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rangelands, and the main aim of the excIosures is
to study this problem and some of the herbivores
contributing to it - feral goats in particular. We have
had the usual problems trying to separate the impacts
of the larger herbivores(feral goats, feral donkeys, and
euros), but the results so far indicate that this is not
important - the rabbits remove all, or nearly all, the
seedlings and must be dealt with before any regeneration can be expected. The time to consider
manipulating popUlations of the larger herbivores is
when that has been done. The excIosures have been
very useful to me in placing problems caused by
feral goats into perpective - a simple minded
objective, but still an important one.
The way we manage these excIosures departs in
some respects from Barney's ideas, reflecting our
different objectives. To give three instances:
(1) Barney says to "make sure ... that outside gets
fairly well flogged a couple of times a year". This is
irrelevant in those rangelands where the major
problems are caused by herbivores that do not flog the
area out twice a year. (2) At present we do not collect
standing biomass data because it is not particularly
relevant to our current objectives and in any case we do
not have a "major growing season every year" .
Despite Barney's assertion that biomass is·"the only
management to", 1 think we are successfully
establishing priorities for pest control from different
measurements. (3) We do not put any of it on a
computer and in our case 1 can see little application
at present for this technology. In any particular case
the usefulnes fo exclosures will depend on whether the
location and design ofthe excIosures, and the nature of
the information collected in and around them, are
conductive to the attainment ofthe objectives sought.
1 agree with some of his other ideas, and would like to
throw in the method 1 use for cenusing herbivores.
We collect dung from a fixed 10 square metre transect
on the edge of each of our six control plots once a year.
At the end of each trip we collect off the ground
fresh dung from each of the herbivores and place it in a
fenced area.Next time around we used the aged dung
(now about twelve months old) as a reference against
which to collect dung deposited since the last trip.
After sorting, the weight of dung for each herbivore
gives an integrated estimate of the grazing pressure
exerted by that herbivore since the last collection.
This estimate applies to the plot itself, whereas some
other census mrthods give average estimates applicable to much wider areas and to intervals of time which
differ from the intervals between the botanical
measurements. True, different lots of dung do not age
uniformly, the termites get some, we have to make
assumptions about digestibility, and the list goes on ...
1 have broken three of Barney's twelve
commandments, but do not feel heretical. 1 think his
innuendos concerning Koonamore are too harsh,
and 1 suspect that if 1 have been on the trip Barney
referred to 1 would have sympathised with the
anonymous student of "small and furry animals".

EDITORIAL
Don Bumslde
The subject of excl08ures/ & fenced plots bas
certainly caused a stir. Since Jim Noble first raised the
IssuelnRMN
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The subject of excIosures/fenced plots has certainly
caused a stir. Since Jim Noble first raised the issue in
RMN 84/1; we have had severe comments and there
are more in this issuel.lt would seem that "leaf and
herb watching" in non-grazed areas is far from being a
cut and dried subject when applied to our need to better
understand the rangelands. So far the comments have
come from boffins only - 1 would be interested to hear
from landusers who have one/ a couple/untold fenced
plots on their piece of Australia whether they derive
any benefit from peering over the fence every now and
then.
Apart from letters about excIosures, we have a pretty
full bag in this issue. I am pleased to see response in
this issue on other topics discussed in previous RMN's.
This is (I think!) the only Australia wide newsletter
specialising in the rangelands and I urge members,
for the umpteenth time to use it as a means of expressing views and opinions; and for letting others know
what you are up tol
LEITERS TO THE EDITOR

From Bob HemeU
Verdbrate Pests Control Authority
Adelaide S.A.
More on Excl08ures

If

1 of course share Jim Noble's keenness to see
established a series of institutionally supported
long-term excIosures in representative habitats
(RMN 84/1). There would not be too many members of
this society who didn't, but that is probably where the
agreement ends. The problem of what to measure
inside such excIosures looms large in my eyes. Do we
go for plant demography (as at Koonamore) or plant
production (apparently Barney Foran's approachRMN 84/3)? Or how about production of seed for some
ofthe animals? Or data on the animals themselves? We
cannot aim for the lot because the work will not get
done. My view is that plant demography is the one to
go for, with simple fence designs to filter different
herbivores. As for bushfires, whynot build a.fire resistant fence in bushfire prone areas, and let them
happen?
As soon as you start narrowing down the range of
data collected, you start losing potential enthusiasts.
A barely representative collection of excIosures is
probably the best that could be hoped for, but even this
would be very valuable.
To come down from the general to the particular,
and later to Barney Foran's comments. My own
experience with excIosures is limited to one set of six
erected in 1977 in the Gammon Ranges National
Park (Flinders Ranges). The lack of regeneration of
perennial shrubs and trees is a major problem in S.A. 's
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From: AlIstair Mackenzie
"Neranghl" Station
Brewarrlna N .S. W.

From: Alec Holm
Department of Agriculture
Carnarvon W.A.

The reading of articles in the last Rangeland
Management Newsletter by Andrew Brown and
Dick Sangster prompted these reminiscences from an
aging but still active grazierof 74 summers,
who came up through the jackarooing system in the
1930-40's.
Following a short period on two connected properties
in the Longreach and Barcaldine areas of Central
Queensland, I obtained the position of jackaroo with a
large English Pastoral Company with properties in
Queensland and N.S. W., and was first sentto the
mallee country towards the lower end ofthe Darling
River.
From there I was transferred some 18 months later to
a property in the north west of N.S. W., running
between 60 to 70,000 sheep. Some time later I was
transferred to a big rough Queensland Station as sub overseer, or locally known as head stockman. This
property ran some 60,000 sheep and 5000 head of
cattle.
My next move was back to the N.S. W. property as
overseer, where I remained until 1939 when I was
appointed manager of one of their smaller properties.
In 1941, as all of my contemporaries had gone off to
the War, I prevailed on the Company to release me
in order to enlist. I was very smartly shipped off to the
Middle East on the Queen Mary ,with twelve of us in
a two berth cabin. My army carreer ended after the
Owen Stanley Campaign in New Guinea, and I was
Invalided out to return to my original job as station
manager.
One more transfer came with my appointment to a
big Queensland station. By then it became obvious that
I had reached the end of the road in these positions with
the larger properties in Queensland and N. S. W. being
resumed for closer settlement.
luckily an opportunity came for my wife and myself
to start off on our own in N. S. W. We took it and
prospered.
Quite some years later my son on completing his
schooling in Sydney, prevailed upon me to send him
to Marcus Oldham in Geelong. He wentthere in it's
second year of operations. He completed the two year
course and obtained his Diploma. He then returned
home to frighten "Hell" out of his father with all
sortd of new ideas. However we gave them a go and
they worked. These new ideas were a great stimulus to
me ina break away from some old ideas.
Since then we have aquired two other properties
which we now run as a Partnership; my son manages
the show while I assist wherever I can.
In conclusion my experience of the Stations as
Jackaroo, Overseer and Manager, was by no means
unique. It was the tried and true fomulae on all the
large Pastoral Companies, but the demise ofthese
Stations, particularly in Queensland and N .S. W. has
,
more or less rendered the system obsolete.
The new ideas formulated by such as Marcus Oldham
have now repalced the old system, and from my limited
experience, are very acceptable.

