Putting PA to Work

Farmers inspect the sprayer in
August as part of a Spring Field
Walk by the Mullewa Dryland
Farmers Initiative (MDFI).
(PHOTO: Fiona Mann, Mullewa Dryland
Farmers Initiative co-ordinator)

Farm details
In collaboration with SPAA, Australian Grain presents a series of articles on a wide range
of precision agriculture technologies and how best to put PA to Work on your farm.

Location: Spring Park Farms,
Mullewa district, Western Australia.

A weed fighting revolution

Annual Rainfall: 250 to 300 mm.

Written for SPAA by Ann Rawlings

AT A GLANCE…
A precision farming tool that offers
real-time and localised herbicide
application has taken its place among an
established dryland weed-management
system.

I

n Western Australia’s northern wheatbelt – where
yields are relatively low and the seasons highly
variable – Mullewa growers Andrew and Rod
Messina have been on a long and dedicated journey
of weed management.
Their efforts in reducing the weed burden among
their cereal crops have involved the adoption of
techniques including controlled-traffic farming and
mouldboard ploughing, in addition to windrow
burning, chaff carts, autumn tickles, crop topping
and a double knock-down.
Herbicide resistance in wild radish populations
has added to the complexity of the task, as is
the fact that every drop of water counts in their
continuous cropping system. Pre-emergent and
in-crop sprays are a significant part of their weed
management strategy.
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“Weeds rule broadacre farming, there are no
two ways about that – well, weeds and rainfall,”
Andrew said.
This year, the family sold their collection of chaff
carts and bought three Integrated Harrington Seed
Destructors in anticipation of a harvest dominated
by cereals and the job of burning chaff dumps
across 10,000 hectares. But their latest investment
in machinery has been allowing for greater levels
of precision in herbicide application – an important
factor when spending significant amounts of money
blanket spraying for small densities of wild radish.
“We have been doing whatever we can to
reduce the seed bank for weeds, and we’ve been
doing that for a long time now with mouldboard
ploughing and harvest weed seed management,”
Andrew said.

New tech on-farm
For summer and fallow spraying, the Messinas
have turned to a machine equipped with camera
spot-spraying technology by French firm Bilberry,
allowing for real-time and localised herbicide
application.
“Being a big family partnership, we’ve always
had to crunch numbers before we make a big
decision. You can get a bit excited and spend money

Farm size: 12,500 hectares.
Soil: 85 per cent sandplain and
remainder sandy loam.
Enterprises: 10,000–12,000 hectares
cropped annually (wheat, canola
and lupins).
Owners: Andrew and Rod Messina.
all the time, but you need to keep things in check,”
Andrew said.
“But to have a destructing mill on our harvester,
that is mechanically driven, and this camera
technology … is the most exciting thing that I have
seen in my farming life.”
Their 8000-litre Agrifac Condor Endurance II
sprayer arrived on farm in January – a tad later than
expected but there was still time to get to work over
400 hectares of their sandplain soils.
“We had held off from buying a WeedSeekertype machine for several years, but we were fairly
confident that something like this was not too far
away,” Andrew said.
“When the technology came out, we saw it
last year, we were very keen to move that way. Our
decision was also pushed by the fact that instead
of getting a contractor in for summer spraying, we
could recoup some of that cost back into the Agrifac.
But given that it was in its developmental stage, and
it basically stopped raining once we decided to buy
it, we were a bit worried going into this year with
such a high-value machine.”
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Low weed densities
Luckily, the family’s weed-fighting efforts have
paid off, with their paddocks hosting low densities
of radish. In these areas, Andrew said the initial
blanket spray would not be necessary.
He added the results of the trial, and the current
effectiveness of the technology, would not be fully
known until harvest.
“We’re confident with what it is doing, because
we are following up with harvest weed seed
management,” Andrew said. “If a few radish get
through, it’s certainly not going to be an economical
cost, just a simple we don’t like weed getting
through. So if we need to deal with them, we will
deal with them at harvest.
“But when we go walking through the
paddock, most of the weeds have been hit, which is
important. Really, that is the key.”

Andrew Messina, who farms with his brother, Rod, in the Mullewa district of Western
Australia. (PHOTO: Fiona Mann, MDFI co-ordinator)
The system – called AiCPlus – uses optical
cameras and microprocessors to identify weeds
ahead of the 48-metre spray boom. Individual
nozzles are then triggered as the boom passes
overhead to ‘spot spray’ the weeds. The RGB
cameras are fixed at three metres apart, with each
linked to the operation of 12 nozzles independently.

The size of the crop and weeds must be taken
into account in the learning process, as well as the
best nozzle size and water rate.

