committee on soil
conservation. Recently, Bill has been
deeply involved in the development of a
4

new soil and land conservation act,
currently under consideration.
Bill will continue to maintain his
interests in agriculture and soils through
his appointment as a conciliator under the
native vegetation management act and
through lecturing at tertiary colleges.
The branch has just undertaken a
successful field trip to Andamooka in the
north of the state and this will be reported
separately in a subsequent issue.
New branch officers for 87/88 were
elected at the AGM on 3 September. They
are: President, Keith Smettem; VicePresident, Andrew Simon; Secretary,
David Maschmedt and Treasurer, Tim
Hermann.
VIC BRANCH
The workshop on the use of multivariate statistics for soil science, which
was held on August 20 and 21, has been an
outstanding success. Members from
several branches attended the workshop.
Seminars were given by statisticians from
the Statistics Centre, University of
Melbourne. The practical sessions gave
participants the opportunity to familiarise
themselves with multivariate analyses
using the data sets provided.
The next workshop organised by the
Victorian Branch will be on "Soil Acidification in Victoria" to be held on 27
November at Ballarat. The programme
consists of five seminars, each followed by
discussion. The topics are:
— "Rates and mechanisms of soil
acidification by Dr Keith Helyar.
— "Rhizosphere reactions of aluminium
and manganese" by Dr Nick Uren.
— "Measurement of aluminium toxicity in acidic soils" by Dr Tom
Baker.
— "The extent of acid soils and yield
response to lime of crops in northeastern Victoria" by Dr David
Conventry.
— "Growth and survival of Rhizobium
Trifolii in an acid soil" by Dr
Richard Simpson.
For further details and registration for
this workshop contact Peter Hopmans
(03/817 1381) or Bruce Weston (03/651
2360).
Mr Steve Willatt, School of Agriculture, La Trobe University, returned
from a 2-year secondment in Indonesia
earlier this year. A brief account of his
experiences in East Java is given below:
Indonesia: A Soil Scientist in East Java
Soil Science in the
Agricultural
Faculties at the Indonesian Universities is
usually taught by staff grouped into a Soil
Science Department. Within these departments, there are usually a number of
groups with interests in soil chemistry,
soil physics, soil classification and pedology; Brawijaya University in Malang is
no exception. In my two years at Brawijaya
I was attached to the Soil Science and
Agronomy Departments. My major duties
were to assist in staff development and in
the postgraduate programme. In the
postgraduate programme a new Masters
(S2) course entitled Soil and Water
Management was initiated and along with
Dr. Leo Stroosnijder of the Agricultural
University Wageningen this course was
set up from scratch. Course outline
followed by course curriculum development was done followed by some co-

ordination, some lectures and practical
work and finally supervising the research
component of the degree. The first group
of students in this course had started on
their research projects when I left Malang
in late May and should have finished their
work by now. The course which was
basically three semesters coursework and
one research was oriented towards crops
other than rice for which Indonesia is now
self sufficient and in some years there are
exportable surpluses. In the rainy season
it is sometimes difficult to conceive that
the country will be short of water for
growing crops even in some areas of East
Java within six weeks after the rains.
Crops which are being sponsored by the
Indonesian Government are maize, soybeans, peanuts, mungbeans, and cassava
among others. Strategies for growing two
or three crops in one year are important to
utilize the water that is available as rain or
irrigation so that short season
crops
(about 80 to 100 days) are normally
grown; in a recent publication the presently
recosoybean varieties have 75- to 90-day
maturity times.
Of course, rice culture is also very
important and some work was directed
towards understanding the physical properties of rice soils. The effect of puddling
on two rice soils was studied and showed
that this effect can still be measured some
eight months after the initial
puddling,
yields of rice were correlated with the
depth of the puddled layer and also the
bearing capacity of the soil prior to
planting, and the yield of maize grown
after the rice was also influenced by the
puddling treatments. Another
interesting
finding was that puddling in one soil
(clay) had a different result to that in
another soil (loam).
Steve

Willatt.

The Soil Conservation Association of
Victoria has established a study group to
assess major land degradation problems
and their significance in Victoria. The
initial objectives to produce, during the
next nine months, an assessment of the
nature, extent and severity of each of the
major types of land degradation in the
State and evaluate economic implications,
including off-site effects. The primary emphasis will be on collating existing data
and the report will be used by the Association to publicise soil conservation needs
in Victoria.
The forms of land degradation to be
assessed include:
— Erosion on cropland.
— Erosion on pasture land.
— Soil salinisation.
— Soil accidification.
— Soil structure decline.
—
Waterlogging.
The Land Degradation Study Group
consists of the following people, any of
w h o m may be contacted for further
information:
— Professor Martin Williams, Department of Geography, Monash University.
— Dr Robert Dumsday, School of
Agriculture, La Trobe University.
—
Mr Frank Gibbons, former principal
research officer. Land Protection
Service Department of Conservation,
Forests and Lands.
— Dr Robert van de Graaff, Land
Protection Service, Department of
Conservation, Forests and Lands.

—

Professor Tom McMahon, Depart
m e n t of Civil a n d A g r i c u l t u r a l
E n g i n e e r i n g , U n i v e r s i t y of
Melbourne.
— Dr Judy Tisdall, Institute for Irrigation and Salinity Research, Tatura.
— Mr Warwick Papst, Land Protection
Service, Department of Conservation,
Forests and Lands.
The Salinity and Hydrogeology Research Group of the Land Protection
Service, Department of Conservation,
Forests and Lands is engaged in a number
of soil/ landform/ hydrogeology studies in
the eastern Wimmera, Richardson-Avon
catchments, northern Mallee, Colbinabbin
Range and Sheep Pen Creek. The work
involves soil and landform evaluation
with relation to groundwater recharge
and includes geological, geomorphological
and soil mapping as well as determining
infiltration rates. Extensive piezometer
networks have been established in these
areas to measure groundwater response
to specific rainfall events beneath particular landscape components. In addition,
water use by vegetation such as trees,
perennial pastures and crops and their
impact on groundwater recharge are also
m o n i t o r e d . F o r further i n f o r m a t i o n
contact Jeff Jenkin (03/817 1381) or Phil
Dyson (054/42 5329).
WA

BRANCH

In S e p t e m b e r - O c t o b e r 1986, Clive
Malcolm spent a couple of weeks inspecting
salt-affected areas in Mexico and discussing the prospects for co-operative research.
Systematic assessment and mapping of
salinity appears not to have been done,
but problem-areas were seen at Mexico
City, Salinas de Hidalgo, Matehuala, San
Roberto, La Sauceda, Mexicali and Kino
Bay. Interesting use is being made of
Distichlis spicata at Lake Texcoco and
there is potential for planting of chenopods in many places. Exchange of seeds of
halophytes and of leguminous (non-salt
tolerant) forage shrubs was seen as a
possible outcome.
The Environment Research Laboratory
of the University of Arizona, Tucson, has
looked at the development of halophytism
in Salicornia, so Clive Malcolm went
there to do a similar study on a saltbush
(Atriplex lentiformis) in 1986. A. lentiformis and lucerne imbibed water, initiated
and elongated radicles and erected their
hypocotyls in much the same way in high
and low salt. But lucerne cotyledons
became distorted and shrunken in high
salt and death ensued. By contrast A.
lentiformis cotyledons in high salt became
succulent and the seedlings went on to
successfully produce true leaves. Clive
also visited halophiles in several states
and gave the Bankenbaker Lectures at
Montana State University.
Prof. Joe T. Ritchie from Michigan
State University spoke to the Branch on
23 February with his subject being "Nitrate
Leaching a n d G r o u n d w a t e r s " . Prof.
Ritchie concentrated his talk on the use of
crop models in order to evaluate strategies
that could minimize environmental risk.
On 16 March Mr Andrew Campbell,
Project Manager of the Potter Farmland
Plan ( P F P ) spoke on the operations,
achievements and future direction of P F P .
Andrew has been seconded from the Land
Protection Branch, Department of Conservation, Forests and Lands, Victoria, to
PFP.
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Dr Alan Curtis, recently of C S I R O ,
gave a talk to the Branch on "Numerical
Analysis of Water and Solute Movement
in Realistically Complex Soil Profiles".
Dr Curtis presented a model for the
numerical analysis of unsaturated water
and solute movement in heterogeneous
soil profiles.
Dr Gottfried Scholz from Western
Australian Department of Agriculture
presented a paper on 10 August to the
Branch. His subject was "Soil Genesis,
North-East of Esperance - the Problem of
Extensive Calcareous Earths West of the
Nullabor". Dr Scholz highlighted the land
degradation and production problems
associated with farming of these marginal
lands.
Dr Paul Blackwell from C S I R O in
Canberra gave a talk on "Amelioration of
Red Brown Earths". Dr Blackwell spent a
few days at C S I R O in Perth and was also
on holiday in the West.
At the August 24 meeting of the Branch,
Associate Professor Bob Gilkes (Vice
President of Federal Council), of University of Western Australia, presented the
ASSSI Publication Medal for 1986 to Dr
Ravi Anand and to Dr Mark Hainsworth
for 1987. Following the presentation, Dr
Anand spoke on the topic "Feldspar
Weathering in Lateritic Saprolite" followed by Dr Hainsworth on "Soil Water
Extraction by Single Plant Roots". Dr
Anand is located at the University of
Western Australia and Dr Hainsworth is
with the State Department of Regional
Development and the North West.
On 21 September, Dr Jock Churchman
from D S I R in New Zealand spoke on
"Volcanoes, Glaciers, Sheep and Soils in
New Zealand".
From 13-16 April, Dr Ron McDonald
of D e p a r t m e n t of P r i m a r y Industry,
Queensland, visited Western Australia
and conducted a field workshop on the
Australian Soil and Land Survey Field
Handbook.
Over the period February to July 1987,
Dr Brian Roberts, Dean of Applied
Science at Darling Downs C A E was on
sabbatical leave at the Western Australian
Department of Agriculture. Dr Roberts'
main tasks were to conduct extension
workshops for regional D e p a r t m e n t a l
staff a n d to i n a u g u r a t e a new farm
planning method for application in the
agricultural regions. This programme has
been called " L a n d m a n " and incorporates
t r a d i t i o n a l aerial p h o t o g r a p h i c farm
planning and overlays with the addition
of farm economic analysis using portable
computer hardware and software development by Departmental staff.
From 19-23 October, the Technical
Committee on Soil Conservation and the
Soil and Land Resources Committee of
Standing Committee on Soil Conservation
will be meeting in Perth. Each Committee
will conduct office meetings and undertake
field inspections.
Following the S L R C meeting, Mr Ray
Isbell will stay in Western Australia until
30 October to discuss with local soil
scientists and surveyors the new soil
classification system for Australia.
Imagination
knowledge.

