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Summary
Prickly acacia (Acacia- nilotica) is a serious exotic weed of

northern Australia, particularly Queenslands' mitchell (Astrebla
spp.) grasslands. This study demonstrates a method of deriving
management guidelines from ecological studies. Temporal changes
in plant size and population were simulated using growth rate data
from permanent transects. The impact of prickly acacia on pasture
productivity and stock carrying capacity, and the cost of
herbicide treatment were used to evaluate alternative management
practises.

Introduction
Prickly acacia (Acacia nilotica subsp. indica (Benth.)

Brenan) is a serious introduced woody weed of northern Australia.
Originally introduced as a shade and fodder tree, it has spread
rapidly since the 1970's with a combination of high rainfall years
and a switch from sheep to cattle (1). Some 6.6M ha of hitherto
treeless mitchell (Astrebla F. Muell. ex Benth. spp.) grasslands
now support at least some prickly acacia plants (2).

Low land values in this region preclude large scale chemical
or mechanical treatment of dense infestations. Most effort has
been devoted to removing mature trees (the seed source) which are
often located along surface drains from artesian bores used to
water stock. The aim of this study was to evaluate management
strategies using growth rate and establishment data collected from
permanent transects.

Method
Permanent transects were set up at three different sites to

monitor changes in plant dynamics. Two sites were located at
Hughenden (20 51S, 144 12E) and one at Charters Towers (20 05S,
146 16E). Over the three year recording period, annual rainfall at
each site was below average (Hughenden - 332mm and 398mm versus
mean of 468mm; Charters Towers - 407mm versus mean of 595mm).

Individual plants were allocated to one of four height
classes: <0.5m, 0.5 -1.5m, 1.5 -4.Om and >4.Om. The proportion of
individuals remaining in their class, moving to another class or
dying was calculated for each site. These data sets were pooled to
give a state transition matrix for height classes (Table 1).

Simulations
A simulation model using the state transition matrix and

recruitment data was used to evaluate three management scenarios:
1) no control practices; 2) control of plants greater than 4m; and
3) control of plants greater than 0.5m. The control method used
was basal bark spraying with fluroxypyr mixed with diesel.



348

Changes in plant numbers (plants ha -1) were simulated over 23
time steps (one step equals three years), starting with an
original population of 40 plants ha -1 in each size class. Control
practices were simulated every 12 years (four time steps).

Table 1: State transition matrix over a three year period for
prickly acacia height classes.

Height class (m)

< 0.5 0.5 -1.5 1.5 -4.0 > 4.0 Dead

< 0.5 0.256 0.147a 0.021 0 0.576

0.5-1.5 0.013 0.492 0.234 0 0.261

1.5-4.0 0 0.104 0.709 0.036 0.151

> 4.0 0 0 0.1 0.825 0.075

a Probability that a plant < 0.5m tall will move into 0.5 -1.5m
class over the 3 -year time step.

At each time step, prickly acacia basal area (m2 ha -1) was
calculated from the simulated plant number and the mean basal area
for each height class. Pasture production (kg ha -1) was estimated
(1) from:

Production = -346 + 2083 *e (- 0.229 *EasazArea)

A safe stocking rate for cattle was estimated by assuming
that 40% consumption of pasture production was sustainable and
that this would produce 120 kg /head /year of liveweight gain,
valued at $1.20 /kg. Thus a value of production per hectare could
be calculated.

Chemical control was simulated on the basis of the herbicide
mixture costing $0.96 L -1 and labour costing $15 hour -1. For the
0.5 to 1.5m height class, 200 plants hour-1 could be treated and
each plant required 50 ml of spray mixture; for the 1.5m to 4.0m
height class, corresponding figures were 150 plants hour -1 and 100
ml plant -1; for the > 4.0m height class, corresponding figures were
100 plants hour -1 and 200 ml plant -1.

Some simple assumptions were also made: climatic conditions
experienced during the experimental period continued for the
simulated period; chemical treatment had no impact on seedling
recruitment; chemical control was 100% effective.

Treatments were compared by accumulating the difference
between value of beef production and chemical costs. The return
($ ha -1) for the control (no treatment) was subtracted from each
chemical treatment to give a net benefit of chemical control over
and above the returns from no treatment.

Results and Discussion
The net value of the management scenarios is shown in Figure

1. In the short to mid term ( first 25 years), chemical control of
all plants higher than 0.5m resulted in lower income than applying
no treatment for the situation simulated here (160 plants ha -1).
The removal of large plants alone gave increased benefits over the
same period. However, both chemical control treatments were
superior to no treatment by the end of the simulation (70 years),
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and the total control treatment gave a 40% higher net benefit
compared to controlling large plants only.

These results mirror the actions of producers in the region.
Most control programs being implemented concentrate on removing
the large plants, especially those along drains. Extension
programs are now being focussed on eliminating low densities of
small plants rather than "reclaiming" dense stands. The above
study suggests this to be economically sound in the icing term as
well as biologically appropriate.

Figure 1: The accumulated net value of the management scenarios
(treatments) compared with no treatment (control).
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Long -term ecological data are essential in order to use more
appropriate assumptions to simulate various management scenarios.
Questions raised by this study include: 1) how do seasonal
conditions and stand density influence recruitment, growth and
mortality; 2)how do control practises influence recruitment; and
3) how long can seed remain viable in the soil.

Obligatory economic factors include: 1) the relative value of
land with and without prickly acacia - at present there is no
difference; 2) the short term benefits from shade and fodder value
of prickly . acacia; and 3) the low returns per hectare in relation
to the costs of controlling prickly acacia - in some cases
controlling dense stands may exceed the value of the land by a
factor of 10.

Although simple assumptions have been made in this model, the
ranking of management alternatives would be unlikely to change
given more imformation. The technique used here shows just one
use of ecological studies on woody weeds. Such data are uncommon
for most native and exotic species and this severely limits our
ability to project the economic and ecological impact of these
species.
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