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Soils News is issued solely to financial members of the Australian Society of Soil Science
Inc., and is an informal news service of that body. It is published as material is available, at
least once per year. The statements printed within are not for citation elsewhere, and there
are no reprints. Letters, articles, notices, reviews and news items from members are
welcome and should be forwarded to:
Mr. G. J. Hamilton,
Hon. Editor, Soils News,

c/- Soil Conservation Research Centre,
P.O. Box 445,
COWRA. N.S.W. 2794
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EDITORIAL
In taking over the editorial responsibilities of SOILS NEWS I fully realize the difficulty of the task of
producing it at a frequency and standard to satisfy most members of the Society. In this respect, I
would like to pay tribute to the efforts of the previous Editor, Ian Kelly, to improve it. The task is
now mine to take over where he left off.
There has been some concern expressed recently as to the future of SOI LS NEWS. I do not believe
that its future is in doubt. But I do recognize some of its shortcomings and the impossibility of its
production without the inflow of adequate and suitable contributions. The Editor's task is to edit and
produce, not contribute as well.
As I see it there are two areas concerned with its production in which there is room for improvement.
The first is in its presentation — an area where I can contribute. The second is in the readability and
content — an area where you, the reader, can contribute, possibly with some assistance on my part.
One improvement in presentation is the pepping-up of items on members who have been honored in
some way or who have done something of note that would be of general interest to members. Three
such examples are presented in this issue — the items on Peter Charman, Keith Norrish and Bruce
Butler. These have been expanded on the norm of the recent past and a photograph of each has been
added. I'm sure that for many members it will be the first time they have seen one or perhaps more of
these fellows. I would like to think that future articles of this type will follow this pattern.
Whilst talking of photographs, good quality black and white photographs of individuals, or objects,
will improve the readability of the journal and will be welcomed on any subject.
Another idea concerns the content. Book reviews could be contributed to great advantage to the
reader particularly and the standing of the Society generally. There are many eminent scientists
amongst our ranks who would be suitable as reviewers, and the comments they could make on new
books would be of particular interest to their fellow workers in this country. Not only would such reviews be relevant to this country but they possibly could be available before similar reviews in overseas
journals.
As well, commentary articles and significant (i.e., more lengthy than normal important or topical)
addresses to branches both would add substantially to the content. I would like to see articles of these
types being contributed. They make for lively reading and generate further comment.
A lively, full and interesting journal tends to develop its own momentum to the mutual benefit of all
concerned. I hope during my term as Editor we can develop such a journal.
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A PORTRAIT OF PRESIDENT PETER CHARMAN.
Peter was born 43 years ago in London, the son of a surburban school-teacher whose ancestors had
farmed for many generations in the lush southern English county of Sussex.
His interest in farming was kindled at an early age with visits to the family farm during school holidays,
and he subsequently studied agriculture at Reading University from whence he graduated with an
honours degree in 1958.

Peter Charman. NOT a portrait he says, but the best available at the time of going to press.
At Reading he studied soils under Dr. J. Tinsley, now Professor of Soil Science at the University of
Aberdeen, and Dr. D. Jenkinson currently of Rothamsted Experimental Station and who was recently
a visiting Research Fellow at the Waite Institute. However, it was his fourth year studies into cultivation practices and their effect on soil structure which led to his real interest in soils.
He came, with his wife Margaret, to Australia in 1962, somewhat disenchanted with lack of professional opportunities in agriculture in the U.K. at that time. He joined the Soil Conservation Service
of N.S.W. shortly after his arrival in Sydney and was sent to Cowra in the central west for his first
posting. After 15 months of initial training Peter was appointed to the newly established office at
Bombala in the southern Monaro, and he supervised soil conservation activities there until the end of
1966.
3

A change in work came at that time with appointment to the soils research position at Scone Research
Centre in the Hunter Valley. It was there that Peter developed an interest in soil classification and
survey and the interpretation of soil properties of importance in soil conservation. He carried out a
number of soil surveys in coastal areas, and was influential in the development of the Service's
thinking on matters pertaining to soil survey, classification and erodibility.
After nearly six years in Scone he was appointed as officer in charge of the Gunnedah Research Centre,
a position he occupied for two years prior to taking up his present position in Sydney in 1974.
In the head office of the Soil Conservation Service, Peter is responsible for the administration and
direction of the organisation's six Research Centres located at Inverell, Gunnedah, Scone, Wellington,
Wagga and Cowra, as well as other research staff at Goulburn and Cooma.
He joined the Society in 1970, and served on the New South Wales branch executive in 1975/76. He
became President of the branch in 1976 at the same time as he was elected Vice-president of the
Society.
Peter and Margaret have three children, Rodney (10), Judith (9) and Elizabeth (8) and they live in
Chatswood, one of the northern suburbs of Sydney. Peter has a deep love of music, and spends much
of his spare time renovating his older-style home and trying to keep up with his son's sporting
aspirations.

4

PRESIDENT'S MESSAGE.
As I take over the reins of Presidency from Allan Smith, I am constantly aware of the fact that this is
the first time that New South Wales has provided the executive council of the Society since its foundation in 1956. Indeed, this is one of the main reasons I agreed to stand for Vice-President two years
ago. I make no claims to the position by virtue of academic achievement — only a very real interest in
soils and a feeling that it is about time New South Wales played a more positive role in Society affairs.
I have had an increasing feeling over the last two years that the Society is very much a fragmented one.
Our branches are all active — but widely separated geographically. Sub-committees of Federal Council
only operate by courtesy of the Australia Post and Telecom. The fact that New South Wales took
over Council's operation from Riverina meant that we had a proper "hand-over" at their last meeting.
However, by all accounts this apparently has happened rarely in the past, if at all.
Except by virtue of some interstate transfers of staff, correspondence between soil scientists working
in similar fields, and some specialist conferences attended by workers from all States, many of our
members in different branches are not known to each other.
For these reasons I have set an informal theme for the current Federal Council to aim at: this is
"Bringing the Society together".
I believe there are a number of ways we can achieve greater unity within our Society. Council has
already resolved, at its first meeting, to run during its term a general soils conference with unrestricted
attendance. This will be a major step forward in itself.
Secondly, I hope by personal visits to be able to contribute in a small way as a link between branches.
I will do my utmost to visit all branches during my term of office.
Thirdly, I envisage that we might aim for at least one full Council meeting in the next two years. This
would mean a meeting with all Branch Presidents in attendance, instead of their proxies. This type of
meeting would be costly to organise, but may well be able to be funded by an appropriate outside
body. A second full meeting could perhaps be organised in association with the general conference.
Proxies, I believe, can have a more positive role in helping to improve contact and liaison between
Council and branches. I will strongly seek the co-operation of both proxies and branch presidents and
secretaries to ensure proper contact well in advance of all Council meetings, even if there are no
contentious matters for discussion about which voting instructions have to be issued. Telephone
contact, I feel, should be encouraged to foster more personal discussion and to supplement written
requests and instructions.
Finally, this bulletin,"Soils News", is a medium whereby members can contribute meaningfully to
better member contact within the Society. I join the Editor in seeking members' assistance with
the provision of suitable contributions which may be of interest to other members.
PETER CHARM AN.
President.
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1977 J. A. PRESCOTT MEDAL WINNER
DR. K. NORRISH FAA
The J. A. Prescott Medal of Soil Science is an award made annually to a person who has made an outstanding contribution to soil science.
The President and I'm sure all members of the Society wish to record their congratulations to Keith.
The presentation of the medal to Keith was made by Professor Prescott at a dinner held on November
24, 1977. Some 41 members and friends and past recipients of the Medal, Drs. C. G. Stephens and T.
j . Marshall, attended the dinner and presentation.
A brief outline of Keith's contributions follows.
Dr. Keith Norrish is one of the world's leading soil and clay mineralogists. He is highly respected
throughout Australia and overseas for the excellence of his work. His studies on
i)

crystalline swelling of
montmorillonite,
ii) weathering of micas,
iii) phosphate minerals,
and
iv) manganese minerals
have given new understanding and insight in
soil physics, soil chemistry and pedology.
Whilst his studies on clay
minerals are many and
important, he has also
played an important role
in adapting and developing physical techniques
for this research. He is
regarded as the Australian authority on X-ray
fluorescence spectrograph^, being consulted
widely by various CSIRO
Divisions, Universities
and industry. In this
respect, he has brought
great credit to the discipline of soil science.
Furthermore, he has
pioneered the use of the
electron microprobe as a
tool in soil science, a
major achievement in
itself.
Dr. Keith Norrish has
been President and VicePresident of Commission
Dr. K. Norrish -1977.

J. A. Prescott Medal winner.
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7 of the International Society of Soil Science and has served as President of the South Australian
Branch of the Australian Society of Soil Science. He has developed ab initio the field of soil mineralogy in Australia to a level unsurpassed in the international scene. He was invited as a guest lecturer
to the 1961 American Clay Minerals Conference and was invited as a guest speaker and chairman of
two sessions at the 1972 International Clay Conference.
His reputation is further evidenced by his recent election as a Fellow of the Australian Academy of
Science.
Over the period of more than 25 years that Keith has made his contributions to the field of soil and
clay mineralogy he has also provided
—

scientific leadership of a high order for his section and

—

ready and unselfish advice throughout the Division of Soils and elsewhere.

His constructive advice and criticism is highly valued by his colleagues not only for its soundness but
also for the thoughtful and kindly manner in which it is given.
Postscript The 1978 winner of the Medal is Dr. J. K. Taylor. More information on the presentation
and recipient will appear in the next issue.
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B. E. BUTLER
HONORARY LIFE MEMBER OF ASSS.
Bruce's life membership was sponsored by the A.C.T. Branch and ratified by Federal Council in
December 1976. Mention was made of it in Issue 42, but his contribution to soil science in this
country and his service to the Society are worthy of note. Hence, a brief biography of Bruce's career
follows.
Bruce Butler's long career with the Division of Soils began in 1937 and ended with his semi-retirement
in 1976, with a break during the war years when he served with the R.A.A.F. Since retirement he has
been active in contributing to various symposia
and books, including the
forthcoming Jubilee
Book of the Division.
In all, he has published,
or has in preparation,
some 35 papers ranging
from the standard soil
surveys of the early days
of the Division, published
as Bulletins of CSIR, to
some of the most important Australian contributions to the principles
of soil distribution in
relation to landscapes.
These latter include a
number of papers that
are landmarks in pedological thinking, such as
his theory of prior
streams and recognition
of parna, his concept of
periodic phenomena in
landscapes, and his development of the concept of
ground surfaces. He was
also the first to recognize
subplasticity in soil
materials of the Riverine
Plain. Altogether, Bruce
can be proud of these
contributions that have
formed the basis for so
much of the more recent
field studies in Australia.
To quote J. K. Taylor,
Chief of the Division for
so many years of Bruce's
••

'••,

B. E. Butler — Honorary Life Member of ASSS.
career: "Butler's papers had an impressive impact on Australian pedologists and his principles have
been nicely applied by others . . . ".
Bruce's contribution to ASSS has been no less impressive. He was active in the formation of the
society, and, in 1956, was the first president of the A.C.T. Branch and a foundation member. From
1960 to 1962 he was vice-president of the society, and president from 1962 to 1964; his presidential
B

address, "Can Pedology be Rationalized ", was published by the society. In 1968, he was a member
of the organizing committee of the ninth congress of ISSS held in Adelaide. During his career, he has
acted as convener of the Soil Classification Committee which reported on the Seventh Approximation
and Northcote's proposal, was convener of the Stratigraphic Nomenclature Committee, a member of a
sub-committee on conferences, and, until his retirement, keeper of the society's repository.
Bruce can be well satisfied with his achievements in pedological research, and his contributions to the
society, which are now recognized by his election to life membership.
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FEDERAL COUNCIL NEWS

ITEMS
The 11 th Biennial General Meeting was held at the Leeton R.S.L. Club on J une 30, 1978. The President-elect Peter Charman along with his Secretary-and Treasurer-elect were in attendance.
The office bearers elected at this meeting are as follows:
Vice-President

Dr. K. G. Tiller of the CSIRO Division of Soils, South
Australia.