Barney Foran's letter (RMN 84/3 August, 1984)
on grazing studies and exclosures brought home to me
again how little is known about our wort in the
premier rangeland state: Western AUStralia .. Barney
puts the case for grazing studies but amcludes that
"the capital required for establishment and maintenance will ensure such a programme ;nevergets going" .
There is no doubt thai it is diffiadttoget a grazing
we
study in rangelands off the gtVUnd. ~1:his
have a grazing study up and mllniag $OJ 1hou.&ht it
would be of general interest to describe what is
involved in setting up a study oftbis nature.
Briefly, the study is located nearCaa!arvon in a
mixed chenopod-Acaciashrublud ill all u.ea that
receives predominately winter rainfa" (annual rain
230mm, 72% from April to September). There are two
parts to the trial, in on .edible shrubs are prolific
and in the other sparse.Each part encompasses about
1000 hectares and is divided into five paddocks stocked
with 30 sheep each to give a range of stocking rates
from 8 to 40 sheep per l00ha.
The first hurdle in settina up the trial was the trial
design. There were competing demau.c1sofreplication,
site uniformity. number of treatments. amber of
sheep, money, labour, togetherwithtGeneed
to design a trial to which pastoralists eoaW relate. We
opted for large paddocks to reflect the normal pastoral
situation, with no replication but stocking rates to
permit regression type analysis.
The complex of palatable shrubs and herbage
together with the unpredictability of summer rains
persuaded us to opt for fIXed rather than variable
stocking rates. We were further persuaded in this
option by memories of earlier trials in the Kimberly
which were based on pasture utilisation rates similiar
to the Augathella approach.
The cost of establishment of thr trial fencing, water
supply, yards and storage shed was about $50,000 of
which 50 percent was contributed by the Australian
Wool Corporation.
Sampling in large areas presents special problems.
There is no way for instance that we can manage to
systematically sample the 2000ha of the trial. The
approach taken was to establish fixed monitoring sites
in each paddock. Because each paddock is a different
size we chose to locate four sites at compass points on
the circumference of a circle which encompassed
SO percent of the area of each paddock. A further two
sites are located at the same distance from water in
each paddock.
At each monitoring site we assess shrub biomass z
numbers and recruitment (yearly); annual! bi-annual
herbage yeild and composition (three monthly) and
grazing pressure (six weekly).
We have found that the biggest problem in running
the trial is the trained manpower requirements for the
various measurements. I estimate these measures at
present to take 300 technician days and 50 research
worker days per year. Report writing, data handling
and sheep inspections are extra.
2
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One further consideration in setting up a trial of
this nature is staff continuity. Because of the vagaries
of climate these trials need to run for many years
to encounter a range of climatic events. For this reason
the orginisation and individuals undertaking the trial
must recognise the need for long term
committment.
As we are now one year into the trial we can see that
our estimates for materials were accurate but those for
technical and other support were underestimated.
Data handling and interpretation is now looming as
the next major hurdle and sorting this out will keep us
busy for some time to come.

SOCmTY BUSINESS
New Members

"

'.

L.M.BROWN
Tamala Station via Geraldton W.A.
PETER BROWN Arubiddy Station via Norseman W.A.
I.L. BURDON
Erindale S.A.
ROD CAMPBELL
Kybo Station via Kalgoorlie W.A.
LANG COPPiN
Yarrie Station via Shay Gap W.A.
PETERCULLEN
Cottesloe W.A.
BRIAN DOWNING
City Beach W.A.
ANTHONY FAWDON
Kalgoorlie W.A.
ANDREW HIGHFIELD
Bimbowrie Station via
OIary S.A.
STEPHEN HILL
Osborne Park W.A.
LANCE HURST Sturt Meadows Stn. via Leonora W.A.
PETER JOHNS Munara Station via Meekatharra W.A.
Chittering W.A.
PETER LEFROY
GUY Mac LEOD
South Hedland W.A.
Adelaide S.A.
MICHAEL MICHELMORE
GRAHAM MORPHETT
Booligal N .S. W.
S.R. MORTON
Alice Springs N.T.
FRED MOYLAN
Brighton Victoria
GARY OKELY Youno Downs Station via Meekatharra
W.A.
ALEXANDER ROBERTSON Worlba Stn. via Norseman
W.A.
BRUCE ROBINSON
Yerilla Station Kookynie W.A.
BERNARD SCANLON
Kalgoorlie W.A.
MARK STAFFORD-SMITH
Alice Springs N.T.
ERIC SWANN
Kanandah Station W.A.
MURRAY THOMAS
Minara Station Leonora W.Ii...
STEPHEN TONKIN Gindalbie Stn. via Kalgoorlie W.A.
Mosman Park W.A.
PETER WESTLUND
PHILLIP WILSON
Edagee Stn. via Carnarvon W.A.

INTERNATIONAL RANGELAND CONGRESS
-MORE CANDID VmWS!
Graham Harrington, Stephen Sandford and
Victor Squires
- who Is the rabbit really?
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FROM AROUND THE TRAPS
Broken Hill Branch News
David Eldridge
SoU Conservation Service of N .S.w.
Broken Hill N .S.W.
Another successful series of field days was held
recently by the Broken Hill Branch on the theme of
PLANT IDENTIFICATION. Excellent pastoral conditions since the breaking ofthe drought provided an
ideal opportunity for participants to get together and
discuss plant identification and how to use the recently
published book "The Plants of Western New
South Wales".
At the southern venue near Pooncarrie, a crowd of
approximately 70 people were fortunate to have Bill
Mulham and Peter Milthorpe, two ofthe authors ofthe
book, to discuss how to use the book, the
characteristics of the main plant families and the reason
for identifying plants. The second field day, held at
Fowlers Gap in the north attracted a crowd of about 50
eager participants with the day proceeding along
similiar lines to the first day.
The afternoon sessions were taken up with the
identification of a host of specimens brought in by those
attending both days. Although no new species were
recorded, both days were highly successful and one
gratifying feature was that a number of landholders
have since contacted the Branch about organising
additional regional workshops on plant identification.
-New President for the Branch
The Committe was disappointed to hear that
Paul McClure has been forced to tender his resignation
as President ofthe Broken Hill Branch as a
result of his move to Adelaide. Paul has been a driving
force behind the Branch and his enthusiasm and
dedication have resulted in the Branch being the most
successful in the Society. Paul is moving to greener
pastures (and higher rainfall) and we wish him all the
best in whatever new venture he undertakes.
Forthcoming Branch Activities
A one - day seminar is to be held in Broken Hill
on the theme of Farm Office Management. The seminar
is tentatively planned for May 1985 and will consist
of speakers to talk on farm insurance, and the use of
computers for the farm business. The Department of
Agriculture is being approached about a demonstration
of computers. More information will be given in a later
Newsletter.

INTERNATIONAL RANGELAND CONGRESS
·MORE CANDID VIEWS!

Mike Walker and Barney Foran
renewing old friendships.

Richard Silcock, Gaye Wallder and Doug Campbell in a
relaxed mood.

•

Don't they scrub up well!
Dignitaries at the dinner.
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, Dean Graetz and Barney Foran wine
tasting; or was it guzzling?

