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Key Points

9 Findings from a trial of largecale woody weed
controlusing emerging technologhowed
exceptionally high efficacy and effe@ivess in
target areas

Only the ombination oftraditional andemerging
weed control techniques offers the besttegrated
and cost effective solutiofor property scale weed
control

Integrated control techniqueprovide confidence to
regulatory bodies to develop supporting regulatory|
tools

Pasture poduction from treated areasan increase
10 fold with rapidrecoveryof conditionwhen
combined with appropriate management
Landscape scale change management can be
achieved when integrated solutions are matched tq
outcome based regulatory tools and landholders wi
invest to support this combination.

Background

Areas with broad scale infestations of prickly acaaiaeed
of national significancéyavepoor production valusdue to
the shading and compgion effect from this treeThese
areas also pose challenges to stock mustering and general
property managemenand the federal government
estimates that weed contradn propertieswith high
densities of thisveed exceed $100,000 per annurithe
plant is now estimated to be present on 23 million hectare
of the Mitchel Grass Bioregion, home to 25 rare and
threatened speciesVhenPrickly Acacia densities are high
especially associated with watercourses, gfassiuction is
minimal. Work by Gutteridge and Shelton in 2005 showed
that at a stem density of just 650 plants per hectare
perennial grass production was reduced by 5% it is
estimated that 28% of the area affected by this plant is at
this density In watercourse areaswhich also have the
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efficiecy in for Prickly Acacia

Stage 1¢ Data collectiorand mapping of prickly
acaciadensitiess to provide baseline information
g PRy B

Stage X;Development and integration of
innovativel techniques to improve effectivness ar
efficiency

Stage X Measuring treatment efficacy, land
condition improvements and increases in econor
viability
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highest biodiversity values in the bioregidrjckly Acacia stemetisities areoften well over 1000 stems / hectare
and consequentlyhese areatave no groundcovewery little biodiversityare prone to erosioand harbour pest



animals Successiveational strategies haprioritised the control of thisveed inwatercourseshowever traditional
techniques are labolintensive andprohibitivelyexpensiveGermination of residual seed stores following
traditional treatment, often cdled mass germination events, makhe problem worse and disillusion landholders
leading todeclinesin participation in weed control.

In 2013 the community based natural resource management grdbpsert Channels Queensland, whizd

funded weed control for 10 years with highly variable success determined that an aspirationabtoegadication

of the weed from the Lake Eyre Basin was required to clearly focus community, industry and Government attention.
This was also articuled to begin the process of @ressing declining participation rates amongst landholders
controlling this weedA program was developed with the aimestablishinga regulatory framework that balande

weed control with environmental outcomes, developetegratedtechniques thareduced cat while increasing
efficacy,increasel production valus on treated areas and redutenanagement costs excess of thé&reatment

costs. PBE ServicdPBES)y company based on Longreach in Western Queensiasdchskedo devdop the

program, providenitial projectmanagement, lead the development of the regulatory It deliver the project,

and managehe introduction ofinnovative solutions

Innovation
The program introduced:

1 Regional scale foliar mapping to id#y extent and priority of infestations
1 Innovative mapping techniques to determipeoperty scaleveed density
1 Regulatory tools to allow control in watercourse areas

1 New ground and aerial control technigsi®o support traditionatechniques
1 Monitoring ard evaluation of effectiveness and efficacy

Foliar mappingbased on computer analysis of Landsat imagermonstrated the true extent of the weed and the
strong correlation between weeexpansiorand watercourses allowinggionalprioritisation zones to & quickly
determined

Newrecoding tools were introduced which allowed detailed property so@@ping and associataatioritisation to
be quickly developed

Regulatory tools built on the foundation of property scale weed plans and with the aim of grafenature native
vegetation and providing the conditions for recovery were approWRather than prescriptive these tools are

outcome based. Not only does this future proof the legislation, it allows sequential incorporation of innovation. To
date it is estimated that this shift in regulatory thinking increased efficiency by 3 times but reduced costs by 10
times. A major gain for the delivery of the proje€he program utilised the widespread use of the chemical
Tebuthiuron,a nonselective broadpectrumherbicidethat is absorbed by the roots and transported to the leaves,
where it inhibitsphotosynthesisThe chemicatas a long half life (36fays) meaning that offers residual control of
germinating seedlings. Its lack of selectivity meant that application accuracy was a priority as was the development
of control techniques to protect native plantshe greater use of Tebuthiuron has reddawerallchemical costs by

10 fold.

