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EDITORIAL
Once again there are elements of change within our
society. This time a mere change in format for the
newsletter. As editor, I would appreciate your comments
on the new format.
In this issue, we have the rash of articles stimulated
by the 4th Biennial Conference headed by the Keynote
Address given by Dr. Brian Walker. The address was
well received by attendes at the conference and so I
have reproduced it in full for those who couldn't make
the conference or for those who would just like to digest
it more fully. Other snippets came from Bill Bolton
Smith who waxed lyrical after receiving his honorary
membership, and David Wilcox's acceptance speech,
made by Peter Curry in David's absence, is also
reproduced with full Biblical quotations. Wal Whalley's
notes and some criticism from Bill Bolton Smith round
out the conference jottings.
Bruce Alchin has responded to Graham Peart's article
in the last issue and has also filled us in on his U.S.A
tour.
We have an update of new members from Council
and a request for nominations for positions on Council.
Another feature is the report from Wayne Mollah on
a tour by D.P.P., C.S.I.R.O. and W.AD.A research
workers through the north west. This tour covered a
large area of rangelands some of which is subject to
major degradation. As a participator/organiser I must
add that to get 20 or so researchers all together for 10
days was one of the most stimulating and profitable
exercises in communication I think I have ever been
involved in. There should be more of these to tackle the
major problems faced by rangeland users. Perhaps they
might even include pastoralists next time and could go a
long way towards breaking down the very real barriers
Bill Bolton Smith sees between the users and the
researchers.
(G. Gardiner)
EDITOR

LETTERS TO THE EDITOR
Dear George,
I have recently returned from attending the 4th
Biennial Conference of AR.S. at the University of New
England, Armidale.
In the concluding stage of the Conference, I was
presented with a certificate by President Ken
Hodgkinson, recognising my Honorary Membership of
A.R.S. which was awarded to me in May 1985. It was
indeed a proud moment for me and my sincere thanks
go to all concerned with the A ward and with the design,
printing and presentation of the Certificate.
My interest and involvement with Rangeland
scientists goes back to about the mid 1960's when
serious interest in the subject was just getting mobilised.
Fellows like Ray Perry and Ken Ulyers were some of
the first I encountered and we could all see the need for

serious cross-discussion between experienced and
practising graziers and the academics studying
rangeland science in its various forms.
I was present at what was possibly the first Arid Zone
Conference in Canberra in May 1969. My good friend
and fellow Broken Hill district grazier, the late Ron
Caskey, presented an excellent paper at the conference
and I was amazed when after an honest attempt at
sharing his experiences, his knowledge and his
ambitions with all present, he immediately came under
attack from a number of academics representing various
fields of interest who were in the audience.
I was amazed because here was a man whose years of
experience in Rangeland Australia possibly amounted to
10 times that of any of the people attacking him, being
queried and condemned by people who should have
been crowding around trying to gain as much
knowledge as they could while they had the chance.
That was when I realized that a gap exists between
the scientist and the grazier and I must admit that nearly
20 years and many conferences down the line, the gap is
still as bad. I think it is a great shame because any study
of less than 20 years of almost any problem in
rangelands is virtually useless because you need at least
30 years to experience all the variables which can affect
the management decisions and condition of the land at
any given time and very few studies by anyone person
or group on the academic side last that long.
I believe it is vital that the enormous bank of
knowledge and expereince of older bushmen is recorded
in some way before they all depart to the "land of fat
stock and green pastures" or wherever old bushmen go.
In a serious endeavour to commence something
worthwhile towards this end, it is my intention to put a
lot of my memories and thoughts and experiences
spanning some 50 years in the one area into a series of
articles which I hope Mr. Editor, you may see fit to print
in the newsletter from time to time when you need some
padding or maybe just because you are interested in
them as a medium for discussion. I sincerely trust that
this may prompt many more graziers either practising
or retired to do likewise so that we may eventually have
on record for all time, some of these thoughts and ideas
from many different parts of Australia.
I must warn that nothing that I have to say can be
proven and I have found from experience that
something only becomes a fact after it has been proven
by a scientist. I would like to know just how many millions
of dollars have been spent in proving things that we said
were a fact 20 or more years ago, and in so many cases
have been proven to be a fact later. I have also seen a
lot of pure bull-manure proven as a fact simply because
the experiment did not last long enough - like the fact
we were given at one conference that rabbits only travel
600 yards from their original warren! it took that fellow
about 6 months of careful and expensive monitoring to
work that out, yet we can tell him and others that they
will travel many, many miles (maybe 100 or more)
when they plague from time to time.
I will leave the matter there for the time and get on
will some of my articles. I wonder what we should call
them? Maybe someone could come up with a

Nominations for the position of Vice- President,
Honorary Secretary and Honorary Treasurer must be
received by me no later than April 10, 1987.
Nominations must be signed by two financial members
and countersigned by the person nominated.
If only one nomination is received, then that person
will be deemed elected. Where more than one person is
nominated, all members will be issued with postal ballot
papers no later than April 20, 1987. All ballot papers
would need to be returned by May 15, 1987, in time for
the Annual General Meeting.
The place and date of the next Annual General
Meeting has not yet been fixed but the Articles of
Memorandum of Association dictate that it be held
between May 16 and May 31st, 1987.

suggestion! Something like "The Ravings of a Retired
Bushman", or "Echoes from an Earlier Era" or maybe
just "Bull Manure by Bill".
Sincerely,
Bill Bolton Smith
(I couldn't agree more with the need to capture
information from the Dim and Distant Past. Keep 'em
coming Bill we may even prove that old rangemen don '(
just fade away; but go into print. Ed)
COMMENT ON PEARTS WESTERN DIVISION
PAPER
Graham Peart provided a valuable contribution in his
paper "Prospects for Pastoralism in the Western
Division of NSW". (ed. Tony Grice in Aug. RMN).
However, there was one small but nonetheless
important point that needs further comment. Peart
stated that "Intermediate-sized properties are more
likely to be overstocked." Although the point is well
made that intermediate-sized properties may involve the
greatest risk of "over-stocking", the term is later
interchanged by Peart with "above rated carrying
capacity."
The "rated carrying capacity" is just that - a
carrying capacity to determine rental. Although it is
obviously related to the actual carrying capacity, it is in
no way meant to be a management carrying capacity.
There is no statutory requirement for Western Division
lessees to have less stock than the rated carrying
capacity. The determination of the impact of stocking is
made on rangeland condition, not stock numbers. It is
quite feasible that there can be more stock than the
rated carrying capacity in a particular season without
any deleterious affect on the rangelands resource;
conversely, in other seasons, less than the rated carrying
capacity may be harmful. Hence, it is quite wrong for
stock numbers in excess of rated carrying capacity to be
necessarily labelled as overstocking.
Comment should also be made on Pearts assumption
that there is a relationship between property size and
overstocking. This is assumed by many people to be a
generalisation, but in fact there is no hard data to verify
it. Although there may have been some relationship
between property size and overstocking in the historical
setting it is not necessarily true today. My own
observations are that overstocking (as measured by
rangeland condition, not stock numbers) is related to
individual management and financial pressures and this
is not necessarily related to property size.

David Eldridge
Honorary Secretary
Australian Rangeland Society
From the Subscription Secretary
As you may have noticed, updates of new members
have not been included in the last two issues of this
newsletter. I was transferred from Cobar to Buronga in
my work and have only recently got myself organised
again. Any letters, etc., can be posted to myoId address
or to P.O. Box 7, Buronga, N.S.W., 2648.
Our membership continues to grow, Don Burnside
informed me that the normal print run of newsletter of
86/3 was totally committed. For those of you who like
to know who else is interested in rangelands in your
area, below is a list of members that have joined since
the issue of RMN 86/1.
Mervyn Andrew
Simon Campbell
Mt. Ive Station
Norwood
via PORT AUGUSTA, 5700 Blockall, Qld.
Rick Barratt
37 Gawler River Road
WILLASTON,5118

Margaret Campbell
Soil Conservation Service
COBAR,NSW

Dr. Bill Bellotti
Dept. Agriculture
W ALGETT, 2832

John Carter
Toorak Res. Station
JULIA CREEK, Qld.

Dr. Ross Bradstock
Box N 189, Grosvenor St
SYDNEY, 2001
David Brooks
Brook Proprietors
Adria Downs Station
Birdsville

Bruce Alchin,
Western Lands Commission, N.S. W.
FROM THE COUNCIL

Peter Burton
Meeberrie & W oolleen
Station W.A.

Nominations for Council 1987-88
In June 1987-88 the Council of the Australian
Rangeland Society, moves to Queensland. The current
Vice- President, Ms. Denzil Mills will become President
and a new Vice- President will need to be elected from
South Australia. (The normal relation is W.A., N.S.W.,
Qld, S.A. and N.T.).