"Hainy Panic" Harrington showing Mrs Sandford that
he does own a pair of shoes.

End AssembUes

FEATURES

End assemblies absorb most of the impact loads of
a suspension fence and must, therefore, be constructed
to resist the combined forces of initial wire tension and
impact.

SupeDSlon Fencing
John Brain, Unlvenlty of N .S. W •
Since the late 19SO'sa new type offence design,
under a variety of names has developed. In different
elastic fence,
areas it is called suspension f~ce,
Piesse Fence, high-tensile fence, Fowlers Gap fence,
or low cost fence.
The basic characteristics of this fence are:
(a)

Since impact loads of up to 2ooOlb.may be imposed
on the structure the assembly must be capable of
bearing loads of up to 6OOO1b.
Intermediate strainer posts are not necessary in a
suspension ,fence.
Since no intermediate strainer posts are used, any
extra cost in time or money for end assemblies does not
greatly increase the total cost of the fence and since the
greatest cause of failure of a suspension fence is
inadequate end assemblies it is better to overdesign
this component rather than run any risks.

greater attention to design and construction of
end assemblies;

(b) long strains;
(c) few posts;

Length of Strain

(d) high tensile wire;

In any fence, the longer the strain and the thinner
the wire, the better the chance of maintaining a
constant tension. If five chains of 4.00mm. wire are
strained to 400lb. tension the wire will stretch by about
four inches. If the tension is taken off, the wire will
return to its original length.
If five chains of2.SOmm. wire are strained to 400lb.
tension it will stretch by about eight inches and will
return to its original length when the tension is taken

(e) wires attached to posts and droppers rather than
threaded through bored holes;
(f)

measured tension on wires.

The essential difference between the suspension
fence and the conventional fence is that loads imposed
. on the suspension fence are borne mainly by the wires
and end assemblies, whilst those on the conventional
fence are borne mainly by the posts.

off.
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elasticity without reduction in breaking strain. 2.SOmm.
high tensile wire can be produced with a breaking
strain approaching that of 4.00mm. but with slightly
more than twice the amount of elastic elongation.
Being a thinner wire it produces 1500 metres per coil
against 500 metres of 4.00mm.
Although the expected life of 4.00mm. wire is
considerably greater than that of 2.5Omm., a heavily
galvanised 2.5Omm. wire, with about three times the
.a mount of zinc coating, is available for areas where
corrosion problems exist.

After a fence has been constructed the movement of
end assemblies, knots and ties around posts can be of
the magnitude of several inches. If therefore as would
be the case with a five chain strain of 4.00mm. wire at
400lb., the components "gave" by only two inches,
ther would be very little tension left in the wires.But
ifthe components "gave" by only two inches in a one
mile strain of 2.5Omm. wire at 400lb. there would still
be 390lb. tension in the wires because the total stretch,
or elastic elongation, would be something like 128
inches.
Long strains hold their tension much better than
short strains. Thin wires also hold their tension much
better than thick wires (within the elastic limits of the
wire, of course), because oftheir greater elasticity.

BubedWIre

Barbed wire is used in many suspension.fences,
especially where cattle are involved. In New South
Wales a single barb is mostly placed a s a top wire. As
with plain wire, a cheaper wire is available in high
tensile wire. The standard Iowa pattern is made of
continuous twist 2.SOmm. of wire woven around the
barbs. The high tensile product is made of
reverse twist, 1.57mm. wire with the barbs woven'
around the wires. 1.57mm. H. T. barbed wire is slightly
stronger than Iowa, b'{t is much cheaper.

Strains of up to four and half miles have performed
satisfactorily at Fowlers Gap. Experience at Fowlers
Gap suggests that for ease of working, strains of
between one and one and a half miles seem optimal.

p"ta and Dl'Oppen
In a suspension fence, the more posts that are used
the stronger those posts must be. Conversely, the fewer
the posts, the less will be the load imposed on them.
If a 20 chains length of free-running wire in a fence
(using 2.SOmm.H.T. wires) had its tension increased
from 300lb. to 8OO1b. by the impact of an animal

TylqfllWIn
High tensile wire is more difficult to handle than
conventional soft wire. Kinks will almost invariably
break the wire, whilst tnots must be tied carefully.
The higher the tensile strength of wire the less efficient
are normal fencing knots.

(a) it will deflect by 4.5 feet if the spacing is 12 feet,
and by 13.5 feet if the post spacing is 120 feet.

KMt Type

(b) the two adjacent posts will have applied to them a
lateral force of 480lb. if the post spacing is
12 feet and of only 1751b. if the post spacing is 120
feet.

Wire

If the wires are fixed to the posts so that they will not
"run" freely, the forces imposed on the posts will be
greater, and, therefore stronger posts may be required.
Furthermore, the elastic nature of the fence is greatly
diminished. Perhaps this is one reason why some
graziers are complainig that their elastic fences are no
good.
Droppers with pre-formed pins or ties are almost
universally used. Besides holding the wires at constant
spacings, droppers transfer impact loads to all wires
since each wire is immovably fastened to a dropper.

4.00mm.

Wire

Knot Type

WIRE

2.5Omm. Tyeasy

Figure of Eight
Pin and loop
Donald
Double loop
Bullwire

PlaID Wire

As described in the reference to a length of strain,
the thinner the wire, the more elastic it is. If the wire is
of equal quality it can be added that its elastic limit
(yeild point) and breaking strain are also lower.
The advent of high tensile wire has produced a wire
with double the strength per unit area of cross section,
compared with conventional soft wires. It is therefore
now possible to have the advantages of greater
6

Pin and Loop
Figure of Eight
Donald
Double Loop
Bullwire

78.2%
80.3%
76.0%
69.4,..
S6.4%

EffIcIency

65.8"0
52.1%
53.5%
46.5"0
40.6%

Running Out Wire

believe misled the science for many decades.
Certainly decisions need to be made about
what is happening on rangelands but these
decisions need to be made about what is
happening on rangelands but these decisions
require, first and foremost, the setting of a
specific goal for the area under consideration.
Once the goal has been determined, the criteria
for assessing condition are also determined, at
least in the broad sense. For example; if
the aim is to retain areas in a
. natural state preserved for posterity and future
study then condition based on ecological
criteria associated with climax will be
important. On the other hand, maximising
production of beef or wool will require a
production oriented assessment of condition,
while improving the stability of or recovering
degraded rangeland will require different
assessments. The latter goal may nece ssitate
emphasis on less than the most desirable
forage species (e .g. ACACIA VICTORIAE
discussed recently by Andrew Mitchell RMN
84/3) where their potential to stabilize landscapes is high.