Theprogramhas pioneeredhe introductionof innovative ground equipment and the use of agricultural unmanned
aerial vehicles for the application of chemical to high weed desgi#g and sitewith significantwork place health
and safety issue$Vhen ntegrated with traditional techniquegosts for weed control have been reduced
significantly Site-specificapplication of chemical based on weed dengsigther thanthe broad scale application of
chemical such asy aerial applicatiorhas reduced chemicakageby 40% helping to protect the wider
environment.

The program hasstablished 27 bi@ondition monitoring sitesind established the Auteuil Monitoring site. The
Yamaha Rmax, the UAV chosen to supporfifigect, treated the Auteuil monitoring site. This site also served to
test the efficacy of chemical application from the UAV, land condition recovery and the recovery rate of thétweed.
also provided much of the data required for the development of ernic models to determine costs and benefits.


https://en.wikipedia.org/wiki/Herbicide
https://en.wikipedia.org/wiki/Photosynthesis

ProjectOutcomes

Thethree-yearprogram has delivered th®llowing;

Output Monitored M&E Target Completed under project
Improved stream bank riparian | 200 km 217 km

vegetation

Terrestrial nativeregetation 1,250,000 ha 1,138,000 ha

with reduced weed threat

Integrated weed control 450,000 ha 468,593 ha
measures implemented

Weed control plans developed | 24 plans 34 plans
with land managers

In achievinghese milestoned is estimated that over @ million mature weed trees have been killed reducing seed
production by4 million tors per year. Landholders, aided by the chemical application training undertaken as part of
the program have rapidly expanded on the control work undertaken as part of the project.

Extraordinary people supported by aeaergized community delivered thislsievement The level of engagement

in the community is evident by the necessity for landholder to pay 50% of chemical costs, rather than the traditional
valuation of inkind support. The average investment by landholders has been over $20,000 with s@siinig as

high as $0,000. Not only does this investment greatly add to the total funds available for the project, it ensure that
landholders have skin in the game, but that they value and protect the investment made.

There is now growing community supp®or more effective strategies for the managemaexitstockmovedfrom
infested to further reduce weed spread and protect investment to d&tas is a major shift in community attitude.

Auteuil Treatment area outcomes

The property Ateuil, south of Aramain western Queenslandashad serious infestations of prickly a@since the

M b T . ALPart of this programarlge areas on the property have beextensivelycontrolled A trial was established

in 2014to determine howpastureproductioncould be rapidly reintroducesh heavily degraded treated areasd

the management techniques most applicaliealthypastureproductionfor the area is normally 2500 Kdnectare

and a groundcover adbout 70% Two siés were established, one that wBmnced off, and the otheanfenced. The
fenced site replicates the ability taodvet season spelling, which removes any grazing that occurs in theiadda

the technique recommended by the Queensland Government to aid in recovery of these degraddeigutes 1

and figure 2 show the changes in grass production over the measured timeframe and the changes in groundcover.
Table 1 indicatgthe efficacy of the weed control by the unmanned aerial vehicle that treated the site.



Since data recordingegan in late 2014, both ground cover and biomass has increadmath the fenced, and
unfenced areaslt ishowever much more significant in the fenced off site. Téreed offarea is currently at
approximately 1500 kg/haf biomassor 40% ground cove This is compared with 500 kg/b&biomassor 10%
ground cover for the unfenced site. The changes in biomass or grounda@reimeare shown below in figures 1
and 2.