Michael Buttcher
Rosental48
5300 Bonn 1,
WEST GERMANY
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Graeme Challis
Dept. Zoology
Univ. of Tasmania
HOBART, TAS
M.R. Clarke
P.O. Box 282
CHARLEVILLE, Q
Kathryn Cornack
DPI
CHARLEVILLE, Q
Alan Don
PO Box 654
ROCKHAMPTON, Q

Cliff Emerson
PO Box 4845
DARWIN,NT
Paul Flipo
Kuballi
BOLLON,Q
Mark Forrester
Winning Station
via CARNARVON, 6701
Frances Lambert
Mary White College
Univ. New England,
ARMIDALE, NSW
David George
Soil Conservation Service
BROKEN HILL, NSW
Lucinda Gibson
CSIRO
DENILIQUIN, NSW

John Lawson
Dept. Agriculture
Baron-Hay Court
SOUTH PERTH, 6151

H.M. Shelton
Dept. Agriculture
Univ. of Queensland
ST. LUCIA, Q

David Torlach
Conservation Comm. of NT
PO Box 1046
ALICE SPRINGS, NT

Ken Leighton
173 Crawford Road
INGLEWOOD, W A

Ron Shepherd
Dept. Agriculture
MEEKATHARRA, W A

Alan Whyte
Jamesville
via WENTWORTH, NSW

Neil MacLeod
CSIRO
DENILIQUIN, NSW

Colin Southwell
Aust. NPWS
CANBERRA,ACT

Jennifer Wythes
Q. DPI, GPO Box 64
BRISBANE, Q

Geoffery Spencer
30 Garnkirk Rd.
GREENWOOD, W A

Colin Mew
Fowlers Gap Res. Stn
BROKEN HILL, NSW

Alan Thompson
Caringle
BREWARRINA, NSW

Julianne Vening
24A Ayre Ave
TORRENS PARK, SA

David J. Thompson
2 Ramsay St
HABERFIELD, NSW

Brian Walker
Div. Wildlife Rangelands Res.
PO Box 84
LYNHAM,ACT

Jennifer Milson
Bogewong
LONG REACH, Q
Mark Morphett
Coulpataro Station
BOOLIGAL, NSW
John Mott
CSIRO
ST. LUCIA, Q

Mohamoud Abokor Hassan
PO Box 1226
Mogadishu, Somalia
East Africa

Sue Muir
Dept. Agriculture
COBAR,NSW

Sally Hodgkinson
WLC
SYDNEY,NSW

Rosemary Mullens
Cunnyana
MITCHELL,Q

Neale Irons
Soil Conservation Service
BOURKE,NSW
Rosemary James
PO Box 8354
ALICE SPRINGS, NT
Robert Johnson
Botany Branch, DPI
INDOOROOPILL Y, Q

Marion Wells
219 Stanley St
ADELAIDE, SA

Stop Press
Council is calling for applications from members for
the AUSTRALIAN RANGELAND SOCIETY
TRA VELLING FELLOWSHIP. This fellowship is
available to provide funds for travelling in pursuits of
means to better range management in Australia.
Council would be very pleased to consider applications,
and the guidelines for the fellowships are listed here.
Assistance of this sort would allow any society member
tQ research, investigate, study or even just see range
management work being done elsewhere in Australia or
overseas that is relevant to his or her interests.
GUIDELINES
1. The Award shall be known as the Australian
Rangeland Society Travelling Fellowship.
2. The Fellowship(s) shall be awarded, or not
awarded, by council, on the merits of written
application and proposed itinerary (not exceeding
1000 words) clearly expressing the objective to be
received by Council not later than November 30,
each year. Applications should include details of
costs and of any funds supplied by other bodies.
3. A fellowship is intended as a means by which land
managers and students who wish to investigate a
topic connected with range management are
assisted towards meeting fares or transport costs
(but not subsistence) incurred through travelling for
a purpose appropriate to the award.
4. Appropriate purposes include travel costs for visits
to interstate or overseas destinations at which
relevant development, experimentation or education

Noel Preece
PO Box 3839
ALICE SPRINGS, NT
Julian Prior
c/- Oxfam
PO Box 2808
Mogadishu, Somalia
East Africa

Bill Johnston
Soil Conservation Service
SOUTH W AGGA, NSW

Nick Reid
UANL
APDO Postal 104
67700, Linares NL
Mexico

Michael Kreveld
29A Monaghan St
COBAR,NSW

Richard Roe
1 Trenton Street,
KENMORE,Q

Ron Lampe
38 Elizabeth Cres
COBAR,NSW

Tony Ryan
Soil Conservation Service
CONDOBOLIN, NSW

L W & NR Landsberg
Nimboy
Cooladi, Q

Robert Scriven
Soil Conservation Service
BROKEN HILL, Q

Jacqueline Wells
Claremont, W A
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5.
6.
7.

8.
9.

position, members of the society have an important role
in the rangeland conservation field. The society is a
body which can provide objective comment on the use
of rangeland resources. Its views are balanced since it
can represent the collective wisdom of users, scientists
and administrators.
I hope that the society will begin to focus its attention
on state and national rangeland issues. It can expect its
voice to be respected and considered.
Rangeland Society members by virtue of their
callings, are custodians of the nation's natural pasture
resources. I do not know of any other vocation in which
the practitioners are closer to nature, working with
nature and not confronting it. We therefore come from a
long line of Rangemen stretching back into time. We
should repose our confidence in the wisdom of Solomon
(Proverbs 27) where the sage says "Whoso keepeth the
fig tree shall eat the fruit thereof."
The society also makes a major contribution to
Australia because it follows that other injunction
enjoined on us by Solomon in Proverbs 27; "Be thou
diligent to know the state of thy flocks, and look well to
thy herds ...
"The hay appeareth and the tender grass showeth
itself, and the herbs of the mountain are gathered;
"The lambs are for thy clothing...
"And thou shalt have goats milk enough for thy food,
for the food of thy household, and for the maintenance
of thy maidens."

in range management techniques are in progress; or
for travel costs incurred more locally to implement
a programme of rangeland investigation not being
undertaken by government agencies, universities or
other tertiary institutions at the time.
The maximum amount awarded under a Fellowship
shall be $1,500.
The amount awarded in anyone year shall not
exceed $2,000.
All members of the Australian Rangeland Society
are eligible to apply. No formal qualifications are
required.
Any Fellowship awarded must be properly
accounted for by the recipient.
On completion of a Fellowship, the recipient shall
report on his or her findings to Council within six
months.

David Eldridge,
Hon. Secretary,
Australian Rangeland Society
FROM AROUND THE TRAPS
Broken Hill Branch News
A field day "Trees for the Outback" was held in
Broken Hill on 28th October. About 50 people attended
the day which covered a range of topics from different
trees for different locations, where to buy trees,
quandong propagation and growth, practical planting
techniques and how to maintain trees once you've got
them going. The speakers included John Zwar, Port
Augusta City Corporation (also Arid Lands Botanic
Garden); Jeff Brayshaw, Broken Hill City Council; Vic
Eddy, NSW Forestry Commission; Brian Powell,
Quandong grower and researcher.
A large body of information was collected for the day
on selecting and growing plants in rangeland
environments and anyone interested in this type of
information should contact the Secretary of the Broken
Hill Branch.

David Wilcox
Some Comments on the 4th Biennial Conference Armidale, Aug. 1986
From a Graziers point of view, this conference varied
little from most.
We were handed a book of some 248 pages of papers
on evening one and were expected to know what the
presenter of each paper was talking about by the next
morning.
I don't know the proporation of Academics to
graziers but would say it was heavily in favour of
academics. Could this be because a lot of academics
appear at someone else's expense while the grazier has
to pay his own way?
For the next 2'/2 days we had a presenter talk to his
paper for 15 minutes most of which could not be heard
clearly from the back of the room and most illustrated
their talks with overheads and slides, most of which
could be seen but not read from the back. The talk was
followed by a few minutes of "questions of clarification
only" - most of which were comments anyway and
resulted in a 2 way conversation between the questioner
and presenter which once again could not be heard too
well from the back. Then at the end of 5 or so
papers, we had the Chairman's summary and discussion
which once again was difficult to hear and often
developed into a 2 or 3 way conversation.
It may be better to allow each speaker more time at
the expense of the number of speakers or a longer
conference. It would certainly be a big help to have a
good P.A. system available to be used by all speakers

Gregory Morris
Hon. Secretary
Broken Hill Branch
Australian Rangelands Society
PO Box 459
BROKEN HILL, NSW, 2880
FROM THE CONFERENCE
Responding to Society Honour
Mr. President,
It is a great honour to receive this award from the
society and it is one which I will cherish since it comes
from those people with Who I have been associated in
my working life. I regret not being here today with Bill
Bolton Smith, who is an able rangeland practitioner.
Our society was formed for those who practise the art
and science of using Australia's rangelands with care
and prudence. Today when views on so many issues,
and the use of arid lands is amongst them are frequently
polarised by the media, or by those who wish to create a
4

organizing the Conference and congratulate them on a
job well done. Maybe just one word of advice - a
barbeque at night in Armidale in August could be better
held indoors!