Honorary Secretary

Mr. B. S. C. Wood of the Department of Soil Science,
University of Sydney.

Honorary Treasurer

Mr. R. Hicks of the Soil Conservation Service of N.S.W.,
Sydney.

Subsequent to the meeting the following proxies were appointed for the Vice-President and each of
the State Branch Presidents:
Vice-President

Mr. C. A. Hawkins for Dr. K. G. Tiller.

A.C.T.

Dr. T. S. Abbott for Dr. C. L. Watson.

QLD.

Dr. P. G. E. Searle for Dr. A. L. Clarke.

RIV.

Mr. S. Pels for Mr. I. Kelly.

S.A.

Dr. M. D. Melville for Dr. J. N. Ladd.

VIC.

Mr. I. A. Vimpany for Dr. L. A. Douglas.

W.A.

Mr. H. R. Geering for Mr. P. B. Hatch.

At its first meeting on September 15, Council decided that during its term it would take on the
responsibility for organizing a general conference of unrestricted attendance and at least one full
council meeting.
Council also decided to proceed with the institution of an annual publication award for soil scientists
under 35 years of age. Details of the conditions of this award are given further on in this issue.
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PRESIDENTIAL ADDRESS
BIENNIAL GENERAL MEETING OF THE AUSTRALIAN SOCIETY OF SOIL SCIENCE
30 JUNE, 1978.
During my tenure of the Presidency I have tried to visit all Branches. I have been to Victoria to
present the Prescott Medal to R. G. Downes, and arrangements had been made for me to go to South
Australia to present the Prescott Medal to Keith Norrish. This visit unfortunately did not eventuate.
I have, however, been to South Australia and addressed the Branch since that time, and was able to
visit West Australia as well. Unless business takes one round Australia frequently, it is impossible to
visit any except the closest branches with one's own resources. However, I think it desirable that
opportunities for visiting branches should be taken when they arise and I have been grateful when
Branch Officers have fitted in with my itinerary. Such visits do, I think, foster a feeling of collectiveness within the Society.
I had the opportunity shortly after taking office of visiting New Zealand as the guest of their Society
and I was able to address their Annual Conference. I went there again last year privately and attended
the 25th Conference of the New Zealand Society. One cannot help but notice a sense of unity in
that Society. Of course the size of the country is different, and the political organisation is dissimilar
with no States. They hold their own Conference every year, most members know one another, and
there is a sense of national identity within the Society. I want to refer to these topics again but not
until I have touched on the way these and other subjects have been dealt with in the past by our
Society.
Firstly, some history to trace themes which have been the concern of the first ten Councils. That will
bring us up to 1976 when the Presidency came here, and I think I can trust your own memories to
recall dominant matters since that time.
These ten Councils were centred as follows:
Queensland
South Australia
Victoria

Professor Teakle
J. K.Taylor
R. G. Downes
B. E. Butler
Professor Quirk
T.J.Marshall
G. D. Hubble
J. K.Skene
C. H.Williams
M. J. Mulcahy

ACT
Western Australia
South Australia
Queensland
Victoria

ACT
Western Australia

The first meeting of our Society was held on 9th August, 1956. One of the first subjects was the
proposed Conference of Soil Science to be held in 1957. It was finally held, as many will remember,
in 1962. State organisations were polled and some Departmental Heads, notably in New South Wales,
South Australia and Victoria, favoured the Australian Society of Soil Science running its own Conference. On 6th March, 1957 Agricultural Council refused the Society's request for official recognition.
This subject of conferences is one that is still with us now and I will return to it later.
One cannot just look at history as a recital of events. We must compare our achievements over the
years with our aims, to see whether we have made progress and whether our Society can be regarded
as having been successful.
The objectives of the Society were stated on 13th September, 1956: "We feel that it has an important role to play in the scientific development of Australia, but it will have to establish its reputation by proceeding from lesser to greater things. The Society will earn the respect of Government
Departments and of the community at large according to what it does. The large membership, active
Branch and Federal life, useful activity of Committees, and regular publication of original and review
articles will undoubtedly put the Society in a position where its opinions will be given weight. The

n

Society cannot demand this respect but it can shape its affairs so that it earns it. We therefore feel
that the Society should grow as actively as it can, it should not do things in a small way, but rather
assume all responsibilities that come its way."
There were early criticisms that the Society was not fulfilling its function and there have been criticisms throughout the intervening years.
Professor Leeper on 22nd August, 1957 said "The major reasons for the existence of a Society are
that it can:
a)
b)

call Conferences;
publish a Journal.

We can do neither. Another reason is to form Committees, but little can be done in this direction
unless people collect money to allow the Committees to function. There is much work involved in
the functioning of the Australia-wide body but we could still have State Branches."
In other words, is the Society doing anything by going Federal that the State Branches could not do?
We have seen that one of the first subjects was one of conferences and how successful the Society was
there. Another subject was that of a Journal. The Society was informed on 22nd August, 1957 that
the journal (Australian Journal of Soil Science) will be published when "soils" pages published from
Australian scientists in the literature totalled 200 per annum. A sub-Committee was appointed to
comb through the various journals and eventually there came the general meeting of the Society on
19th February, 1962, when we received the news that the Journal "will be published towards the end
of 1962". The meeting considered that the title AJSS was more appropriate than AJSR. However,
this view was not accepted.
It has been published since that time but is it our Journal? It is better now than it was and, of course,
we have representation on the Advisory Committee; nevertheless, there have still continued to be requests, the latest one in 1974, for the Society to publish its own Journal. So that is how we have
fared on two of the criticisms raised.
On the question of Committees, we have had them on the following subjects: Academic Training,
Soil Testing, Terminology of Soil Science, the Monograph, Reference Soil Sites, Water Quality in
Australian Rivers. The first four produced published material which is to the credit of the Society.
The Monograph production — to say nothing of the contents — is a credit to Bill Greacen and John
Russell.
The Society has given awards in the Prescott Medal and the Student Prize.
Our membership has grown from 238 in 1959 through 494 in 1969 to over 666 at this time. Of
course membership is not everything.
Can we regard these activities of the Federal Society as being a success or a failure? I am not talking
here about Branch activities, which have gone on — except for on Branch — at a uniformly high level,
but about Federal activities. We could, of course, have done more, but this is always true. Should we
be disappointed? Could the branches have carried out the Federal activities?
What are our achievements? In posing this question I am taking the role of Devil's Advocate. The
Journal is not really ours, although we have representation on the Committee. We don't have our own
Conferences. We have sub-Committees of various kinds, but then Branch Committees could call on
outside expertise on any particular subject.
As a National Society, our image, our activities, our function should be greater than the sum of the
parts of the Society. We represent our own National Soil Science, in whatever way that can be described. Has the Society, has the collective experience of Soil Science in Australia, said anything? I
do not think it has. One of the reasons is that we are not conscious of being members of one Society.
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We have no opportunity of coming together as a Society. Soils News, whilst an excellent medium,
does not provide the ideal opportunity for debate, although our Editor has done his best to generate
discussion.
The activities and achievements of this Society have been worthwhile and we have reason to be generally fairly satisfied, but one aspect in which we have failed is Conferences. The only Official Conferences are those arranged through Agricultural Council; you know the restrictions on these — limited
numbers, one conference theme, exchange of information between peers, not a training medium for
younger scientists, i.e. participants to be administrators or experienced staff.
There is no opportunity in these types of conferences for workers from Commonwealth, States and
Universities to come together to review new developments, to clarify problems, or to identify areas
requiring research or investigation. There are many matters on which the Society could express a
voice, could we come together.
We know, of course, of the yearly Conference which is held successively in New South Wales, A.C.T.
and the Riverina, with members from Victoria and Queensland taking part. This simple type of
Conference could grow, but there are special problems for those in South Australia and Western
Australia in attending on a casual and unofficial basis. These Conferences, however, do present an
opportunity for students and younger research workers to get together with others.
If we have anything to say, I think the Society will be listened to. After the symposium on "The
Hydrogeology of the Riverine Plain of South East Australia" a statement was released over my name.
The statement was sent to State Departments of Agriculture, Conservation, Pollution etc. and there
were many encouraging, not just routine, replies.
The best way we can express our collective opinion on any of the important matters which it would
be justifiable for the Society to do, is by coming together, and this does not just apply to the general
body but to Council as well. It may not be generally known that the Rural Credits Development
Fund gave a grant for an in-person meeting of one of our sub-Committees. I think an in-person meeting of Council once during a two-year term would be an ideal to be aimed at. Much work and much
exchange of opinion could take place at such a meeting which cannot happen with the system of
proxies and correspondence which we now have. I would therefore like to see the Council come together. I would like to see members of the Society come together and I hope that we can have a
National Assembly of the Australian Society of Soil Science for our Silver J ubilee in 1981.
A. N. SMITH.
President J976-78

TWENTY-SECOND ANNUAL REPORT FOR THE YEAR ENDING 30th JUNE, 1978
President :
Vice-President :
Branch Presidents :
ACT
NSW
QLD
VIC
SA
WA
Riverina
Hon. Secretary:
Hon. Treasurer:
Hon. A u d i t o r :
Hon. Editor :

Dr. A. N.Smith
Mr. P. E. V. Charman
Mr. K. Spencer
Mr. P. E. V. Charman
Mr. R. C. McDonald
Mr. S. Willatt
Mr. W. E. Matheson
Dr. F. J. Hingston
Dr. R. R. Storrier
Mr. G. D. Batten
Dr. P. R. Cary
P. B. McCallum
Mr. I. Kelly