is more

important

than

Albert Einstein

ASPECTS OF SOIL
STRUCTURE
Summary of talk given by Emeritus
Professor N. Collis-George to N.S.W.
Branch on 24 September, 1987.
"What is the most important description of soil structure?" will be answered in
various ways depending on the experience
and perceived use of the description. In
particular, the answers will reflect personal
experience as to the type of description,
the length scale and the time scale. This
talk attempts to look at the range of
aspects and measurements that are
presently available.
The initial questions concern what
aspects should or can be measured, and
include (a)fieldand/ or laboratory dominated observations, (b) permanent features
or the stability of those features, (c) the
scale of observation (from nm to m), (d)
direct or visual versus indirect observations, (e) the emphasis on solid and void
distrubutions as compared to surface
areas, and (0 the number of samples to
allow for heterogeneity.
The measurements and descriptions
presently available range from dominantly
field to dominantly laboratory estimates,
and include going from dominantly field
to entirely laboratory measurements: (1)
pedological, (2) stability to wetting, to
rainfall, and to wind shear, (3) air permeability, (4) hydraulic conductivity and
infiltration characteristics under ponded
and non-ponded conditions, (5) bulk
density and ped density, (6) aggregate
analysis, (7) thin-section descriptions and
geometrical and numerical characterisations of vertical and horizontal surfaces,
(8) moisture characteristics together with
shrinkage relationships, (9) surface areas
accessible to water, and, I suggest, (10)
soil strength. All have their advocates, but
pedological descriptions form the basis
on which most others rest, and most of us
consciously or subconsciously use them
simultaneously with other methods.
Whether they have any interpretable
meaning when carried out on air-dry soil
pit faces is quite another thing.
Using these approaches, one of the
major research and land management
interests is in recording the permanence
or lack of permanence of structure in the
field. The areas under study include
structural changes during (1) self mulching,
(2) arable versus pasture management, (3)
minimum tillage versus conventional
cultivation, (4) use of rotary cultivators in
horticulture, (5) the properties of seed
beds versus the "undisturbed" layer beneath, (6) the "permanent" structure at
depth and the persistence of structural
units and cracks under "natural" and
irrigated regimes, and (7) one and three
dimensional swelling.
Mechanical descriptions vary from the
simple low-power microscope experiment
of Paul Day, who observed the relative
deformation at the point of contact of two
aggregates as they were pushed together
at various moisture contents, through to

shear box and penetrometer measurements. Shear box measurements yield
strength and energy results and also allow
examination of the strained surface before
and after applying stress on areas 10 cm in
diameter, whereas penetrometers yield a
more complex result (except on relatively
homogeneous soils relative to the diameter
of the penetrometer). Values from both
approaches yield more precise information
than the consistence description of Butler,
and results from both have been used to
define limiting values to root elongation.
The shear box has also been used to define
germination and emergence of the coleoptile. In my view, these are powerful
descriptions of one aspect of structure the consequences of the geometry, cementation and moisture content on organism
behaviour. Bulk density in this sense is
also a mechanical description because of
the simple correlation with strength for
each soil.
Interest in stability to quick wetting
because of its relevance to crusting,
erosion and changes in infiltration also
remains high. The Emerson field test
provides the first lead. To rank soils in
order to compare their known field
behaviours, I suggest a stability ratio
based on quick/slow wetting drainage
moisture characteristics of sieved samples
as a useful tool, but others prefer aggregate
analysis procedures using wet sieving or
sedimentation. Out of this and other work
comes our concept of micro-aggregates.
How permanent they are is still undecided,
but when we consider the enormous heats
of wetting released when soils go from
air-dry to permanent wilting point it
would be surprising if the microaggregates
at the immediate ground surface could
survive if the dominant cement was
organic matter. (A simple laboratory
demonstration is to smell the air coming
from the base of a column of air-dry soil
during infiltration - the charring smell
suggests very high local temperatures).

All structures are based on the continuity of the surfaces of particles. The
study of double layers on these surfaces,
particularly of those under constraint (as
a soil dries or is compressed) is particularly
relevant to swelling soils. Although to
date these studies are dominated by
laboratory (non-field) and theoretical
(paper) systems, they provide an insight
into how the properties of the soil solution
of relevance to roots change as structure
and moisture content change simultaneously.

MANAGEMENT OF SOIL
ACIDITY FOR SUSTAINED
CROP PRODUCTION - A
COLLABORATIVE
AUSTRALIAN—
MALAYASIAN STUDY
Summary of a paper by L.C. Bell,
Department of Agriculture, University of
Queensland, at the Symposium
on
"Chemistry in the Tropics" at the 57th
AN ZA AS Congress at Townsville.
In Malaysia, naturally occurring acid
soils resulting from acid parent material
and/or intense weathering (Oxisols and
Ultisols) cover 72% (24 M ha) of the total
land area. The use of these soils to
produce food crops such as peanut, maize,
soybean and rice has been limited to date;
however, the country is keen to develop
management techniques to enable the
production of food crops on its acid soils
in order (1) to establish long-term food
production and (2) to permit intercropping
with food crops in young rubber plantations to provide some income to growers
during this establishment phase.
A joint approach from the Rubber
Research Institute of Malaysia and the
Universiti Pertanian Malaysia to the
Australian Centre for International Agricultural Research for assistance with this
problem led to the development of a
three-year collaborative research
programme between the Malaysian institutions and the University of Queensland
and the CSIRO Division of Soils at
Townsville. In this programme, the
Malaysian institutions are concentrating
on (I) the field evaluation of responses to
liming of food and cover crops grown on
acid soils and (2) the assessment of liming
practices on long-term changes in surface
and subsoil acidity. This work is being
complemented by Australian research,
which is documenting (1) the solution and
solid phase chemistry of acid soils as a
basis for accurate assessment of lime
requirement of both and (2) the calcium
and magnesium requirements and toxicity
thresholds of aluminium and manganese
for growth and nodulation of species and
cultivars used in the Malaysian field
trials.
The progress of this collaborative
project is discussed in the light of its
potential advantage to Malaysian and
Australian agriculture.
S E D I M E N T S IN F A R M D A M S

Finally, one should not expect universal
agreement on which aspect ought to be
measured because the intended uses of the
measurement will remain various, but
perhaps we ought to have a little more
agreement on the more appropriate
measurements for each objective. It should
be obvious that there is no branch of soil
science, including the soil biologies, that
lies outside the "reach" of soil structure,
but it is unrealistic to believe that one
preferred description of soil structure
exists or will be developed which can be
used by everyone.
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Summary of a talk by Dr R. W. Galloway
of CSIRO Division of Water Resources
Research as part of the Division of Soils'
Seminar Series in Canberra on 9 November, 1987.
Sediments trapped in farm dams can
give useful indications of the amount and
nature of material yielded by their
catchments. Simple methods used in a
study of 14 dams in the Yass catchment
and 8 dams in the Kowen Forest were
described and the results of the study
outlined and discussed.

MODELLING SOIL
EROSION PROCESSES AS A
BASIS FOR SOIL
CONSERVATION PRACTICES
Summary of a Talk by Prof. C. W. Rose,
School of Australian
Environment
Studies, Griffith University, to the
Victorian Branch on 15 July, 1987.
This talk critically examined the types
and objectives of soil erosion models, and
why it is appropriate to move toward a
more basic method of analysis than that
currently in common use.
Sediment flux is the product of water
flux and sediment concentration. Analytic
theory of overland flow is applied to the
problem of determining infiltration rates
into management units, so that predictive
runoff models can be developed. The
same analytic theory is combined with
quantitative representation of the various
processes affecting sediment concentration
to yield a model of soil erosion processes.
A simplified version of this model is
then used to provide an analytic theory
showing how soil loss per unit area
depends on the length of plot and other
variables. It is also used to analyse the
effect of surface contact cover and land
slope on soil loss, providing a simple
methodology to aid conservation planning
at the level of an individual landholding.
Numerical examples were given illustrating use of the equations.