either delivering papers or asking questions or making
comments.
A lot of time and energy and dollars still seem to be
being spent on methods of measuring degrees of
"degradation" (a word I hate anyway) when to my mind
there is not much going into establishing a base from
which to measure. Does this obsession for being able to
measure degradation stem from pressure from 'Greenie'
organisations or a 'Greenie' element within the ranks of
ARS scientists and is the base likely to be 20, 50 or 100
years ago? If it is 100 years ago, then there is no point
because it possibly wouldn't be the same now anyway
without any introduced animals. In future articles I will
give some of my ideas of the base from which I
started on my property and my ideas (not proven) of
degradation.
Brian Roberts in his paper said that the ARS should
become an agent for change. I would add only if change
is necessary and my views of ARS was as an agent for
exchange of knowledge and ideas between scientists,
land users and land administrators and not necessarily
only from scientists and administrators to graziers, but
in the reverse direction also. As I mentioned in earlier
correspondence, if a grazier makes a statement he is
making an assumption but if a scientist makes a
statement he is stating a fact. I venture to say that at this
stage a lot of our assumptions are closer to the actual
situation than many facts I have heard.
Warren Musgrave gave a few papers one of which
went to great lengths to show what is a viable size for a
grazing enterprise using 9 samples of land management
situations each of which was "studied" for a 100 year
period in which prices and technology were constant
and rainfall the only variable!! Blind Freddie could tell
him that while technological change may be slower,
prices and rainfall are the two great variables which
have always, and always will, make land management
decisions so difficult, and averages don't help one little
bit either.
Another occasion I will never forget was when
Barney Foran's stand-in (hope you are better again
Barney), showed us this amazing wooden structure in a
sort of a 3 dimension form with lots of wire and
coloured balls sticking on it all over the place, and
announced in all seriousness, that it was what they were
going to use to explain to the graziers what was
happening or likely to happen on their property!! I can
just imagine the graziers' reaction and it just illustrates
why some extension officers have a problem in winning
the confidence and co-operation of some graziers!!
In case I earn an early reputation of being a 'knocker'
or 'abrasive' or 'prickly' I must say that there were
many good papers presented and congratulate those
who went to the trouble to write and present papers,
because whether we as individuals agree or disagree
with the context they still form a basis for discussion. I
would particularly like to congratulate and offer
encouragement to those who were presenting paper for
the first time as I know that it can be quite an ordeal
and I feel that they handled it very well.
I would also like to express my appreciation to Wal
Whalley and his helpers for the work they put into

Bill Bolton Smith,
Hazelwood Park, S.A.

4th Biennial Conference
Armidale, August 1986
Many thanks to all who contributed to making the
Conference a success. Thanks particularly are due to
the Session Chairmen who did so well in keeping both
the speakers and audience under control. The 130 or so
people who attended are to be thanked for their
interesting and stimulating discussions. My apologies to
those speakers who were terrified by the electronic
beeper but I must confess that it is the first time I have
seen a device at a Conference which is really effective
in closing down the persistent speaker. Special thanks,
must, of course, go to Greg Lodge and Guy Robinson
and all the other local helpers who worked so hard
before, during and after the Conference.
Conference highlights
The first highlight was unquestionably Brian Walker's
Keynote Address. I fully agree with Brian that
rangeland science is at a crossroads. Dissatisfaction with
the Clementsian paradigm is almost universal amongst
rangeland scientists in Australia, at least. However, I
believe that support for non-equilibrium dynamics (the
anarchy paradigm) is stronger than Brian thinks among
Australian ecologists. The more we learn about the
importance of sometimes rare stochastic events having
dramatic effects on vegetation species composition, not
only in rangelands, but also in other types of vegetation,
the more I am convinced that we need to build our
management practices around the anarchy paradigm.
The trouble is that the Clementsian paradigm has a
"seductive simplicity" and it will be extremely difficult
to woo pseudo-scientists and newspaper reporters away
from this dangerously simple idea. I do believe that it
has considerable dangers for rational environmental
management in Australia. Thank you, Brian, for raising
such fundamental issues in a stimulating way.
All the sessions were first class and I do thank the
speakers for their efforts. Personally, I found Sessions 4
and 5 to be the most stimulating and interesting,
perhaps because they were directly concerned with our
perceptions of how rangeland ecosystems "work" and
because of my interest in these fundamental issues. As
in all sessions, the Chairmen did a superb job in
directing the subsequent discussion along the most
profitable lines for both the audience and the speakers.
We were very pleased to introduce those from
warmer climates to a barbecue Armidale style! The
subsequent festivities and performances by David
Berman and Will Dobbie, in particular, made the
evening a memorable one. I am not intimidated by
threats from certain Queensland gentlemen concerning
activities at the next Conference involving bare black
soil plains in the middle of summer.
5

On the way back from the tour on the last afternoon
of the Conference, certain members were impressed
with the pyrotechnic display out of the back window of
the bus every time we ran over a bump on the bitumen
road. After some discussion, our President was
persuaded to convey this information to the driver and
we found that the fuel tank had been dragging along the
bitumen producing showers of sparks and streams of
distillate. It took the combined efforts of Bashir Zahran
from Sudan and his packets of chewing gum, and the
bus driver, to tie up the errant tank and reduce the fuel
flow to a small trickle. We then made it back into
Armidale just in time to miss the East West flight to
Sydney.
Thanks again to all those who made the Conference a
success and those members who were unable to attend
will have to redouble their efforts to make sure they can
make it to the next one.

• On some sites, shrub encroachment may occur
regardless of grazing, however, overgrazing appears
to universally increase the rate of encroachment.
• On some sites it may be more appropriate to
concentrate on encouraging pasture vigour, with
shrub mortality from treatment being only a
secondary objective.
• Where there are livestock which can browse shrubs
(e.g. in western NSW goats and hopbush),
management may be enhanced by allowing access to
shrub areas only when grass is at its lowest level of
acceptability.
• Ineffective treatment of shrubs is often worse than no
treatment at all.
• The criteria to determine the priority of areas for
treatment to control shrubs:1) highest potential production
2) least soil erosion risk
3) greatest shrub density.
• The role of grazing management in shrub control
needs further investigation.
• The understanding of succession of both shrub and
pasture species after treatment is essential to
implementation of effective management
programmes.
• There is a very limited number of chemicals for
shrub control now becoming available. This applies
particularly to those with point-application
form ulations.
• New chemicals which may provide some further
control of shrubs in western NSW rangelands are
tebuthiuron, ("Graslan"), trichlopyr ("Garlon" 4E),
dicamba ("Ban vel") and Dowco 260 ("Lontril").
• The potential commercial uses of shrubs needs to be
investigated.

R.D.B. Whalley
Chairman
Organising Committee

FEATURES

U.S.A. Study Tour
I had the privilege of spending June to September
1984 in the U.S.A. under a Winston Churchill
Fellowship to investigate shrub encroachment and semiarid dryland cropping. I visited with several universities,
government departments and ranchers in California,
Colorado, Texas, New Mexico and Arizona. The
Australian Wool Corporation provided a grant to attend
a course run by the Foundation f~r Holistic Resource
Management (Alan Savory).
The following summarises the highlights of my
findings. I intend to elaborate on a few of these in later
articles.

Rangeland Condition and Grazing Management
• Overgrazing is more a result of the period animals
are on a pasture than the number of animals present.
• When different livestock are grazing the one area
together, each type tends to concentrate more on its
priority selection e.g. the browse diet of goats
increases when cattle are present.
• Short duration grazing may have a role in certain
situations in certain situations in western NSW, e.g.
in improving degraded pastures or maximising
utilisation of small areas of high production.
• The use of residual levels of vegetation, rather than
livestock numbers per unit area, may be a valid
criterion for grazing management. This would apply
particularly to perennial pastures.
• Grazing management and the assessment of carrying
capacity should take wildlife grazing into account.

Shrub Encroachment and Control
• Shrub encroachment may often be a symptom rather
than a cause of poor rangeland condition.
• The control of shrubs needs to be approached from
the total management (including economic)
perspective. This principle can be applied at both a
regional and property level.
• "Holistic Resource Management" exemplifies the
total management perspective for rangelands. It
considers that any decision on land management
must take all factors into account in relation to the
eco-system and management.
• Shrub management may be more realistic than shrub
control in many situations, i.e. it may be more
economic to suppress regrowth than to attempt to
eradicate it (e.g. for shrub species with which it is
difficult to obtain a root kill sufficient to release
grass growth).
• "The Integrated Brush Management Systems"
approach as developed by Texas A & M University
may be directly applicable to western NSW. This
involves integration of available control techniques
into a comprehensive programme.