(proxy Mr. R. Crouch)
(proxy
(proxy
(proxy
(proxy
(proxy
(proxy

13

Mr. A. C. Taylor)
Mr. R. Crouch)
Mr. W. A. Muirhead)
Mr. P. Bacon)
Mr. J. A. Thompson)
Mr. A. Van der Leli)

Meetings
Five ordinary meetings were held during 1977/78.
Soils News
The Hon. Editor produced issue 42 of Soils News.
Membership
Current membership at 30th June, 1978 is 666 members, a net increase of 38 during the year.
Committees
Prescott Medal — Dr. K. Norrish was awarded the 1977 Prescott Medal.
Publications Committee
This committee was formed during 1977/78 and will consider specific publication under the name
of the Society or publication with the assistance of Society funds.
Monograph
"Soil Factors in Crop Production in a Semi-Arid Environment" has been published and reviews and
sales indicate that this major Society venture was very successful. (See Report p. 20.)
Publications Award to a Scientist Under 35 Years.
This committee was formed during 1977/78 and will first consider applications early in 1979. (See
new By-law.) In effect it replaces the Student Prize. The members of the first selection committee
are Dr. M. Bromfield, Dr. W. Muirhead and Dr. A. W. Moore.
International Congress
Several A.S.S.S. Inc. members attended the 11th Congress of the I.S.S.S. at Edmonton Canada. The
film "Soils of Australia" was loaned for showing at the Congress.
Australian Soil Conference
A proposal to hold a Soils Conference in 1979 has been forwarded to the Standing Committee for
Agriculture. As this would need to be a restricted attendance conference, some members are keen
that the Society organise a large conference with unlimited attendance. (See supporting material at
the end of this report.)
Branch Symposium
A successful Symposium on the Hydrogeology of the Riverine Plain of South East Australia was held
by the Riverina Branch. Through Federal Council, resolutions from this Symposium were forwarded
to numerous Institutions to alert various sectors of the general and scientific communities of the
salinity and water-logging problems of this region.
Australian Standards Association on Garden Soils
A Committee of members from the Victorian Branch prepared a detailed submission on a proposed
standard for Garden Soils.
Vice-President for 1978/80
Dr. K. Tiller has been nominated for this position.
By-Law Changes
An addition was made to By-law 4, as follows:
" I f the subscription of a member is more than three years in arrears his/her
membership will be automatically terminated."
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New By-Law 29 — Australian Society of Soil Science Inc. Publication Medal
1. The award will be based on work normally having been carried out in Australia.
2. The award will be given for a publication on any aspect of soil research as currently defined
in the Australian Journal of Soil Research.
3. 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 the first day of January on
the year of the award.
4.

Publication may include those under joint authorship. However, in this case the candidate
normally should be the senior author.

5. Application for the award may be made by either the candidate himself/herself or on the
candidate's behalf by a member of the Society.
6. The candidate need not be a member of the Society.
7. Applicants may suggest the names of up to two referees on whom the Society may call.
8. Applications will be judged by a committee of three members appointed by Council plus the
President. The Committee members will serve initially for three years and then their appointment will be terminated on a rotational basis. The Committee will have the power to call for
opinions from any competent scientist to help in their judgement of the applications.
9. The award will be a medal of substantial value.
10. The medal will be presented by the local branch President if the Federal President is unable to
attend.
11. The award will be called the Australian Society of Soil Science Publication Medal for 19 —.
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TREASURER'S REPORT FOR YEAR ENDED 30th JUNE, 1978.
Membership and Subscription Details

Total
Members

Branch

New members
Ordinary Student

ACT

66

3

NSW

129

13

Overseas

74/75

Subscriptions paid
75/76 76/77
77/78 78/79

59
8

18

Number
unfinancial
5

4

20

64

2

12

2
22

41

QLD

132

7

3

112

RIV

47

8

1

39

4

5

SA

109

3

6

81

9

15

VIC

86

11

2

2

20

67

WA

79

3

2

2

7

66

3

6

666

48

17

12

53

500

20

117

TOTAL

21

The Society's audited Balance Sheet and Statement of Receipts and Expenditure for the
various accounts for the 1977/78 financial year follow. Membership has increased by about
6%. The number of unfinancial members is at the unsatisfactory level of 18% of total
membership. This level is worse than the level of 15% recorded for 1976/77. The finances
of the Society, however, are in a satisfactory state.
P. R. Cary (Honorary Federal
Treasurer).
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FEDERAL COUNCIL BALANCE SHEET AS AT 30. 6. 1978

ASSETS

$

LIABILITIES

General Funds
Cash

5.06

Current account, Rural Bank N.S.W.,
Griffith Branch

1767.58

Interest Bearing Deposit, Rural Bank
N.S.W., Griffith Branch

3000.00

Accumulated funds brought forward

Add
General Account
Excess receipts over expenditure for
period 1.7.1977 to 30.6.1978

Special (Monograph) Account
Commonwealth Savings Bank of Australia
Savings Investment Account No.
A 5000706, Griffith Branch, balance
at 30.6.1978

4793.10

604.54

Add
Special (Monograph) account
1108.17
Excess receipts over expenditure
$5880.81

483.17
$5880.81

I have examined the Books of Account of the Australian Society of Soil Science Incorporated as at 30th June, 1978 and I certify that the
financial position as described in the above statement is correct.
Prepared by P. R. Cary
Honorary Federal Treasurer

P. B. McCallum
Honorary Auditor

GENERAL ACCOUNT
Statement of Receipts and Expenditure for the period 1.7.1977 to 30.6.1978
RECEIPTS

$

ASSS Inc., Subscriptions
1974/75 3 @ $2.50, 2 @ $3.50
1975/76 1 @ $1.00, 11 @ $3.50
1976/77 2 @ $1.00, 4 @ $2.50, 47 @ $3.50
1977/78 14 @ $1.00, 2 @ $1.25,1 @ $1.75,
3 @ $2.25, 337 @ $2.50,143 @ $3.50
1978/79 10 @ $1.00, 7 @ $2.50, 3 @ $3.50

1368.00
38.00

AJSR Subscriptions
1977 6 @ $0.50, 36 @ $1.00, 2 @ $4.00
1978 173 @ $5.00

47.00
865.00

14.50
39.50
176.50

EXPENDITURE

$

AJSR (Vol 15) : 5 @ $ 4 . 0 0
(Vol 16) : 165® $5.00

20.00
825.00

ISSS Subscriptions : 255 @ $3.00 (U.S.)

675.12

Honoraria
Printing: Minutes and Agenda of
Federal Council Meetings
Soil News No. 42

65.00
273.27
697.00

970.27

University of Queensland Press
ISSS Subscriptions
1975 2 © $3.00
1976 4 ® $3.00
1977 1 3 ® $3.00
1978 231 @ $3.00

1979 2 ® $3.00
ASSS Soil Monograph, Subscriptions
(64 copies® $18.75)
ASSS Soil Monograph, royalties from University
of Queensland Press
Refund petty cash, special Monograph account
Refund petty cash, general account
Bank Interest
Donations

6.00
12.00
39.00
693.00

6.00

(64 copies of ASSS Soil Monograph @ $18.75)

Petty Cash
Cartage
G. P. Briner (Vic. Branch) refund cost
registered postage Prescott medal

1200.00
110.00

62.00
2.40

1200.00
423.00
61.15
17.86
26.78
14.25

ASSS Inc. Qld. Branch, refund cost of distribution
of Soil News No. 42
Commonwealth Savings Bank of Australia
(Special Monograph Account No. 3)
Excess Receipts over Expenditure

$5047.54

13.21

500.00
604.54
$5047.54

l have examined the Books of Account of the Australian Society of Soil Science Incorporated as at 30th June, 1978 and I certify that the
financial position as described in the above statement is correct.
Prepared by P. R. Cary
Honorary Federal Treasurer

P. B. McCallum
Honorary Auditor

SPECIAL (MONOGRAPH) ACCOUNT No. 3
Statement of Receipts and Expenditure for the period 1.7.1977 to 30.6.1978.
RECEIPTS

$

Interest

EXPENDITURE

44.32

Deposit from ASSS Inc.
Federal Council
Current Account

500.00

Refund Petty Cash to General
Account
Excess Receipts over
Expenditure

$544.32

$
61.15

483.17
$544.32

I have examined the Books of Account of the Australian Society of Soil Science Incorporated as at
30th June, 1978 and I certify that the financial position as described in the above statement is
correct.
Prepared by P. R. Cary
Honorary Federal Treasurer

P. B. McCallum
Honorary Auditor

PETTY CASH ACCOUNT 1.7.1977 to 30.6.1978
RECEIPTS

PAYMENTS

$

Postage

Balance 1.7.1977
Cash

5.06

Refund to General Account

By Cheque
No. 421
424
428
453

Stationery

30.00
40.00
30.00
10.00

Balance 30.6.1978
Cash

$115.06

$
86.94
5.20
17.86

5.06
$115.06

I have examined the Books of Account of the Australian Society of Soil Science Incorporated as at
30th June, 1978 and I certify that the financial position as described in the above statement is
correct.
P. B. McCallum
Honorary Auditor

Prepared by P. R. Cary
Honorary Federal Treasurer
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REPORT OF MONOGRAPH COMMITTEE (1976-78):
Publication, in late July 1977, of the Monograph "Soil Factors in Crop Production in a Semi-arid
Environment" Eds. J. S. Russell and E. L. Greacen terminated the commission of the Monograph
Committee which was responsible for managing this project.
The printing run was 1660 copies. Of these 750 went to Sydney for distribution and the remaining
910 were retained in Brisbane. Sales from Sydney to 31 March, 1978, were 142 copies,from Brisbane,
to 14 June, 1978, 498 copies, a total of 640 copies or 38.5% of the printing. Only 6 of the sales were
on overseas orders. The University of Queensland Press sent book announcement forms to Australian
universities, C.A.E.'s, and other groups likely to be interested. Overseas promotion is through
Prentice-Hall International, London, and the Press' New York editor in the U.S.A. The former were
sent publication information and review copies, and normally advertise in appropriate media.
It is to be expected that sales will be greatest in the 12 months following publication, but delayed
reviews in, for example, the I.S.S.S. bulletin might give them a later spurt. The only published review
of which we are aware is in Search 9:5.
G. D. Hubble
Convener: Monograph Committee

PUBLICATIONS COMMITTEE REPORT
During the year, following discussion by Federal Council, a Publications Committee was formed.
With the completion of the task of the first Monograph Committee this Committee has been appointed to consider specific publication under the name of the Australian Society of Soil Science Inc., or
publication with the assistance of Society Funds.
Membership of the Committee is Dr. J. S. Russell (Convener), Dr. R. R. Storrier and Dr. C. L. Watson.
In the absence of a journal, and with limited funds, it is likely that the Society will achieve greatest
impact with substantial (even if infrequent) publishing.
As the Publication Committee is currently considering broad aspects of future publishing by the
Society, individual views and suggestions on this matter by members would be welcome.