THE EFFECT OF
EROSIVE PROCESSES ON
THE SURFACE OF S E M I - A R I D
RANGELAND SOILS
Summary of a talk by Dr C.J. Chart res oj
CSIRO Division of Soils, as part of the
Division's Seminar Series in Canberra on
21 September, 1987.
Previous studies have suggested that
vegetative cover estimates are poor determinants of rangeland productivity and
that soil surface properties such as
crusting, lag gravels, cryptogam cover,
erosion/deposition should also be considered. In this seminar, differences in soil
surface properties from six soil surface
condition classes were outlined using
morphological and micromorphological
descriptors. The role of protective vegetative cover, both herbaceous and cryptogammic, in preventing raindrop impact
damage during erosive rainfall was also
discussed based on a laboratory study
using simulated rainfall. The relationship
between erosive events and the nature of
erosion/deposition was also discussed.

RAINFOREST SOILS
— THEIR CHEMICAL
PROPERTIES A N D
MANAGEMENT
NEEDS
Summary of a paper by R.C. Bruce,
Queensland Department of Primary
Industries, at the Symposium on "Chemistry in the Tropics" at the 57 th AN Z A AS
Congress at Townsville.
Tropical rainforest in its best development is one of the most complex of all
plant communities and is characterised by
high tree density, great diversity of species,

vigorous growth and high total biomass.
Contrary to popular belief, soils which
support rainforest vegetation are only
superficially similar in appearance. They
are not of inexhaustible fertility and
exhibit a range of chemical attributes.
However, they are all 'fragile'and whatever
capability they have for sustained productivity can be lost rapidly as a consequence
of mismanagement.
Soils supporting rainforest in north
Queensland are acid, low in plant available
phosphorus and exchangeable cations,
have low effective cation exchange capacity, and are dominated by low activity
clays. Only recently have appropriate
methods of chemical analyses been applied
to characterise and understand their
surface charge properties, and hence their
nutrient holding capacities.
The answer to the question as to how
soils which are not exceedingly fertile can
support prolific rainforest vegetation lies
in the nutrient cycling process in mature
rainforest. A large proporation of nutrients in the soil-plant system is immobilised
in vegetation, returned to the soil through
litter fall and decomposition, and absorbed
again by plant roots. This nutrient cycle
forms a natural fertilisation programme
which keeps the forest supplied with
nutrients.
Clearing and burning rainforest vegetation breaks the nutrient cycle and exposes
the soil to a range of potentially degradative processes. Surface management
is needed to protect the soil from exposure
to the sun and rain so as to minimise
oxidation of organic matter, reduce impact
of rain drops, maximise water entry and
storage, minimise runoff of water and
control runoff that occurs. Fertility
management aims to maintain soil organic
matter and nutrient status. Strategies
include pastures and leguminous crops;
liming to maintain soil pH; split applications of fertilisers containing K, Ca,
Mg; large additions of phosphorus; and
careful use of acidifying fertilisers.
Monitoring fertility status by soil analysis
is an important component of fertility
management.
PLANT NUTRITION
CONSIDERATIONS
FOR AGRICULTURE
IN THE S E M I - A R I D
TROPICS
Summary of a paper by M. E. Probert,
Division of Soils, CSIRO, at the Symposium on "Chemistry in the Tropics"at
the 5 7th A NZA A S Congress at To wnsville
The main limitation to plant growth in
the semi-arid tropics is water - either the
shortness of the growing season or the
unreliability of rainfall. Nonetheless,
nutrient deficiencies, if present, will result
in plant growth being below what might
otherwise be achieved.
In order to be adequately supplied with
a nutrient, the plant's demand must be
met by the available supply, and for most
nutrients this has to come from the soil via
the root system. Most attention in the
Australian semi-arid tropic has been
directed towards legumes to improve the
native pastures and the adequacy or
otherwise of the nutrient supply in several
soil types has been studied. These data
show several nutrients can be limiting, but
the major nutritional limitations are
phosphorus and sulphur.
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The principles of plant nutrition are no
different in the tropics to elsewhere.
Generally, the concepts are reasonably
well understood and these will be discussed
with particular reference to phosphorus.
The soils' capacity to sorb phosphorus is a
unifying concept permitting understanding
of how fertiliser phosphorus requirements
vary between soils. It also provides insight
into the different requirements of various
plants; there is mounting evidence that
some tropical legumes species, notably
Stylosanthes,
are very efficient at
obtaining phosphorus from soils.
The picture of sulphur deficiency in
soil that emerges in the N.E. Australian
tropics seems to be related to the cycling
of sulphur from marine sources in the
land surface.
Legumes that are adapted to the
environment undoubtedly fix substantial
amounts of nitrogen. Prospects exist for
catching some of this nitrogen if a suitable
cropping phase can be introduced in
farming systems. However, before such
systems can be recommended, we need to
know more about the fate of the nitrogen
that is fixed by the legume. It seems likely
that even in semi-arid environments
leaching losses may limit the amount of
nitrogen that can accumulate in soils.
And if it does leach, where does it
ultimately end up?
A SEDIMENT BUDGET FOR
THE JERRABOMBERRA
CATCHMENT: A NEW
TOOL FOR SOIL
CONSERVATION PLANNING
Summary of a talk by Dr R.J. Wasson oj
CSIRO Division of Water Resources
Research as part of the Division of Soils'
Seminar Series in Canberra on 12 October,
1987.
Soil conservation plans designed to
reduce stream sediment loads often assume
that the sources of the sediment are
obvious and that the transit times of
sediment are unimportant. Moreover,
experiments aimed at determining the
effect on sediment loads of land use
cannot rely solely on an instrumental
record of sediment yield correlated temporally with land management. A sediment
budget provides a quantitative account of
the transport and storage of soil and
sediment in catchments, providing a
conceptual framework both for models of
sediment routing and for judging the
effects on sediment yields of land use and
soil conservation measures. An example
of such a budget was presented.

ALUMINIUM
TOXICITY — A
MAJOR FOE TO
PLANT PRODUCTION
IN ACID SOILS
f
Summary of a paper by D. G. Edwards,
Department of Agriculture, University of,/•
Queensland, at the Symposium
onn
"Chemistry in the Tropics" at the 57thh
AN Z A AS Congress at Townsville.
Acid tropical soils (Oxisols) extendj
over 1675 M ha or 38% of the total landj
area of Tropical America, Tropical Africa,i,
and Tropical Asia. Plant growth in thesee
soils is restricted by a complex of factors,5,
which is often referred to as the soilil
acidity complex. Aluminium toxicity is a
major growth-limiting factor for plants inn
acid soils; it has been estimated to be a
major constraint to plant growth overIT
56% of the land area in the humid tropics.j.

The level of understanding of aluminium limitations to plant growth and to
nodulation of legumes is examined along
two major lines of injury. The approach
of soil chemists, who have used soil pH,
exchangeable aluminium, aluminium
saturation of the cation exchange sites,
and concentration (activity) of aluminium
in the soil solution as increasingly rigorous
approaches to the characterisation of
aluminium toxicity is examined. The
nutrient solution approach and its progress through mere addition of aluminium, measurement of the total aluminium
concentration in solution, measurement

of the concentration of monomeric
aluminium in solution, and calculation of
the activities of monomeric aluminium
species is developed. The development of
a procedure that discriminates between
phytotoxic, monomeric aluminium and
non-phytotoxic, soluble, organically complexed aluminium in soil solutions is
discussed.
Plant analysis is not favoured as an
approach to the characterisation of
aluminium toxicity; reasons are advanced
to support this position.
The special role of aluminium in legume
growth, mediated through the considerable sensitivity of nodulation per sc to
aluminum is discussed. The mechanisms
of differential tolerance to aluminium
between plant species and cultivars, and
the implications of such differences in
selection a n d use of plant tolerant genotypes is discussed. Notwithstanding, liming
remains the most widely used approach to
c o m b a t aluminium toxicity in acid soils.

EXPERIMENTAL
VALIDATION OF CONCEPTS
A N D MODELS OF SOLUTE
TRANSPORT
Summary of a talk by Dr W.J. Bond of
CSIRO Division of Soils, as part of the
Division's Seminar Series in Canberra on
17 August, 1987.
The importance of validating concepts
of solute transport, and the models

developed from them, by experiments
carried out at all scales, from that of the
laboratory to that of the landscape, were
discussed. Examples of experiments at
several scales were used to illustrate some
of the difficulties of validation. Particular
emphasis was given to one of these,
namely a recent laboratory study of the
existence of an isolated, immobile water
fraction in unsaturated homogeneous
sandy soils.

COMPARATIVE CHANGES
OF P, N A N D MICROBIAL
ACTIVITY DURING SOIL
INCUBATION
Summary of a talk by Mr M.A. Bekunka,
Ph.D. student, Dept. of Forestry ANU
and CSIRO Division of Soils, as part of
the Division's Seminar Series in Canberra,
on 9 September, 1987.
Most nutrient transformation processes
in soils are performed by microorganisms.
Understanding these transformations
underlies the various possibilities of
improving the nutrient economy in crop
production.
Changes of P and N were studied in
different soils incubated under different
conditions. Microbial numbers and
activity were related to initial soil organic
C and not to soil nutrients (N and P). N
accumlatingfrom mineralisation appeared
to be more important for plant growth
than P.

