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From the  
president
If the introduction of mechanisation, 
pesticides and bagged fertiliser were 
the start of the green revolution, 
then Precision Agriculture surely has 
to be the next phase. 
SPAA is working hard with 
supporters, including the NRM 
Boards, to raise awareness of the 
potential of PA. At the end of 
February, Dimity Hunter, our new 
Development Officer, with support 
from Nicole Dimos, ran three ‘PA: 
New Opportunities’ workshops. 
Each workshop was targeted to 
livestock producers, horticulturalists 
or grain growers. The key messages 
from these events can be found on 
page 5 and 6.
These events, plus the launch of 
new promotional videos are central 
to SPAA raising awareness of the 
benefits of PA and how PA tools 
can be used. They also highlight the 
benefits of SPAA membership.
Hopefully, in future SPAA will offer 
webinars for members and sponsors 
to share PA developments.
As I write this I am driving, with 
assistance from autosteer and GPS, 
one of our two spray rigs that are 
working around the clock spraying 
summer weeds. 
I am seeing a big difference in weed 
burden in the paddocks that we 
sprayed after the November rain. 
On that occasion we used an optical 
spot sprayer (WEEDit) to target hard 
to kill weeds, such as skeleton weed, 
while they were still small, as well as 
scattered ground creeping weeds. 
With this system we could use 
higher herbicide rates to  
ensure control. 

This is another practical example 
of PA improving productivity and 
providing environmental benefits by 
reducing the amount of pesticide 
applied. PA the truly ‘green’ 
revolution.

Robin Schaefer 
President SPAA 

www.spaa.com.au
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It is 12 months since SPAA became 
the Society of Precision Agriculture 
Australia and in the past six 

months, we have been working 
hard to build the SPAA brand. As 
the go-to organisation for PA in all 
production sectors of Australian 
agriculture, we are continually  
trying to reach more farmers and 
industry specialists. 

Twitter is proving especially popular. 
With over 800 followers (@SPAA_
EO) and approx. 100 new followers 
a month, this is a platform that 
is generating good information 
and discussion on PA topics. Many 
leading farmers and PA users are on 
Twitter and it is a great way to share 
ideas, and ask questions.

Followers are also able to be part of 
all SPAA events as these are reported 
on Twitter by members of the 
committee and other participants. 
Each event has a unique hash tag. 
Look for the conversations around 
#PAExpo16 to see what you missed 
at the South Australian Expo in 
February. Or for the less social media 
inclined, see the report on Page 7.

At our last committee meeting,  
we decided to increase our social 
media presence by adding a 
Facebook page. ‘Like’ our page and 
keep up to date with our events and 
project news. 

At the Precision Ag Expo in February 
SPAA launched its YouTube site. This 
will be the home of promotional 
and technical PA videos that we are 
planning to develop.  Just search 
Society of Precision Agriculture 

Australia SPAA YouTube or click on 
the icon on our webpage.

Social media adds to our other 
forms of communication which 
include Precision Ag News and 
our e-newsletter that goes to 
approximately 1,500 recipients.  

SPAA AGM 
SPAA has had a productive year, 
both in terms of attendance at 
events, event sponsorship and 
membership. Treasurer Chad 
Glover reported this provided the 
opportunity to grow the business 
without dipping into reserves,  
even with the appointment of  
Dimity Hunter as part-time 
Development Officer.

Returning President Robin Schaefer 
thanked Grant Pontifex for his 
years on the committee as Grant 
has now stood down. He also 
personally thanked all of SPAA’s 
sponsors and the team - employees, 
subcontractors and committee 
members - for their continued 
enthusiasm and dedication to SPAA. 

Jessica Koch, Precision Ag 
Consultant with PringlesAg+Crouch 
Rural accepted the position of vice 
President and two new committee 
members were elected - Eyre 
Peninsula grain grower and stud 
merino breeder Dion Woolford 
and Ian Layden who is Leader, 
Horticultural Systems (Innovation) at 

the Department of Agriculture and 
Fisheries Queensland. He is based at 
Nambour and has a keen interest in 
the adoption of PA in horticulture.