Convener: Publications

J. S. Russell
Committee

MOTION FOR NATIONAL CONFERENCE OF UNRESTRICTED ATTENDANCE
SUPPORTING MATERIAL
(1) Among the branches there appears to be widespread support for a national, unrestricted, soil
conference (see 97 and 98th Minutes of the Federal Council).
The last general Australia-wide conference was held in Brisbane as long ago as 1966 (attendance
237). The 1974 meeting in Melbourne had a specialised topic; viz. Soil fertility, and attendance was
restricted to 118.
(2) A general .conference must now, of necessity, be organized by the Society itself. The Standing
Committee of Agriculture has made it perfectly clear that they will only sponsor meetings of a more
specialised nature, with a limited number of participants (see 99th Minutes). Restricted conferences
do, of course, fulfil a specific purpose, but are no substitute for a general conference. The latter
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most readily allows for cross-contact between the various disciplines within the field of soil science. It
also provides a valuable meeting ground for others from soil-related disciplines and also a forum for
graduate students.
The negotiations now in train for a specialised meeting (101st Minutes) are therefore not relevant, in
principle, to any decision to hold a general conference. However, the conference should not, of course,
clash timewise.
(3) Many other professional bodies organise their own general conferences (and also specialised
conferences for that matter) on a regular basis. Both the British and American Soil Science Societies
organize general conferences annually. In Australia the foresters, for example, have a triennial conference.
(4) There is no pressing need to be dependent on financial support from outside bodies such as the
Standing Committee of Agriculture. Costs can be largely recouped by fees. Moreover, it is unwise to
be financially beholden to an agricultural body since soil science in Australia has increasing relevance
to various environmental, forest, and urban issues.
C. L Watson
President, A.S.S.S. (A.C.T. Branch)
(on behalf of Committee).
PUBLICATION MEDAL AWARD CONDITIONS
The Federal Council of the Australian Society of Soil Science has recently instituted the award of a
Publications Medal. The first award will be made in 1978 and nominations are now invited for the
award.
1.

The award will be based on work normally having been carried out in Australia.

2.

The award will be given for a publications on any subject of soil research as currently
defined in the Australian Journal of Soil Research.

3.

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 the first day of January of
the year of the award.

4.

Publications may include those under joint authorship. However, in this case the candidate
normally should be the senior author.

5.

Application for the award may be made by either the candidate himself/herself or on the
candidate's behalf by a member of the Society.

6.

The candidate need not be a member of the Society.

7.

Applicants may suggest the names of up to two referees on whom the Society may call.

Three copies of all applications are to be submitted before February 28, 1979 to the Honorary Federal
Secretary, Australian Society of Soil Science, Department of Soil Science, University of Sydney,
N.S.W. 2006.
The deadline for this first award is later than normal because of the lateness of publishing issue 43.
Normally applications should be lodged before December 3 1 , of each calendar year.
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ISSS ITEMS
USES OF SOIL INFORMATION SYSTEMS
This is the title of the proceedings of a meeting in the ISSS Working Group on Soil Information
Systems held in Canberra in March 1976 and recently published by Pudoc in Wageningen.
The contents include a survey of the computing facilities available in Australia to enable soil information systems to be set up and accounts of seven "case histories" of such systems in Australia and New
Zealand. Contributions come from state organizations, CSIRO and industry.
This 100-page paperback costs $6.50 and is available from Dr. A. W. Moore, CSIRO Cunningham
Laboratory, Mill Road, St. Lucia, Qld. 4069, to whom orders and enquiries should be directed. A few
copies of the proceedings of the first meeting held in Wageningen in 1975 are also available from the
same source at $3.50.

BRANCH ACTIVITIES
BRANCH MEETINGS
Australian Capital Territory
On June 27, Professor R. S. Mansell from the University of Florida addressed a meeting on "Leaching
of nutrients in sandy soils". Professor Mansell was on leave at the CSIRO Division of Environmental
Mechanics when he gave his talk.
Dr. D. S. Mclntyre of the CSI RO Division of Soils, Canberra, spoke on "Water and air relations in soils
for sports grounds and greens" at a meeting on August 1, 1978.
CSI RO Division of Environmental Mechanics Pye Fellow, Professor W. R. Gardner from the University
of Wisconsin addressed a meeting on August 22, on "Soil research in North America : a critique".
Professor of Soil Science in the Department of Soil Science and Biometeorology, Utah State University, Professor R. J. Hanks spoke on "Crop production in relation to water use" at a meeting on
September 14. Professor Hanks is currently a Senior Fulbright Scholar at the Department of Agronomy, Waite Research Institute.
At a meeting on October 3, Mr. J. H. Fryer of the Horticulture Section, Department of the Capital
Territory, spoke on "Soil limitations for urban tree planting in Canberra".
All of these meetings were well attended, with the average attendance being about 40.
A forthcoming event of interest to soil physicists, hydrologists and people interested in the fate of
rain, irrigation water, agricultural chemicals and sediments is the "Workshop on Soil Physics and Field
Heterogeneity" planned for 12th to 14th February, 1979 by the CSI RO Division of Environmental
Mechanics. The goal of the workshop is to improve procedures for predicting soil-hydrological behaviour on the scale of landscape units. Particularly, it is seen as an occasion for progress to be made
in the incorporation into predictive soil physics of probability theory and statistical techniques.
New South Wales
A successful excursion was organised by Mr. R. Humphries and Dr. J. Turner of the N.S.W. Forestry
Commission to State Forests in the Lithgow area in October 1977. The purpose was to discuss the
role of soils research to forest management.
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A range of fertilizer and ash bed experiments were inspected in the Lidsdale and Sunny Corner Forests,
both of which are located on predominantly skeletal soils on metasedimentary parent rock.
On March 13 Professor J. Mabbutt addressed a meeting on "Desertification".
Dr. P. Searle presented a talk on

"Crop production in tropical soils" to a meeting on September 15.

