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Summary   For 60 years, pastoralists and the govern-
ment have been battling to effectively manage the 
single largest mesquite (Prosopis L. spp.) infestation 
in Australia, located on Mardie Station in the Pil-
bara region of Western Australia. The primary core 
infestation is 45,000 ha of moderate to dense hybrid 
mesquite. A secondary population, totalling 20,800 ha, 
was recently classified as a satellite core infestation, 
separate from the primary infestation. Management of 
these core infestations is particularly difficult given 
the tolerance hybrid mesquite has to fire.

A systematic aerial survey of the entire hybrid 
mesquite population has been conducted. It forms the 
basis for developing, implementing and evaluating the 
management strategy aimed at retracting mesquite 
populations to the core infestations, and managing 
the core infestations themselves. Evippe sp. #1 (Ge-
lechiidae), a leaf-tying biological control agent, is 
having an extensive impact on mesquite growth and 
reproduction. Priority mesquite infestations are being 
treated using herbicides and machinery, with over 2500 
man hours per year committed to mesquite control by 
the lessees of Mardie Station. The erection of strategic 
containment fences that build on natural barriers and 
prevent mesquite spread is ongoing. An integrated 
control trial using mechanical and fire treatments, 
combined with biological control agent damage, is 
being conducted to determine optimal strategies to 
best achieve a reduction in the density of moderate to 
dense mesquite within the core infestations.

The integration of the above practises and the 
development and application of innovative techniques, 
combined with continued community-driven action 
and government support, will provide the best hope 
for containing this thorny menace.

Keywords    Mesquite,  Prosopis spp.,  evippe,  inte-
grated weed management,  woody weed control.

INTRODUCTION
Intentional plantings of mesquite occurred throughout 
the semi-arid and arid regions of Western Australia 
in the 1920s and 1930s. Whilst the seed lots first 
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imported into Western Australia were thought to be-
long to a thornless species of mesquite, monocultures 
and hybrid swarms thought to consist of P. pallida 
(Willd.) Kunth × P. glandulosa Torr. var. torreyana 
(L.D.Benson) M.C.Johnst., P. glandulosa var. tor-
reyana and possibly P. juliflora (Sw.) DC. (van Klinken 
and Campbell 2001) established widely, dominating 
some landscapes to which it would become supremely 
adapted. The focus of this paper is the hybrid mesquite 
infestations currently populating the Pilbara region.

The planting of mesquite in pastoral production 
systems, around townships and mine sites was encour-
aged, as it provided supplementary fodder for stock, 
shade and shelter for animals and could rehabilitate 
and stabilise soil in disturbed areas. During the early 
years of mesquite establishment on pastoral stations, 
pods were thrown from horseback and vehicle win-
dows during mustering season, with the intent of 
increasing the localities of mesquite populations, 
colonising and providing shade around watering points 
and cattle camps. It wasn’t until the 1950s that the 
weedy potential of the plant was fully recognised, and 
the benefits it played in pastoral production systems 
were overshadowed by its invasive behaviour.

In this paper we report on documented and 
historical accounts of the mechanical, chemical and 
fire techniques used to control hybrid mesquite in 
the Pilbara over the past sixty years. We discuss the 
introduction and success of biological control agents. 
In addition, we describe the use of surveying and 
mapping, strategic fencing and stock management 
as tools that underpin the containment strategy of 
Pilbara mesquite.

HISTORY OF MESQUITE ON MARDIE 
STATION

Historical accounts suggest that the largest single 
population of mesquite in Australia arose from six 
intentionally planted trees at Mardie Station home-
stead, of which only two survived until maturity (T. 
Paterson pers. comm.). Seed dispersal through the 
dung of sheep, macropods and emus, combined with 
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uncharacteristic wet seasons throughout the mid 1940s 
proved to be the catalyst for the rapid establishment of 
hybrid mesquite populations.

In 1954, isolated plants were present on over 9000 
ha of Mardie Station, including 1000 ha of dense 
mesquite (Anon. 1955, Meadly 1962). Large-scale 
attempts at controlling its spread and eradicating 
populations began in the mid 1950s.

CONTROL PROGRAMS 1950–1980
Initial chemical control began with applying 2,4,5-T as 
a foliar spray on plants. Juvenile plants proved suscep-
tible, but older plants showed a high tolerance to the 
chemical (Meadly 1962). Aerial application of 2,4,5-T 
was also tested, with poor results. Basal-barking with 
herbicide and diesel was introduced and proved to be 
the most effective method of treating isolated adult 
plants (Meadly 1956). Due to the high costs associ-
ated with basal-bark control, including herbicides, 
diesel and a large work force, this method of treating 
dense infestations of mesquite was not economically 
or practically viable.