This brings the SPAA committee to 
10 with representatives based in 
WA, SA, Victoria and Queensland 
and from the grains, livestock and 
horticultural industries.

A full list of committee members can 
be found on the SPAA website.

PV fact sheet 
released 
A precision viticulture fact sheet is 
now available on the SPAA website. 
This was produced as part of SPAA’s 
Coonawarra Precision Viticulture 
Project supported by the South East 
Natural Resources Management 
Board from the Australian 
Government National Landcare 
Program, with input from Wingara 
Wine Group.

The fact sheet provides practical 
examples of what can be 
measured and monitored using 
PV tools. Examples include using 
electromagnetic (EM) soil mapping 
to help improve irrigation layouts 
when establishing a new vineyard 
and the use of canopy temperature 
to help regulate irrigation inputs.

A detailed report is provided on the 
use of scanning canopy biomass late 
in the season to identify high vigour 
vines. These vines are considered 
to display resilience in the case of a 

Building  
the brand
Nicole Dimos - @SPAA_EO

Social media platforms 
are being used to 

promote and share PA 
information by SPAA.

Robin Schaefer (@RobinMSchaefer) with 
new vice President of SPAA Jessica Koch 

(@JKBreezyHillAg). Photo: Emma Leonard

New Committee members  
Dion Woolford and Ian Layden.
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dry season or heatwave conditions. 
Copies are available from the SPAA 
website under Communication.

New admin officer 
SPAA is pleased to welcome Shelley 
Clohesy as its new administration 
officer.  Shelley is based in Mildura 
and will work one day a week 
to provide book keeping and 
administration support.

D i a r y 
D a t e s
SPAA

28 June – Mareeba, Qld 

Last week June - Jacup-Boxwood 
WA 

28 July - Three Springs, WA

4 August - Temora, NSW

1st September – Gunnedah, NSW 

1st week Oct - Horsham, Vic 

Week 12th Sept - PA Symposium, 
Toowoomba, Qld. 

Australia

13-14 April – NRM Science 
Conference, Adelaide. http://
www.environment.sa.gov.au/
Science/2016-nrm-science-
conference

24-26 May – Irrigation Australia 
and AgriTech Australia –conference 
and exhibition, Melbourne. http://
irrigationaustralia.com.au/agritech/

2-3 June - Digital Disruption 
an Australian Farm Institute 
Conference, Sydney.   
http://farminstitute.org.au/

21-24 June – Run Regional Futures, 
Rockhampton, Qld.  
http://conference.run.edu.au/

International

21-24 June - WCCA AFITA 2016, 
Sunchon National University, 
SUNCHON, Korea.  
www.wcca2016.org/

31st July-3rd August - 13th 
International Conference on 
Precision Agriculture, St Louis, 
Missouri, USA www.ispag.org/icpa/

15-20 October 2017 – 7th Asian-
Australasian Conference on 
Precision Agriculture, Hamilton, 
New Zealand. info@paanz.co.nz

A series of three workshops, 
each tailored to a specific 
industry sector, was run in 

late February to help more farmers 
in the South Australian Murray 
Darling Basin (SAMDB) adopt PA 
technologies. 

Supported by the SAMDB Natural 
Resources Management (NRM) 
Board, the workshops were free 
of charge and provided practical 
and technical information. The 
first workshop was targeted at the 
livestock industry, the second at 
horticulture and viticulture and the 
third the grains industry.

Approx. 65 farmers and industry 
specialists attended these events.

Three topics were repeated 
at each event and these were 
complemented by industry specific 
presentations by a farmer and  
a researcher.

Here is a pick and mix of some of 
the key messages.

More almonds from 
less water
Scott McKenzie, Century Orchards, 
uses aerial imagery to help manage  
a 600 hectare block near Loxton,  
the majority of which is planted  
to almonds.

One or two images are gathered 
between October and April and 
these are processed by Californian 
based company, Ceres.

The spectral information including 
near infrared, and thermal imagery 
provides spatial information on  
crop stress and biomass.

Currently, sprinkler irrigation is  
being converted to drip and  
irrigation management is being 
increasingly automated.