Land Use and Land Management
• Most damage to U.S.A. rangelands was caused in the
first 20 years of early grazing history. However, there
is often criticism of current management causing the
damage. Further to this, criticism of land
administration authorities because there is not a "sea
of grass" in the arid rangelands illustrates a distinct
lack of ecological understanding. USA organisations
are currently embarking on an educational
programme in relation to this.
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management and preservation of these lands encounter
similar problems throughout the region, particularly in
relation to the fragility of the landscapes under
uncontrolled grazing. Much can therefore be gained if
personnel from the various organisations and properties
in the region interact to share their experiences and
plans for land management research and extension.
Since 1979, staff of the three major agricultural
research organisations in the Top End and Kimberley
(the NT Dept of Primary Production, the WA Dept of
Agriculture, and the CSIRO Div. of Tropical Crops &
Pastures) have met every year in the 'tripartite' meetings
to review research and extension programmes. From
year to year the focus has rotated between the cropping,
pastoral and horticultural industries, and representatives
from other organisations have also attended as
appropriate. This year the meeting had a focus on the
pastoral industry and was held in Katherine 29-30
September.
For the first time, a tour was held in conjunction with
the meeting. Research and extension staff from the
above organisations and the NT Conservation
Commission, CSIRO Div. of Wildlife & Rangelands
Research in Alice Springs, and the North Australian
Research Unit of the ANU travelled for 8 days through
pastoral lands in the Ord, Fitzroy and Victoria River
catchments. The route is shown on the map below. The
principal aim of the tour was to develop a perspective of
the uses and status of pastorally important landscapes of
the region.
The scale of the problems facing the pastoral industry
of this region was obvious to us all. This report,
endorsed by participants, addresses five major topics,
and then lists another seven specific points. As a
summary, it does not prescribe specific research and
extension actions; that is properly the task of the various
organisations, using the ideas and mechanisms
suggested here.

• Whole property planning is vital to successful
rangeland management and land holders need to be
strongly encouraged to develop plans at both a broad
and a detailed level and in both the short and the
long term.
• Where land values are unrelated to potential returns
there may be pressure on landholders to produce
beyond the lands capability.
• An inflexible, centralised land management policy is
often inapplicable to many localised situation. This is
particularly apparent where over-simplified, idealistic
plans and policies are applied to extensive,
heterogeneous areas.
• The USA 1964 Multiple Land Use Act has resulted
in some serious problems and care needs to be
exercised in similar policies for Australian
rangelands. Some of the USA problems have been
partly overcome by recognising an "emphasis" on a
single land use.
• There is a need to include landholder participation in
the development of land management planning. In
the USA some land management planing developed
solely by the government has "overwhelmed"
landholders and greatly reduced their potential
involvement and enthusiasm.
• Land administration authorities in the USA recognise
that co-operation between themselves and the lessees
is more effective than the threat of forfeiture. Also,
the role of peer pressure through local advisory groups
plays an important part in overcoming mis-use of
land and encourages optimal land use.
• Where conflicts on environmental issues result in
litigation it needs to be recognised that the court
judge becomes the "environmental manager" and
none of the parties involved usually achieve their
initial objectives.
• There is value in resolving conflicts between
"environmentalists" and "developers" by negotiation
in a forum which directs those involved to appreciate
both the other parties perspective as well as the
possibility of achieving different aims through a
balanced answer.
Fire in Rangelands
• On sites where fuel accumulates (e.g. maIlee) lack of
prescribed burning may result in ever increasing
wildfires which in turn causes increasing community
demand for better fire suppression. This increased
fire suppression only further enhances the
conflagration type situations unless prescribed
burning becomes part of vegetation management.
Bruce Alchin,
Western Lands Commission, NSW

List of participants
Dr M H Andrew, CSIRO DTCP, Darwin
Mr G N Bastin, NT DPP, Alice Springs
Mr J P Corfield, CSIRO, DTCP, Darwin
Mr A Eggington, NT DPP, Darwin
Mr B D Foran, CSIRO DWRR, Alice Springs
Dr M H Friedel, CSIRO DWRR, Alice Springs
Dr H G Gardiner, RMB, W ADA, Kununurra
Mr R Grant, CCNT, Alice Springs
Mr J J Hodgkinson, CSIRO, DTCP, Darwin
*Dr D McGhie, Regional Services, W ADA, Kununurra

MANAGING NORTH WESTERN AUSTRALIA'S
PASTORAL LANDS
Precis Report of a tour 20-27 September 1986
Introduction
Northern Australian rangelands are principally used
to graze cattle on extensive pastoral leases.
Organisations and individuals chal'ged with the
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*Mr G A McKenzie, RMB, W ADA, Derby
*Mr N Klepacki, RMB, W ADA, Derby
Mr I R Melville, CCNT, Darwin
Mr M W Mollah, NARU, Darwin
*Mr A L Payne, RMB, W ADA, Perth
Mr D Pratchett, RMB, W ADA, Kununurra
Miss R E Rann, NT DPP, Darwin
*Mr D Robertson, NT DPP, Katherine
Dr D M Stafford Smith, CSIRO DWRR, Alice Springs
Mr R M Sullivan, NT DPP, Katherine
Mr S B Tunbridge, RMB, W ADA, Kununurra
Mr R N Wesley-Smith, NT DPP, Darwin
Mr A Williams, RMB, WAD A, Derby
Dr W H Winter, CSIRO DTCP, Darwin
Mr B G Wood, Land Resource Surveys, CCNT, Darwin
*These people did not travel to Katherine and thus
did not have the opportunity to agree to this report.
CCNT = Conservation Commission of the N.T.
DTCP ; Division of Tropical Crops & Pastures
DWRR = Division of Wildlife & Rangelands Research
NARU = North Australia Research Unit of the
Australian National University
NT DPP = N.T. Department of Primary Production
RMB = Rangeland Management Branch
WADA = W.A. Department of Agriculture

I.

a part of a broader region which extends into the
Northern Territory. Essential information may be
obtained from the NT about the pastoral industry,
tourism, conservation, Aboriginal lands and
agriculture.
A Northern Territory Land Use Study
There is a need for a land use study across
northern N.T. which examines the integration and
feasibility of land use by the cattle industry and
others. This will help direct research priorities by
regions. Such a study should be considered by the
present N.T. Pastoral Industry Study, and at the NT
DPP / Australian Institute of Agricultural Science
workshop to be held in 1987. The study of Holmes
(1986) provides a valuable approach.
Studies such as the Condon Report on the
Victoria River District and the Pastoral Industry
Study in the NT will provide information towards
a NT Land Use Study.

Land Use Studies.
Need
Many forms of land use will entail changes to
the landscape. We need to foster an ethic whereby
the acceptability of changes can be assessed.
Northwest Australia contains a broad diversity
of landscape units, with different productive
potentials and different susceptibilities to
degradation. Land management should be in
sympathy with natural land boundaries, which
often do not coincide with the boundaries of
management units. For example, the Ord River
catchment straddles State borders and property
boundaries, yet siltation in Lake Argyle depends
on management of the whole catchment.
Conversely, highly erodible and preferred
vegetation communities on red soils often occur
adjacent to communities on robust black soils, and
need to be managed separately.
The pastoral industry too can be fragile, and it
should not be assumed that all of the land is
presently used in the best manner. This has been
illustrated by Prof. John Holmes' recent report on
the Gulf District of N.T. (cf. Holmes, J.H. 1986.
Viability assessment of marginal cattle stations in
the Northern Territory Gulf District. Paper
presented to 21 st Conference, Australian Institute
of Geographers, Perth May 1986). Consequently,
it is important that existing land resources be
identified, and that their best present and potential
uses be determined.
Kimberley Land Use Study
A study of land use is currently being organised
by the Western Australian Government for the
Kimberley. For this study to be useful, it is
important that the terms of reference be broad.
This study should recognise that the Kimberley is
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II.

Other Databases.
Need
All reports and data from previous work in the
region must be available for the planning and
implementation of future work. The tour party
noted that wasted effort results from duplicating
trials which have already been done. Such
information should be collated, and important
sections reviewed.
Database
Funding should be sought to generate a
database, accessible by all organisations, which
contains brief records on all known trials, and the
location of further information. A steering
committee needs to be established to approach
institutions with this suggestion, and to coordinate
the activity.
Reviews
The database would be made more valuable if
major topics such as soil reclamation, herd
management and others were reviewed to help
assess the significance of different studies.

III.

Monitoring.
Need
The major purpose of sound land management
is the long term maintenance of land resources;
monitoring is necessary to determine whether this
sustainability is being met. However, most land
management organisations put little store on
monitoring resources, or on how these change
over time in response to management. We saw
examples where effort had been put into pasture
rehabilitation; careful monitoring is needed to
assess the continued success of rehabilitation if
such land is returned to pastoral use.
Monitoring of soils, plants, animals and the
economics of land use is needed. Much monitoring
can be done using existing technology, often by
staff already in the region. Moves within NT DPP
to provide range management skills from the
Katherine office are important.