Queensland
Mr. G. H. Price of the Soil Testing Service of Consolidated Fertilizers Limited presented a talk entitled
"Commercial soil testing in Australia — 1977" to the November, 1977 meeting of the Branch.
Dr. A. Falconer and Messrs. E. K. Leggett, N. M. Dawson and L. Bell presented a talk "Uses of satellite
imagery in agriculture" to a joint meeting of the Branch and the A.I.A.S. Branch at the Cunningham
Laboratory CSIRO on February 22,1978.
Mr. R. Berndt gave a talk to the April meeting of the Branch entitled "Soil erosion research on the
Darling Downs".
Abridged versions of these talks are presented in the Summaries of Talks section.
Victoria
On the 26 August, 1977 the Victorian Branch organized a well attended "mini-Symposium on the
physical, chemical and biological properties of potting soils". Many of those present were representatives of the Nursery industry and firms which produce and sell potting mixtures. They had been sent
circulars of the meeting through various contacts and by using the Yellow Pages of the Telephone
Directory. Their presence added much to the discussion period afterwards.
David Beardsell of the Horticultural Research Institute, Knoxfield, Victoria, spoke on "The Physical
Properties of Potting Soils". The work that he and two colleagues, David Nichols and David Jones,
are carrying out derives its main stimulus from the increasing scarcity and poorer quality of traditional
potting ingredients, such as washed river sand, mountain soil and peat moss. As replacements they
tested scoria (=»% inch diameter), brown coal, pine bark, poppy straw, rice hulls, peanut shells and
various sawdusts — all waste products of various industries.
The second speaker was Professor Lionel Stubbs, from the Faculty of Agriculture and Forestry,
University of Melbourne, who discussed the "Nutritional and Biological Problems of Artificial and
Natural Soil Mixes". He stated that the principal nutritional problems of container grown plants
relate to nitrogen.
Research at Melbourne University, based on the hypothesis that plants growing in acid badly drained
soil might tolerate NH + 4, and using indigenous species from swamps, dune cliffs, rain forest, heathland and the arid zone, showed that swamp species favour NH 4, dune cliff species varied, rain forest
species tended to favour NH + 4, arid zone species had no preference, while of five heathland species
only one showed NH + 4, preference. It has also shown that Fe deficiency, common in pot plants
prevents the reduction of N O - 3 to NH 4 and induces a N deficiency.
On April 21,1978, a successful and interesting excursion was held to the site of the Sugarloaf Reservoir, which is being constructed by the Melbourne Metropolitan Board of Works to supplement
Melbourne's water storages. The reservoir will cover 445 hectares and hold a usable volume of 95,000
megalitres of water. This will be the first storage to pond water from a lower catchment of a river in
Melbourne, and hence the water will not be in a pristine state of natural purity. The intake at the
upstream end of Yering Gorge on the Yarra River will pump water of fairly high turbidity and significant pollution levels up into the reservoir.
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The meeting was told that this is the first storage for Melbourne whose output will be fully treated to
flocculate fine suspended particles, and will be chlorinated, fluoridated and filtered. One of the fears
that the engineers had was that there might not be enough turbidity to effect efficient flocculation.
The local soils are dispersive, particularly the A2 and C horizons, and tunnel and gully erosion are
known to occur. Water in farm dams is always muddy. Total salt concentration in the pore water is
very low, but proportions of exchangeable sodium and magnesium are relatively high. The soils in the
low positions in the landscape are more dispersive than those in high positions. The source of the
sodium could be in the detrital albite feldspar found in the mudstone, while the magnesium could be
released by the weathering of chlorite. These soil properties played a role in deciding whether and
where to use the soils in the construction of the dam wall and in the type of construction finally
selected.
At a meeting on the afternoon of August 18, 1978, three officers of the Department of Agriculture's
soil survey unit, spoke on the past, present (2 current projects) and possible future activities of the
unit.
Mr. Martin referred, briefly, to the historical large scale survey activities of the unit, outlined current
projects, the trend towards smaller scale dryland surveys, and the possible future development of
special purpose projects. Survey procedures may involve greater use of critical properties, their
variations and inter-relationships. Topics also referred to included the need for more objective
methods of field measurements of physical properties, soil classification and project soil site data
banks.
Mr. J. Maher outlined current survey methods and soil classification systems used as these applied to
his detailed soil and land survey of the State Research Farm, Werribee. A brief mention was then
made of the methodology and assessment techniques used to construct a provisional land capability
map for dryland agriculture for the Farm.
Mr. W. M. B. Carr summarised the results of his land survey of the Bacchus Marsh Irrigation Area.
Aspects of soil morphology, chemistry and physics and their relationship to topography were presented. The talk concluded with a discussion of irrigation land capability assessment.
Western A ustralia
Mr. Roberts of the W.A. Department of Agriculture spoke on soil problems in Libya on May 23,
1977.
Dr. F. Honey spoke on remote sensing and resource assessment on July 18, 1977.
Mr. I. P. Little spoke on soils and landforms of Frazer Island on September 26, 1977.
Dr. E. P. Hodgkin spoke on the evolution of esturaries in south western Australia on November 2 1 ,
1977.
Dr. A. Smith, Federal President, spoke on the Australian Society of Soil Science — past, present and
future — on March 1, 1978. Dr. Smith emphasised the need to foster collectivism in the Australian
Society of Soil Science.
PERSONAL NOTES
Australian Capital Territory
H. A. Haantjens, a very active member of the Branch, has recently retired from CSIRO Division of
Land Use Research.
J. M. Aldrick has transferred from Moree to Bairnsdale.
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H. T. Mak, Miss S. H. Cheng, A. J. Campbell, K. C. Chau, Miss S. V. Briggs, G. L. Porter, B. D. Millar,
P. Khanna have applied for admission to membership of the Society.
New South Wales
Mr. R. H. Read recently returned from a 16 months long study leave in the United Kingdom. Whilst
there he visited research institutions in Belgium (Ghent) and the Netherlands (Wageningen). He also
visited the World Health Organization headquarters in Switzerland.
Dr. I.C. R. Holford has returned from the United States where he was working on phosphate uptake
in waterlogged soils.
The Branch has recently gained some new members. Some brief detail on them is provided by way of
introduction to the Society at large:
Dr. C. Chartres, School of Geography University N.S.W. Dr. Chartres received his Ph.D. at Reading
and has worked as a soil surveyor with a U.K. based company.
Mr. D. Moor, Geologist, is working in the Bathurst area.
Mr. J. Quilty, Soil Conservationist, is working on urban capability surveys for the N.S.W. Soil Conservation Service.
Dr. G. Sholz, Department of Soil Science, University of Sydney, was formerly Soil Surveyor with the
West Germany Soil Survey Institute. He has also worked in South Africa and Western Australia.
Queensland
Dr. D. F. Yule has returned to the Agricultural Chemistry Branch, Department of Primary Industries
after three and a half years at the University of Wisconsin where he obtained degrees of M.Sc. ("Longitudinal and Transverse Dispersion Coefficients in Unsaturated Plainfield Sand") and Ph.D. ("Soil
Shrinkage Relationships of Central Texas Vertisols") under Professor W. R. Gardner and Dr. J. T.
Ritchie (for the Texas research). Dr. Yule will return to soil water research in Central Queensland.
Dr. K. J. Coughlan of the Queensland Department of Primary Industries, Agricultural Chemistry
Branch, was recently awarded a Reserve Bank Research Fellowship (Agriculture) to undertake research for 12 months at the Waite Agricultural Research Institute, University of Adelaide. His study
will involve the behaviour of swelling clay soils from the Darling Downs, Emerald Irrigation Area and
Burdekin Valley.
South Australia
Dr. D. J. Chittleborough, S.A. Department of Agriculture and Fisheries, has been awarded a M.Ag.Sc.
degree by the University of Adelaide for his thesis "Assessment of a land system survey at Monarto,
South Australia".
Dr. A. R. Dexter, Waite Agricultural Research Institute, has been awarded the 1977 Jubilee medal of
the British Society of Soil Science. This medal was awarded on the basis of his paper "Internal
structure of tilled soil" published in the Journal of Soil Science.
Western Australia
Professor A. M. Posner has been appointed Chairman of the Institute of Agriculture at the University
of Western Australia. Professor Posner recently visited all soil research centres in New Zealand. He
also attended a symposium on the soil-root interface at Oxford (U.K.) and a Faraday Society discussion on colloid stability in Holland.
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Members of the Branch who attended the 1978 Congress of the ISSS in Edmonton are Dr. Hingston,
Mr. McArthur, Dr. Peck, Mr. Pepper and Mr. Stoneman.
Dr. M. L. Sharma recently returned from overseas. Dr. Sharma visited various research institutes in
the U.S.A., Canada, the U.K., the Netherlands, Israel and India. Whilst in the U.S.A. he undertook
studies in hydrologic variability of field soils in Oklahoma and Tennessee.
CONFERENCE ACTIVITIES
New South Wales
The fourth in the series of general soils conferences run by the three branches within N.S.W. was held
in Armidale from May 1 7 - 1 9 , 1 9 7 8 . The meeting was organized this year by the New South Wales
branch, and amongst the eighty participants were soil scientists from Queensland, Victoria and Western Australians well as from the "home" branches of New South Wales, Riverina and A.C.T.
The conference was held in St. Albert's College, University of New England and the excellent facilities
for both the proceedings and accommodation contributed much to the undoubted success of the
meeting.
The format remained that of a general conference, with papers being presented over two days and an
excursion on the third.
A wide range of material was presented for discussion, and covered soil technology, soils and land use,
soil chemistry, nutrition and fertility, soil physics and water relations, soil survey and pedology. The
excursion was to the Point Lookout area and looked at soils along the route, mining, forestry and soil
conservation problems.
The branches' thanks go to Keven Styles, John McGarity, Bing So, Mike Melville and Peter Charman
for helping to maintain the fine standard of this series of meetings. Riverina Branch are organizing the
next one in 1979.
Abstracts of the papers presented are presented below following the South Australia notes. People
wishing more information than that given should contact the authors directly.
Riverina
Hydrogeology of the Riverina Plain, 1978.
The Riverina Branch held a Conference at Griffith, New South Wales on 27 - 28 July, 1978 on the
"Hydrogeology of the Riverina Plain of South East Australia". This conference was seen to be
necessary since the last such conference was held in 1966,and important because of the general recognition of the deteriorating quality of the water in the Murray River Basin.
The Conference involved people concerned with both research and administration of natural resources
in the region and concentrated on five main topics: Geomorphology; Groundwater Hydrology;
Irrigation on the Alluvial Plain; Management and Reclamation; and Disposal of Saline Effluent.
The content of papers and the summary of the plenary session will be of considerable interest to those
concerned with the problems of irrigated land use.
Copies of the Proceedings are available at a price of $10.00 plus $2.00 or $3.40 for postage within or
outside of Australia respectively. Information Brochures on the content and source of this publication are enclosed in this issue of Soils News.
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Tri-Branch Conference 1979
Riverina branch have accepted the task of organizing the fifth such conference of this series held
between the A.C.T., New South Wales and Riverina Branches. The 1979 Conference is to be held at
Yanco Agricultural College and Research Centre from May 9 - 1 1 . Its theme will be "Recent Advances
in Soil Science".
Paper summaries should have reached the organizing Secretary Mr. R. J. Crouch, Soil Conservation
Research Centre, P.O. Box S.146, Wagga Wagga, N.S.W. 2650, by October 1 1 , but the final deadline
for papers is February 5,1979.
Aeolian Landscape Conference
Riverina Branch has further taken on the task of arranging a conference on "Aeolian Landscapes in
the Semi-Arid Zone of South East Australia". This is to be held at Mildura during October 1979.
The major purpose of this Conference is to review the current state of knowledge on the origin,
formation, characteristics, land use and management of the "mallee" type landscapes in N.S.W.,
Victoria and South Australia which have a long and varied land use but with only limited documentations of the above aspects.
The intention of the organizers is that a series of invited papers be presented to review the major
topics, and to accept short papers on particular aspects of the major topics which will be included
with the working papers and provide additional basis for discussion.
Further information may be obtained from the Organising Secretary, Mr. M. E. Stannard, Water
Resources Commission, P.O. Box 156, Leeton. 2705.
South Australia
The South Australian Branch held a one day symposium on land evaluation techniques, on September
30,1977, at the Waite Agricultural Research Institute. The symposium was attended by 60 people
representing a range of government departments and private organizations.
The speakers and their topics were as follows:
Mr. D. J. Chittleborough
(S.A. Dept. Agric.)

Limitations of reconnaissance soil surveys.

Mr. K. G. Wetherby
(S.A. Dept. Agric.)

Computer mapping of soils.

Mr. K. McLay
(S.A. Inst. Tech.)

The use of remote sensing for mapping.

Mr. J. Cooper
(S.A. Inst. Tech.)

Uses and limitations of soil maps for valuation.

Mr. D. Stapleton
(S.A. Inst. Tech.)

Engineering uses and limitations of soil maps.

Dr. D. J. Plowman
(Monarto Development Comm.)

Land suitability as a basis for planning.

Dr. E. G. Hallsworth, Chairman of Land Resources Management, CSIRO summarized the proceedings
at the end of the day.
The papers presented at the seminar have been published and copies are available at $2.00 each.
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1978 T R I - B R A N C H CONFERENCE ABSTRACTS
AMMONIA FLUXES ABOVE A NANDI SETARIA PASTURE
V. R. Catchpoole *
Fluxes of ammonia into the atmosphere above a grazed Nandi Setaria pasture were calculated immediately after and eight weeks after an application of urea (93 kg N ha — ^).
The urea flux removed 12% of the N in nine days. The background flux (in July) removed 0.08 kg N
per day.
The need for more research to assess the annual loss of ammonia into the atmosphere, and to define
the factors that influence flux densities is discussed.
*Division of Tropical Crops and Pastures, CSIRO, St. Lucia. Qld.
CHANGES IN THE NUTRIENT STATUS OF SOIL, LITTER AND UNDERSTOREY
PLANTS FOLLOWING PRESCRIBED BURNING.
R. J. Raison, P. V. Woods, J. R. L. Hoare *
Over the 4 year period of study, the application of low intensity prescribed burns had no significant
effect on surface (0-10 cm) soil properties, but did significantly reduce the pool of N and P stored in
surface litter + understorey plants.
This study highlights some of the problems associated with a static approach to measurement of the
effect of fire on soil fertility. A useful, supplementary, functional approach is advocated.
*Division of Forest Research, CSIRO, Canberra. A.C.T.