One of the principal advantages in suspension
fencing is the saving oftime in running out wires.
Since wires are not threaded through posts, they can be
run out very quickly with a single- or muliple-wire
spinner. The use of a spinner, with the brake lightly
applied, ensures a minimum of breaks due to kinks in
high tensile wire.
Tension
Because of its high elastic rate it is virtually
impossible to estimate the tension of high tensile wire.
Tension indicators incorporated in the wire strainers
have been found to have an unacceptable degree of
variation. Several models of gauge, incorporating a
compression spring, appear to perform satisfactorily,
although no tests apart from those of the manufacturer
appear to have been carried out.
The ability of an animal to penetrate a fence is
partly governed by the tension of the wires it must force
apart. This force is a function of wire spacing , wire
tension, post or dropper spacing, and elasticity of the
wire. The higher the tension on the wire the more
difficult it is for the animal to force his way through.
It also follows that the higher the tension the wire can
be maintained, the greater the distance between the
dropper can be extended. The limitations are
(a) the st
~

ngth

Production and stability goals are the ones
of concern to most rangeland managers and
assessment of condition provides a necessary
starting point for the implementation of
management programmes. But how do you
determine where on the appropriate condition
scale a particular piece of country is? For
the answer to this question it is necessary
to refer to past experience, either observational
or recorded so that a particular site can be
ranked according to known information or
impressions of "conditions" on other similar
sites.

ofthe wire

(b) the strength of the end assemblies
LlmltaUons
There has been a number of reports of suspension
fences failing to hold cattle. There have been as many
reports of suspension fences being adequate to hold
both sheep and cattle. The difference may lie in the
type of fence that has been built, or it might lie in the
cattle. More observations of a reliable nature are
nature are required before anything definate can be
concluded.

I contend that there are only two basic
elements that need to be considered when
making an initial assessment of condition.
First, simply the number of productive (or
established) individuals on the area of rangeland and, second, the desirability or
undesirability of those individuals for the
attainment of the stated goal. I prefer the
older and more explicit terms desirable and
:undesirable to the rather foggy term
disturbance guild used by Margaret Friedel
(RMN 84/3) and attributed to Graham Griffin.

(EDITORS NOTE: The above article formed the basis of a talk
given by Ron Estlns, Australian Wire Industries Pty. Ltd. at
the November Broken Hili Branch's fencing field day.
Ron acknowledged John Baln as the original author ).

Range CondlUon: Ecological or Productlon' So What!

If we are to use this initial condition
assessment as a basis for management
decision making then we must reach a .
consensus as to what constitutes significant
change to a better (or worse) state than the
initial estimated condition. These changes are
limited in number if we have an initial
state and if we accept the above contention
as to the important factors for assessing
change.

George Gardiner
Dep~tofAgrlnu

South Perth W.A. 6151.
The suppoS:edly theoretical debate aboutthe
classification of range condition referred to by
Margaret Friedel in a recent rangeland
newsletter (RMN 84/3) has occupied and, I
7

different regions, soil types and production
goals. This assignment of values to plant
species dramatically affects the outcome of any
detection system and serves only to highlight
our lack of basic information about the
plant species with which we work.

1. Overall numbers increase but
a. the relative proportion of desirable
and undesirable species does not change,
b. desirables increase relative to
undesirables, or

What are we looking for when It comes to trend?

c. desirables decrease relative to
undesirables.

George Gardiner
Department of Agriculture
South Perth W.A.

2. Overall numbers decrease but

Much has been written, discussed and
mostly argued about the detection of trend
-in range condition. In fact the argument can
be traced back for at least forty years.
R. W. Bailey (1945) outlined the basic netXl to
consider both vegetation and soil information
when detecting trend. Circuitous argument,
heated debate and prolific publication have
done little to contribute to a solution of
the dilemma - in fact many would still
debate the very definition of trend - is it
ecological (toward or away from Climax) or
should we consider production oriented trend
(Wilson and Tupper, 1982). Somewhere in aU
this controversy we seem to have lost sight
of why we want to measure trend, a
situation not uncommon to heated debates.

a. the proportion of desirable to
undesirable species does not change,
b. desirables increase relative to
undesirables, or
c. desirables decrease relative to
undesirables.
3. No change in the overall numbers but
a. relative proportions do not change,
b. desirables increase relative to
undesirables, or
c. desirables decrease relative to
undesirables.

Even the very word trend may be
inappropriate when it comes to addressing
the basic question of change in rangeland
ecosystems. Trend really means change
towards (or away from) some defined
optimum or goal, this 'goal may be defined
in a number of ways depending on your
point of view. I think blind adherence to
anyone defined goal (at the expense of all
others) represents dogma totally inappropriate
for these lands of multiple use. Once a
goal has been defined then detecting change
towards or away from that goal becomes a
matter of what to record, how to record it
and how to analyse and interpret the
recordings. It is in these areas that most
controversy currently exists.

4. The existing suite of species can be
replaced by species more (or less) desirable or
undesirable for a particular goal.
The importance of each of these outcomes
and the thresholds necessary for changing
existing management remain the subjective
decision-making province of the manager (at
whatever level) whose long-term success will
be judged by the impact of these decisions
on the ecosystem and the products reaped
from it. Once the initial state has been defined
(the only condition statement necessary for
management) the only decisions that must be
made relate to detected change from this
initial state. It is in this decision making area
that the approach outlined in the following
article (What are we looking for when it
comes to trend?) is purported to shed some
light by permiting more rigorous detection of
change.

Detecting and interpreting change is really a
matter involving many subjective judgements,
for example;
1. What is the goal?
2. What represents change towards or away
from the goal?

Assigning levels of desirability (or
undesirability) to arid land plant species will,
likewise, involve sUbjective assessment that
will only be refined as more information about
the roles and responses of native and
introduced pasture species is accumulated for

3. What method of analysis of what type
of data?
4. What is significant change?
8
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could be helped to progress to simple
biological/physical measurements such as
density counts and/or cover estimates, and
soil erosion assessment.

Thus there is no such thing as an
absolute measure of change and what we
should really be concerned with is what are
the questions each "user group" needs to
answer and how might they best be
answered given our present knowledge.

Administrators
Not only are administreators charged with
ensuring wise management of Crown Land,
. they also have an awesome responsibility in
that they influence pastoralist's livelihoods.
Wise management and fair treatment ofland
users requires that the information which
administrators use for decision making should
be of a long-term nature and should
concentrate on biological and/or physical
factors. Their goals must be to preserve or
improve the rangelands relative to some
stated long-term objective .

At the risk of being parochial I will
present what I see as the situation in the
rangelands of Western Australia. Given my
background I wiII concentrate on the needs (1)
Pastoralists, (2) Administrators, and (3)
Scientists.
Pastorallsts
Decisions about how the rangelands will be
managed wUl ultimately be made by
. pastoralists; and their needs for adequately
fulfilling this role include infon;nation from
economic, marketing, managerial and
biological areas. Current use of biological
information by managers cannot be regarded
as anything but minimal in all but a few
instances, contrary to the scientist's view in
which biology (ecology) encompasses the
majority of what they regard as important
factors. So if biological (ecological)
information is rarely used by pastoralists,
what sort of information do they need?
What questions must they be able to answer
in relation to the trend of their rangeland?
I propose the following:-

They need to answer unambiguously the
question:- "Is the potential of this area
or region of rangeland to produce a product
or products (defined by us) at some
unspecified time in the future, decreasing,.
static or increasing?"
Of necessity the data they utilise must be
more rigorously collected and analysed then is
the case for pastoralists, and just as
importantly it needs to be long-term,
avoiding the problem of annual fluctuation as
it might influence judgements of change.
When considering what influences long-term
change in the vegetation one must avoid the
trap of being diverted by evidence of shortterm fluctuation. Does the production of
plant biomass in anyone year determine the
productivity of a site X years down the
road? NO II Does the density of plants in
anyone year provide an index of the same
thing? NO II What determines the POTENTIAL
of a site to produce is the relative
proportion of productive individuals in the
classes regarded as being desirable or
undesirable for the defined goal. The future
proportions are governed by the rates (relative
to each other) at which populations within
these groups are changing.