Scott reported that the Ceres 
Imaging is helping with early 
identification of issues in the new 

SPAA ran three industry specific 
workshops to help more farmers in the 
South Australian Murray Darling Basin 

adopt PA technologies.

Industry 
by industry 
workshops

Leighton Pearce (L), Hamish Dickson (R) 
with farmer Tom Ferguson. 

Photo: Dimity HunterEmma Leonard - @agriknowhow
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system. These include:

- Malfunctions- filter/pressure/
programming issues;

- Poor design-drainage concerns 
resulting in ‘wet feet’ diseases, 
tree death; and

- Wet/dry areas - help with 
irrigation scheduling.

Imaging is also used to manage 
fertigation. 

The program of eight images costs 
$30-$50/ha, so to cover costs, 
almond yield needs to increase by 
5-10kg/ha.

The possibilities  
of UAVs
In Issue 11.2 of Precision Ag 
News, some of the potential 
uses of unmanned aerial 
vehicles (UAVs, also called 
drones or remotely piloted 
aircraft) were reported.

Many of these were discussed 
at the workshops by Leighton 
Pearce, of Growing Solutions, 
who is an accredited  
UAV operator.

One of these uses is the 
potential to gather a detailed aerial 
view of points in the landscape, 
paddock or livestock. The additional 
detail provided by a one inch  
pixel from a UAV compared to  

other remote sensing is illustrated in 
Figure 1.

Accreditation was another topic 
discussed. The rules currently state:

‘To fly an RPA of any size for 
commercial reward you need an 
unmanned aerial vehicle (UAV) 
controller’s certificate and an 
unmanned operator’s certificate 
(UOC) for your business.’

SPAA encourages all would be UAV 
pilots to contact CASA to ask if 
accreditation is required for their 
specific usage of a UAV as the rules 
are currently being updated.

View on-line the brochure  
‘Flying with control? -  
Get to know the rules’.  

Figure 1. The different  
levels of information  
detailed between a UAV,  
an agricultural aircraft  
and a satellite. 

nrmFarm
This new, free online farm 
management and record keeping 
program was showcased by  
Tony Randall. 

It is designed for farmers, 
horticulturalists, and rural property 
owners and is available in the NRM 
SAMDB and South East (SE) regions. 

As a web based farm management 
tool, no software download is 
required. It is accessed via internet 
through a secure log-in.

This tool allows users to create and 
save a map of their property and 
record farming actions and activities 
that have been undertaken. 

For more information search 
nrmFarm 

iSheep 
Hamish Dickson, AgriPartner 
Consulting, reported on this NRM 
and Landcare funded project that 
is about data driven livestock 
management.

Using technologies such as radio 
frequency identification (RFID) tags, 
bar coding fleece and the Match 
Maker system, he aimed to identify 
the economic returns from individual 
animals in a commercial flock. For 
each animal, he recorded fleece, 
reproductive and growth data.

The ultimate objective, which is 
beyond the scope of the trial, would 
be to use data to improve culling 
decisions to increase economic 
returns from all animals in the flock.

His initial data is indicating a  
huge variation in the weaned  
lamb weight produced by individual 
ewes. Rather than culling on wool 
weight, he is looking at live ewe 
weight as a percentage of weaned 
lamb weight as a more appropriate 
selection method.

Hamish reminded the audience that:

• Technologies simply provide an 
efficient and cost effective way 
of collecting data – you must do 
something with the data for it to 
be of any use!

• Plan how you will invest in 
technologies; and

• The greatest return from 
technology comes when feed/
nutrition/health problems have 
been addressed.

Details: Further detail and 
presentations can be found on 
the SPAA website – Projects.

Tony Randall (L) shows nrmFarm to Scott Gillett of  
Wisdom Data and Mapping. Photo: Dimity Hunter
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Faster internet
Rosanna Lacorica of the nbn Co 
reminded the audience that the 
nbn™ is a wholesaler of broadband 
technology.  The nbn Co has created 
a single product construct across 
the fibre, fixed wireless and satellite 
technologies called the nbn™ 
Ethernet Bitstream Service  
(nbn™ Ethernet).

