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R&D | PLANT PEST SURVEILLANCE

The first mobile pest surveillance 
unit, known as a ‘sentinel’, was 
unveiled in September this year 
at the Hart Field Day in South 
Australia. The sentinel forms part 
of a nationwide R&D initiative to 
provide Australia’s plant industries 
with vital information about the 
presence of pests and diseases 
in different growing regions. 
Shakira Johnson reports.

A collaboration between Australia’s major 
plant industries aims to rapidly monitor 
and report the presence of airborne pests 
and diseases for multiple agricultural 
sectors, including viticulture, grains, 
cotton, sugar, horticulture and forestry. 

The surveillance initiative aims to 
lay the foundation for a nationally 
coordinated, cross-industry approach to 
rapidly monitor and report the presence 
of airborne pests and diseases. Such 
information could be used by industry 
stakeholders to guide the direction or 
intensity of scouting efforts and pest 
control actions. The system could also 
facilitate a co-ordinated response to 
biosecurity efforts during exotic pest 
and disease incursions, including use 
in delimiting surveys and proof-of-
freedom claims.

The iMapPESTS: Sentinel Surveillance 
for Agriculture is a five-year, $21 million 
partnership program that is being led 
by Hort Innovation, with funding from 

the Australian Government’s Rural R&D 
for Profit Program, as well as 16 partner 
organisations. 

Becoming mobile  

A key feature of this project is the sentinel 
– a custom-designed mobile surveillance 
unit designed to offer optimal sampling 
of airborne fungal spores and insects. Its 
mobile nature enables the surveillance 
technology to provide localised 
information that impacts a specific 
region, which might not apply to growing 
regions in other parts of the country.

A prototype sentinel was launched 
at South Australia’s premier agronomic 
cropping site, Hart, at the Hart Field Day 
in September. It is the first of several units 
to be developed by Primary Industries 
and Regions South Australia’s research 
division, the South Australian Research 
and Development Institute (SARDI), as 
part of the iMapPESTS program. 

SARDI lead scientist Dr Rohan Kimber 
is guiding technology partners in the 
development and construction of the 
sentinels. The sentinels will be deployed 
across the country, in various growing 
regions with the capacity to mobilise in 
response to industry and government 
surveillance needs. This mobility means 
the sentinel can provide localised 
information that impacts a specific 
region, which might not apply to growing 
regions in other parts of the country.

The sentinel is equipped with several 
airborne samplers, power supply, 

a climate sensor, telemetry and an 
industrial computer to remotely 
control and monitor the unit, including 
automated robotics to change pots on 
the samplers according to the day or 
capture criteria.

Air samplers include: 
• Two spore samplers, which are 

high-volume air samplers specifically 
designed to collect airborne spores.

• A two-metre insect suction trap to 
monitor localised insect dynamics.

• A six-metre insect suction trap, for 
monitoring of long-distance migratory 
insect flights.

• A BioScout system, a near real-time 
monitoring technology of fungal 
spores under collaboration. 

A surveillance focus 

The iMapPESTS team has been 
conducting surveillance activities at the 
Hart field site, which concluded in early 
November. During this time, the sentinel 
targeted pests and diseases present in the 
grains growing region. The data captured 
at Hart is now available to stakeholders 
via the iMapPESTS website.

A high-priority pest list for each major 
agricultural sector has been developed, 
with a focus on targets that affect 
multiple industries (e.g. green peach 
aphid and grey mould caused by Botrytis). 
After the sentinel captures airborne 
pests and diseases – including many 
long-distance dispersal insects such 

Introducing the latest tool in plant pest surveillance

The inaugural iMapPESTS sentinel showing the internal components and the solar panel array, situated at the Hart Field Day in South Australia’s mid-north.
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as aphids and thrips – the samples will 
be dispatched to SARDI for inspection. 
The sentinels are being optimised for new 
and established advanced diagnostics 
techniques developed by SARDI to 
identify and measure abundance of 
high-priority pests and diseases under 
surveillance. This research will expand the 
capacity of current airborne surveillance 
technology and diagnostic tools. 

SARDI is examining the airborne 
samples captured by the sentinel using 
highly specific and sensitive methods 
of analysis that have been designed for 
the targets of interest. The research 
and development of the application of 
these advanced techniques to pests will 
speed up identification and reporting; 
putting accurate, actionable information 
in the hands of growers to enhance 
pest management.

Meanwhile, some of the samples 
captured by the sentinel are also 
being sent to Agriculture Victoria to 
investigate the application of new 
pest diagnostic techniques for the 
broadscale detection of exotic pests 
and diseases using next generation 
sequencing (NGS) technologies, which 
will be particularly useful in mixed 
population samples captured by the 
sentinels. This sequencing means there 
will be high throughput capacity for pest 
and disease diagnostics. 

Upcoming activities

Following the trial in the grains industry, 
the sentinel will make its way to the 
Barossa Valley where it will be trialed in 
a viticulture region. The trials provide 
learning opportunities, leading to 
engineering and operational optimisations 
and improvements. Beyond these early 
trial phases, the plan is to deploy the 
sentinel in the Adelaide Hills region of 
South Australia in early 2020. 

A second sentinel is currently under 
construction and will be launched in 
northern Queensland in February 2020. 
This sentinel will focus optimisation 
of trapping and sampling in a tropical 
environment characterised by more 
adverse environmental conditions, before 
moving down through various growing 
regions of Queensland. By mid-2020, it is 
expected that several more sentinels will 
be launched across the country, reporting 
dynamic pest and disease information to 
all plant industries.

The iMapPESTS team will work with 
growers and industry representatives to 
understand the best way to communicate 
and visualise the dynamic pest information 
for end users, sharing which pests or 
diseases the sentinel is detecting in an 
area at a particular time. Growers and 
agronomists are encouraged to visit the 
iMapPESTS website for more information 
on surveillance outcomes.

iMapPESTS is supported by Hort 
Innovation, through funding from the 
Australian Government Department 

of Agriculture as part of its Rural R&D 
for Profit Program and AgriFutures 
Australia, AUSVEG, CSIRO, Cotton 
Research and Development 
Corporation, Forest & Wood Products 
Australia, Nursery & Garden Industry 
Australia, Plant & Food Research, 
Rothamsted Research, PIRSA-SARDI, 
Sugar Research Australia, DJPR, 
the Western Australian Department 
of Primary Industries and Regional 
Development, Wine Australia and 
Burkard Agri Limited.

Find out more   

Please contact AUSVEG Engagement and Adoption 
Coordinator for iMapPESTS Shakira Johnson on 
0433 937 564 or shakira.johnson@ausveg.com.
au, or visit imappests.com.au. You can follow the 
project on Twitter: @iMapPESTS. 

For further information on the iMapPESTS 
program, see page 47 of Vegetables Australia 
March/April 2019 and page 
36 of Vegetables Australia 
November/December 2018 at 
ausveg.com.au/news-media/
publications. 
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Hart Field Day onlookers during a demonstration of the iMapPESTS sentinel. The roofline of the sentinel displays 
the individual air sampling devices, including (from L-R): pathogen sampler, BioScout system (pathogens), 
6m pop-up insect sampler, 2m insect sampler, climate monitoring sensor and a second pathogen sampler.

The 6m pop-up insect sampler is at full sampling 
height during SARDI research scientist Rohan Kimber’s 
presentation of the sentinel to the iMapPESTS team, 
comprising a multi-faceted research and industry 
network. Photography by Andrew Beveridge.