Satellite Imaging Analysis Facility
The technology, but not the infrastructure, exists
for broadscale monitoring of soil and vegetation
changes in pastoral lands at a management scale.
Such monitoring permits the integration and
interpretation of more detailed monitoring on the
ground. The infrastructure for a Satellite Imaging
Analysis Facility needs to be established in such a
way that it is available to a wide variety of users.
Ground monitoring
Monitoring sites are an essential requirement
throughout the region, as well as being a
complement to LANDSAT and other satellite
information. For example, photosites for pasture
changes could be set up and monitored regularly
by existing personnel (including pastoral/stock
inspectors); these monitoring sites are important as
an extension tool. More detail must be obtained
where necessary.
Economics of herd management
The Management Sub-Committee of the
Australian Meat and Livestock Research and
Development Corporation has recommended that
more information be obtained about the
production parameters and economics of herd
management. We support this initiative.
IV.

Integrated property management.
Need
The pastoral industry, and individual properties,
are influenced by a complex of social, political,
economic, environmental and technological forces.
Although it will never be desirable or possible to
prescribe complete property management plans,
research and extension needs to take place within
the framework of whole property management.
For example, the option of destocking part of a
property has ramifications for the management of
the whole property.
Study of management decision-making
A continuing study of the processes of decisionmaking in pastoral management in different
regions is needed. This should be allied to resource
monitoring to determine the consequences of
those decisions. Approaches to integrated
management planning already exist in Australia,
and these should be taken up quickly in the North.
Pastoral management groups
Pastoral Management Groups would facilitate
the integration of property management advice.
These Groups should combine skills in animal
production, animal health, rangeland management
and economics.

V.

Interactions between organisations.
Need
Activities, including research, can benefit from
proper peer comment and review because:
the work is then well-concived, does not
duplicate existing work, can be efficiently
carried out, and may therefore be useful and
publishable,

senior persons in the organisation can
participate, so that the approval process is
speeded up, and
communication is maintained with other
professionals.
External comment on planning and review
As a consequence, we endorse the essential
nature of interactive planning and review for all
programmes and projects (whether research or
extension) at both the individual and
organisational level. Individuals should also be
able, and encouraged, to conduct such interactive
planning and review of their own work.
Advisory committees
Advisory committees should contain an
appropriately broad membership from other
organisations and industry.
"Tripartite meetings"
The joint meetings between NT DPP, CSIRO
DTCP and W ADA are valuable and should
continue, with their present focus on research and
extension in northwest Australia. However, these
should be formally expanded to include, as
relevant, CCNT, W.A. Dept of Conservation and
Land Management, NARU, N.T. Dept. of Lands,
and CSIRO DWRR.
VI.
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Other Comments.
These comments and recommendations
constitute more specific observations made during
the tour.
(a) Throughout the tour, we observed that many
of the most highly productive pastoral
landscapes are those which are fragile and
degrading. Some landscapes can be reclaimed
relatively easily; others appear to be extremely
difficult to reclaim under existing technology
and under prevailing economic conditions.
These degrading units are not necessarily
recognised by the pastoral industry; as an
urgent priority, areas which are at risk should
be drawn to the attention of the industry. Land
users and management authorities have a
responsibility to ensure that sound practices
are adopted. The 'Polluter Pays' principle
should be applied.
(b) We were concerned to see severe pasture
utilisation as we travelled through two areas
in particular: (i) some properties in the East
Kimberley, and (ii) on various properties in
the Victor River District.
(c) We know little about the erosional processes
which are taking place at all scales in river
catchments of the region. For example, we do
not know what effect land reclamation has
had on siltation rates in Lake Argyle.
In certain areas, well-formed gullies seem to
be continuing to erode despite the recovery of
land around them. We recommend that these
topics receive high priority for research.
(d) We suggest that Soil Conservation Districts
and Committees provide an appropriate
mechanism for managing fragile landscapes,

and their establishment should be considered
in the NT. These also provide avenues for
land reclamation and access to Federal
funding.
(e) We noted the spread of Heteropogon contortus
(Black speargrass) through the region, and
question its implications for proper land use in
both the short and long term.
(f) We noted the widespread increase of both
native and introduced woody species, and
consider that their impact and control requires
further attention.
(g) We consider that fire is potentially an
important management tool which is currently
under-utilised. Concerted efforts should be
made to develop skills and techniques for fire
management. We draw attention to the
forthcoming report on the Workshop on Fire
in Northern Australia, held at Alice Springs in
May 1986.

the production or species composition of the range, and
it is on this aspect that I have focussed my talk - the
problems relating to our ability to predict the dynamics
of rangelands. Over the past few years I have attended a
number of national and international rangeland
congresses. In trying to summarise the problem areas
relating to dynamics that have emerged in a number of
recent national and international Congresses I have
been struck by a pervading scene.
It seems to me that the world of rangelands science,
particularly outside of Australia, is caught up in the
throes of a Kuhnian scientific revolution. But
unfortunately, unlike many of those which were
successfully resolved in the neater world of physics, we
seem to be going about it in somewhat of a cart-beforethe-horse fashion. According to Kuhn, science in the
real world works by its practitioners adhering to, or
working within, some paradigm which best accounts for
the behaviour of that subset of the world in which they
are interested. Science advances as a result of scientific
revolutions, which come about by the process of
simultaneously accumulating evidence in favour of a
new paradigm while evidence against the existing one
mounts. The final rejection of the old paradigm usually
results from the combination of a sudden change in the
weight of evidence and the demise of one of the old
paradigm's more vociferous and influential protagonists.
The problem with rangelands science today is that there
is considerable dissatisfaction with the existing
paradigm but we have no clearly enunciated new
paradigm to replace it. So it survives despite the
opposition.
When I was an undergraduate, in the Deaprtment of
rangelands science in South Africa, there was little
oppostion to the one basic paradigm that underlaid most
principles of range management, and that paradigm was
of course Clementsian succession and the so-called
climax. Variations of this theory were presented at
various times but the basic tenets were propounded in
all rangelands texts and they are still there today.
Clementsian theory itself is based on an assumption
of equilibrium dynamics driven by competition and
"biotic reaction", and this is the cause of the problems.
While there are undoubtedly natural ecosystems that are
equilibrial, there is mounting evidence (e.g. Wiens 1984,
Ulanowicz, 1979) that this single view is insufficient to
explain the dynamics of all systems and in particular
those of the semi-arid rangelands with unpredictable
environments.
The attraction of the equilibrium view and its logical
consequence - Clementsian succession - is its
seductive simplicity. It can be easily portrayed, and
there is enough repeatability about what happens at the
extremes of environmental and grazing-intensity
gradients to convince those who in any case want to
believe that this is the way rangelands really do work.
The consequences for management are then readily
seen, and hence we come to the principles of grazing
management.
I was certainly one of those who embraced this theory
when it was first given to me, and I spent a fair amount
of time, first as an agricultural extension worker and

Wayne Mollah,
30th September 1986
Chairman, for the study tour group.
4th BIENNIAL CONFERENCE OF THE
AUSTRALIAN RANGELAND SOCIETY
Keynote Address by Dr B.H. Walker
AUTECOLOGY, SYNECOLOGY, CLIMATE AND
LIVESTOCK AS AGENTS OF RANGELAND
DYNAMICS
Introduction
The invitation to give this address was a timely
incentive for me to sit down and think about one of the
things which I am in any case supposed to do, and that
is try to assess what is really needed in the field of
rangelands research. There are, of course, many
interesting problems in the rangelands that could
occupy scientists for a long time, and they range from
those which are trivial to those which are vital to
Australia. In order to help focus on those which will
lead to both short term benefits to managers and
policies that will promote the long term conservation of
the rangeland, I believe we need to conduct a series of
decision analyses, in various rangeland types and with
different kinds of managers. Such an exercise identifies
the decisions which managers actually have to make whether they realize it or not - and our job is to supply
the information they need to make the best possible
decisions. I mention this early on because I believe that
it is high time we interacted more with resource
economists in producing what is really needed from us.
Rangeland management is a complex optimization
process, and any optimization process requires a clearly
defined objective, a set of possible actions, and then a
model which accurately predicts the combined
consequences of any actions on the system. The decision
analysis process helps to define the objectives and the
possible actions. Producing the predictive model is the
business of rangelands science. Most of the concerns of
managers relate to changes which take place in either
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then as a researcher, advocating it to farmers. In
retrospect, it was fortunate that few of them took much
notice of me. In fact, they took little notice of most of
the boffins - and I have discovered that this has been
true in the USA, Africa and Australia. Why is this? It is
not difficult to see that naturally sceptical farmers have
remained unconvinced by the often rather peculiar
evidence presented on research farms, and have smiled
and nodded agreeably and then gone on about things in
their own way.
Australian range scientists have adhered less to the
Clementsian paradigm than others, and have
emphasized more the population dynamics of individual
species, and the importance of particular climatic
events. There is nevertheless still disagreement amongst
Australian scientists, as evidenced by the
correspondence in the last two issues of the Australian
rangeland society's newsletter, and it is timely to
consider what the differences are and why rangeland
workers generally differ in the principles which are
considered important for rangeland management.