This provides peak wholesale 
downstream speeds ranging from 
12 megabytes per second (Mbps) up 
to one gigabyte per second (Gbps) 
and upload speeds ranging from one 
Mbps to 400Mbps, depending on 
the delivery technology.

Access to this service is sold to 
retailers who on-sell packages  
to users.

The nbn sells access to all delivery 
technologies to retail service providers 
at the same price – i.e. a gigabyte 
(Gb) from fibre optic is sold at the 
same price as a Gb from satellite. 
The difference will be the speed.

The launch of the Sky Muster™ 
Satellite Service, which is currently 
in testing, should be available from 
retailers in May 2016. Sky Muster 
will offer wholesale download 
speeds of up to 25-50Mbps and 
upload speeds of 5-20Mbps.
Checkout the section on the  
nbn website about questions to 
consider when choosing a plan – 
www.nbnco.com.au

PA Livestock
Dimity Hunter - @DimityHunter 
– SPAA Development Officer 
demonstrated how opportunities for 
precision livestock often start with 
radio frequency ear tags (RFID). 
Eid or RFID provides the opportunity 
for identification and subsequent 
monitoring of individual animals. 
The MLA established that sheep tags 
in the right ear are three times more 

likely to be lost, considered to be 
due to shearing. Knowing which ear 
the tags are going to be in can be 
important for the position of reader 
equipment in races, etc.
Using RFID tags and walk over 
weighing, researchers have recorded 
150g/day weight gain differences 
between crossbred lambs. This 
type of data can be included in 
management decisions about 
feeding groups and culling.
Setting up in paddock ear tag 
readers and weigh scales requires 
planning and training. Feed and 
water can make good attractants but 
the system change has to be brought 
in slowly.
Using telemetry to monitor water 
troughs remotely has proved to be 
very cost effective on larger, remote 
properties. Labour savings of up to 
75% have been reported. 
For smaller properties unmanned 
aerial vehicles (UAVs) may offer 
a better solution for unmanned 

paddock checks but battery life, 
despite improvements, is an on-
going limitation. 
Livestock producers might also check 
out the apps – StockID, Realtime 
GPS tracker and the Drought Feed 
Calculator (New South Wales 
Department of Primary Industries).
Some of these themes were also 
followed up by Mary Crawford, 
Department of Environment 
Water and Natural Resources. Eyre 
Peninsula farmers who have installed 
leak detection devices have saved 
between 20 per cent to 50 per cent 
of water lost prior to installation 
(www.thealphagroup.com.au/).
The event was made possible 
with sponsorship from the Natural 
Resources Management Board and 
the Australian Government through 
the National Landcare Program as 
well as SPAA sponsors. Papers and 
presentations from this event can  
be found on the SPAA website –  
past events.

Wudinna 
Expo

Emma Leonard - @agriknowhow  Photo: Emma Leonard

Key PA topics for the upper Eyre Peninsula region were presented 
to an audience of 100, mostly farmers, who gave the presentations 

a big thumbs-up. Here are a few of the key learnings.

PA Farmers
There were four farmers on the 
program; three locals  pictured 
left to right Kerran Glover, Bruce 
Heddle, Terry Schmucker and Mic 
Fels by video link from WA. 
All stated that it is important to 
keep the system simple and several 
had returned from variable rate (VR) 
fertiliser to blanket rates for that 
very reason. Kerran Glover has stuck 
with VR fertiliser and encouraged 
others to use contractors who have 
the time and expertise to help.
Several of them had invested in a 
grain protein meter and saw this 
as a useful tool but only had one 
season of experience.
Mic encouraged greater use of 
generic technology, although 
has developed several apps that 
currently only work on Apple’s IOS 

platform. In addition to using his 
ipaddock apps (www.ipaddock.com.
au) he uses GIS Kit Pro on which he 
can import a screenshot of a yield 
map, georeference it and then uses 
this within the app to overlay new 
zones, etc. 
Perhaps farmer presenter Bruce 
Heddle pointed out the most 
important key message – that PA is 
not just about gadgets, it is about 
farming with greater attention to 
detail and using the data to make 
better decisions.
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The Rethus family started 
farming at Noradjuha in 1949, 
with their base now at Vectis in 

the Victorian Wimmera. In less than 
70 years, the farming system has 
been transformed from a traditional 
mixed cropping system to continuous 
cropping using innovation and 
technology – precision guidance,  
no-tillage, controlled traffic and 
brown manure.