THE FIXATION OF NITROGEN IN ASSOCIATION WITH THE ROOTS OF SOME
TROPICAL GRASSES
K. L Weler *
Nitrogenase activity in the rhizosphere of some tropical grasses was measured via the acetylene reduction assay on soil plus plant cores. The cores were incubated in perspex chambers under a 10%
acetylene-air atmosphere for 24 hours. A 0.5cm sample, taken after this incubation period, was
injected into a gas chromatograph for quantitative identification of gases. Relatively high rates of
nitrogen fixation were associated with 7 grass species out of 16 collected in Queensland and the
Northern Territory. Variation in nitrogenase activity of several grass species occurred between sampling sites. Grasses growing on a heavier soil tended to have higher rates of nitrogen fixation than
those growing on a lighter soil.
*Division of Tropical Crops and Pastures, CSIRO, St. Lucia. Qld.
THE INFLUENCE OF SOIL FACTORS ON PHOSPHORUS
EXTRACTION BY COMMERCIAL SOIL TESTS
J. A. Mead *
Finely ground KH9PO4 was mixed dry with eight soils from north eastern New South Wales and
incubated at pF2 for 42 days. Changes in soil phosphorus fertility after the incubation period were
determined by Bray P1, Olsen, Colwell and B.S.E.S. methods.
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The effects of the soil phosphorus parameters — bonding energy, maximum adsorption capacity,
maximum and differential buffer capacity — on efficiency of extraction of applied phosporus by these
soil tests is discussed.
Improvements in prediction of soil phosphorus availability by the use of soil tests in conjunction with
the soil's buffer capacity are outlined.
* Agricultural Research Station, Glen Innes. N.S.W.
THE INFLUENCE OF NITRIFICATION INHIBITOR
" N - S E R V E " ON WHEAT YIELD
N. Mauala and J. W. McGarity *
Several rates of 2-chloro-6-(trichloromethyl) pyridine "N-Serve" were applied together with fertilizer
urea in band application to assess their influence on wheat yield in field soils. During the growing
period of the wheat crop soil samples were collected to determine the effect of "N-Serve" on the
production of total mineral nitrogen (NH4 NO~2 + NO "^N) and nitrified nitrogen (NO~9 +
NO^N).
The high rates of "N-Serve" increased crop yield where fertilizer urea was applied, although climatic
conditions which persisted during the experiment were not those considered to favour response to
nitrogen application. Further field examination of the use of the inhibitor to determine the economic
value under more favourable growing seasons therefore appears warranted.
*Department of Agronomy and Soil Science, University of New England. Armidale. N.S.W.
THE DENSITY OF SOIL AGGREGATES
N. Collis-George and B. S. C. Wood *
The kerosene immersion method and the flotation method of determining apparent density of 1-2
mm aggregates sieved from the surface horizon of a Black Earth soil are compared. The flotation
method is not as accurate as the kerosene immersion method, which can be routinely used to
determine aggregate apparent density with an accuracy of + 0.02 g cm — . Bulk densities for the
same soil under different conditions are in the order: aggregates:>'structureless' paste»field core
samples. The implications of the results for the formation of self-mulching layers and for the aeration of aggregates are briefly considered. Specimen results are presented in the appendix.
*Department of Soil Science, University of Sydney, Sydney. N.S.W.
A RADIOTRACER TECHNIQUE FOR STUDYING THE NUTRIENT RELEASE
FROM DIFFERENT FERTILIZER MATERIALS AND ITS UPTAKE BY PLANTS.
C. D. Shedley1, A. R. Till2, & G. J. Blair1.
D

In the technique presented, S was used to label the soil available sulphur pool in intact pasture
cores, which were subsequently treated with different sulphur fertilizers. Dilution of the 5 S in the
soil by sulphur released from the fertilizers was monitored by measuring the changes in specific radioactivity of sulphur in plants growing in the cores. The results showed the effects of fertilizer form,
particle size and application rate on the supply of sulphur to plants. This technique will be used for
making direct comparisons of the ability of commercially available fertilizers to maintain the supply
of sulphur to plants.
1.
2.

Department of Agronomy and Soil Science, University of New England, Armidale. N.S.W.
Division of Animal Production, CSIRO Pastoral Research Laboratory, Armidale. N.S.W.

CONSTANT FLUX ABSORPTION OF WATER BY SOIL
/. White, D. E. Smiles and K. M. Perroux *
Adsorption of water into soil as the result of a constant flux condition at the soil surface is examined
in relation to the flux concentration relation of Philip.
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The movement of the wetting front, the change in surface moisture content and water content profiles
are predicted using the measured soil-water diffusivity and a reasonable estimate of the flux concentration relation.
The predicted features of constant flux absorption agree well with experimental results for a fine sand.
* Division of Environmental Mechanics, CSIRO, Canberra. A.C.T.

ALTERNATIVE SOLVENTS FOR TUCKER'S
CATION EXCHANGE CAPACITY PROCEDURE
B. Craze and Rosemary Doust*
The preparation of washing and displacement solvents and the flaming solution in the Tucker (1974)
technique for displacement and analysis of basic exchangeable cations and the measurement of cation
exchange capacity involves the use of high-grade ethanol as a solvent. Investigations were carried out
into the effects of substituting methylated spirits for high grade ethanol and the need to deionise (a)
the washing solvent and (b) the nonionic wetting agent.
The Tucker procedure for the removal of soluble salts, exchange of cations and preparation of flaming
solutions was followed. Na and K were analysed by flame photometer, Ca and Mg by versenate
titration, NH4 byformol titration and CI by titrating with AgN03.
Bearing in mind that the precision of reporting is based on methods of analysis and equipment used,
the results of comparative tests indicate that any of the substituted solvents could be used, and there
was no need to deionise the solvents.
* Soil Conservation Research Centre, Cowra. N.S.W.
USE OF A RAINULATOR FOR STUDYING RUNOFF
AND SOIL LOSS PROCESSESS
R.J.

Loch*

A modified rainulator has been built and is being used to study the effects of stubble mulching practices on infiltration and erosion. The simulator is portable and can apply a range of rainfall intensities
to field plots up to 22.5 x 4 m in size. Measurements made include runoff, soil loss, splash erosion and
runoff velocity.
* Queensland Dept. of Primary Industries, Toowoomba. Qld.

SOME EFFECTS OF IRRIGATING COUCH AND KIKUYU GRASSESS WITH
TREATED SANITARY LANDFILL LEACHATE
R. J. Towler * and B. G. Davey **
A series of pot trial experiments are described in which leachate from sanitary landfill was applied to
couch and kikuyu, simulating the field method of disposal. The leachate was variable
in composition and contained 1 to 2 x 10 ~ 2 M ammonium N, 7 to 10 x 10 ~^ M total N, as well as
high concentrations of Ca, and K, with lesser concentrations of Mg and Na; the pH varied from 8 to
10.5 depending on the concentration of NH4. Concentrations of phosphate were very low to negligible.
When applied to the grasses, responses to the applied N were obtained when the N content of the
leachate was low; depression of yield occurred when the level of N was high. In the latter circumstance, significant responses to applied P were obtained.
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The couch was damaged by application of the leachate to the leaves, but kikuyu was not affected,
suggesting that it may be the better species to use.
These results show that this type of leachate is an important source of N and would be useful for the
irrigation of any recreation area established on landfill, provided additional P is supplied. It would be
desirable to dilute the leachate to prevent overfertilisation and damage to the sward.
Analyses of the plant materials showed that accumulation of the heavy metals Zn, Cd, Mn, Fe, Cu,
and Pb did not take place.
* Soil Conservation Service of New South Wales, Sydney. N.S.W.
* * Department of Soil Science, University of Sydney, Sydney. N.S.W.
SOIL MECHANICAL HETEROGENEITY AND ROOT GROWTH
P. S. Cornish, H. B. So and J. R. Mc William *
The activity of soil fauna and flora, and aggregation in some soils, leads to heterogeneity in structural
and mechanical properties. The field relevance of root growth studies in homogeneous media are
thus in question. This paper examines the effects of mechanical heterogeneity on root growth through
its effect on the vertical penetration of seedling roots. Sieving and repacking of soil to field bulk
density essentially destroyed mechnical heterogeneity compared with undisturbed field cores. Root
growth was not favoured by mechanical heterogeneity relative to homogeneous soil, despite the
absence of mechanical resistance in some microsites. There was some evidence that soil associated
with perennial grass species in the field was mechanically superior to soil associated with annual grass
species. Reasons for poor growth in regions of less than average resistance in soil are suggested.
* Department of Agronomy and Soil Science, University of New England, Armidale. N.S.W.
SPECIFICATION OF PHYSICAL PROPERTIES OF A SEED BED
Joceiyn E. Lloyd *
It is proposed that the properties of seed beds of consequence to germination and emergence can be
specified by a restricted number of measurements, made on a bulk basis and related to the horizontal
plane, of the macro-environment in the general vicinity of the seedling. A field procedure suitable
for routine in situ measurements to specify moisture status, aeration status, temperature regime, and
soil strength is outlined.
Results, using the outlined field procedure, are presented for six seed beds which had been prepared
for wheat. The implications of the results to further research are briefly mentioned.
^Department of Soil Science, University of Sydney, Sydney. N.S.W.