Broad-scale mechanical treatments were employed 
in 1956 to control hybrid mesquite thickets (Meadly 
1962). Trials using chaining, dozing and raking in 
combination were implemented with the intent of 
achieving adequate kill rates of mesquite in denser 
infestations. A chain was used to remove the majority 
of standing mesquite plants, followed by individual 
plant removal with tractor forks. Trash was windrowed 
and burnt, with regrowth chemically treated. Results 
from this 400 ha operation were encouraging, with 
prolific herbage recovery of predominately buffel 
grass (Cenchrus ciliaris L.) (Meadly 1962).

Extensive control efforts continued throughout 
the next 30 years, with substantial resources commit-
ted to containing and controlling mesquite, princi-
pally by basal-barking. Despite this, mesquite spread 
could not be prevented and recovering infested land 
was not achieved. Many factors contributed to the 
gradual population explosion of mesquite, including 
an underestimation of the viability of mesquite seeds 
once passed through digestive systems of animal 
vectors, successions of good rainfall events, varying 
enthusiasm and commitment levels from pastoral lease 
owners to control mesquite, and a lack of understand-
ing of the ecology and dynamics of hybrid mesquite 
populations.

PILBARA MESQUITE MANAGEMENT 
COMMITTEE INC.

The Pilbara Mesquite Management Committee 
(PMMC) was established in April of 2000, following 
a renewed enthusiasm for developing broad-scale 

mesquite containment and control practices, and fund-
ing becoming available to achieve these goals. The 
PMMC is funded through the Natural Heritage Trust 
program, and has support from national, state and lo-
cal governments, the mining and pastoral industries, 
research organisations and the community.

The principal aim of the PMMC is to provide the 
basis for identifying, exploring and researching knowl-
edge gaps in mesquite ecology and control practices, 
and to develop and implement a long-term strategy 
that manages mesquite infestations of any species or 
size effectively.

CURRENT MESQUITE POPULATION ON 
MARDIE STATION

The current mesquite population on Mardie Station 
extends over 150,000 ha of the pastoral lease, favour-
ing the lower catchments of the Fortescue and Robe 
rivers. This infestation is the single largest population 
recorded in Australia and is centred on the Fortescue 
River, where the primary core infestation covers ap-
proximately 45,000 ha of alluvial grazing pastures. 
The secondary satellite core infestation, totalling 
20,800 ha, is located along the reaches of the lower 
Robe River.

AERIAL SURVEY – MARDIE STATION
During 2004, an extensive aerial survey was under-
taken of mesquite populations on the Mardie Station 
lease. A total area of 200,000 ha was flown in a sys-
tematic grid pattern, with mesquite density in each 617 
m × 300 m (18.5 ha) grid-cell recorded. 

Data were subsequently analysed within a Geo-
graphic Information System. The resulting map has 
allowed us to identify a satellite infestation of mes-
quite developing along the Robe River on Mardie 
Station, which has characteristics similar to the main 
core infestation. Subsequently, this area was fenced 
to separate the infestation from relatively clean areas 
and improve stock management to reduce mesquite 
seed spread.

The map will allow us to develop and cost a 
management plan for hybrid mesquite, and will assist 
in evaluating the success of control programs. For ex-
ample, the map provides the basis for the placement of 
internal mesquite containment fence lines, delineating 
areas of achievable mesquite control from the more 
densely populated areas. 

Future aerial surveys will allow us to gauge the 
success of control programs, and allow mesquite con-
tainment and control plans to be updated, reflecting 
work completed and suggesting new priority areas 
for control.
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ANIMAL MANAGEMENT PRACTICES
In an effort to reduce the spread of hybrid mesquite 
from the core infestations, a mandatory seven day 
holding period for all cattle exists prior to transport 
from Mardie Station. This is to ensure that all seeds 
that may have been consumed by the stock have left 
the gut of the animal, eliminating the risk of dispersal 
and more widespread infestations of mesquite occur-
ring. This protocol has been adopted and broadened 
to include animals being moved into clean areas of 
Mardie Station. This has been aided by the erection 
of containment fencing around the core infestations 
of hybrid mesquite, completely enclosing them with 
either physical or natural barriers.

A comprehensive feral animal management pro-
gram is also in place on Mardie Station, as some are 
known vectors of mesquite and have been responsible 
for dispersal in the past.

CHEMICAL CONTROL
A range of chemicals have been investigated to kill 
hybrid mesquite on Mardie Station. The most effec-
tive treatment currently used is basal-barking using 
an herbicide containing 240 g L-1 triclopyr and 120 g 
L-1 picloram (Access®; Dow AgroSciences), diluted 
1:60 in diesel. This technique has proven to be the 
most effective at killing hybrid mesquite given proper 
application, however it is extremely labour-intensive 
and only cost-effective in sparse or isolated plants 
and for relatively small, strategically important denser 
infestations.

Foliar sprays are not effective on mature mesquite 
(>2 m tall), however they are an option for use on 
young seedlings in strategic locations. Timing of ap-
plication is critical, ensuring plants are not defoliated 
by evippe or drought at the time of application.