“If you keep doing the same thing 
you will have the same results, so we 
are always making changes, some 
large, some small, some seasonal,” 
explained Geoff Rethus.

“We aim to use technology and 
innovation to do a better job. We 
don’t always get it right but you will 
make mistakes to move forward.”

Geoff was an early adopter of 
guidance on his no-till seeding 
system, however, it was in 2008 that 
the farm saw a radical change in 
operation. A 40ft controlled traffic 
farming (CTF) system was selected 
with machines being modified or 
replaced over time to match this 
operating width. 

At the same time, the sheep 
enterprise was terminated and 

oat hay was introduced as a risk 
management tool for herbicide 
resistance and as a reasonably secure 
source of income. More recently, 
brown manure crops have been 
added to assist weed control, cycle 
nitrogen and to conserve water for 
the following crop.

“We appreciated CTF and hay 
were not a perfect match so where 
possible, we ran two or three 
consecutive hay crops to have a big 
hit on the weed seedbank. Then  
we crop the paddock for five or  
six seasons.”

CTF hay
2015 saw the first year of hay 
production on the 120 inch (3m) 
tramlines, using machinery with a 
40ft operating width and 15” row 
spacing. Two seeding passes have 
been tried with the seeding bar to 
achieve inter-row seeding, halving 
the row spacing to 7.5 inches. 
Narrow rows help improve weed 
competition and keep the windrow 
off the ground.

A 40ft disc seeder is used with RTK 
guidance on the rear wheels to 
help keep row spacing accurate for 

inter-row seeding, of hay or between 
standing stubble for other crops. This 
additional guidance helps maintain 
accuracy even when turning on 
headlands and working at speed. 
Usually seeding is done at between 
14 and 17km/hr depending on soil 
and paddock conditions.
A double deck mower set-up was 
used in 2015 with a front mounted 
mower 11.4ft (3.5m) and a trailed 
swing across rear mower 15.1ft 
(4.6m). As this set-up only cuts 
25.6ft (7.8m) in one pass, the 
mower racetracks the paddock 
leaving part of the crop uncut. It 
then returns still on the wheel tracks 
but with the front mount mower 
raised in a second pass and cuts 
the remaining crop producing three 
windrows in the 40ft. 
Geoff started CTF with an imperial 
system but would prefer to have 
been able to use metric as it is 
simpler. The previous figures 
illustrate the problems of mixing the 
units so sticking to either metric or 
imperial is by far the most accurate 
and safest approach.

Innovation for 
a better job

Emma Leonard
FARM DETAILS  

Location: Vectis, near Horsham, 
Victoria

Farm size: 4200ha

Rainfall: 430mm GSR: 320-330mm 
2015 only 120mm 

Soil: Wimmera grey clay (pH 8-8.5) 
to sandy duplex (pH 6-6.5)

Enterprises: Continuous cropping 
with hay and brown manure – 
wheat, barley, oat hay, beans, 
lentils, canola

Personnel: Geoff with sons Tim 
and Luke and families, plus one  
full-time employee, Glenn

Yield: Average wheat yield 4-5t/ha

 Photo: Emma Leonard

Evolving farming systems that work  
with nature to achieve more with less 

resources is central to the Rethus family’s 
farming philosophy.
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“Ideally we would have a triple deck 
set-up but for the moment adding 
an extra pass is more cost effective 
for us and is not compromising 
operation timeliness.” 
So far, Geoff has not found a 40ft 
triple deck mower with the required 
chevron type conditioner roller.
A 40ft rake brings three windrows 
into one and a baler set on 120 
inch wheel centres is followed by a 
specially designed bale pusher and 
stacker. This is designed to stay on 
the wheel tracks and take loads 
of up to 16 bales to the paddock 
perimeter for carting.
“We are not the first to use this 
system but we certainly noted 
its advantages by minimising 
compaction from multiple tracks. 
Previously this was always the 
downside of hay production, 
particularly if the soil is damp.
“RTK guidance underpins our CTF 
system and without it, CTF in hay 
would probably be too hard.”