Trialling green on green capability

For the trial, they had allowed the radish
populations grow to a size that the cameras could
easily detect, with the sprayer first being put to work
on a paddock with a high weed burden.

Green-on-brown is the only commercially
available technology available for this machine at
present, but the Messina’s have been busy assisting
the system’s developers trial its green-on-green
capabilities.
At the start of July, the machine spent nine days
traversing 7000 hectares at an average speed of
19 km per hour, with its last run taking place in
August. Its target was wild radish within four main
wheat varieties, namely Scepter, Devil, Chief and Zen.
“Wild radish is the focus for [green on green]
this year but, in turn, we are trialling it on blue and
white lupin in wheat,” Andrew said.
“We have some of those weeds in the paddocks,
so we are still training the algorithm to identify
them, which it is doing to a certain degree, but
we’re certainly not happy with that at the moment.
But that is a second-tier part of the program.”
With each pass, the cameras captured images
that depicted both the crop and weed at different
times of day and under various light conditions.
These images were used to better inform the
algorithm behind the technology.
“Our paddocks don’t just run one way, no one’s
do, but it is interesting to see at different times of
the day if it’s firing or if it’s reactive,” Andrew said.
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“When we did the initial spraying we had
ultra-coarse droplets, so there was no sideways drift;
in some cases, it just caught half a plant. We have
changed nozzles to help.”

“We didn’t do what we normally would do as
part of a radish strategy; we sort of reversed it to
get the Agrifac going in quite weedy conditions, so
[the technology] had more of a chance to hit more,”
Andrew said.
“It’s one thing to detect it, it’s another thing to
kill it, and how long, relative to another sprayer or
broad-blanket spray.”
In paddocks with high weed burdens, their aim
is to knock out weeds early in their growth via a
blanket spray, in a bid to conserve crop-available
moisture. This would usually occur around the threeleaf stage in wheat.
But, Andrew said where efficiencies could be
gained, regarding the use of the green-on-green
technology, would be in subsequent sprays that
targeted the remaining low populations of radish.
“In that situation, we would go through and
broad blanket spray in the first place, to take out 90
per cent of them,” he said. “Then we would come
back with a spot sprayer to take out the next two
subsequent germinations, and we would wait for
them to get palm-sized before spraying them.”

The family has used a controlled traffic farming
system since 2007, with all machinery being based
on multiples of 36.4 metres. “Everything after
seeding is on 36.4 metre tram, but the Agrifac is 48
metre, so it doesn’t run on the tram that our normal
sprayers do – it runs on the header track,” Andrew
said.
“If we went to 48 metres, we could spray at 19
km per hour and get over the country the same as
what our 36 metre sprayers do at 26 km per hour.
We needed to get over the country just as quick
with the new machine as the others.”

Soiling testing is key
Soil testing is another regular practice across
their landholdings, with this work backed up by
several soil-moisture probes that monitor plantavailable water and nitrogen requirements. Onproperty weather stations aid their decision-making
throughout the year. “Soil testing is an integral
part of what we do,” Andrew said. “We do that to
keep track of pH and the trace elements going into
wheat, mainly.”
Each soil sample site was GPS referenced 10
years ago, to allow for greater consistency in testing.
“We don’t do the same sites every year, but they
would be done every three years down to 30 cm,”
Andrew said.
The results are analysed with their agricultural
consultant and are used to fine-tune inputs, with
Andrew saying that came down to how many
“dollars you wanted to spend”.

Yield Prophet, an online yield simulation tool,
has also been used in the past to back their infield
nutrition decisions. But Andrew said this year they
had steered clear of the tool, due to the lack of
summer rain.
“It is a good tool, but last year it just stopped
raining, so it didn’t take long to work out that our
last application of nitrogen was not going to be
used,” he said.
“But the crops have benefitted from that
nitrogen this year. That’s quite an arguable point,
whether nitrogen is still left in the soil. Well, it hasn’t
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TruFlex® canola is Bayer’s second-generation herbicide tolerant trait. New advances in trait technology
will help enable better weed control and crop safety compared to Roundup Ready® canola. It’s a
combination that could result in higher yield potential at harvest time.

To find out more visit truflex.com.au
#Compared to Roundup Ready® canola. TruFlex® and Roundup Ready® are registered trademarks of the Bayer Group.
Bayer CropScience Pty Ltd ABN 87 000 226 022 Level 1, 8 Redfern Rd, Hawthorn East VIC 3123. Copyright © 2020 the Bayer Group. All rights reserved.

Putting PA to Work
the brothers spreading two tonnes a hectare of lime
ahead of the ripper. Paddocks are treated with lime
usually every three years.
Their soils now feature pH levels in the range of
5.5 to 6.2.
“Initially we weren’t doing the headlands,
because it made them too soft for our machines to
turn on, and the crops on the headlands were half
the height of the rest of the paddock. So it was a
very physical thing to see, and in yield comparison
as well. It didn’t take a lot of number crunching to
work it out,” Andrew said.