EFFECT OF SHORT-TERM WATERLOGGING ON THE GROWTH OF
SORGHUM AND SOYBEANS
G. Dun/op and H. B. So *
Short-term waterlogging of soils is a common occurrence (e.g. perched watertables on duplex soils
and waterlogged conditions in a heavy clay soils after irrigation or rain) and although recognised as
detrimental, it has largely been ignored.
Watterlogging is usually a result of unfavourable soil physical conditions and may affect the plant in
many ways. A pot experiment was carried out to investigate the effect of frequency and duration of
inundation on the vegetative growth of soybean (susceptible to waterlogging) and sorghum (reported
to be resistant to waterlogging).
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Results show that short-term waterlogging significantly reduces the vegetative growth of both sorghum
and soybean (up to 45%) and most likely will affect the grain filling stage. They also show that most
of the damage was done in the first few days of inundation and that no difference was found in the
tolerance of the two species to waterlogging.
*University of New England, Armidale. N.S.W.
THE USE OF COMPUTER TECHNIQUES IN DETAILED SOILS AND LAND USE STUDIES
S. E. Macnish *
Computer techniques for data collection, storage and manipulation were evaluated in terms of
efficiency and effectiveness in resource inventory and land use classification, as part of a soils and land
use study of a basaltic scrub area in the eastern Darling Downs. The data were subjected to various
sorting and tabulating procedures. Numerical classification and automatic cartographic output were
also evaluated in relation to traditional methods of soil classification and map display. Computer
techniques have a valuable role to play in soils and land use studies.
* Department of Primary Industries, Toowoomba. Qld.
SPATIAL V A R I A B I L I T Y OF SOIL PROPERTIES UNDER FOREST SPECIES
P. J. Ryan and J. W. McGarity *
The relationship of changes in the spatial distribution of soil properties beneath a large flooded gum
(Eucalyptus grandis Hill ex Maiden) was studied at a wet schlerophyll forest site near Coffs Harbour,
New South Wales.
Differences in the morphological horizons were recorded graphically by visual and photographic
observations in radiating soil pits excavated from the base of the tree. Additional data were obtained
from soil cores sampled on a 40 cm grid pattern over the faces of the pits.
Higher bulk density and soil moisture, lower pH, and increasing intensity of mottled and gleyed subsurface horizons were found adjacent to the bole of the tree than at 3 metres distance.
These variations were interpreted as indicating the effect of the tree through the agencies of stem-flow
water, differential litter accumulation and mechanical pressures. Counteracting the effects of these
processes were the increasing pedoturbation of mesofauna, especially earth worms away from the tree.
Mesofaunal activity appeared to be inhibited in the solum in close proximity to the tree.
* Division of Soil Science, School of Natural Resources, University of New England, Armidale. N.S.W.
FORMATION OF CALCIUM CARBONATE IN A YELLOW EARTH TREATED WITH
A L K A L I N E SANITARY LANDFILL LEACHATE
K. Y. Chan, B. G. Davey and H. R. Geering *
A column experiment is described in which leachate from a sanitary landfill is reacted with clean
covering material derived from a yellow earth soil developed on Hawkesbury sandstone. Treatment
of the soil raised the pH from 4.46 in the field state to about pH 10, due principally to the effect of
ammonia present in the leachate, which had been treated in Ca(OH)2- Calcium was absorbed in nonexchangeable form throughout the soil column with tw.o maxima; one at the surface (0.8 me. 100 g
),
and one at about 30 cm depth (1.8 me. 100 g _ 1 ) . It is hypothesized that the specific absorption at the surface was due to iron and aluminium oxides. The accumulation at depth occurred in the
form of calcite crystals associated with the quartz sand grains and surrounded by fungal hyphae. It
seems likely that the 0 0 3 = necessary for precipation of calcite is produced biologically within the
column. The calcite was analysed in situ on the sand grain by energy dispersive analysis of X-rays and
found to be free of the ionic constituents other than Ca
present in the leachate. The infra red
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spectrum of the calcium carbonate was identical with that of calcite.
* Department of Soil Science, University of Sydney, Sydney. N.S.W.
LANDSCAPE DYNAMICS IN THE COOLOOLA SANDMASS
B. J. Bridge, I. F. Fergus, R. Reeve and C. H. Thompson *
Research into the landscape dynamics of the coastal sand dunes at Cooloola has included characterisation of the landforms, soils and vegetation and measurements of solid and solute movements into
and out of the dunes.
The Cooloola sandmass is made up of large overlapping dune systems in which eight periods of dune
building are recognised. Dune erosion, depth of leaching and intensity of soil development increase
with dune age to give podzols and humus podzols 0.4 t o 5 * ! 5m deep. Vegetation varies with soil
depth and six soil-ecosystem-dune age units have sizeable extents.
Sand movement on the vegetated dunes occurs as a result of surface splash, and is related to rainfall
amount and intensity, slope and ground cover. Periodic non-wettability can occur, particularly in
rain forest on steep slopes, resulting in surface wash that moves large amounts of sand, up to 4 kg/
metre width/month. The importance of ground cover in minimising such sand movement is
emphasised.
The quantity of nutrients in the soil profile declines markedly with increasing age of unit, the dominant nutritional process being an increase in the amount of nutrients in the biomass at the expense of
the soil. In the long term, net losses result in the deporporate vegetation found on the two oldest
units.
* Division of Soils, CSIRO, St. Lucia. Qld.
HEAVY METAL CONTAMINATION OF SOIL AT AN ABANDONED MIXED
SULPHIDE ORE MINE AND ITS EFFECTS ON PLANT GROWTH
W. H. Johnston *
Field soil sampling of an abandoned mixed-sulphide ore mine site near Cootamundra N.S.W. revealed
a large variation in levels of the soil contaminants copper, lead and zinc. Variability was highest for
copper, followed by zinc and lead.
A comparison of unvegetated and vegetated sites in the contaminated area showed that unvegetated
sites contained about four times as much lead and zinc and five times as much copper.
Concentrations of total soil copper and zinc, in excess of 0.02% and 0.1%, respectively, appeared to
limit plant growth. This was confirmed by laboratory root growth studies.
Soil profile sampling showed that subsoil contamination was generally less than topsoil, but a gradual
increase in levels was evident. Regression analysis suggested that copper was less mobile than zinc,
which was less mobile than lead.
* Soil Conservation Research Centre, Wagga Wagga. N.S.W.
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DEFINING SOIL MAPPING UNITS ON THE THURGOONA-GEROGERY VALLEY PLAINS
NEAR ALBURY, N.S.W. ON THE BASIS OF PEDO-MORPHOLITH STUDIES
- A GENERAL DISCUSSION
D. C. van Dijk *
Soil studies in the Albury-Wodonga area indicate that the recognition of pedomorpholiths can provide
more satisfactory information for land use planning than the units of traditional soil surveys.
A fourteen unit pedomorpholith sequence was recognized based on the groundsurface concept of
Butler. Additional terms soil stratosequence, soil stratolandscape and soil stratotypes are proposed.
In using two valleys of contrasting landform history and referring to complex multi-storied profile
(soil stratotypes), it is concluded that soil stratigraphic studies can provide systematic information on
the soil mantle, and specific relationships of pedomorpholiths to landform provide a basis for mapping.
Furthermore, the information contained in this treatment provides much more than that by traditional classification.
* Division of Soils, CSIRO, St. Lucia. Qld.
THE ROLE OF SOIL SURVEY IN URBAN DEVELOPMENT
R. Hicks *
Soil Survey is increasingly being used as a first step to wise landuse planning in N.S.W. Selection of
areas for special uses and for differing types of development is made easier with interpretative soil
maps.
Urban soil surveys are undertaken at regional (1:25,000) and subdivisional levels (1:2,000 to 1:8,000)
using aerial photograph interpretation in conjunction with field survey and laboratory testing. Interpretative maps provide an assessment of the physical limitations the survey area presents to urban
development.
Future developments in the area of efficient data handling systems will provide a useful facility for
urban planners to derive their own interpretative maps.
* Soil Conservation Service of N.S.W., Sydney.
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SUMMARIES OF TALKS TO BRANCHES
COMMERCIAL SOIL TESTING IN AUSTRALIA - 1977
G. H. Price
(Queensland Branch, October 7977)
In Australia, soil testing has progressed considerably since the mid - 1960's when independent reviews
of the operation of soil analysis services were undertaken by the Australian Institute of Agricultural
Science and the Australian Society of Soil Science.
Operators
The State Departments of Agriculture in Victoria, South Australia and Western Australia, four
fertilizer companies (Australian Fertilizers Ltd., C.S.B.P. and Farmers, Phosphate Co-operative
Company and Consolidated Fertilizers Ltd.) and many specialist analytical laboratories in all states
(e.g. Quantum) analyse soil samples for primary producers, charging a fee for the analysis.
Samples analysed by A.F.L. originate mainly from N.S.W.; C.S.B.P. and Farmers, from W.A.;
Phosphate Co-op. Co.'s, from Victoria; and C.F.L.'s from Queensland, Northern N.S.W., Tasmania and
South Australia (through Adelaide and Wallaroo Fertilizers Ltd).
Analyses Conducted
Most laboratories routinely analyse each sample for at least nitrate — nitrogen, phosphorus (BicarbColwell or Olsen), exchangeable K, pH (1:5 soil : water), conductivity and/or chloride.
The Phosphate Co-operative Co., Consolidated Fertilizers Ltd. and Quantum also routinely analyse for
the other exchangeable cations and micronutrients.
The charges made to growers for these services are variable and range from $4.70 per sample to $25
depending on the number of analyses performed. The price charged by Quantum is the only truly
professional charge, the others do not rely solely on soil analysis to make their operation pay.
Analysis and Sampling Methods
Most laboratories use published methods with some minor variations. Sampling methods
recommended are generally similar. Two organisations sell soil sampling kits to facilitate sample
collection. Two organisations suggest 5 or 6 separate samples, each a composite of 12 cores, while
most suggest sampling uniform sites, each a composite of 20-30 cores."
Calibration, Interpretation and Reporting
As with sampling, proper training of technical staff is stressed by all operators. Most make use of
C.S.I.R.O., State Department or Research Institute data from long term experimental programs,
from which are tabulated a range of recommended nutrient application levels corresponding to ranges
of analytical results obtained. Some (e.g. C.F.L.) have devised more elaborate interpretation charts
which include explanatory notes on factors affecting fertilizer use on the particular crop situation.
Discussion of the interpretation with the grower to jointly develop a fertilizer program suitable for his
use, taking into account prices, equipment, production goals and his financial situation, is a more
recent trend. Generally, however, interpretation is from a central office using general recommendations, which is likely to be of lesser value to the farmer.
Improved interpretation methods are likely to prevent soil testing falling into disrepute — improvement depends on personal attitudes and district factors as much as soil chemistry.
Results are reported as parts per million or per cent of air dry soil. Occasionally, some laboratories
categorise the results as " L o w " , "Medium" or "High". It is up to the grower then to contact someone
who can interpret the results. Most organisations suggest the local Departmental adviser or a consultant. One organisation (C.F.L.) also sends copies of results to their field representative, agronomist
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and local Departmental adviser, any of whom can interpret the results for the grower.
Plant and Water Analysis Services
Most Departmental laboratories analyse plant and water samples free of charge to primary producers.
Despite this at least 5,000 samples pass through commercial laboratories in a year. One fertilizer
company analyses plant tissue for NPK only, while two others analyse each sample for 12 or 13
nutrients as a routine. One other laboratory (Quantum) conducts analyses on grain, oilseeds and
stock feed, as well as the usual plant nutrients in plant tissue. Most of the interpretation data available has come from overseas (e.g. Chapman), although some of the State Departments and C.S.I.R.O.
have developed the critical values for some nutrients and plants in Australia (e.g. Leece, Barke,
Andrew).
Future Developments in Soil Analysis Services
Some aspects where future development is desirable are:(i)

standardisation of sampling procedures within specified areas and for particular crops;

(ii)

standardisation of calibration methods and presentation of interpretation data in a useful form;

(iii) collection and use of more interpretation information by soil scientists and agronomists;
(iv) improvements in analytical methods;
(v)

development of new analytical methods to improve prediction;

(vi) use of computers to utilise past data for mapping or monitoring trends on fertility and nutrient
levels at farm, district or regional levels;
(vii) adoption of new attitudes by advisers, scientists and growers, stressing the three major roles —
monitoring, trouble shooting and best rate prediction — to place soil analysis in its correct
perspective;
(viii) training of interpreters so that, by using all other local information on climate, crops, soils,
responses to fertilizer and management practices, soil analysis will be a valuable management
aid for primary producers.
Despite the progress made in recent years, soil analysis still has to be resold to growers, advisers and
scientists. There are some who still believe that successful soil analysis requires an economic production function derived from an orthogonal polynomial. I do not believe this to be the case.
Soil analysis has been used successfully by growers in all types of soil and crop situations in Australia.
In many cases, they come back year after year, sampling the same paddocks. They must be convinced
there is a benefit in it.
USES OF SATELLITE IMAGERY IN AGRICULTURE
A. Falconer, E. K. Leggett, N. M. Dawson, L. Bell
(Queensland Branch, February 1978)
The satellite gives a multispectral synoptic view of the earth, recording energy in the 0.5 — 1.1 micron
wavelength range in four bands or wavelength ranges:
Band
4
5
6
7