More from less
By confining soil compaction to the 
tramlines, CTF helps the soil in the 
rest of the paddock become more 
porous, holding more air and water. 
This makes the soil more suitable 
for biological activity and improves 
nutrient cycling and increases the 
soil’s resilience.
The Rethuses have seen the benefits 
of their CTF system especially in 
years with dry springs and when 
comparing yields from newly 
purchased land that had been 
continuously cropped without CTF.
Implementing systems that look 
after and improve soil structure is 
considered fundamental to achieving 
more from the same area and 
reducing inputs. However, for the 
Rethus family CTF is much more than 
working on the same tramlines.
“We know that compaction radiates 
out from each tramline so we are 
aiming to minimise the number of 
tramlines, minimise the number of 
passes and minimise the compaction 
from each pass.” 
To minimise soil compaction, tractors 
and harvesters are fitted with tracks 
rather than tyres. Tracks have been 
found to minimise compaction while 
allowing operating speed to be 
maintained. 
“The harvester is on 26 inch tracks 
which is wider than we would like 
but when the grain box is full the 
pressure on the soil is only 16psi, 
compared to 40psi if it were running 
on tyres.”

Where implements are fitted with 
tyres, consideration is given to 
working weight and tyre width. 
For example, a 4750 litre rather 
than 6000L tank was selected for 
the boomspray to help minimise 
track damage. This is filled from by 
a support truck which stays on the 
roads and connects to the sprayer 
with a rapid fill system.
Not only has this system reduced 
soil compaction, it has seen a 40% 
improvement in spray efficiency due 
to the time saved in folding-up the 
boom and returning to a central fill 
point. It is like having a chaser bin 
for the sprayer but it does require an 
additional driver who also prepares 
the chemical mixes.
To optimise traction and track wear 
and tear, the sprayer is fitted with 
wider tyres (520/85R46VF at 21psi) 
in winter or when soils are wet and 
these are changed for narrower tyres 
(380/90R46VF at 38psi) as soils dry 
down in spring. 
Tyre shields, which can be raised 
from the cab to give good clearance 
when on the road, are also fitted 
to each tyre of the sprayer. Shields 
minimise crop damage and help 
maintain spraying speed for late 
cereal herbicide applications and for 
spray topping canola and pulses. 
They are particularly important 
in canola prior to direct heading. 
Canola yielding up 
to 3t/ha is direct 
headed, which suits 
the CTF system 
and results in one 
less pass with a 
windrower.
To reduce 
compaction at 
harvest, a four axle 
chaser bin with high 
flotation tyres from 
Oztec manufacturing 
is used. This helps 
spread the weight 
and reduce the 
ground pressure 
under each tyre.
Seeding is still seen 
as an operation 
where a reduction 
in soil compaction 
is required. A liquid 
fertiliser system 
is used providing 
liquid nitrogen 
(N), zinc (Zn) and 
copper (Cu) while 
phosphorus (P) is 
applied as a granule 
down the seeding 
tube. Geoff likes the 

liquid system as it enables a base 
fertiliser to be purchased and then 
tailored for each crop and provides 
a continuous stream of nutrient. The 
commodity cart is heavy and so he 
is now investigating putting this on 
tracks rather than tyres.

Managing in  
paddock variability 
To date the Rethuses have not 
used variable rate in paddock 
management, however their aim is 
to achieve as consistent a yield as  
is profitable across a paddock. 

PA IN PRACTICE

Our industry-leading precision agriculture portfolio can 

help you take it to the next level. Across the lifecycle 

and into the next generation. Fully integrated solutions. 

Maximum returns. From R&D and strategic acquisitions and 

partnerships to global support, Topcon is leading the field. 

We’re growing our capabilities, so you can too. For more 

information, visit topconpositioning.com

That’s what drives us.

From start to finish. Topcon. With you all the way.