CONFERENCES, SYMPOSIA, WORKSHOPS
INTERNATIONAL
SYMPOSIUM ON
MANAGANESE IN SOILS
A N D PLANTS
(An Australian Bicentennial
Event)
Dates
August 22-26, 1988.
Venue
Waite Agricultural Research Institute.
Adelaide.
Structure
The Symposium will consist of three
days of meetings (22nd. 23rd and 24th
of August) followed by a two-day
excursion into the agricultural regions
in the South East of South Australia.
The formal meetings will take the form
of a series of invited reviews, covering
the topics listed under "Scientific Programme". The reviews will be published
as Symposium Proceedings, which will
be available at the Symposium.
Each review will be followed bygeneral discussion.
Posters are invited and will be displayed
throughout the Symposium.
The field excursion of two days (including an overnight stay in premium

Scientific Programme
Introduction — Chemistry of
Manganese
Manganese in Soils
— Geochemistry of manganese in soil
— Inorganic reactions of manganese in
soils (and fertiliser reactions)
— Organic, microbial and redox
reactions of manganese in soil
— Taxonomy and ecology of manganese in soil
— Estimation of plant-available soil
manganese

Manganese in Soil-Plant Systems
— Mechanisms for manganese acquisition by roots in soil
— Distribution of manganese deficient
soils and their correction
— M a n g a n e s e fertilisers
— Diagnosis of manganese deficiency
and toxity in plants
— Genotypic differences in tolerance
to manganese deficiency
— Distribution of manganese toxic
soils and their amelioration
— Genetics and breeding of plants
tolerant of manganese toxicity
— Techniques for research o n m a n g a n ese in soil-plant systems
Overview
— A summary of areas of knowledge
and future directions for research.

Manganese In Plants
— Absorption of manganese by plant
roots
— Distribution and movement of
manganese in plants
— Biochemistry of manganese in
plants
— Physiological functions of m a n g a nese in plants
— Role of manganese in resistence of
plants t o disease
— Physiology of manganese toxicity in
plants

For further information
Sue Moore,
Office of Continuing Education,
University of Adelaide,
North Terrace,
Adelaide South Australia 5000
Phone: (08) 228 5729.

wine growing area) will view the effects
of manganese (and other trace elements
copper, zinc, molybdenum and cobalt)
including historic trace element experimental sites.
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CONFERENCE ON
GLOBAL CHANGE
Date
February 24-27, 1988.
Location
Becker Building of the Australian
Academy of Science in Canberra.
Background
The Australian Academy of Science
with the support of the Federal Government is organising an Elizabeth and
Frederick White Research Conference on
the subject of Global Change. The conference will highlight the outstanding
scientific problems to be tackled in the
International Geosphere-Biosphere Programme. The IGBP will be a decade long,
comprehensive but focussed inte.disciplinary research programme co-ordinated
by the International Council of Scientific
Unions in the 1990's, to understand better
the natural and man-made changes in the
geosphere-biosphere system on time scales
of decades to centuries.
This conference will form the scientific
basis of subsequent workshops over the
course of the next few years aimed at
developing Australian plans for participation in the IGBP to be conducted by
ICSU in the 1900s.
Programme
The 4-day programme of the conference is
as follows:
Days 1 and 2 will be open to the general
public and devoted to presentation and
discussion of outstanding scientific problems in Global Change, including:
• interdisciplinary objectives of the
IGBP.
•
Key elements of Australian participation
• New approaches in solar-terrestrial
physics
•
Present remote sensing data base
and potential exploitation
•
Prospects for future remote sensing
inputs
•
Present and future measurement
capabilities in atmospheric sciences
•
Atmospheric physics
•
Atmospheric chemistry
• Large scale techniques for measurement of energy, carbon and water
fluxes in the terrestrial biosphere
• Retrospective indices of terrestrial
biospheric process from isotopic
and other methodologies
•
I n t e g r a t i v e and p r e d i c t i v e
approaches to terrestrial biospheric
processes
• Large scale techniques for measurement of energy and carbon fluxes
in the ocean
•
Retrospective indices of oceanic
biological processes
• I n t e g r a t i v e and p r e d i c t i v e
approaches in oceanic biological
processes
• Integration of atmospheric oceanic
and biospheric models
•
Large scale monitoring of lithospheric and pedaspheric processes
• Techniques of retrospective analysis
of lithospheric processes
• Integration of atmospheric and
biospheric processes in relation to
changes in the lithosphere
• Environmental history and impact
on Australian society.

Day 3 will be devoted to working parties
to discuss what scientific institutions in
Australia can address the outstanding
scientific issues aired in days 1 and 2. Days
3 and 4 will not be open to the general
public. Working parties will be established
in at least the following areas.
1. Solar-terrestrial and remote sensing
sciences
2. Atmospheric sciences
3. Terrestrial biospheric sciences
4. Oceanic biospheric sciences
5. Earth sciences
6. Environmental history and impact on
Australian Society.
Day 4 will be devoted to a discussion of
the needs and opportunities for application
of techniques in the physical sciences to
IGBP. "Cross-over" working groups will
consider ways and means for interdisciplinary research projects in physical
biological and earch sciences for the
IGBP.
For Further Information
"Elizabeth & Frederick White Research
Conference on Global Change"
Australian Academy of Science
GPO Box 783
Canberra ACT 2601
Telephone enquiries: Karrie Richardson
(062) 473966
Facsimile: (062) 460639.

PRELIMINARY

Another contribution by our Sri Lankan sciential friend
Dr. B.M.K. torero.

NOTICE

1988 REFRESHER TRAINING COURSE
IN SOIL SCIENCE
The ASSSI (Qld Branch) will conduct a five-day refresher training course in soil
science in Brisbane in early December, 1988. Its theme is 'Understanding Soils and
Soil Data'. A similar course was conducted by the Qld Branch in 1985.
Firm Dates
5-9 December, 1988.
Venue
University of Queensland, Brisbane; campus accommodation is available.
Programme
* Theory and practice on soil profile descriptions, soil classification, and use of
soil maps.
* Contemporary soil biology.
* Theory and practice relating to diagnosis of nutrient disorders of plants, soil
testing and fertiliser recommendations, soil acidity and liming, soil salinity, soil
factors affecting soil physical properties, soil water, soil aeration, and
mechanical impedance.
* Practice in the use of soil science to resolve practical problems of agriculture.
Trainers
Experienced soil scientists drawn from university and agricultural research
organizations in Queensland. Most have international experience.
Preferred Delegates
Agricultural advisers and research workers, consultants, industry representatives,
agronomists, and others with formal training or experience in agriculture or soil
science. Numbers will be restricted with preference given to early registrants.
Participants from all Australian States and other countries are welcome.
Language
English; no translation facilities will be provided.
Costs
To be advised by early 1988. Registrants will be supplied with a bound volume of
lecture notes as well as other information.
For Further Details
The Convenor (George E. Raymcnt),
ASSSI (Qld Branch) 1988 Refresher Training Course,
c/ - Agricultural Chemistry Branch,
Agricultural Research Laboratories,
Meiers Road,
Indooroopilly, Qld. 4068.
Telephone: (07) 3779487.
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AUSTRALIAN
TEMPERATE FRUITS REVIEW
CONFERENCE
Date
May 22-27, 1988
Location
Roseworthy Agricultural College, Roseworthy, SA.
Background
Four Australian Fruit Research Conferences have been held. These were in
1958 (Roseworthy), 1963 (Orange and
Terrigal), 1968 (Mildura) and 1973
(Surfers Paradise). These were followed
by the XXth International Horticultural
Congress in Sydney in 1978. Since then
there have been a number of workshops
on restricted aspects of horticulture and a
successful symposium in Brisbane in May
1985 on the "Physiology of Productivity
of Subtropical and Tropical Tree Fruit".
The review conference is planned to
meet the present need of another broadlybased gathering of horticultural scientists
in Australia.
An overview committee drawn from
the State Departments of agriculture and
CSIRO was appointed in 1985 and some
members were able to meet in Adelaide on
25 September 1985 to determine a policy
framework for the Conference. Programme organization has been in the hands of
a local committee since then.
Programme
The Conference wil be designed to
integrate the experience of basic and
applied horticultural research workers
and extension personnel who operate in
the temperate regions of Australia. A
limited number of invitations will be
issued to representatives of farmer organizations, agribusiness and organizations that
fund research.
Co-operation between research workers
and institutions has become imperative in
the present climate of restricted growth
and reduced availability of funding. One
objective of the Review Conference will
be to foster such co-operation.
Emphasis will be given to integrating
the physiological background to temperate
fruit crop production with agronomic
aspects of orchard design and management.
The programme will be subdivided as
follows:
(a) Plant Improvement - importation,
selection and breeding, multiplication and propagation, future
developments.
(b) Orchard design and orchard management - crop layout, canopy
manipulation, tree size, control,
mechanisation.
(c) Soil management - physical and
chemical aspects of soil surfaces
and root zones, nutrition, covercrops, herbicides.
(d) Water management - plant response, scheduling, irrigation
methods.
(e) Pollination, flower and fruit development - environmental interaction, control methods.
Each section will be introduced by one
or more reviewers. Orally presented
contributed papers will be programmed
to follow the review paper or alternatively
a mini-symposium of invited papers will