i) Can my rangeland carry my livestock for
another year without reducing my
profitability?
ii) Is there any long-term change that may

be reducing the productivity and/or
stability of my rangeland?
,Pastoralists do not need detailed numerical
data, complex mathematical tests or
incomprehensible biological models to answer
these questions. They must necessarily be
more concerned with changes away from the
optimum for livestock production, (with
declines in "condition"), than with
improvement. Perhaps all they need is some
indication or record of past conditions to
provide an information base - I would
suggest that several oblique photographs
(Holm, 1984) in each management unit will
be sufficient. Once a number of sequentiai
records have been collected (at Approximately
the same time each year) interpretation of
changes should be possible. This sort of data
collection needs to be carried out by the
Pastoralist for his own use (initially with
assistance from extension personnel). As
biological information becomes integrated into
management decision making, the pastoralists

Relative rates of change can be determined
by recording the deaths from, and recruits
into each ofthe groups. If desirable and
undesirable populations are both increasing,
then the one that is increasing the fastest,
in absolute terms, will tend to dominate
the site. If both are decreasing then the
one that declines the slowest will be
relatively more suc~efl.
Decisions about the
relevance of change when one is increasing
and the other decreasing are obvious. To
define an upward trend, species desirable for
the stated goal should be increasing faster
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(or declining slower) than undesirable ones.
Climatic information must be used to decide
the relevance of declines in total plant
populations, e.g. declines during drought do
not necessarily represent downward trend.

(Keep it Simple Stupid - provided it's
meaningful.) Re-orienting from the agronomic
idea of a plot to individual plants or animals
as experimental units, a voluntary step for
plant ecologists (although forced on animal
scientists) may actually reduce the time input
necessary to get relhant and reliable estimates
of change.

Any vegetation information must be
associated with, at least, soil surface
information. Typically, changes in the type and
intensity of erosion have been considered.
This raises the question of possible conflict
in rfesults, i.e. soil condition declining while
vegetation is improving. Ambiguous situations
could arise where erosion, once started,
continues despite improving vegetation
characteristics. Unfortunately, there seems to
be no alternative to a subjective judgement
should this situation arise. In terms of
practical decision making, the administrator
must define the level of change necessary
as a threshold for changing existing
management.

Scientists
What ofthe scienti!its; should they be
involved in monitoring trend? I charge that
the scientist must be more concerned with
determining what causes change rather than
simply detecting that ckange has occurred; a
stand supported by Likens (1983) in his
presidential address to the Ecological Society
of America. Adequate establishment of
causation requires manipulative
experimentation, adequate experimental
design and analysis procedures appropriate to
the hypotheses being addressed. The challenge
to range scientists is not to continue debate
on ill-defined concepts such as condition or
trend but to set up innovative experiments to
establish casual relationships.

Rigorous statistical procedures, an aid to this
decision making (Gardiner and Brennan; in
press) now exist for analysing plant
population changes. Specifically it is possible
to test:

Again the scientist must be attempting to
answer the "How" - type questions. There
is an obvious role in the development of
appropriate technology to accomplish this and
the monitoring phase; however, that
development should come as a result of
attempting to answer questions about
mechanisms rather than as an end in itself.
Perhaps concentration on the individual plant
or animal as the experimental unit may
improve the efficiency ofthis experimentation
, in arid lands. The persistance of agronomic
approaches coupled with blind adherence to
ill-defined concepts and an unwillingness to
challenge existing dogma may well be
hindering progress towards understanding
rangeland ecosystems.

a) Whether a population is increasing, static
or decreasing on the basis of
recruits (defined in any way you
please) and deaths.
b) Whether the absolute change over a
particular period in two populations
(e.g. Desirable and Undesirable) is
the same, and
c) Whether, in the long term, these two
populations are changing at the same
rate, given the data for a particular
period.
These hypotheses have been tested for a
number of arid-zone plant populations at
Yeelirrie in Western Australia (Gardiner, 1984)
and enabled the separation of climatic, site
and kangaroo grazing impacts on plant
population change.
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The history of the management of the
Reserve illustrates several of Barney's points
about exclosures. Although the Reserve was
originally fenced with rabbit-proof netting the
rabbits were never eradicated despite many
attempts. In early years active warrens found
were poisoned and blocked, and in 1932
after a rapid popUlation build-up, all warrens
were ploughed in, and 7,000 rabbits killed.
Nevertheless rabbit populations were high
again in 1938-40,1947-48 and 1952-53,
following "good" seasons. Myxomatosis has
helped control the populations since the mid
50's, and since 1975 an active rabbit control
programme has been maintained, which is
keeping numbers low.

Wilson, A.D. and G.J. Tupper, 1982. Concepts
and factors applicable to the measurement
ofrange condition. J.Range. Manage.
35:684-89.

The T.G.B. Osborn Reserve; Koonamore.
Russ Sinclair
Dep~ntofBay

University of Adelaide

I cannot allow Barney Foran's letter (RMN
84/3,Aug. 1984) to go unanswered. I don't
know how the rumour started, but it is
certainly NOT true that "the Koonamore
studies might be discontinued because of
present lack of interest from the Botany
Department of (the University of- Adelaide".
Perhaps I should be grateful for this chance
to summarise work in progress:

(

Kangaroos and emus have never been
excluded from the Reserve as they can
jump the fence, and their numbers vary with
the seasons. Feral foxes and cats have been
s.een in the Reserve, along with the goannas,
hzards, snakes and birds typical ofthe area.

Early work on the Reserve was reported by
Osborn et al. (1935) and Wood (1936), .
while a comprehensive review of work to
1962 is given in Hall et al. (1964). The most
obvious change up to 1962 was a
dramatic recolonization of denuded areas by
saltbush and a regeneration of CASSIA shrubs.
Very little successful regeneration of tree
. species or bluebush occurred during this time,
and there were frequent observations of tree
seedlings beginning to grow, only to be eaten
off by rabbits. By the 1960's most ofthe
soil surface was stabilised under a community
of chenopod shrubs, and are-established
lichen crust, but the tree population was
gradually declining with the occasional death of
individuals with little recruitment.

The Reserve is now officially the' 'T . G.B.
Osborn Reserve", named in honour of its
founder, though still known to many people
as the Koonamore Vegetation Reserve, or
K. V.R. It consists of 390 ha on Koonamore
Station which was fenced in 1925 to exclude
stock (and, it was hoped, rabbits). At that
time the area was heavily overgrazed, and
part ofthe original intention was to study
regeneration when this grazing pressure was
removed. Permanent quadrats, transect lines
and photo-points were established, and the
first recordings made in 1926.
Afield officer (T .B. Paltridge) was stationed
at the reserve for the first few years, but
after that records were kept by visiting parties
of Botany Department staff and students.
Much of the credit for keeping the experiment
alive must go to Miss C.M. Eardley, who
organised these trips in the days when they
involved train travel on two gauges, and the
last 40 miles by mail truck.