AGRICULTURE SOLUTIONS
topconpositioning.com

www.digi-star.com www.norac.cawww.rdstec.com www.wachendorff-elektronik.de

We Never Stop Investing in Your Growth

The large bore plumbing fitted  
to the sprayer is used to fill the  
4750 litre tank rapidly from the 

‘mother’ tank. Photo: Emma Leonard
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Instead of varying inputs, Geoff, 
Tim and Luke have been working to 
minimise introducing variation due  
to overlap and uneven distribution  
of inputs.

Stubble retention and maintaining 
standing stubble is also an important 
part of their soil management. But 
achieving even stubble spreading 
across the whole 40ft with heavy 
cereal stubbles has proved an  
on-going challenge. 

“Even stubble spread equals  
even nutrient spread and is also 
important for penetration with a  
disc seeder, otherwise we see  
uneven germination.”

Several designs of straw spreader 
have been tested over the years, 
including a Power Cast. The  
most recent is the John Deere 
Premium spreader which includes a 
wagging V-tail that improves central 
spread and has achieved a good 
even spread (see photo page 3).

For the past two seasons, they  
have run a CASE Aims Pro sprayer 
which enables every nozzle to be 
managed individually. 

Nozzles are set at 15 inch spacing to 
allow herbicide to be applied directly 
between the row and fungicide 
directly over the crop row. 

The Aims Pro controller identifies 
areas of rows that have been 
sprayed and by switching off 
individual nozzles, damage from 
double spraying and misses around 
trees, etc is being reduced.

“We have 97 nozzles, so basically I 
have 97 sections and this is resulting 
in about a 3% saving in chemical 
inputs across the farm,” says Tim 
who manages the spray program.

The system immediately alerts Tim 
if a nozzle is blocked and to the 
nozzle’s location. It also provides 
detailed spray application maps 
and quantifies the numbers of litres 
applied compared to Tim’s plan. This 
is used to adjust the mix plan for 
future applications, which is helping 
improve the overall efficiency of the 
mixing system and application. 
“We are now able to spray 500ha 
in a day, which is about 150ha more 
than before we had this sprayer and 
supported mixing system,” said Tim.

“CTF and 
hay were 

not a perfect 
match”

While in-crop fertiliser and  
pesticides are currently applied  
at a blanket rate across a 
paddock, the Rethuses have been 
experimenting with measuring 
biomass using a GreenSeeker® with 
six sensors mounted evenly across 
the spray boom.
For a few seasons, they have run 
nitrogen rich strips of an additional 
100-150kg N/ha the length of 
paddocks sown to cereals. While 
Geoff has found this to be costly 
in fertiliser, it has helped them gain 
confidence in the readings from  
the GreenSeeker®. 
“Generally the strips have shown 
us that our cereals needed more 
nitrogen and the strips have 
not burnt off as I would have 
anticipated,” said Geoff.

A GreenSeeker® is now being added 
to the fertiliser spreader to vary 
nitrogen rates on the go in cereal 
crops and canola.

Incremental change
The approach to adopting variable 
rate fertiliser is typical of how Geoff, 
Tim and Luke approach change. 
They do their research both on-farm 
and by talking to other farmers and 
researchers. Geoff is a great believer 
in the value of sharing knowledge 
and experience and is a passionate 
user of social media as a method of 
facilitating knowledge sharing. 
“If we can make multiple 
incremental improvements across 
our system, they add up to make a 
difference to our bottom line,”  
said Geoff.
Geoff estimates that 80% of their 
production potential is determined 
by available water. They already 
start seeding by date and dry sow 
to maximise early season rainfall. 
In 2016, they are taking their 
optimisation of soil moisture to the 
next step by using a precision planter 
for wheat, lentils, canola and beans.
“With this we should achieve more 
accurate and consistent seeding 
depth and seed placement along 
the row, both of which are essential 
with dry sowing to ensure consistent 
germination is achieved even on  
light rains.
“Ultimately this system should  
allow us to reduce seed rates which 
could be a significant saving with 
some of the new canola varieties,  
for example.” 
Details:  
Geoff Rethus 0427 992 022,  
mail@wilnecote.com.au 
@GRethus