but there is not much that management can do about
influencing establishment through manipulating grazing
pressure. The second part, described by Westoby
(1979), deals with shorter time scales and emphasises
arid rangelands. It highlights the importance of different
plant growth-forms which respond differently to
different weather sequences.
Management must therefore concentrate on
improving the establishment of desirable species, and on
knowing which growth forms will be favoured by
particular climatic conditions. To achieve this there is a
need for detailed autecological studies of the rangeland
species that will enable us to identify the times when
management can successfully intervene and influence
the dynamics in the desired direction.
2. Equilibrium dynamics (the succession and the
climax paradigm)
The basic tenets of this view are that:
i) Plant succession occurs as a result of competition
between species in different successional stages,
ii) in un- or lightly-grazed rangelands this succession
leads to the climax (= good) species predominating,
and,
iii) where the grazing pressure is such that the
palatable (or otherwise 'good') species are too
heavily defoliated,
retrogressive succession occurs to an undesirable
composition.
This paradigm was developed in the USA and has
been taken up in southern Africa. It is currently under
strong criticism (as any of you who were at the 1984
rangelands congress in Adelaide will remember) but, as
I said earlier, continues to survive in the absence of a
superior competitor.
Evidence of Rangeland Dynamics
Since neither of the paradigms are universally
accepted, they apparently both have shortcomings. I can
say much less about the first, but will attempt to analyse
each.
1. Demography
The undoubted importance of cohort establishment in
the studies detailed in Australian work gives much
support to their applicability in those rangelands.
Westoby (1979) gives examples from other parts of the
world and Dye (1983), for example, working in
southern Zimbabwe, found that over a five year period
successful establishment of new plants occurred in only
one species (Hetropogon contortus) in only one of these
years.
However, there is also sufficient evidence of
compositional change through differences in growth and
in vegetative reproduction of perennial grasses (e.g.
Kennan 1969, Tainton 1981) to discount the
demography paradigm as being universally applicable.
It is clearly most important in those rangelands where
the climate is most variable.
2. Succession
Dissatisfaction with succession as a useful
explanation of rangeland change has stemmed from
unsuccessful attempts to apply it. Empirical evidence
from comparable rangelands in good and degraded
condition, where the only causative agent of the
degradation was livestock, has been documented for

Paradigms of Rangeland
What are the hypotheses that underlie the approaches
to management? It is convenient to consider them in
terms of the determinants of rangeland dynamics, since
it is the change in rangeland production and
composition which is the yardstick by which
management must be judged.
There are, I believe, five possible determinants of
change in anyone rangeland:
1. The life-history characteristics of the existing
complement of species.
2. Community processes - competition, facilitation,
and the progressive influence of the different
species on the soil (= biotic reaction).
3. The climate.
4. The fire regime.
5. The type and degree of grazing and trampling
pressure.
The point I wish to make is that it is seldom anyone
of these determinants which alone decides the changes
that take place. It is the interactions between them
which determine the course of events, and I shall return
to this point later. The relative importance of the
determinants varies between rangelands, and over time
within rangelands. Fire has rather special effects in
rangelands, and I will exclude it from further
consideration in this paper. Considering the interactions
of the other four, there are two basic paradigms of
rangeland dynamics, neither of which will be new to
you.
1. Non-equilibrium dynamics (the demography
paradigm)
This view has been most strongly developed in
Australia (Williams 1970, Westoby 1979, and others),
and there are two parts of it. The first, in essence, holds
that the successful establishment of new plants is an
uncommon event which depends on the right
combination of available propagules, current climatic
conditions, and the presence/absence of fire/herbivores.
Once established, these plants demonstrate typical
cohort survivorship curves. Mortality may be influenced
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various parts of southern Africa (e.g. Cleghorn, 1966).
However, attempts to demonstrate or quantify these
changes experimentally have been singularly
unsuccessful. O'Connor (1985) reviewed 72 long-term
( > 5 years) grazing experiments from all over southern
Africa, and concluded that the dominant feature of the
results was that the effects of climate overrode those of
grazing treatments. Do we conclude from these
experiments that grazing effects (and therefore grazing
management) are unimportant? I don't believe so, and I
think there are three main reasons why so many big
expensive grazing trials have yielded unsatisfactory
results.

seemed to indicate that this type of management led
to distinct improvements, and others did not, had to
do with the particular climatic conditions which
prevailed during the trial. Westoby's (1979) model
for vegetation dynamics agrees with this
concentration. The problem is best illustrated by
two recent studies with which I have been involved.
The recommended grazing management system in
the northern parts of South Africa is known as
Controlled Selective Grazing. Its rests upon
Clementsian theory, and its basic tenet is that if the
desirable (palatable and productive) grasses are grazed
to their optimum amount they will grow vigorously and
expand, while the unpalatable species will be uneaten
and will become moribund and weakened and will die
or be competively replaced. The remarkable persistence
of both types of grass under a variety of management
conditions has prompted an examination of this
hypothesis (Mathews 1984). In this study the desirable
grass was represented by Themeda triandra and the
undesirable by Cymbopogon pospischillii - a course,
aromatic species known as 'turpentine grass'. The
competition between the two was examined both in a
field situation and in a transplant experiment, using all
combinations of defoliation treatments.

i)

Insufficient Time:
The existence of rainfall cycles is a controversial
topic, but at least in southern Africa there is
evidence that such cycles do in fact occur. Fig. 1
shows the smoother rainfall pattern for many sites
in South Africa, since 1910. Proportional species
composition of the grasslands varies in accordance
with the changes in rainfall (MacDonald 1982), and
the results of a grazing trial during a five year
period when annual rainfall is generally high or
increasing will be quite different from those of the
same trial conducted during a period of increasing
drought. There is no controlled experiment to
support the hypothesis presented in Fig. 2, but it is
the most plausible explanation for long-term
changes. The only valid comparisons of production
and species composition which would show whether
a rangeland has changed as a result of grazing
treatment would be to meaure them at the same
point in each of a series of cycles. Since in southern
Africa the cycle frequency is c. 18 years, it would
take around 55 years to establish three such points.
ii) Insufficient Space:
The pattern of animal grazing is one factor that
determines the frequency distribution of grass tufts
in each category of defoliation. This pattern is
infuenced by the size of paddock (e.g. Lange,
1985). Very large paddocks lead to a patchy
distribution of grazing pressure with the result that
the mean per cent defolitation is seldom if ever
achieved - tufts are either ungrazed or grazed
heavily. The responses of a tuft to 0 or > 50%
defolitation are likely to very different to the
response of the same tuft to a average 25%
defolition. McNaughton's (1983) evidence from
East Africa suggests that the 25% defoliation would
stimulate production, whereas the other two would
not.
Small experimental enclosures lead to a reduction
in spatial heterogeneity of grazing pressure, and
either a more unimodal or even pattern of
defoliation.
iii) Intra-seasonal Timing of Rainfall and Grazing:
Failure to take the intra-season timing of rainfall
and grazing events into account has probably been
the major reason for the equivocal nature of the
results of so many grazing trials. In an earlier
review of rotational grazing trials in the USA
Herbal (1979) concluded that the reason why some
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Fig 1. The smoothed summer rainfall area regional
averaged series for 1910-67 (cross-hatched) and the
fitted curve extrapolated to 1977 using the model of
Tyson and Dyer (1978). The comparison between
predicted and observed rainfall for the period 1968-77
is shown (dotted shading).
(Reprinted from Tyson, 1981).
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Fig 2. Hypothetical model of rangeland degradation
over a number of climatic cycles.
Before looking at the results of this study it is useful
to note some findings from a complementary study by
Dye (1983), in southern Zimbabwe. He examined the
annual growth of the grass sward and related this to the
seasonal water use by these same two species (amongst
others) as measured in weighing lysimeters. He found
that the main growth periods of the perennial grasses in
this region were separated in time. Cymbopogon's best
growth was early in the season but somewhat later than
that for Themeda, which had an initial very rapid growth
12

Table 1. Maximum above-ground biomass for
unclipped plants and accumulated production from
three clippings at six-week intervals for Themeda
triandra and Cymbopogon pospischillii in northern South
Africa. Standard deviations are given in parentheses.
From Mathews (1984).

period. Cymbopogon had significantly more roots in the
deeper (70-90cm) soil layer, and its growth was much
less affected by low soil moisture availability particularly in the early part of the season. Both species
had the same water use efficiency (about 6g dry matter
produced for each litre of water transpired), but
Themeda had higher rates of both transpiration and
growth - which accounts for its ability to grow faster
at the start of the season. Fig. 3 shows the amounts of
growth by each species in each of five years. In years
with high early rains (1979/80, 1982/83) the
proportional contribution of Themeda is higher. Where
the rains were late and little (e.g. 1978179)
Cymbopodon performed relatively better.
Returning to Mathews' (1984) study, the same species
pattern of earlier rapid growth in Themeda was
observed. The 1983/84 season was one oflittle and
erratic rainfall, and this dominated the results of the
growth and competition experiments. The un clipped
plants grew to similar heights though Cymbopogon
produced more biomass per tuft (Table 1). The clipped
plants, however, showed big differences. There were
three clips at six week intervals. The first was followed
by rain which coincided with a strong growth phase for
Cymbopogon but which was beyond the initial rapid
growth of Themeda. The second and third clips were
followed by periods of rain, and the net effect on the
accumulated production was that clipping resulted in a
40% increase for Cymbopogon but none for Themeda.
The results of the various combinations of clipping in
the competition trials failed to provide any evidence of
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Management in Relation to Rangelands Dynamics
The questions now arises - of what concern are the
changes which take place in rangelands to managers? A
proper decision analysis of the manager's activities, as I
referred to at the beginning of this talk, would provide
the answer to the question. I will deal here with only a
few examples.