be used to emphasise areas that are
identified as particularly important in the
review presentation. Each section will
include adequate time for discussion, and
will be summarised by a contributor with
wide industry experience. Contributed
papers will either be scheduled for oral
presentation or wil be presented in poster
sessions. The programme organisers will
attempt to match the author's preferences
as to presentation method. The structure
of each section will be determined later by
the committee in consultation with the
reviewers.
Time will be set aside for workshoptype discussion on topics of broad interest.
To give consideration to subjects other
than those linked directly to production,
three or four keynote speakers will be
programmed to cover such topics as
biotechnology, market development and
overseas opportunities for Australian
horticultural scientists.
The language of the conference is
English.
Costs have been pruned to a bare
minimum in the hope of maximising
opportunity to attend the conference.
Accommodation will be single student
rooms at Roseworthy Agricultural College
on a full board basis.
Related Meetings
The Australian Society of Plant Physiologists will be meeting in Adelaide from
17 to 20 May 1988. Contact Dr. Don
Aspinall, University of Adelaide.
A meeting entitled " P l a n t microorganism interfaces: Structure and
Function" is planned for 16 May 1988.
Contact Dr Sally Smith, University of
Adelaide.
The Australian Biochemical Society is
also meeting in Adelaide during the period
17-20 May 1988.
Pre-conference tour
We expect that participants in this tour
will arrive in Mildura by air via Melbourne
or Adelaide on Friday 20 May 1988 in the
afternoon or evening. Overnight accommodation will be arranged at the Mildura
Grand Hotel.
On Saturday morning the group will
be collected by a bus and conducted
through the irrigated Sunraysia districts
with a barbeque lunch and a visit to one of
the research institutes in the district.
In the afternoon the bus will travel to
Berri in the Riverland of South Australia
via the recently developed almond plantings at Lindsday Point (where a comprehensive irrigation scheduling project is
underway) and historic Renmark.
A winery visit and dinner will round
out the day.
After staying overnight at Berri or
Loxton, the tour will visit the Loxton
Research Centre and the Pioneer Village
before travelling to Waikerie (vineyards,
stone fruit, citrus) then on to Roseworthy
via the Barossa Valley in time to register
before the buffet evening meal.
For Further Information
Dr J. B. Robinson,
Chairman, Organising Committee,
Australian Temperate Fruits Review
Conference,
Northfield Research Laboratories,
S o u t h Australian D e p a r t m e n t of
Agriculture,
G.P.O. Box 1671.
Adelaide, S A 5001.

to

ELEVENTH BIENNIAL
CONFERENCE OF THE
AUSTRALIAN
CLAY MINERAL SOCIETY
Date
August 29-31, 1988.
Location
University of Queensland, St Lucia, Qld.
General Information
The 11th Biennial Conference will
provide a forum for all workers in clay
science and technology. The three-day
event will consist of two days of technical
sessions and a mid-conference field trip to
a variety of clay deposits in the Ipswich/
Toowoomba area.
As in previous years, papers covering
the entire spectrum of clay studies are
expected. In addition to papers on clay
mineral structure, analytical techniques
and the origin of clay minerals, contributions on mixed-layer clays and on the
application of clay science to industry and
civil/ mining engineering are particularly
encouraged.
For Further Information
ACMS 1 Ith Biennial Conference
C/- UniQuest Limited
University of Queensland
ST LUCIA QLD 4067

SYMPOSIUM ON SOIL
MANAGEMENT 88
Date
September 19-21, 1988.
Location
Darling Downs Institute of Advanced
Education, Toowoomba, Queensland.
Convenor
The Darling Downs Soil & Water Studies
Centre. This Centre has a membership of
scientists and engineers who are concerned
with soil and water management, and the
conservation of these valuable resources.
The Centre provides a focal point for the
exchange of information through technical talks, symposia and the dissemination of edited proceedings.
Keynote Speaker
Professor Gordan Spoor, Faculty of
Agricultural Engineering, Silsoe College,
Cranfield, UK. The experience of Professor Spoor in agricultural engineering is
widespread and includes research and
development in cultivation, soil mechanics, soil disturbance patterns, and soil type
interactions. Professor Spoor has accepted a Visiting Fellowship at the Darling
Downs Institute of Advanced Education
during 1988.
Topics
Soils and Engineering
•
•
•

interaction of machinery with soils
load bearing and compaction
tillage for soil management

Soil Conservation
•
•
•
•

management of crop residues
surface management for crops and
fallow
water interception and reduced runoff
management to reduce soil erosion

Soil Amelioration
•
•
•

gypsum
additions of organic residues
lime and any other ameliorant

Call for Papers
Review and research papers in any of the
above topics are invited from intending
participants. Synopses from authors are
to be received by 12 February 1988, and
should be accompanied by the author's
intention to attend the symposium.
Authors will be notified of the acceptance
of their papers by 11 March 1988 and will
be required to submit the full text of their
papers by 3 June 1988.
For Further Information
SOIL MANAGEMENT 88
External & Continuing Education,
DDIAE
PO Darling Heights, TOOWOOMBA
Qld 4350

THE TALE OF THE
RECALCITRANT BLACK
EARTH KNIGHT
Prologue
At the end of the third day of the Soil
Physics Workshop held in Toowoomba,
Queensland, from 7 to 10 September
1987, a number of speakers presented
papers on measurements carried out on
the QDPI long term management trial at
Hermitage Research Station. By this time,
the workshop participants were somewhat
jaded, having had to listen, understand
and critically evaluate a large number of
papers. Bryan Bridge decided to attract
the undivided attention of this jaded
audience to the paper of Chisolm, Bridge
and Prebble by presenting it as a
allegorical tale. The text of this tale is
reproduced below.
Dramatis Personae
Sir Irving Clay of Hermitage Castle. A
recalcitrant black earth knight reluctant
to respond to calls for better structure and
increased yields.
King Keppel of Coughlan, a local king
who has battled many times with Sir
Irving.
Sir Robert of the Loch, a local battle
hero, ally of King Keppel and builder of
the revered rainfall simulator.
Sir George the Smith, a wise and
experienced lieutenant of King Keppel.
Sir Bryan of the Bridge, renowned hero of
many battles and one of the lieutenants of
High King Smiles in the far-off south land
of Canberra.
Sir Roy of Prebble, companion-in-arms
to Sir Bryan and a meticulous planner of
field operations.
Ian the White, wizard of the south in faroff Canberra and inventor of powerful
weapons.
Peter the Ross, wizard of the north, now
dealing with the evil knights of the
Burdekin in north Queensland.

Sir Rick of Chisolm, a young local hero
ready to do battle with all evil-doers.
Desmond of McGarry and Chris the
Moran, secret agents remoured to be in
league with Sir Bryan.
Lady Jenny of Foley, the high priestess of
the rainfall simulator.
Weapons
The disc permeameter, invented by Ian
the White, being simple, portable and
backed by powerful theory.
The drip infiltrometer, invented by Peter
the Ross, incorporating the latest and
most modern technology, also lightweight
and portable.
The rainfall simulator, built from ancient
plans, cumbersome and old-fashioned but
revered by the local population.
Bulk density samplers, ring infiltrometers,
sample collectors, etc., traditional
weapons of war.
The Tale
Evil Sir Irving Clay of Hermitage
Castle has stubbornly refused to cooperate with King Keppel of Coughlan,
so the latter has called in the captains of
High King Smiles for assistance. These
captains, allied with the local heroes,
Robert of the Loch and George the
Smith, made a co-operative attack on Sir
Irving in January 1987. Both new and
traditional weapons were used.
Firstly, photographic reconnaissance
of Sir Irving's pore space was carried out
by agent Chris the Moran, together with
clandestine clod collections by agent Des
of McGarry to determine Sir Irving's
swelling behaviour. Then, the tried and
true rainfall simulator, wheeled in by high
priestess Jenny of Foley and two attendants, opened the attack by clanking
slowing across the field. At the same time,
Sir George the Smith led a flanking
movement with bulk density samples and
ring infiltrometers. Shortly afterwards,
Sir Bryan and Sir Roy charged into the
field using the new weapons of the drip
infiltrometer invented by the wizard of
the north, Peter the Ross, and the disc
permeameter invented by the wizard of
the south, Ian the White, sweeping all
before them.
Following this combined attack, the
battle report was presented to King Keppel
and his court. Two tables of data presented
by Sir Bryan showed the triumph of the
drip infiltrometer. Sorptivity had been
increased in Sir Irving's stubble retained
areas, particularly where there had been
zero till (at this stage, Sir Robert the
Fawcett, a visitor from the far-off southland of South Australia suggested that Sir
Bryan might care to use his lance when
referring to the tables of battle data).
Some progress had been made with the
revered rainfall simulator as well, but the
much-acclaimed disc permeameter had
failed in the capable hands of Sir Roy,
much to the disappointment of the wizard
Ian the White. The latter loudly complained that the disc permeameter had not
been used properly, while Sir Bryan replied
that the wizard should hold his tongue for
the burden of his tale was not yet finished.
Ian the White then threatened to turn Sir
Bryan into a toad.
After order was restored in King
Keppel's court, Sir Bryan then stated that
the battle captains had indeed felt that the
disc permeameter had not been used to its
capabilities. A local hero, Sir Rick of
Chisolm, had volunteered to lead a second
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attack, once again accompanied by the
rainfall simulator. In this attack, Sir Rick
applied a range of negative pressures to
the disc permeameter with great success.
A third table of data was then presented
to the court by Sir Bryan. Success!
Victory! Sir Irving has yielded his secrets
as last! Using the sorptivity values as a
structural index, it was clear that Sir
Irving's zero till treatments had many
large interconnected pores, while his cultivated treatments had smaller pores which
were less well connected (in fact, of low
birth). These findings agreed with the
reconnaissance photographs taken by
agent Moran, which were also presented
to the court. The court marveled at these
findings and great debate was entered into
concerning their significance. An official
bulletin will be issued in due course, while
great rejoicing continues to abound in
King Keppel's court.
Epilogue
Group discussion were held on the fourth
and last day of the workshop, and these
centred on what soil physical measurements could be recommended for evaluating the effectiveness of various management systems on the soil. It was universally felt that maintenance of "good"
structure, high infiltration rates and low
soil erosion were highly desirable in the
long term. The paper of Chisolm et al.,
with its unusual presentation and good
data, stimulated much discussion and
contributed greatly towards finding suitable methods for measuring these highly
desirable properties.