197~,
74 ~nd
75 were unusually wet years,
the raInfall In 1974, 850 mm, being far
greater than for any of the previous 50
years at least. The mean for the area is
180 mm. It was by chance that the current
vigorous rabbit control programme began in
1975, towards the end of this run of good
seasons. These two factors have undoubtedly
developments on the
contributed to stri~ng
Reserve since then, bujt it is difficult to
determine which is more important.

Activity on the Reserve did decline in the
mid 1960's but was revived by a succession
of post-graduate students. After Miss Eardley
retired I took over the job of "Koonamore
Officer" in 1974, and for the last 10
years photo-point photography and quadrat
mapping have been carried out regularly.
11

Large numbers of seedlings of low bluebush
(MAIMANA PLATYCARPUM), ACACIA
BURKITTII and to a lesser extent MULGA
have appeared during the last 10 years,
and continue to grow healthily. This seedling
imput is producing a marked change in the
age structure of these populations. There has
been little seedling input for BLACKOAKor
ROSEWOOD (bullock bush), whose
popUlations continue almost static. The
CASSIA population continues to increase,
probably at an accelerated rate since rabbit
numbers have been kept low.

photo-point. Recently we have been taking
both black and white and colour
transparencies. The colour shows vegetation
details much more clearly than black and
white but does not last as well.
I agree that this kind oflong-running
experiment is best managed by an institution,
but that does not guarantee its survival.
You also need a succession of people in the
institution who are interested enough to keep
taking readings and who stay around long
enough to huild up the traditions. Part ofthe
secret of success I think is not to attempt
too much. There are many more recordings
that it would be fascinating to have at
Koonamore, but the present rate of datagathering and maintenance is about as much
as a party of 8-12 can manage in 5-7
days, once a year, with a few extra trips
in between. So long as I can maintain the
tradition that "a trip to Koonamore" in the
heat of December is a great way to forget
exams and finish up the academic year, we
will be able to continue the readings. I
have added a list of recent publications
based on the Koonamore records. By this
standard, research activity over the last 10
years has been greater than at any time
since the first 10 years ofthe Reserv's
history.

These recent data indicate that the Reserve
vegetation is by no means yet in an
equilibrium state. The serious effect of rabbit
grazing pressure on the establishment of some
seedling species has been demonstated, but
the lack of regeneration in other species
BLUEBUSH, ROSEWOOD, BLACK OAK
remains a mystery .
Unfortunately there were no early systematic
estimates made of rabbit or kangaroo popu
populations. We have some data for the last
10 years or so. Kangaroo numbers have been
estimated by counting droppings along
transects, and rabbit numbers by counting the
number of active holes. The current rabbit
control programme involves an annual working
party of staff and volunteer students spending
a week in December walking back and forth
across the entire reserve, locating all rabit
holes, poisoning and filling them. Since we
began, the number of holes has fallen
from 260 in 1979 to 17 in 1983.

A last request to readers. There must be
many people around the country who have
enjoyed working parties at Koonamore. If you
have, and had any photographs taken there,
I'd be very glad of copies, especially if you
can identify the people. We have a few
interesting historical photos in the files of nowfamous people in their by-gone student days,
but I'm sure there are many more. Since
1986 will be the 60th anniversary of the
first recordings, perhaps we could celebrate
with some Koonamore nostalgia event?

The working party also maintains the fence,
and this year we have had a new fence
erected along the south boundary, with funds
from a National Estate grant. Standing forage
biomass is not estimated directly, but Ian
Noble has shown that the photo-point records
can be used to produce a semi-quantitative
estimate of changes in biomass which could be
correlated successfully with climatic data
(Noble, 1977; Noble and Crisp 1980.
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From Camel Harness to Winter Rainfall Rangeland.
-The Duffel grass spread continues.
Peter Curry
Department of Agriculture,
South Perth W.A. 6151

While briefly let out of their offices to
inspect possible sites for a new remote-sensing
project (code-named WALmRIS: W.A. Land
Image-Based Remote Inventory System) the
assembled gurus were awestruck by the scale
and vigour ofbuffel grass CENCHRUS
CILIARIS colonisation in the Carnarvon Basin
thIS season. Of course, the locals have been
progressively de-sensitised to the fact that
buffel now grows quite happily on deep red
sands, loams, duplexes and clays in this
predominantly winter rainfall region. Most of
the buffel sites at which Gascoyne Research
Station staff have collected soil samples
recently have yielded less than 20 ppm
bicarbonate-extractable phosphorus. Thus the
whole picture is one that, as Dean Graetz
put it, they wouldn't believe possible in parts
of Queensland where people are still trying
to get it established.
Perhaps time is of the essence. Nevertheless
if the spread continues unabated, the
possibility arises that more useful droughttolerant perennials might suffer from
competition with the vigorous buffel. A recent
report (Cheam, 1984) has shown that buffel
grass can produce a chemical compound that
is toxic to the growth of calotrope seedlings.
If this occurs with other shrubs, it is hardly
encouraging.
Nothing is ever simple, is it?

r

At Carnarvon, the 1984 winter has been the
6th wettest on record, 257 mm having fallen
during April to September to build on the
very useful summer rains (138 mm) which
made March the early break that everyone was
looking for. Many people have commented that
they've never seen the Carnarvon shrublands
looking so good.

Buffel flourishing on a sandy bank on Doorawarrah
Station between Carnarvon and Gascoyne Junction,
August, 1984. In attendance and obviously awestruck
are (left to right) Geoff Spencer, David Wilcox,
Bill Holman, Rusty Russell,
David Henwood and Dean Graetz.
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developments in soil conservation for 25
years and is presented in popular language
that chanenges present apathy toward
Australia's prime environmental problem. The
chapters are:

NOTICES
Plant Tagging Device
Can anyone help? We require a device to
tag shrubs - thousands of them. We have in
mind an automatic loading and dispensing
system using pre-numbered (year only) tags or
tape. The tags or tape must be of a durable
substance which will last preferably for many
years.

1. The problem
2. Erosion in history
3. Australian situation
4. Erosion processes
5. Control measures
6. Landuse planning
7. Catchment planning
8. Farm planning
9. Administration and implementation
10. Economics of soil conservation
11. Conservation Education
12. Land Ethics
13. The future

If anyone knows of a device which could
suit please contact Alec Holm, Dept. of
Agriculture, P.O. Box 522, Carnarvon 6701.

Training in SoU Conservation
Brian Roberts advises that there is now an
external course in Soil Conservation at the
Darling Downs Institute of Advanced
Education. The course runs for 17 weeks and
will be of interest to society members who
wish to learn more about this subject.
The details are shown below:

STUDY PROGRAMME:
You will receive a generously illustrated
studybook with over 100 informative
photographs and dozens of illustrative
diagrams. The course runs for 17 weeks and
includes several practical assignments.
The course provides full opportunity for you
to obtain feedback on how you are
progressing and to obtain an assessment of
your knowledge and understanding.

SOIL CONSERVATION
(No. 11010)
SUPERVISOR:

If you do decide to undertake the
assignments, and we hope you will, then you
will need to plan your study program carefully.