Change in biomass (kg/ha) on Auteuil trial site
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Figure 2

Initial pasture recoverynodellingundertaken in 2015uggesteda much longer duration fguasturerecovery
however the data from the trial aresuggessthat, with the correct management, rapid recovery of production is
possible With application of the recommended pasture managemgrassproductionhas increased frortess than
200kg/ha, which represents a stocking rate of 1 steer th&t 1500kg/ha, representing a new stocking rate of 1
steer to 10 hectares per animal. Such a change in stocking rate has a dramatic impact on ecgtnomic r

Although less dramatic, the unfenced area has gone from regu80 hectares per animal, sbout 1 animal for
every 18 hectares.



Table 1¢ Efficacy of UAV treatment

Initial Prickly AcaciBensityg 2500 stems / ha Initial Rickly Acacidensityg 2500 stems / ha
Prickly Acacidill rate ¢ 99.96% Prickly Acaci&ill rate¢ 99.96%

Germination rateof Prickly Acacig2 PA / ha Germination rateof Prickly Acacig4 PA / ha
Bio Masg; 100kg /ha Bio Masg; 1500 kg / ha

Ground Covec 5% Ground Covec 40%

Biodiversityg 1 grass sp Biodiversityg 6 grass sp6 Forbes
erosionobserved in channel Siltation observed in channel

The application of chemicals from the UAV has been a series of firsts. PBES was the first company to be licenced &
the Civil Aviation Safety Authority to undertake Agricultural Operations, it walrgteime a UAV was used to

control this weed type, the first in such remote areas and the first at heights required to apply chemicals to a tree in
such a high hazard environmeritight patterning specific to the control of this weed was developad row is
fundamental to efficacy

Integration of Unmanned Aerial Vehicles

The aim of the integration of the control techniques was to elimitatgrdensityareas, beyond the capability of
the landholder, and to establish a control buffer around this worgrimtect investment. This then allows the
landholder to sequentiafl expand on this control over an agrepelriod.

Traditional weed control, centred largeiy hand application of chemicals is time consuming, costly and has limited
long term effect. Theolgical corlusion of the work by Gutterigdgand Shelton in 2005, suggesting a half life of only
10-12 months for Prickly Acacia seeds, was that if effective control could be achieasiie for three years, seed
germination rates would be well within ¢hcapability of the landholder, leading not just to control buadication.

The requirement by @ernmentas a condition for approval of the Area Management Ptamo soil erosion or
disturbance to bed and banks whtercourseexcluded mechanical optns and centred thinking on chemical

control. The use of Tebuthiuron, with its residual control of over three years was the Ildggraical of choice
however it was prohibited from use within 100 m of watercourses and within 30 m of native trees. Regulato
approval for the use of the chemical was granted in 2014 after PBES demonstrated UAYV flight data from a range of
weather conditions and a consistent drop accuracy efl#h. This remains the only permit of its kind in Australia
and would not have beepossible without the accuracy of the UAV.



Innovating Equipment Introduced.
Rmax IIG UAY introduced 2013

Folia mapping, supported by on ground mapping shoted
high-densityweedareaswere associated with watercourses
but that these siteslso often contained elevated safety risks}
Lighter density buffer areasd then paddocks of low density
surroundthese highdensity areas. Economic analysis of
control options found that UAV application of chemical was
cost effective at densities higher than 800 st / ha and that
KFEYR FLILX AOFGA2Y FNEMtedhtigued & &
at densities below this. The application rate for the UAV is 1
ha every 8 minuteand application of Tebuthiuromaking it
most efficient in high density areas and application of
Tebuthiuronfrom an AT\fepresented an 8 fold efficiency gai
over traditionalbasal barlor foliar spraying.

=

r

&4

ATV Mbunted Sbreéde( ihtfoducéd'2013 J

Weeds clos¢o mature native trees, where Tebuthiuron
cannot be used can now be controlled with vehiaieunted
misters reducing the cost of treatment of these sites by 10
fold however significant work remains to increase efficacy

When added with ATV mounted spresadfor long linear
feature such as roads, bore drains and fefinesthese tools
working collectively radically reduce costs and increase
efficiency.