WHAT IS IN STORE FOR 1988?
5th International Soil Conservation
Conference, Bangkok, Thailand, January
18-29,1988 (ISCO; cosponsoring by ISSS
Subcommission C).
Information: Mr. Sanarn Rimwanich
President ISCO, c/o Dept. of Land
Development, Phaholyotin Road, Bangkok 10900, Thailand.
International Symposium on Managing
Sandy Soils, Jodhpur, Rajasthan, India,
February 8-12, 1988. (ISSS Commission
VI).
Information: Dr. K. Shankarnarayan,
Central Arid Zone Research Institute,
Jodhpur 342003, India.
International Rangeland Development
Symposium, Corpus Christi,Texas, USA,
February 15-19,1988.
Information: Dr. James A. Tiedeman,
Cooperative Extension, 129 Johnson
Hall, Washington State Univ., Pullman
WA 99164-6412, USA.
International Conference on Agricultural
Engineering 1988, Paris, France, March
2-6, 1988.
Information:
Dr. Francis Sevila,
C E M A G R E F , B . P . 5 0 9 5 , 34044
Montpellier Cedex, France.
5th International Symposium on Remote
Sensing for Soil Survey, Budapest,
Hungary, April 11-15, 1988.
Information:
Mrs. Dr. I. J u h a s z ,
Research Institute on Soil Science &
Agricultural Chemistry, Herman Otto ut
15,1022 Budapest, Hungary.

International Symposium on Water
Resources Management and Protection
in Tropical Areas, Havana, Cuba, May
8-12, 1988.
Information: Cuban I HP Committee,
P.O.Box 6053, Havana, Cuba.
Australian National Soils Conference,
Canberra, Australia, May 8-15, 1988.
Information: National Soils Conference,
c/o Australian Convention and Travel
Service, G.P.O. Box 1929, Canberra,
ACT 2601, Australia.
International Symposiums on the
Hydrology of Wetlands in Semi-arid and
Arid Regions (IAH and IAHS). Sevilla,
Spain, May 9-13, 1988.
Information: Dr. Pablo Arambarri,
I n s t i t u t o de Recursos N a t u r a l e s ,
Apartado 1052, 41080 Sevilla, Spain.
6th Internationa] Congress on the Study
of Bauxite, Alumina and Aluminium,
(ICSOBA), Sao Paulo, Brazil, May 11-20,
1988.
Information: Prof. A. J. Melfi, VIICSOBA Congress, Inst. Ashonomico en
geofisico, Caixa Postal 30.627, 01051 Sao
Paulo, Brazil.
7th International Congress on Soilless
Culture, Flevohof, the Netherlands, May
13-21, 1988.
Information: Secretariat ISOSC, P.O.
Box 52, 6700 AB Wageningen, the
Netherlands.
International Workshop on Validation of
Flow and Transport Models for the
Unsaturated Zone, Las Cruces/ Ruidoso,
New Mexico, USA, May 23-26, 1988
(Cosponsoring of ISSS Commissions I
and II and Working Group NV).
Information: Dr. P.J. Wierenga, Dept. of
Horticulture, Crop & Soil Sciences, N.M.
State University, Las Cruces, NM 8803,
USA.
International Symposium on Health
Problems in Connection with Radioactive
Radiation from Fertilizing Soils and
Rocks, Oslo, May 26-27,1988 (Norwegian
Academy of Science and ISSS Working
Group SG).
Information: Prof.J. Lag, c/o Norwegian
Academy of Science and Letters, Drammensun 78, 0271 Oslo-2, Norway.
6th IWRA World Congress on Water
Resources: Water for World Development, Ottawa, Ont., Canada, May 29June 3, 1988.
Information:
P.J. Reynolds, inland
Waters Directorate, Environment,
Canada, Ottawa, Ontario, Canada
K1A-OE7.
International Symposium on the Hydrology of Wetlands in Temperate and Cold
Regions, (IAHS, IPS and Unesco),
Joensuu, Finland, June 6-10, 1988.
Information: Prof. S. Mustonen, National
Board of Waters & Environment, PB.250,
OO101 Helsinki 10, Finland.
International Workshop on Hydrology of
Mountainous Areas (cosponsoring
Unesco IAHS), Vysoke Tatry, Czechoslovakia, June 6-11, 1988.
Information: Dr. L. Molnar, Czechoslovak Committee for Hydrology,
Trnavska 32, 82651 Bratislava, Czechoslovakia.
International Symposium on Solonetz
Soils; problems, properties and utilization,
Osijek, Yugoslavia, June 15-20, 1988
(ISSS Subcommissin A).
Information: Dr. M. Adam, Agricultural
Faculty, 54000 Osijek, Tenjska cesta BB,
Yugoslavia.

Dr Mark Hainsworth (centre left),
1987 Publication Medallist (see Soils
News No. 72) and Dr Ravi Anand
(centre right), Medallist for 1986 (see
Soils News No. 69), after receiving
3rd International Symposium on Genetic
Aspects of Plant Mineral Nutrition,
Braunschweig, FRG, June 19-23, 1988.
Information: Dr. M. Dambroth, Inst, of
Crop Science and Plant Breeding, FAL,
Bundesallee 50, D-3300 Braunschweig,
F.R. of Germany.
Symposium on Amazonia, Deforestation
and possible Effects at the 46th International Congress of Americanists,
Amsterdam, the Netherlands, July 4-8,
1988.
Information: Prof. Paulo R. Leopoldo,
Fac. De Ciencias Agronomicas, UNESP,
Caixa Postal 237, 18600 Botucatu SP,
Brazil.
8th International Meeting on Soil Micromorphology, san Antonio, Texas, USA,
July 10-15, 1988 (ISSS Subcommission
B).
Information: L.P. Wilding Department of
Soil and Crop Science, Texas A & M
University, College Station, TX 77843,
USA.
11th Conference of the International Soil
Tillage Research Organization (ISTRO),
Edinburgh, Scotland, July 11-15, 1988.
Theme: Tillage and Traffic in Crop
Production.
Information: Dr. B. D. Soane, President
of ISTRO, Scottish Institute of Agricultural Engineering (SIAE), Bush Esate,
Penicuik, Midlothian EH26, OPH,
Scotland.
7th North American Forest Soils Conference, Vancouver, Canada, July 24-28,
1988.
Information: Prof. G.F. Weetman, Dept.
of Forest Sciences, Univ. of British
Colombia, 23567 Main Mall, Vancourver
BC, V6T 1W5 Canada.
Sth International Conference on Permafrost, Tronheim, Norway, August 2-5,
1988.
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their presentations from Federal VicePresident, Prof Bob Gilkes (right) at a
recent WA Branch meeting. Branch
President Dr Adrian Peck, is on the

left.

Information: The Norwegian Institute of
Technology, Studies Administration, N7034, Trondheim-NTH, Norway.
International Conference on Dryland
Farming, Amarillo/Bushland, Texas,
USA, August 15-19, 1988.
Information: Dr. B. A. Stewart, USDA
Conservation and Production Research
Lab., P.O. Drawer 10, Bushland, TX
79012, USA.
9th International Symposium Humus et
Planta, Prague, Czechoslovakia, August
21-26, 1988.
Information: Dr. B. Novak, Research
Inst, for Crop Production. Drnovska 507,
16101 Praha 6-Ruzyne, Czechoslovakia.
26th International Geographical Congress,
Sydney, Australia, August 22-26, 1988.
Information: B. Thorn, Dept of Geography, Institute Building, University of
Sydney, Sydney 2006, Australia.
International Symposium on Mangenese
in Soils and Plants, Waite Agricultural
Research Institute, Adelaide, Australia,
August 22-26, 1988.
Information: Mrs Sue Moore, Univ. of
Adelaide, North Terrace, Adelaide, SA
5000, Australia.
International Symposium on Land
Qualities in Time and Space, Wageningen,
the Netherlands, August 23-26, 1988
(ISSS Working Groups MV and LI).
Information: Ir. A. Bregt, Symposium
Secretary, c/- Dutch Soil Survey Institute,
P.O. Box 98, 6700 AB Wageningen, the
Netherlands.
10th International Soil Zoology Colloquium, Bangalore, India, August 1988
(ISSS Subcommission D and IUBS).
Information: Dr. G. K. Veeresh, Dept of
Entomology, University of Agrigultural
Sciences, Hebbal, Bangalore 560 023,
India.