Dr. Brian Roberts.
INTRODUCTION:

Although the course is nominally scheduled
to run over 17 weeks, we shan allow you to
extend that time for as long as you need.
However, we would prefer you to complete the
course in the time allotted, as this enables us
to maintain a high level of instructional
support.

Soil conservation is a community problem.
The technical answers to how we prevent water
and wind erosion, salinity and landslip are
by-and-large known. The problem now is to
find ways ofimplementingthese solutions.
Their implementation depends on the
community appreciating the nature of the
problem and of being prepared to accept
responsibility for the decisions that are needed
to solve it.

The assignments are designed not just as a
means of assessing your progress in the course
but also as a way of introducing you to
avenues of playing an active part in the
solution of soil conservation problems in your
local community. The assignments take the
form of a case study. The case study will
be based on a study area which you must
select. The type of area you choose to study
should depend on your circumstances, e.g.
where you live, what you do for a living,
and why you have decided to take this course.

Continuing education courses at theDarling
Downs Institute of Advanced Education are
designed to develop students' professional
skills and interests, not to provide a
qualification. We are therefore anxious to see
that this course meets your own individual
needs.
COURSE DESCRIPTION:
This is an introductory course in soil
conservation aimed at developing both
knowledge and perspectives ofthe nationwide
land degradation problem. It is written by an
agricultural scientist who has studied
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The four assignments are:

Of the many control methods tried over the
years, fire appears to hold most promise for use
outside the cropping zone. Although a lack of naturally
occurring fires has been considered a contributing
factor to the shrub problem, little research into
control by fire was carried out until after the bushfires of 1974-75.

1. Identification of the extent of land
degradation in the area you have chosen to
study.
2. Development of a series of strategies for
overcoming the types of problems you identify
in assignment 1.

Studies by the Soil Conservation Service and
the CSI RO Division of Rangelands Research have
shown that while some speCies can be controlled
by fire, others are quite resistant The main problem
species are narrow-leaf hopbush (Dodonaea
attenuata), budda(Eremophila mitchellii), turpentine
(E. sturt;;), and punty bush (CaSSia eremophila).

3. Costing of the soil conservation measures
you propose and suggesting how the
measures should be funded.
4. Planning of a public awareness programme
aimed at arousing community concern about
the problems and providing information on the
steps needed to ewmwsy rhwm.

Hopbush and punty bush are about mid-way
along the fire susceptibility scale, and a kill rate of
50 per cent may be achieved in a single fire. Budda
and turpentine are very low on the scale and a kill
rate exceeding 10 per cent is rarely achieved for
mature bushes.

TEXTBOOK:
While not essential to successful completion
of the course, Hudson's book SOIL
. CONSERVATION Batsford Ltd, 1976 is
recommended for further reading.

Fire Characteristics
Every fire is different and success in killing
shrubs depends on the interaction of fires with
seasonal characteristics. Fuel load, fuel moisture
content, the quantity and distribution of pasture
fuel, time of day, wind speed, relative humidity, air
temperature; all will affect the intensity and rate of
spread of a fire.

COURSE FEES:
The course fee is $60.00, which includes the
study book, teaching supervision, mailing and
administrative costs.

Post-fire seasoflal conditions will also affect the
.recovery rate of pasture and shrub speCies. Fires of
similar intensity and rate of spread near Cobar in
two different years produced hopbush kills of 50
per cent and 15 per cent respectively, the former
followed a dry period, the latter by a very wet period.

COURSE COMPLETION:
On satisfactory completion of all assessment
requirements you will be provided with a
letter of course completion. This does not
entitle you to credit towards any approved
degree/ diploma.

The ideal shrub control fire seems to be a fairly
slow one that will burn for some time around the
base of the bushes before moving on, but one which
has enough speed to spread over bare patches. The
best time for such fires is in early to mid-autumn and
again in mid to late spring, when temperatures are
warm and winds moderate.

ENTRY:
No entry qualification or previous study is
required.

Winter fires are often too slow to carry if fuel is in
any way sparse, as relative humidity is higher than
at other times of the year and air temperature is low.
Summer fires tend to approach the bushfire stage,
travelling fast but without heating the base of
bushes sufficiently, and becoming difficult to control
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The problem of woody shrubs in parts of the
Western Division of New South Wales was first
recognized in the 1880s - only 20 years after
European settlement. Since then it has become
progressively worse and because the infestations
cause erosion and lower productivity, the shrub
invasion is now considered to be a serious form of
land degradation.

Autumn appears to be the best time to burn, but
spring burns can be equally effective. Since the
over-riding factor is fuel availability, burning should
take place during either of these periods provided
fuel is on hand.

Dense stands of trees and woody shrubs compete
with ground cover, ultimately causing bare ground in
all but favourable seasons. This exposes the soil to
erosion by overland waterflow and, by reducing the
feed available, causes stock to graze more heavily
on uninfested areas. This in turn makes these areas
more susceptible to erosion and to a further intrusion
by shrubs.

When to Burn
.
The effectiveness of a fire in killing shrubs depends
largely on a continuous fuel layer which will enable
the fire to burn around the base of each bush. This is
usually possible when shrubs are relatively small
and do not compete excessively with the grasses
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emergence is its removal of the competing grasses,
and the bare areas, of course, occur around and
under clumps of shrub where seed supply is plentiful.

for moisture and nutrients.
Studies have shown that plants of all shrub
species, including turpentine and budda, are more
susceptible to fire when they are small (up to 30cm
and particularly when below 15cm high) and
surrounded by grass of about the same height
When they grow to a size where grass is diminished
or the ground becomes bare, burning is much less
effective.
The germination of shrub seedlings occurs in
good years and is usually accompanied by abund~t
grass and other fuel. This is the time to attack. By
the time the grass is dry enough to burn it is of little
feed value and fire can be used to control young
shrubs and prevent future problems. Such germinations and good seasons may occur every 6 to 20
years and judicious burning at those times may well
be sufficient to control most infestations.

Although shrubs are generally more severely
affected, fire may have a drastic effect on pasture
speCies, and it is important that a programme to
control shrub does not also cause deterioration of
pasture. Observations after the bushfires indicated
that woolly butt (Eragrostis eriopoda) suffered
many casualties, and that in some areas bottlewashers (Enneapogon avenaceus) pastures became
dominated by spear grass (Stipa va ria bilis). The
latter, however, was probably due to post-fire
distribution of rainfall. A winter fire at one study site
killed about 2 per cent of woolly butt plants and
decreased the cover of woolly butt proportional to
wire grass (Aristida jerichoensis), otherwise the
pasture was not greatly affected, although a good
season followed the fire.

Remember, the larger and more numerous the
sh rubs become, the harder they are to ki 11- by fi re or
any other means - and the less fuel is usually
available. In the hard-red Cobarcountrythe problem
is so bad that enough fuel for a fire is rarely, if ever,
available. Some sandy country west of Cobar and
north and west of Bourke is reaching the same
stage. Nothing grows under the shrubs and fire
cannot be used as a control measure without some
artificial means of producing fuel.