At the start of July 2020, the Agrifac machine spent nine days traversing 7000 hectares at an
average speed of 19 km per hour. Its last run took place in August. (PHOTO: Fiona Mann)
gone anywhere, because it didn’t rain. We literally
had 20 mm of rain after the last application of
nitrogen up until when we started seeding, and we
knew that it was there because we do soil testing.”
The family started exploring their land’s soil
constraints in 2008, mainly to determine if soil
acidity, aluminium toxicity or nutrient deficiencies
had been limiting yields.
Testing uncovered pH levels of around 5.3 to
5.5 at the surface and 4.4 to 4.6 at depth (30 cm),

while non-wetting soils and compaction were also
identified as potential limiting factors.

Further information: Andrew Messina, @AndrewMessina15
This article was first published in SPAA’s
Precision Ag News Vol 17 Issue 1.

“With our mouldboard ploughing program, we
put a lot of lime in front of that, so that got turned
in,” Andrew said. “But the main thing we have been
doing for the past five years has been deep ripping,
which has taken our sand to another level.”
Deep ripping to depths of 60 cm to 70 cm prior
to seeding has maximised the ability of crops to
access moisture and nutrition in the profile, with

HAVING THEIR SAY ABOUT CAMERA SPRAYERS…
To provide an insight into “where are we now with PA” – SPAA has spoken to 10 farming
families with at least 10 years of PA use under their belts. With the generous assistance of
SAGIT, the result is an invaluable collation of on-farm observations from experienced PA
users. Following are some farmer comments regarding weed detecting sprayers.
Leigh and Susie Bryan, Swan Hill, Victoria
Camera sprayers have been an area of interest for several years now and I have been
watching them improve. The introduction of green-on-green algorithms will take them to
another level. For the moment, however, I am happy to wait until I feel I need one.
Brendon and Denise Johns, Warnertown, SA
Another recent adoption has been optical spot spraying technology for summer
spraying. We purchased a second-hand WeedSeeker in 2017. We are seeing massive savings
with that of up to 90 per cent in chemicals. That machine has the best rate of return for
any PA equipment we’ve purchased and has provided the quickest return on investment.
Where a lot of PA tools are profit by default, protein meters and the Weedseeker are
money in the hand straight away.
Looking into the future, one area that excites me is the potential for in-crop optical spot
spraying, where the machine is able to identify weeds in-crop and spray them out.
Bulla Burra collaborative enterprises, Loxton and Alawoona, SA
At the end of the day, when adopting a PA technology, it has got to be profitability
– that is the key driver. The next one is being able to better manage and measure what’s
going on so we can make better decisions. A classic one was when we purchased the
WeedIt. We worked out what it would cost us to own the machine and finance it. The
WeedIt really had to pay for itself and earn a return on investment.
We knew what the cost per hectare was to own it so we believed we could make a
saving to justify the purchase of the machine. Once we got the machine, we did the sums
and it did indeed justify and pay for itself. It worked out better than we initially thought
because we assumed the technology would become obsolete fairly quickly. But it retained
its resale value which helped the final numbers.
Extracted from: Conversations with Farmers: Agricultural Practice Change with the PA-early adopters.
Available for free download from the SPAA website. Hard copies available for P&H purchase.
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“Again, this has been one of those small game
changers for our soil type that gives us good quality
– rather than shrivelled – wheat at the end. In our
system, if the plants set themselves up really well,
generally they will finish well.”

PO Box 3490 MILDURA Victoria 3502

WHO IS SPAA AND HOW
CAN I GET INVOLVED?
Since 2002, SPAA has been leading
the way in promoting the development
and adoption of precision agriculture
(PA) technologies in Australia through
the provision of independent, timely and
relevant information.
SPAA is a non-profit and independent
membership based group. Membership
provides access to a network of like-minded
farmers, advisers, equipment manufacturers,
contractors and researchers who are
developing and adopting PA in a range of
production sectors.
As such we produce the only Precision
Agriculture magazine in Australia, distribute
a monthly e-newsletter, engage through
social media and host a popular website.
We also communicate the outcomes from
a number of PA projects, contribute to
many PA publications, and host an annual
National PA Symposium, field days, training
workshops and more.
Get involved with Australia’s largest
independent Grower Group solely dedicated
to the adoption of Precision Agriculture.
Join now!

Contact SPAA on 0437 422 000, email
info@spaa.com.au
For more information visit us on our
website at www.spaa.com.au
also follow us on Twitter @SPAA_Inc and
Facebook @SPAA.Inc

“Guiding you to farming success”
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