READING
NEW BOOKS
THE ANATOMY, PHYSIOLOGY
AND PSYCHOLOGY OF EROSION
1987; 188pp. ISBN0471 912123. Approx.
$65.-. John Wiley & Sons Ltd.
In this book, the author, Prof. E.G.
Hallsworth, maintains that most soil
erosion which has occurred since the
beginning of Quaternary time has been
caused by damage to the vegetative cover
as a result of man's activities. He examines
the methods used long ago to keep erosion
under control and shows that these
traditional methods concur with modern
scientific approaches to erosion control.
The socio-economic factors which may
restrict the adoption of modern techniques
are then considered, based upon the results
of a survey of more than 10,000 small
farmers. Psychological reasons for the
reluctance to accept modern techniques
are also considered. The author concludes
by proposing guidelines for decisionmakers which might lead to more successful adoption of modern methods in
future.
In its examination of both biophysical
and socio-economic factors of soil erosion,
this book is unique, making it invaluable
to soil conservationists, agriculturalists,
geographers and agricultural engineers.
NITROGEN CYCLING IN
TEMPERATE AGRICULTURAL
SYSTEMS
1987:494 pp. (2 vols.) ISBN 0-9596414-7-5.
$20.-. (+ $5.-postage). Australian Society
of Soil Science, c/- Mr P. Bacon,
Agricultural Institute, Private Mail Bag,
Yanco, NSW2703.
A series of 12 reviews plus 33 invited
papers covering the major issues of N
cycling in temperate agriculture and
forestry. Considerable emphasis is placed
on recently developed techniques and on
the application of basic research to field
situations in Australia and New Zealand.
Reviews include: Concepts of N Cycling,
N cycling in crop legumes, N cycling in
leguminous pasture, N cycling in intensive
N.Z. pastures, asymbiotic N2 fixation, N
Fertiliser efficiency, mineralisation and
immobilisation of N, N leaching losses,
gaseous losses of N, tillage and the N
cycle, modelling the N cycle, an economist's view of N.
SYSTEMATIC GEOMORPHOLOGY
1987; 30 pp. ISBN 3-211-82001-9. $73.-.
Springer - Verlag.
The book treats the systematic geomorphology of landscapes. After a short
general introduction which deals with the
fundamental principles of landscape
evolution, the types of landscape features
encountered on the globe are taxonomically classified and pictorially presented.
Examples illlustrating the structural
(tectonic) and petrological background of
landscape evolution are shown. The
phenomenology of slope evolution, of
fluvial features, of the ocean-land system,

of glacial forms, of deserts and volcanic
landscape are then illustrated. The book is
thus essentially an atlas of landscape
types, which are taxonomically classified
and pictorially presented, and contains
251 pictures taken by the author on five
continents. The book represents an entirely
novel compilation of systematic geomorphology which is fundamental to
geography, geology, and ecology.
SOILS OF THE WORLD
1987; ISBN0-444-42575-6. Approx. $30.-.
Elsevier Science Publishers (in assoc. with
ISRIC, FAO, and UNESCO).
The publication contains a wall chart
that presents detailed information and
high-quality colour photographs of 106
soil profiles, listed in sequence according
to the FAO-UNESCO international
classification system. All soil profiles are
of the same size scale, and labelled
according to the national classifaction
schemes of countries such as the USA,
England, Germany, France, Canada and
Australia, thus making the chart suitable
for use by scientists and students of many
countries.

ACID RAIN: THE
RELATIONSHIP BETWEEN
SOURCES AND RECEPTORS
1987; 240 pp. ISBN 0-444-01277-x.
$100.75. Elsevier Science Publishers.
This book contains the proceedings of
the 3rd Annual Conference on Acid Rain,
sponsored by the Center for Environmental Information Inc., U.S.A. The
papers presented cover the entirety of the
current legal status, and the nature and
scope of scientific understanding about
acid rain.
We know how acid rain is created, but
what is the connection between the source
of acidic pollution and the receptor region
where acid rainfall occurs? Acid Rain:
The Relationship Between Sources and
Receptors examines this critical issue lying
at the heart of the environmental crisis of
acid rain - an issue that has become the
central agenda of the public debate over
what action, if any, should be taken to
regulate and control the conditions that
create acid rain, and other phenomena of
acidic deposition.

NEW JOURNALS
THE UTILIZATION OF
SECONDARY AND TRACE
ELEMENTS IN AGRICULTURE
1987; 308 pp. ISBN
90-247-3546-7.
$100.50. Martinus Nijhoff.
The application of high doses of
macronutrient fertilisers to agricultural
crops, in order to increase their yield, has
resulted in the appearance of certain
micro-nutrient deficiencies, leading in turn
to an actual depression of the yield. A
similar effect can also be observed as a
result of measures taken to improve soil
condition, such as liming. Furthermore,
in some areas and in some countries, there
may exist a natural poverty of necessary
micronutrients.
The detection and analysis of micronutrient deficiency, as well as the
symptoms resulting from it, are dealt with
in this book. Practical methods are
described for the corrective application of
micronutrient fertilisers, covering virtually
the whole spectrum of trace elements.

ATMOSPHERIC POLLUTION
1987; 290 pp. ISBN 3-540-17997-6.
$145.75. Springer-Verlag.
Air pollution has been a recognized
problem for a long time - but understanding the importance of atmospheric
quality is a fairly recent phenomenon, and
an interdisciplinary one.
In this volume, leading researchers
present state-of-the-art data about atmospheric pollution technology. The book
addresses nine broad subject areas, including atmospheric pollution and planning studies, emission sources, effects on
man and vegetation, air pollution control,
monitoring air quality and applications.
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GEOMORPHOLOGY
1987; vol. 1 (4 issues), ISSN 0169-555x.
Subscription US$32.-. Elsevier Science
Publishers.
The need for an international approach
to geomorphology - clearly indicated at
the First International Conference of
Geomorphology - is to be fulfilled by this
new journal. Truly international in
character and wholly geomorphological
in approach, the journal will illustrate the
scope of geomorphology as an established
earth science.
Geomorphology will publish review
articles, research papers, book reviews
and letters related to pure and applied
geomorphology. The scope will include
such topics as: modelling of landforms,
landform studies on all scales, extraterrestrial landforms, geomorphological
processes, applied geomorphology, tectonic geomorphology, and climatological
geomorphology.

NATURAL HAZARDS
An International Journal of Hazards
Research and Prevention.
1988; vol. 1 (4 issues). Subscription $157.-.
D. Reidel Publishing Co.
Natural Hazards is devoted to original
research work on the physical aspects of
natural hazards, the statistics of forecasting
catastrophic events, risk assessment, and
the nature of precursors of natural and / or
technological hazards.
Although hazards can originate from
different sources and systems (atmospheric, hydrologic, oceanographic, volcanologic, seismic, neotectonic), the environmental impacts are equally catastrophic.

This circumstance warrants a tight interaction between the different scientific and
operational disciplines, which should
enhance the mitigation of hazards.
Hazards of interest to the journal are
included in the following sections: General;
Atmospheric, Climatological; Oceanographic, Storm Surges; Tsunamis; Floods;
Snow, Avalanches; Landslides; Erosion;
E a r t h q u a k e s , Volcanoes; M a n - m a d e ,
Technological Risk Assessment.
Emphasis is on both analytical and
statistical techniques, and case studies.
Occasional state-of-the-art reviews will be
welcomed. Additional features include:
record of recent hazards, letters to the
editors, calendar of events, and 'Hazards
Forum'; in the last section policy makers
are invited to contribute on social and
political aspects of natural hazards.

RECLAIMING MINE SOILS
A N D OVERBURDEN IN THE
WESTERN UNITED STATES:
ANALYTIC PARAMETERS A N D
PROCEDURES
1987; 336 pp. ISBN 0-935734-14-7.
Approx. $40.-. Soil Conservation
Society
of America.
A thorough and impartial review of the
use of 14 i m p o r t a n t analytical c h a r acteristics in mined-land r e c l a m a t i o n
planning, prepared by the Western Soil
and Overburden Task Force. Edited by R.
Dean Williams and Gerald Schuman, this
volume provides a reference for
d e s i g n i n g a n d i n t e r p r e t i n g soil a n d
overburdening sampling p r o g r a m m e s ,
guidance for future research, and aid to
regulatory authorities in making environmental impact assessments.

SOIL CONSERVATION
SOIL EROSION A N D
CONSERVATION
1985; 806 pp. ISBN 0-935734-11-2.
Approx $50.-. Soil Conservation
Society
of America.
E d i t e d by S. A. E l - S w a i f y , W . C.
M o l d e n h a u e r , and A n d r e w Lo. This
review of worldwide land degradation
problems addresses four themes: delineating the m a g n i t u d e of soil e r o s i o n ,
quantifying erosion and sedimentation
impacts on land productivity, establishing
quantitative values for erosion-causing
parameters, and implementing global and
regional conservation programmes.
Papers deal with both developing and
developed countries and illustrate how
erosion control techniques used in developed countries can or cannot be applied
in developing countries.

SOIL CONSERVATION POLICIES,
INSTITUTIONS A N D INCENTIVES
1982; 324 pp. ISBN 0-935734-06-6.
Approx. 59.-. Soil Conservation
Society
of America.
This book's 25 authors analyse current
soil conservation issues, critique current
soil conservation policy processes, look at
the private-sector role in conservation
efforts, reexamine the conceptual base for
conserving soil resources, and review
alternative conservation strategies.