Micron Range
0.5 — 0.6
0.6-0.7
0.7 — 0.8
0.8-1.1

Spectrum
visible green-yellow
visible red
near infra-red
far infra-red

Each scene is 185 km by 185 km with 10% overlap between scenes at the equator.
Using additive viewers, various colour enhancement techniques are available which can highlight
images from specific bands to accentuate specific land features. Superimposing the four bands of
one image produces a colour composite image.
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Selected Australian feasibility studies and U.S.A. cost-benefit studies show that repetitive satellite
remote sensing can be used to cheaply and efficiently map and monitor agricultural resources. Timely
detection of stresses and changes in crops and pastures can suggest and expedite implementation of
agricultural management strategies.
Landsat data stored on magnetic tapes may be used to produce photgraphic images for photo-interpretation, or may be quantitatively analysed using an interactive computer to enhance selected agricultural features in images. Analysis on such an interactive computer was undertaken in 1976 in the
U.S.A. by Mr. Leggett. The results of various classifications for crop vigour and vegetation patterns
were displayed by slides and described.
Landsat imagery has useful applications in resource assessments, e.g. land zones; land systems; land
units; soil features; vegetation (communities, yields); extent of flooding; condition and trend assessment;
scalding, slaking and erosion assessment. It is useful in land use delineations, e.g. broad land uses
(town, cultivation, clearing); fire assessment; water pollution (soils and chemicals); and also in such
agricultural areas as monitoring of diseases, pests, crops and droughts; crop forecasting, and as a
research tool in rangeland management.
Current delays in acquiring satellite data from U.S.A. receiving stations will be overcome with the
installation of an Australian Landsat tracking station and adequate processing facilities by late 1979.
SOIL EROSION RESEARCH ON THE DARLING DOWNS
R. D. Berndt
(Queensland Branch, April 1978)
Individual runoff and erosion events which occur during high intensity rainfall in the cultivated uplands of the Darling Downs are generally not considered serious by farmers. Only after erosion has
continued for a number of years, causing gullying and forcing land to be retired from cultivation, do
farmers recognize the seriousness of the problem. The erosion is not confined to the uplands, as the
increased runoff concentrates lower in the catchment and causes scour gullies in the deep alluvial soils
of the plains.
Approximately 35 - 40% of farmers have adopted some form of soil conservation — mainly contour
banks and waterways in the uplands and strip cropping on the lower slopes and plains. However,
these practices alone do not solve the problem, as the cropping systems used incorporate fallow
periods during which runoff and soil erosion are most severe. The situation is confounded by the
widespread practice of burning crop residues, thus leaving the soil unprotected during the seven
months fallow period, which may extend to 1 2 or 18 months when crop rotations are changed.
Work was commenced by the Soil Conservation Research Section during the mid-1960's. This aimed
at determining how best to reduce the severity of runoff and erosion during the fallow period. Infiltration studies on the cracking clay soils showed that infiltration rates were high when the soil was dry
and cracked, but that these decreased exponentially to approach zero as the profile wet-up. Based on
this knowledge, research was directed towards improving the situation by (a) adjusting fallow durations, and (b) adjusting fallow management practices. The fallow duration work, based on soil
moisture sampling of different fallow durations over a five year period, showed that the following:
(i)

Rainfall storage efficiency was highest (35 - 52%) during the first few months of fallow,

(ii)

This efficiency decreased to 16 - 2 1 % with increasing fallow duration ( 6 - 1 8 months),

(iii) An increase in the depth of wetting beyond 90 cm was difficult to achieve.
The possibility of increasing rainfall storage efficiency by reducing fallow durations led to water
balance simulation work to evaluate cropping systems involving shorter fallow durations. Conventional monoculture summer and winter cropping systems were compared with an opportunity cropping system in which summer and winter crops could be grown, depending on the availability of planting rainfall. The comparison showed that the potential does exist to shorten fallows and increase
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cropping frequencies in the higher rainfall, more erosive eastern uplands of the Downs. Such increases
are economically attractive and would result in decreases in runoff, and greater vegetative protection
of the soil.
The fallow management work carried out by the Agriculture Branch has shown that both stubble retention and zero tillage treatments produce considerable moisture conservation benefits over stubble
burnt and mechanical tillage.
These results combined thus show a considerable potential for improving the traditional cropping
practices in the region. Such improvements would complement the existing erosion control structures
and ensure adequate resource protection. Innovative farmers are already using some of the improved
practices. However, because of the great variation in soil type, land slope and climate in the region,
there is an urgent need to determine more precisely, the appropriate practices for specific situations.
If change is to occur, we are in an ideal position to influence the direction of that change and ensure
its success.
The realization of this has resulted in a joint Soil Conservation/Agriculture Branch research programme
aimed at developing and perfecting ways of using plant cover and tillage practices to reduce soil loss
to acceptable levels within the constraints imposed by economic land use.
PRODUCTIVITY OF CROPS IN EUROPEAN AND NORTH AMERICAN SOILS
B. Cockcroft
(Victorian Branch, October 1977)
In mid-1977 I investigated the most productive soils of Britain, Holland, Italy, Sweden and the United
States, with the help of local soil scientists. I studied those characteristics of the best soils that were
important in high productivity of crops. Perhaps the best way of picturing the needs of crops in a
soil is to think in terms of the soil environment that best promotes the growth of roots — water,
nutrients, aeration, low mechanical resistance and an optimum temperature. We can then compare the
best soils overseas with Australian soils in providing the ideal environment for root growth. All of the
soils studied were in high rainfall zones or irrigated.
Surface soil: It is here that we see the greatest difference between the best overseas soils and Australian soils. The best surface soils have properties of tilth that are well known, and the best tilth is not
only easiest to manage but provides a first class environment for plant roots. Overseas people suggest
that the main factors in producing this tilth include high organic matter (more than four per cent),
free calcium carbonate, ability to reflocculate on mechanical dispersion, some ferric oxide, high levels
of coarse silt, an active clay, and a well drained profile. All these soils are young compared to the
average Australian soil.
Upper subsoil: The best contain high levels of nutrients, are soft, stable, contain large numbers of
biotic pores, (up to 1500 per square decimetre) and often contain permanent cracks. Concentrations
of crop roots are high in such material. These properties are the result of a particular type of parent
material, first rate under-drainage and a lot of biological activity. However, even the best soils are
compacted by traffic and, in fact, only few profiles are ideal in this regard between 15 and 60 cm;
most cropped soils contain subsoils that in the virgin state are like the best described above, but under
cropping have a high mechanical resistance to root growth and few roots.
Deep subsoil: At depths greater than 60 cm in these highly productive soils, the soil is high in
nutrients and soft, but especially important, they contain a high number of biotic pores — root channels and earthworms mainly — which ensure rapid drainage of the profile. Many of the research
workers stress the importance of plant roots and animals in the subsoil, and there is little doubt of
their high activity. This contrasts markedly with most Australian soils.
Most Australian soils contrast markedly to these that are ideal for plant roots. In our soils in
which high value crops are grown, in particular horticultural and row crops, it is economic to modify
the soil mechanically, stabilize it andmanageit to maintain and even develop a soil structure much
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more suited to growing plants. These Australian soils, with their solodized profiles, have surface soils
prone to slaking or dispersion or both and compact clay subsoils with low permeability. Especially,
our irrigated duplex soils will respond to soil modification and special mangement. For the surface
soil, subsoil and deep subsoil several aspects are important here.
In the surface soil the following are important in ensuring high production:
—

the use of modern cultivation machinery

—

rapid drainage through the profile

—

slow wetting

—

biological agents

—

minimum tillage, or if possible, zero tillage

—

minimum traffic

—

organic matter, as a mulch if possible

In the upper subsoil the following are important:
—

shattering with rippers and stabilizing with gypsum as necessary

—

special machinery to break it up to more ideal sized aggregates

—

use of plant roots

—

use of soil animals

—

injection of fertilizer

In the deep subsoil the following are important:
—

selection of a permeable, soft C horizon

—

very deep ripping

—

development of biological activity.

EFFECT OF ORGANIC COMPOUNDS IN SOIL ON PLANT METABOLISM
Dr. Lyle A. Douglas
(Victorian Branch, March J978)
The occurrence of a large number of organic compounds in soil may arise through direct additions, as
in sewage applications, or through breakdown of organic substances in dead roots and leaves. It has
been known for some time that organic compunds in soil affect soil physical and chemical properties. In addition to these effects, some organic compounds may directly affect metabolic processes
in plants.
Evidence was presented that suggests the importance of phenolic lignin degradation products in soil
on plant metabolism, and that plants supplied with adequate quantities of physiologically active
organic compounds may be better able to maintain yield during stress periods.
That some organic compounds can be taken up whole by plant roots has been demonstrated with pea
plants growing in a nutrient solution containing labelled amino acids. The decomposition of lignin,
which makes up 10 - 30% of dry matter of plants, produces the basic building blocks of coniferyl, sinapyl and
p-conmaryl alcohol. These undergo the following transformations in soil:
(i)

shortening of the side chain and formation of phenol carboxylic acids;

(ii)

demethylation of phenol ether to phenol carboxylic acids with OH groups in the ortho position;

(iii) hydroxylation of phenol carboxylic acids;
(iv) oxidative decarboxylation to hydroquinone derivatives;
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(v)

cleavage of ring to aliphatic keto acids and possibly pyridines; and

(vi) dimerization and polymerization reactions.
Ellwardt has detected 160 polycyclic aromatic compounds in soil organic matter using gas chromatography and mass spectrometry.
That phenolic compounds are taken up and metabolized is shown by the results (Table I) obtained by
germinating seeds and growing plants incubated with carbon-14 labelled p-hydroxy-benzoic, vanillic
and syringic acid for 3 and 6 days.
Table 1

Incubation
time

Carbon-14
location

3 days

Root
Shoot

Phenolic Compound (%)
p-hydroxybenzoic

co2
6 days

Root
Shoot

co2

Vanillic

Syringic

69.5
23.0
7.5

56.4
9.6
34.0

40.1
13.3
46.6

67.0
25.0
8.0

51.5
10.1
38.4

45.9
10.6
43.5

Approximately 10 - 30% of the added phenol carboxylic acids was taken up by plants. Thin layer
chromatography and UV spectrophotometry showed that part of the phenol carboxylic acids were
present as glucose esters, glucosides and glucose esters of glucosides. The remaining activity was
present largely in amino acids, to wit aspartic and glutamic acids, formed by amination of oxalacetic
and keto-glutaric acid in the citric acid cycle. In cell suspension cultures, phenol carboxylic acids are
also transformed.
Certain of these compounds tend to increase the dry weight and yield of plants. In experiments
with rye seedlings and summer wheat,the increases were mostly of the order of 10 - 20% with concentrations between 10
to 1 0 — " Molar of p-hydroxy cinnamic acid, vanillic acid and protocatechuic acid in the water surrounding the roots.
It has been suggested that the uptake of such organic compounds results in a partial uncoupling of
the phosphorylation process, and through an increase in monomeric compounds in the glycolytic and
citric acid cycles, finally leads to greater production of cellulose, lignin, protein and lipids.
Apart from yield increases, it has also been observed that organic compounds can help the plant to
overcome a variety of stresses. Chaminade reported that the yield of rye grass increased by adding
humus, even in the presence of toxic applications of N. Saalbach observed that plants supplied with
thymohydroquinone had more drought and frost resistance than controls.
Although we are still quite far from knowing all the specific effects and the mechanisms through
which they are expressed, the question presenting itself is whether certain organic compounds in soil
significantly increase plant yields.
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