60

70
60
50
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30

Cymbopogan
pospischillii

competition and in fact the plants seemed to grow better
under sward conditions than when isolated from other
tufts.
All of these results were unexpected and run counter
to the arguments presented in favour of controlled
selective grazing. In her discussion of the details of the
results, Matthews concluded that the undisturbed
growth of the two species is strongly determined by the
seasonal pattern of rainfall distribution, and their
responses to grazing (or protection grazing) is
determined by the relative timing of grazing and rainfall
events. In the 1983/84 season withdrawing animals to
allow Themeda to increase in abundance would have
been a waste of effort and money. Considering the
marked variability in the seasonal pattern of rainfall
distribution it is possible that the numbers of years in
which each species performs best are about balanced.
I have no doubt that these effects of intra-seasonal
timing are only part of a more complex story about the
ways in which the life history characteristics of the
species in a community influence the regulation of
community growth and composition. Nevertheless,
taking these timing effects into account helps to explain
the otherwise confusing results that emerge from
grazing trials.

1978179

,

20

un clipped
clipped

Themeda
triandra

35

WEEK

Fig 3. Patterns of seasonal shoot growth in Themeda
triandra ( - - - - ) and Cymbopogon pospichillii
(---) in Southern Zimbabwe. (Adapted from Dye,
1983).
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Taking up the last point I made, the implications to
management of intra-seasonal variation in grass
species response to rainfall and grazing are rather
obvious. As already mentioned, failure to recognize
that the 1983/84 season was, in the area of the
study I described, a "Cymbopogon" year would
have meant that any loss of income incurred
through reducing stocking density with the aim of
proportionally increased Themeda, would have been
a waste. On the other hand, in a situation where the
rangeland was in a degraded state a reduction in
stock numbers may have prevented signficant
Themeda mortality. In either case, whether the aim
was to encourage an increase in Themeda or to avoid
mortality, failure to take the seasonal timing effects
into account would lead to very disappointing
results.

2.

3.

One of the biggest problems faced by managers is
the large inter-annual variation in grass production.
It is the underlying cause of all the decisions
relating to agistment, fodder purchases, stock sales,
and so on. The difference in total seasonal rainfall
is a major factor influencing this variability, but
changes in the species composition are also
important, and it appears that grazing by domestic
livestock may itself lead to an increase in variation
in grass production. Such an increase has been
documented by Kelly and Walker (1976) in
Zimbabwe, where an increase in the proportion of
the sward made up by annual species was
accompanied by greatly increased variation in
seasonal production. Similar findings are reported
by Harrington et al (1984) for Australia.
I would like to extend this to grazing-induced
changes in the perennial species composition. My
hypothesis, which I am now planning to test, goes
like this. In regions where the timing and amount of
seasonal rainfall are unpredictable, different grasses
have evolved a variety of adaptive strategies which
allow them to do better than others, in particular
years. Some are opportunists, some are very
efficient under high water stress, and some have
developed strong phenological patterns which
favour them whenever rain falls at the right time as I described for Themeda and Cymbopogon in
South Africa. Pristine grass swards had many
perennial species (certainly more than 10 in
southern Africa, and often more than 15) and in
terms of their proportional contribution to the basal
cover, they could be grouped into different
phenological and perhaps other functional groups.
The diversity of these groups was high (i.e. they had
a high equitability index). In such a sward whenever
rain fell there would be about the same proportion
of the grass that would respond maximally to it.
Prolonged heavy grazing has reduced this
equitability (as suggested by Silva (in prep.) for the
Venezuelan llanos) and the grass cover is now
concentrated in fewer functional groups. The result
is that total production is now either more or less
than before (assuming no soil degradation)
depending on whether or not the rains coincide with
the needs of the dominant group (Fig. 4). Some of
these changes may be inevitable in a commercial
grazing system - for example highly palatable, early
growing species would be doomed. Others,
however, may be reversible, and the aim is to
discover if there are missing or very reduced
functional groups, and if so identify these as
key species for management.

intrigued by the lack of emphasis on this aspect in
Australia, and hope to find out more about it.
Concluding Remarks
I would like to close with three observations:
1. Most of what I have said has revolved around the
importance of timing and the need to be able to
recognize either critical years or critical periods
within years. Knowing then to do, or not to do,
something is a vital aspect of the success of
rangeland management activities. It is in this area
that I believe we need to concentrate our research
effort.
2. The second point brings us back to my opening
remarks, and the title of this paper. The failure to
depose Clementsian succession as the paradigm of
rangelands dynamics is a consequence of the failure
to gain sufficient support for anyone other
paradigm, as the paradigm. There is little doubt that
the demographic model successfully explains much
of the dynamics in the areas where it was
developed, and in many other areas. Likewise
Westoby's (1979) model for arid rangeland
dynamics is applicable in the areas where he
developed it. And so, too, we can find rangelands
where the pattern of dynamics are best explained by
an equilibrium model. In all of them it is a best-fit
situation, not a perfect fit, since other factors also
do playa part. If there is a single paradigm that
encompasses all rangeland dynamics then it would
have to be that it is the interactive processes
between the five determinants that account for the
observed patterns. Both the equilibrium and nonequilibrium paradigms are likely to be true, but to
different degrees at different times in the same
rangeland. It is the interaction between the
autecological factors, the community processes, the
climate, fire, the livestock that will determine the
pattern of species and biomass dynamics; and the
outcome of these interactions is in large part
dependent on the relative timing of the particular
events.
% contributionl
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As a fine example, even if total production stays the
same, changes in species composition may strongly
influence the palatability and food quality of the
grass. This seems to be of great concern in the USA
and Africa, but does not seem to be of the same
concern in Australia. Certainly, in southern Africa,
where the sward has changed to almost complete
dominance by such species as Aristida junciformis or
Eragrostis plana, livestock production declines. I am

(season 2)

Fig 4. Hypothesized composition of a pristine and
heavily grazed sward in terms of the proportional
contribution made by four phenological groups of
grasses to total cover and the total sward production in
two different seasons. Vertical bars equal rainfall.
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Tainton, N.M. (1981). The effects of defoliation on the
development of the pasture canopy in Tainton, N.M.
(Ed.) Veld and pasture management in South Africa.
p. 268. Shuter & Shooter Pty Ltd and Univ. of Natal
Press, Pietermaritzburg.
Tyson, P.D. (1981). Climate and desertification in South
Africa. GeoJournal Supplementary Issue 2, 3-10.
Ulanowicz, RE. (1979). Complexity, stability and selforganisation in natural communities. Oecologia
(Berl.) 43, 295-298.
Weins, J.A (1984). On understanding of nonequilibrium world: myth and reality in community
patterns and processes in Strong, D.R., Simberloff, D.,
Abel, L.G., and Thistle, A.B. (Eds.). Ecological
communities: conceptual issues and the evidence.
Princeton University Press. Princeton, N.J.
Westoby, M. (1979/80). Elements of a theory of
vegetation dynamics in arid rangelands. Israel
Journal of Botany, 28, 169-94.
Williams, O.B. (1970). Population dynamics of two
perennial grasses in Australian semi-arid grassland. J.
Ecol.. 58, 869-875.