BIOLOGICAL CONTROL – ALGAROBIUS SPP. 
AND EVIPPE SP. #1 

Four biological control agents from native range 
mesquite populations were introduced into the Pilbara 
in the 1990s. The seed-feeders Algarobius prosopis 
Le Conte and A. bottimeri Kingsolver were released 
nationally; however, their impacts have been negligi-
ble. Prosopidosylla flava Burckhardt, which causes 
dieback in mesquite plants, did not establish due to 
unsuitable climatic conditions (van Klinken et al. 
2003). Conversely, the leaf-tying moth evippe has 
become extremely abundant following its introduction 
in 1998 (van Klinken et al. 2003). 

Mesquite populations on Mardie Station have 
been under constant attack by evippe since 1999, with 
complete defoliation achieved within two years (van 
Klinken et al. 2003) and consistently high levels of 

damage recorded since. Seed production and growth 
rates of plants have been very low throughout this 
period, although below average rainfall in 2001, 2002, 
2003 and 2005 may have contributed to this.

Investigations into levels of defoliation by evippe 
over time and impacts on flowering, seed set and gen-
eral plant growth were conducted between 2002 and 
2005. The trial involved excluding evippe from 60 
tracked plants using a foliar applied systemic insec-
ticide containing 44 g kg-1 of emamectin (Proclaim®, 
Syngenta). This treatment was designed to replicate 
mesquite populations in a natural environment with no 
evippe attack. Sixty plants not sprayed, and therefore 
open to attack by evippe, were also monitored. Levels 
of foliage and leaf-tie, and counts of reproductives 
were assessed on a three week rotation, coinciding 
with spraying events.

The biggest impact of evippe was noticed on the 
growth rates of plants studied. During the three years 
of the study, average volumetric growth of plants 
evippe-attacked increased by 17% (38.13 m3 to 44.98 
m3), whereas evippe-free plants increased by 113% 
(38.61 m3 to 82.40 m3). These results are positive given 
the high defoliation levels caused by evippe in the 
core hybrid mesquite infestation. As medium density 
populations will take longer to form a closed canopy, 
there is an increased opportunity for understorey grass 
to establish and provide fuel to carry a fire.

Podding was very low on all trees, averaging 
only 2.5 mature pods per plant per year. This is likely 
to be the result of the trial being conducted during a 
drought and potentially the heavy, prolonged evippe 
attack all trees within the trial were exposed to in the 
years prior to the trial. Optimally, we would like to 
study the reproductive ability and growth rate of these 
same plants during years of high rainfall; however, 
these conditions are difficult to predict and rarely 
occur in succession. 

INTEGRATED CONTROL OF MODERATE TO 
DENSE MESQUITE: CURRENT STUDIES

Hybrid mesquite is tolerant to all but the hottest fires, 
with optimal burn conditions (temperature >40°C, RH 
<10%, wind speed >30 knots) categorised as extreme 
on the McArthur Grassland Fire Danger Meter. Ad 
hoc fires previously lit on Mardie Station have had 
varied results. The most destructive burn had an almost 
100% kill rate of hybrid mesquite, but also destroyed 
all other vegetation, leaving bare earth. Whilst this 
proves hot fires kill hybrid mesquite, there needs to be 
a balance where the weed is killed but an herbaceous 
layer regenerates rapidly.

In 2003, a 144 ha integrated control trial was es-
tablished to determine the combined effectiveness of 



242

Fifteenth Australian Weeds Conference

mechanical treatments, biological control agents and 
fire on hybrid mesquite control. A description of the 
study site, survey design and population structure can 
be obtained from van Klinken et al. (2006).

Mechanical treatments (chaining and dozing) were 
predominately implemented to create a sufficient and 
even distribution of fuel to carry a destructive fire, as 
they result in poor kill rates when used as a stand-alone 
control method. We are still waiting for conditions to 
become conducive for hot destructive fires to be lit.

THE FUTURE
Widespread rainfall in 2006 has highlighted the critical 
need for effective management of outlying mesquite 
populations within the next few years. It is expected 
that there will be high germination of mesquite seed 
banks within the core infestations and in relatively 
clean areas, especially around mills, watering points 
and cattle camps. 

Basal barking is currently the most suitable op-
tion for controlling outlying mesquite populations. 
Research results should be finalised by the conclusion 
of 2007 detailing the most successful, cost-effec-
tive methods of controlling medium to dense hybrid 
mesquite. We must continue to look at native-range 
predators of mesquite, as the introduction of effective 
biological control agents is by far the most economical 
means of controlling extensive mesquite infestations, 
such as occurs in the Pilbara.

We must also continue to integrate current prac-
tices with new technologies, keeping up-to-date with 
research outcomes and information from across the 
nation and developments in control practices from 
overseas.

The priorities for mesquite in the Pilbara are to 
have all populations external to the core infestations 
under active control and monitoring programs, and to 

prevent the spread and reduce the impact of current 
populations within these areas. This requires a strategi-
cally-driven, long-term program. However, we believe 
these priorities can be achieved with continued sup-
port from government departments, industry bodies, 
research organisations and the community.
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