Economic Value

The trials indicate how quickly land can move from low land
condition (class d), intoondition typeBwhen management
follows the principles of wet season spellingull exclussign
and therefore the ultimate regeneration techniqean result
in the area back to condition B within 2 years. Such a
restorationsignificantly improvecarnjing capacity and the
production value of the propgy.

Using data from Stocktake manuals, improving pasture
condition from D taB will improve the production value by a
factor of 10. This will greatly improve the financial viabilty fo
the landholderas well as ensure that the property is
sustainable into the long term. In addition to having good
pasture for stock, good ground cover will also assist in
supporting native species and improving water quality.

The impactregionally when the weed affec3 million
hectares is substantial.lhe 2011 National Strategy suggesteq
that a property with high densities of Prickly Acacia was
spending $100,000 per year on weed control. The 2005 wol
by Gutteridge and Sheldon suggested that 28%, or 15.4 millig
hectares of the Mitchell Grass Bioregion had densities of
Prickly Acacia of medium and above, the range where
perennial grass production is halved. These figures suggest
direct regional cost of over $49,000,00@r yearon control
activities alone and a redtion inregional stockingquivalent
to 100,000 head of ¢de. The annual impact on the regional
economy therefore exceeds $100,000,000.




Options for landholders

The trial indicates that to rapidly restore pastueffective weed control is essential but must be followed by
structureddecisionsabout management of the treated area.

The trial areas also showed thatstructured decision making and continued grazing can still leat iacrease in
land condition however full recovery is significantly delayed.

. b N v A compromise between the two trail areas is;
A_ o . R 1. Using existing paddodkfrastructure
B - : and implementing only wet season spelling. This will lead
— : to results in between the 2 trial sites.

c v 2. For degraded areas treatddr woody
Rolling ball model illustrating the four weeds, erecting temporary fencing just for those areas
fﬂ”ﬂ‘;fgi’;’f}f};ﬁ;zzzz’;‘i’;i e amount E‘;i . to exclude stockThis can result in reduced arbaing
from one condition class to the next. D totally excluded, but comes with greater temporary

costs.

Options for the Region

The project demonstrated the value imtegrated weel control techniques, supported lputcome basedegislative
instruments and effective pasture management. The potential regional economic gains of eradication, a minimum o
doubling of stocking rates from degraded areas, are well worth pursuing.

The intraduction of innovative equipment can be quickly achieved when cléaelysedon project aims and

outcomes. The value of the innovation is not just in @ftiency gains howeveit, can also be itthe increased
confidence ofegulatoryauthorities. The lsange management process associated with introduction of innovation
should not just be focused internally, it must include external parties be they community or regulatory authorities.
This will maximise the value to the innovation beyond simple ongro@tigetables.

Project management associated with adoption of innovative techniques must be agile and highly responsive. The
expectation of change throughout the introduction must be planned for and expected.

Many of the innovations have been developed alsisons to onground issues encountered. This highlights the need
for collaborative multidisciplinary teams but where the focus is based on finding solutions to quantifiable issues.
The introduction of a range of data collection tools throughout thejgrt has, in this projecteen the foundation

to continued innovation.

These gains will however be negligible if not placed into a strategic framework. As part of this project DCQ has
proposed a pathway to eradication. They have deped:

Astrategic plarwith prioritised zones

Best Management Practices for landholders, Local Authorities and NRM groups

Developed scalable work practices with on farm training modules for landholders and contractors
Developed a community based governance model

Prioritisedresolution of knowledge gaps

Developed procedures to integrate new innovations; and

Socialised the eradication of the weed by placing linked groups of landholders as the key proponents
for delivery.

Nogakowdre



Appendix 1- Area subject to the trial

Location of the
trial site
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Site A - Area to

be pushed, seeded

and fenced off from
stock and kangaroos

Site B - Area to 1
be pushed, seeded |3
but allowed to be

grazed