CSI RO work has shown that less damage is
done to actively growing grasses than to plants
under moisture stress and that generally, the important grasses are not adversely affected Due to
damage that can be caused to pasture, burning
should be carried out only when there is a shrub
problem to control- not just for the sake of burning
off. A careful search for small shrubs in the grass
should be made in good years or after appreciable
falls of rain. If there are no seedlings or large
shrubs, there is no need to burn. Similarly, if a good
kill is achieved with one fire, there is no need to reburn.
Work at Bourke and Wanaaring strongly suggests
that hopbush seedling establishment is restricted
when there is associated strong growth of pasture,
notably wolybut~
Maintaining this grass competition by careful stock management will therefore
reduce or delay a shrub problem. It also emphasizes
the fact that burning should be carried out only
when necessary.

In most situations where shrub has become
established, more than one burn is needed for
adequate control. The ideal strategy is to re-burn as
soon as possible while re-growth remains small.
Very few re-burns have been studied but observations indicate that two burns will kill up to 95 per
cent of hopbushes and punty bushes. Successful
re-burning at short intervals depends on a run of
good seasons such as those occurring between
1973 and 1978, but this is uncommon.
Side Effects
Many opponents of burning blame fire for the
increase in shrub seedling populations. Heating of
soil and seeds does appear to stimulategermination
of some species, notably hop bush, but studies
made so far do not substantiate this. Most germinations of shrubs after fire coincide with wet periods,
when the surface soil remains moist for some days.
A mass emergence of hopbush seedlings occurred
at one study site in autumn 1979, after 44mm of
rainfall, but the number of plants on an area burnt
12 months before was only marginally greater than
on a neighbouring unburned area However it was
noticeable that a very large proportion of plants
appeared on bare areas and in heaps of various
seeds collected by ants. InCidentally, none of the
2600 or so seedlings counted following this germination event survived the following dry summer. A
similar mass germination of hopbush also followed
the wet January of 1976, a year after the bushfires,
on both burnt and unburnt areas. It is possible that
the main contribution of fire to shrub seedling

Further monitoring of the effects of burning on
pasture cOI11Position and on soil erosion is being
carried out '
Heavy stocking after a fire can cause more
damage to pastures and soils than the fire itself. By
removing green shoots as they emerge, stock do
not allow recovery of edible pasture plants. This
favours less palatable plants, leaves the soil susceptible to erosion, encourages germination of
shrub seedlings after the next good rains, and
removes competition for any regrowing bushes.
Stock cannot be expected to control regrowth of
shrubs after fire. In a dry period following a fire,
stock should be excluded until pasture plants have
re-established.
Some landholders are concerned about the
prospects of "instant droughf' after fires. This is
valid in bushfire situations where a large proportion
of a property may be burned out, but controlled
burning involves a paddock or part of a paddock,
leaving the rest of the property available for normal
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grazing. In any case, an entire paddock rarely burns
out and a 70 per cent burn is considered a good
result
'
Controlling Fires
Most controlled burns have to be encouraged
rather than put out but all precautions specified in
the Bushfire Act should be taken. Provided
adequate fire breaks are made and proper
precautions followed, fire in this type of country
should not be difficult to control, if danger periods
are avoided. The Grassland Fire Danger Meter,
modified for the Western Division by the Western
Lands Commission, can define these danger~
periods fairly accurately. It can be used to
determine whether burning is worthwhile and to
estimate rates of spread.

2.

If necessary and feasible, conduct a follow-up
burn to control regrowth of bushes which
survived the first fire.
4.
Do not burn more than, is necessary. Once
shrubs on an area are cleaned up, maintenance
fires may be necessary only every 10 to 15
years to control regrowth.
5.
Spell burned paddocks to allow pasture
, recovery and minimize soil erosion.
6. Seek technical assistance in determining the
burning strategy and control measures required,
and estimating the success of the burn.
7.
Enlist the co-operation of neighbours in
carrying out the burn and post-fire patrolling
and ensure th~
all legally required precautions
are taken.
8.
Controlled burning should be seen as one of a
number of shrub control methods, to be used in
conjunction with poisoning, clearing and goat
grazing, either as the initial treatment or a
follow-up treatment
3.

Enough people MUST be on hand during and
after the burn to contain it and to extinguish
spotfires. As a further precaution, it is recommended
that a 30-metre wide firebreak be formed around
the area to be treated. This should be done in
relatively safe conditions because this operation
can be more hazardous than the main burn.
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in a very good season.
Burn shrub-infested areas whenever there is
sufficient fuel and satisfactory (and safe)
weather conditions, but ideally in autumn or
spring.

Equipment Required for a Large Burn:
(By courtesy CSIRO)
1. A tractor with blade, grader, or tractor and
Brompton Fire Rat
2. Two 4 w.d. vehicles and a control vehicle with
at least 50 gal. (250 lit res) water and high
pressure pumps.
3. Each vehicle to have two men and also to be
responsible for two men lighting with drip
torches.
4. A first aid kit for each vehicle, plus adequate
drinking water.
5. A base water supply.
6. Shovel, axe, rake, plus burner fuel for drip
torches.
7. A reliable two-way radio system.
8. Each vehicle to have a map drawn to scale
showing tracks, water points, distance and
direction, fencelines, gates and numbered
reference pOints.
9. A fire permit if burning during fire restriction
periods.
10. Grassland fire danger meter and meteorological
equipment.
11. A base station established in a safe area

Contact the SoU Conservation Service or Western
Lands Commission to determine whether there · are
enough shrubs and fuel to warrant bomlng in N.S.W.
A permit is required from the Western Lands Commission for bomlng on Western Division Lands.

(EDITOR'S NOTE: This article was published by the
Soil Conservation Service of N.S. W. as a "Soil Note" .
That Soil Note is re-printed here in full with Peter
Walker's permission.)

Insurance
Several insurance companies can now provide
cover for own property and public liability (life and
property) for deliberately lit fires, provided certain
stated precautions are taken. Adequate cover
should be taken out before burning commences.
Summary
Although more work needs to be done on fire
treatment, the work in the northern part of the
Western Division suggests that there is a need to:
1. Act while the shrubs are small and surrounded
by grass. Dense stands of bushes will burn onlv
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Hopbushes surrounded by enough grass to carry a fire. Anysmall shrubs in
the grass are very susceptible to burning.

Autumn fire in open shrubland with just enough fuel to >carry.

Rarely is the entire area burnt out in a controlled fire.

Once bushes grow big and close together. burning is too late.
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CI - Rangeland Management Branch
Department of Agriculture
Jarrah Road
SOUTH PERTH WA 61S1

Alan L. Payne
Subscription Secretary
Australian Rangeland Society

Dear Mr Payne
I, Prof/Dr/ Mr/Ms ....... .. . ................... ~ . ........ ........ ........ . .... .

of .......................................................... (State and Country)
apply for membership of the Australian Rangeland Society and agreed to be bound by the
regulations of the Society as stated in the Memorandum and Article of Association in
existence from time to time.
I enclose SA20I2S· (full membership) or SA10/lS· (partial membership for Range
Management Newsletter only) being my subscription for the year 19 ...... .

Signature . . .. ....... . ................. .
Date .. . .................. ........ .... .
Date of Approval of Council
Entered in Register of Members ... .. .. .. ........ .. . ... ............... .... . .. ... .
Date . ...... ... .. .. . .. .... . ... .............. ... ; ... .. .
Signed
Signed

• Full membership outside Australia is SA2S/year.
Partial membership outside Australia is SA1S/year.
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