My final observation follows on from the first two,
and deals with what I have not so far said. I am
perhaps touching on things beyond my expertise,
but we need to question the long-term objectives of
rangeland production. Is it simply to produce more
meat or wool? If so, who wants it? The projected
world food crisis seems to get even further away
each year, as more and more countries achieve self
sufficiency. What is wanted is more efficient, stable
production, so that the prices of our rangelands
products are more competitive. If we decide to
follow a high-technology route of radically altering
the rangelands and relying on high inputs, we must
be sure that longer-term secondary effects do not
lead to required increased inputs and costs, and
reduced efficiency. I will leave this topic for a
future debate.
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Video - 'Monitoring the Shrublands'
"The Rangeland Management Branch of the Western
Australian Department of Agriculture has produced a
video called "Monitoring the Shrublands", running time
16 minutes. The first video, in the series of two on
shrub land management, dealt with the many factors
involved in keeping the condition of the shrub lands and
animal production in balance. This video was titled,
"Shrubland Management - A Question of Balance".
The latest production, "Monitoring the Shrub lands"
demonstrates how monitoring sites are set up on a
station, the criteria used in their selection and the role of
the pastoralist and rangeland researchers in using these
sites to their best advantage.
Anyone can purchase these productions by sending
$15.00 for each video tape required, to: Mr. G.A North,
Producer-Rural Media, The Western Australian
Department of Agriculture, Baron-Hay Court, South
Perth, W.A 6151. Cheques should be made payable to
the Western Australian Department of Agriculture.
The information contained in these professionally
produced videos will be of interest to all those
connected with pastoralism."
G.A. North
Producer-Rural Media

USA student seeking work in Australia
Mike Stratton, a third year student at Texas Tech
University (Lubbock, Texas) studying for a Bachelor of
Science in Agriculture Economic, is seeking overseas
work experience in May-August, 1987.
He has a wide range of farming experience but his
major interests are in cattle and other livestock.
operations. He would like to work on a "ranch" or in
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some form of research programme, although he would
be pleased to gain experience in any agriculture related
operation.
Anyone interested in providing work can contact
Mike Stratton direct or obtain further information from
Bruce Alchin, Western Lands Commission, GPO Box
4351, Sydney 2001 (02-2401384).

LATE NEWS FROM THE CONFERENCE
A.R.S. 4th Biennial
by Will Dobbie
Armidales in NSW, but geez its a long way to travel
for those who chose, like me I suppose
to drive down on the gravel.
Some came by aeroplane, some came by car
others just walked to give their talk, 'cause they didn't
live too far.
There's DPP, oh thats' me
and Department of Agriculture,
oh and some pretty young woman that I did see
if she's listening, I'd like to consult-ya
there's all sorts of Government Departments
and blokes with lots of power
we even had Jack Hallam,
who stayed quarter of an hour.
Then Brian Walker, he's a good talker
he gave the keynote address
and from what I could gather from all of the chatter
most were fairly impressed.
Then we begin-ta, start to get in-ta
paper presentations
12 minutes rushin, then some discussion
and a couple of accusations.
It went pretty well I thought
not many fell asleep
I tried to myself
but then that bloody beeper beeps.
We tried to understand, all the forces of the land
and we talked about droughts, the theories and the
doubts
about effects of stocking, desirable or shocking
'specially the amazing, effects of overgrazing
about degradation, and related reclamation
large soil losses, ..... and of course the black
rhinoceris.
The overall aim, of this sort of game
I think is to try and induce us
to be of use, like most of yous
to arid zone producers.
Researchers, Extension workers
and producers all involved
have a go with what we know
and get the problems solved
Now its more complicated than that, there's
difficulties and you would know 'em
What I'm trying to say, is I couldn't find a way to put
'em
all in a poem.
I think this conference has been very worthwhile
although opinion is I'm told
next time, it'd be worth trying'
somewhere not so cold.

Mr M. Stratton,
502 Slide Road 6-D,
Lubbock, Texas 79416
USA

LATE NEWS FROM THE COUNCIL
CHANGES TO SUBSCRIPTIONS
After many years at a bargain price, subscriptions must
rise. It is with some regret that Council has been forced
to marginally increase subscriptions to cover rising costs
of Journal and Newsletter production.
In 1987 you will be invoiced for your subscriptions at
the new rates of:Australian (Full) $25.00 (Newsletter and Journal)
(Partial) $15.00 (Newsletter only)
Overseas Full A$30.00
(Partial) $A20.00
Institutions should contact the subscription secretary:
Darryl Green
P.O. Box 7
BURONGA, NSW, 2648 for their new rates.
It should be noted that these rates will apply for 1987
and will be reviewed during that year to ensure that we
continue to provide you with a journal and newsletter of
an acceptable quality at a reasonable price.
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Kimberley
Seeds
Are sections of your station degraded?
Do you wish to implement a revegetation programme?

We specialise in rangeland revegetation and can supply the expertise, seeds and
machinery you need!

SEEDS - SEEDS - SEEDS - SEEDS - SEEDS - SEEDS
We stock a wide variety of seeds including buffel grass, birdwood grass, saltbushes
and bluebushes. We stock pasture grasses and legumes, edible shrubs and trees,
shrubs and trees for erosion control, Eucalypts and Acacias. Our Catalogue lists
over 1,000 species. If we don't have it, we can usually get it.

MACHINERY - MACHINERY - MACHINERY
We have

~eveloped

a range of low technology seeding equipment including the:

*
*
*
Pitter seeder * * *
disc seeder * * *
****** Opposed
Camel pitter seeder * * *
The camel pitter is a low-cost, low maintenance seeder designed to be pulled by
just about anything from 4 WD to camels. This machine, developed with WA Dept
of Agriculture, is the KEY to large scale, low cost revegetation.

CONTRACTING - CONTRACTING - CONTRACTING
We offer a total service in contract seeding for rehabilitation programs for stations
and miners.
WE OFFER MUCH, MUCH MORE. Please contact us for further information and our catalogue.

51 King Edward Rd,
Osborne Park, 6017
Perth, W.A.
Ph. (09) 446 4377
Fax. (09) 4463444
Telex. AA 94371
Greg Hill - AH (09) 448 2778
Steve Hill - AH (09) 4478762

~~

56 thANZAAS

THE AUSTRALIAN AND
NEW ZEALAND
ASSOCIATION
FOR THE ADVANCEMENT
OF SCIENCE
56th CONGRESS
Palmerston North, New Zealand
January 26th to 30th 1987
"SCIENCE IN A CHANGING
SOCIETY"
PRESIDENT'S INTRODUCTION
Since accepting the honour of being President of this
Congress, I have been asked to chair a Ministerial
Working Party on Science and Technology. In the
short time this committee has been functioning, by
reading submissions and reports and hearing evidence,
I have been conscious of the exclusiveness of the
various disciplines that go to make the mixed grain
of our University bread.
In our universities, professionals in many areas can
follow lines of enquiry determined by themselves and
dictated by no one else, on grounds that are either
ideological or practical. In my new role I am learning
however that the market serves as a limit on complete
academic freedom and that science and technology,
like my field the law, is subject to several imperatives.
As a layman I am enjoying my temporary incursion
into your arena and as your President I would like
to send a warm message of welcome to all registrants.
My wife and I look forward to greeting you in January
1987.
David Beattie
President
Contact for further informationDr. Michael Baxter
Organising Secretary
56th ANZAAS Congress
Massey University
Palmerston North
NEW ZEALAND

INAUGURAL INTERNATIONAL
SYMPOSIUM OF APPLIED
OVINE SCIENCES
Sheraton-Perth Hotel
Perth, Western Australia
15 - 20 February 1987

WELCOME
The decision of the Committee of the Inaugural International
Symposium of Applied Ovine Sciences to hold their first
Symposium in Perth can only be applauded and indeed
enhances the standing of Perth and Australia in the World.
The symposium will provide an international forum of major
importance at a time in history when sheep farm profitability
is an issue for the entire world.
The programme for the symposium includes a series of
papers prepared by industry leaders. They will cover topics
ranging from current technologies for manipulating
reproductive efficiency to new biotechnologies in animal
health.
Delegates expected to be in Perth in February, 1987, will
come from all over the World as well as Australia. They
will take part in an exercise designed' to promote further
education and understanding of those factors that
significantly influence production and profit.
On behalf of the Councillors and citizens of the City of
Perth I offer a warm welcome to our international and
national visitors. I hope, too, that their duties as delegates
will still leave them time to enjoy the many attractions in
and around our City.
MICHAEL A. MICHAEL, O.A.M.
Lord Mayor, City of Perth, Western Australia.
The World sheep industry demands regular access to the
latest technology if it is to support the millions who depend
upon it.
The Inaugural Symposium of Applied Ovine Sciences
provides a unique platform for the profitable implementation
of recent scientific developments.
The Symposium Committee has spared no effort to bring
together World specialists in their respective fields. The result
of their research will be directed to all who are involved
with sheep breeding, marketing and management.
Participants and guests - we present to you this exciting
programme which we confidently recommend for your
acceptance.
We welcome you to Perth.
WARWICK FEAR
Chairman, Steering Committee
The members of the Organising Committee are as follows:
PROGRAMME COMMITTEE:
Chairman:

Telephone: (063) 69-099
Telex: MASUNINZ30974

CONGRESS COUNCIL
Mr. M.L. Cameron
Dame Miriam Dell
Dr. A.1. Ellis
Dr. T. Hatherton
Mr. W.e. McPhail
Mr. P.W. Rieger
Dr. P. Robertson
Dr. T.N.M. Waters
Chairman: Sir David Beattie

Dr. Ian Fairnie
Mr. Harry E. Fels
Professor David Lindsay
Dr. Barrie Purser
Dr. Trevor Scott

STEERING COMMITTEE:
Chairman:

Mr. Warwick Fear
Mr. David Chappell
Mr. Reg Crabb
Mr. Peter Johns
Dr. John Lightfoot
Sir Crawford Nalder
Mr. Tim Sutherland
Miss Annie Ottaway
- Professional
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