CONSERVING SOIL: INSIGHTS
FROM SOCIOECONOMIC
RESEARCH
1986; 155 pp. ISBN
0-935734-12-0.
Approx. $12.-. Soil Conservation
Society
of America.
Edited by Stephen B. Lovejoy and Ted
L. Napier. A state-of-the-art review of
socioeconomic research on why landowners and operators do or do not adopt
conservation. Institutional environments,
information transfer, and other social
barriers are discussed.

RECLAMATION, TREATMENT
A N D UTILIZATION OF COAL
MINING WASTES.
1987; xxx + 668 pp. ISBN
0-444-42876-3.
$203.-. Elsevier Science Publishers.
Destined to become a major reference
work, this book presents a wide range of
specialist papers on the exploitation of
coal mining wastes (minestone). Up-todate developments and research results
are reported from all over the world,
providing a wealth of information for civil
and mining engineers, environmentalists,
and land reclamation specialists.

PROCEEDINGS JOINT
A S S S — N Z S S S CONFERENCE,
ROTORUA ^6
Available from Dr Lyle Douglas, School
of Agriculture and Forestry, University oj
Melbourne, Parkville 3052; $15.-.
T h e Title of t h e C o n f e r e n c e was
"Surface Soil Management", and the full
text of the 24 papers delivered is included
in the Proceedings. Topics covered in the
Papers include Soil Biology (enzymes,
earthworms), Soil Physics (soil strength,
water movement, structural stability). Soil
Chemistry (soil P and A l ) , and Soil
Erosion.

REMOTE SENSING FOR
RESOURCE M A N A G E M E N T
1982; 688 pp. ISBN
0-935734-08-2.
Approx. $65.-. Soil Conservation
Society
of America.
This book is an outgrowth of a national
conference on the topic held by SCSA in
1980. it is among the first books to address
t h e a p p l i c a t i o n s of r e m o t e s e n s i n g
to natural resource management: applications by agricultural producers, ind u s t r y , a n d federal, s t a t e , a n d local
agencies; a state-of-the-art review; and a
look at the future op operational remote
sensing systems. The book features 55
chapters and more than 250 illustrations,
100-plus of which are in full colour.
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SOIL CONSERVATION POLICIES:
AN ASSESSMENT
1979; 154 pp. ISBN
0-935734-04-x.
Approx. $10.-. Soil Conservation
Society
of America.
An examination of the state of soil and
water conservation policies. The book
reviews the history of soil conservation
efforts, evaluates how effective those
p r o g r a m m e s have been, and suggests
possible strategies for s h a p i n g m o r e
effective policies and programmes in the
future.

THE ROLE OF LEGUMES IN
CONSERVATION TILLAGE
SYSTEMS
1987; 153 pp. ISBN 0-935734-15-5.
Approx. $18.-. Soil Conservation
Society
of America.
Edited by J . F . Power. A compilation
of the 67 papers presented at a national
s y m p o s i u m on the t o p i c in A t h e n s ,
Georgia, in April 1987. The pros and cons
of legumes as an N source are addressed as
well as how legumes fit into crop rotations.

WATER RESOURCES RESEARCH,
PROBLEMS A N D POTENTIALS
FOR AGRICULTURAL A N D
RURAL COMMUNITIES
1983; 247 pp. ISBN 0-935734-10-4.
Approx. $10.-. Soil Conservation
Society
of America.
Edited by Ted L. Napier, Donald Scott,
K. William Easter, and Raymond Supalla.
This book presents the thinking of prominent researchers on the issues of water
quality, availability, and use in the United
States. The authors look at the history of
water research, review current research,
assess the potential research contributions
from several disciplines, and discuss how
to implement research programmes.

REVIEW
Proceedings of the International
Workshop on Quantified
Land
Evaluation
Procedures, Washington, 27 April-2 May
1986.
Edited by K.J. Beek, P.A. Burrough and
D.E. Mc Cor mack: ITC, The
Bookshop,
P. O. Box 6 Enschede, The
Netherlands;
approx. $30.-.
The purpose of this joint workshop of
two working groups of the International
Society for Soil Science was "to make
land evaluation methods more quantitative in order to increase support for
geographic and land information systems
which, on their turn are expected to
become i m p o r t a n t tools for land use
planning and environmental protection".
The argument seems to be that, if you
promote methods of land evaluation that
can be implemented much more easily
with the aid of a computerised geographic
information system (GIS), then you will
increase the use of GIS which is expected
to become much more widely used! Not a
good start, but we know what they mean
-here are 32 papers reporting where people

have got to with developing land evaluation procedures for, or suitable for, use
in GIS, an increasingly popular pastime.
In practice, any method of land
evaluation which processes site attributes
algorithmically can be used in a GIS; the
role of the GIS is that it allows the
evaluation procedure to be rapidly applied
to a large number of sites, allows the
procedure to be revised painlessly and
allows the results to be presented in
attractive maps. Offsetting these benefits
are the capital, setup and learning costs
associated with all GIS. This workshop is
proclaiming, and the reviewer agrees, that
in many situations, GIS benefits for largearea land evaluation outweigh the costs.
So, what we hope for on picking up this
volume are some bright ideas on how to
do better some particular land evaluation
tasks and how to set up cheap, friendly
all-powerful GIS.
Half a dozen of the papers are pretty
irrelevant if this is what the reader is
seeking. There is a 'beat-up' for simulation
models (Comerma and de Guenni) which
is short on results, and an exposition of
soil water sufficiency (Dent and Cook)
which is addressing matters too fundamental to be useful 'on the ground'.
Several others get over-involved in their
case study details to the point where
general lessons are difficult to extract e.g.
Olson. Beek's lead paper is disorganised
and bitty.
Enough grumbles. There is something
to set one thinking in almost every paper.
Burrough looks ahead to the possible role
for fuzzy logic in land evaluation. Maes et
al. report some interesting work on setting
up a knowledge-based system for interpreting the soil map of Belgium. Dumanski et al. describe Canadian efforts to
broaden land evaluation to incorporate
concepts such as flexibility (range of
alternative uses) and criticality (need to
reserve for a particular use). This is about
as close as the volume gets to land use
planning as the reviewer understands it;
having evaluated an area for a range of
uses, how do you trade one use off against
others on each individual site - that is the
question. Perhaps, it is because nearly
every contributor is predominantly concerned with land evaluation procedures
supported by an excellent soil data base
and a well-chosen computer system. It
remains true that land evaluation is a
highly empirical and pragmatic business
but with a place for judgement as well as
hard data. It is important for the novice
evaluator to realise that there are no
magic systems that travel well. Certainly,
one can adapt from others, but in the end
there is no escape from thinking through
what you want and how to get close to it
using what you have.

FASTS SPEAKS OUT ON BRAIN DRAIN
Australia is losing scientists to highly paid overseas jobs because it has failed to place
a high value on science and technology, according to the newly elected president of the
Federation of Australian Scientific and Technological Societies, Professor Frank
Larkins.
Professor Larkins, the head of the department of chemisty at the University of
Tasmania, said this had left fewer scientists to meet growing demands for research and
development in the industrial sector.
He was elected to a two-year term as head of the federation yesterday, succeeding
Professor Fred Smith of Monash University. The federation has more than 60 membersocieties representing 60,000 researchers and educators.
Professor Larkin said a greater effort was needed so that school students kept an
interest in science and advanced to teriary education and research and development
projects. But he said that many established scientists were lured overseas to do research
by large salaries.
Australian scientists earned an average of 25 per cent less than those in comparable
countries and professional salaries, at less than $60,000, compared badly with middle
management salaries of between $70,000 and $80,000.
"An American professor will get the equivalent of $100,000 and British professors
now get more than Australian professors — and that didn't used to be the case,"
Professor Larkins said.
"We are losing science and technologists who have been offered in the order of
$100,000 to move to American universities. When we advertise positions in Australia
and try to attract top-class people, and even to attract people from home, we find our
salaries are not competitive."
Professor Larkins said the federation would lobby the Government on science issues.
A concern was the make-up of the Australian Research Council. "We believe that the
chairman of the Australian Research Council should be very strong in science and
technology," he said.
"We have made comments to the Government on the composition of the board.
While industry and unions should clearly be represented, equally there should be strong
representation of science and technologists as well."
Commenting on the Government's policy of linking scientific research to industry
needs, Professor Larkins said the industrial sector had to devote more funds and time to
applied and strategic research.
Australia had to strike a balance "between fundamental curiosity-based research on
the one hand and the applied and strategic research on the other," he said.
"The reason we are not in balance when you look at the international comparisons is
not because we are doing too much of the fundamental related work. The analysis shows
that we are not doing enough of the applied and strategic work, and when you look at
that and say 'why not', then it is the industrial sector which principally hasn't been doing
enough in that area."
Professor Larkins said the federation's priorities under his presidency would be to get
more research done so high-technology equipment could be manufactured in Australia
and to ensure that people were trained to fill the needs this would create.
Canberra Times
10 Nov '87

K.D. Cocks
CSIRO Division of Wildlife and Ecology
Canberra

The great tragedy of Science - the slaying
of a beautiful hypothesis by an ugly fact.
Thomas Henry Huxley (1825-1895)
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