PA timeline
1995 Yield monitoring

1997 Guidance 

2001 Electromagnetic soil maps 

2001 Spray application mapping 

2003 Vehicle steering

2008 Controlled Traffic Farming 

2013 NDVI mapping

2016 Variable rate nitrogen

Geoff (left) 
and Tim 
Rethus use 
technology 
and innovation 
to do a better 
job, especially 
if that means 
more from 
the same area 
with reduced 
inputs.  Photo: Emma Leonard
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With the aim of achieving 
more consistent high 
production under his 11 

centre pivots, Queensland potato 
grower Phil Cuda of Northqual, has 
adopted PA technologies.

“It is early days but yield monitoring 
and detailed soil mapping are 
already highlighting variation  
that we are starting manage;  
my aim is to improve consistency  
of yield using variable inputs,”  
said Phil.

Phil runs the cropping program, 
consisting of potatoes and maize 
crops in a winter summer rotation, 
on his family’s farm. Most of the 
maize is produced for the dairy herd 
and at this stage, PA has not been 
applied to the pasture management.

Like many farmers, Phil’s PA journey 
started with machine guidance  
and autosteer.

“Three years ago we purchased 
one system. We now have three 
autosteer systems with GPS  
receivers working from our own  
RTK base station.”

Ground preparation for potatoes 
requires at least four passes, so 
improving accuracy and reducing 

overlap and misses by the use of 
+/-2cm RTK guidance has yielded 
noticeable benefits.

With guidance and autosteer, Phil 
has found he is able to work faster 
and prepare about 2ha more land 
in a day. He has also found that he 
is less fatigued, uses less fuel and is 
more accurate. Under a 25ha pivot 
on undulating ground, he was able 
to sow an extra 0.4ha of potatoes 
as guidance ensured all rows were 
evenly spaced across the pivot.

“Maximising the plants under a 
pivot is vital for the economics 
of production; for example when 
aerially applying fungicide it is based 
on area, so the same amount of 
fungicide is now being applied to 
an additional 0.4ha of crop, which 
could yield 40t/ha.”

This maximisation of the planted 
area under a pivot also helps 
improve water use efficiency and the 
use of any inputs that are applied 
across the pivot area.

Yield monitoring
2015 was the second season that 
Phil has had a yield monitor on the 
potato harvester. 

Developed in Australia by Advanced 
Technology Viticulture (ATV), the 
potato yield monitoring system 
includes a cabin-mounted logging/
operation terminal that connects to 
a GPS and the yield sensor. Data is 
sent to ATV for processing.

Phil aims to yield map each pivot and 
has already seen differences in yield 
due to management.

“I experimented with two different 
rates of in-furrow fungicide and the 
maps highlighted yield differences, so 
yield maps will continue to be used 
to keep refining our management.

“It has been valuable to see the  
yield maps. We can see what 
obstructions to aerial spraying are 
having on the crop. I’m convinced 
that there are significant nutrient 
differences in some pivots to warrant 
variable rate applications.”

The yield maps are also providing 
a spatial layer for Phil’s soil 
improvement program.

 Photo: Emma Leonard
VR lime for potatoes

FARM DETAILS  

Location: Atherton, Queensland

Farm size: 485 hectares

Rainfall: Annual: 1300mm to 
1500mm, summer dominant,  
plus irrigation 

Soil: Clay loams, high in iron  
pH4-6.5

Enterprises: Potatoes and maize 
(285–325 hectares), pasture (160 
hectares), 300 dairy cows

Personnel: Phil (cropping), parents 
and brother (mainly dairy)

Emma Leonard

Variable rate liming and other precision 
practices are producing immediate benefits 
for Queensland potato producer Phil Cuda.

This is just the start.

 Photo: Department of Agriculture and Fisheries, Queensland.
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VR lime
Phil Cuda is one of the farmers 
cooperating with researchers 
and horticulturalists on a project, 
funded by Queensland Department 
of Agriculture and Fisheries (DAF) 
and the Australian Government’s 
Landcare Programme. 

It is titled ’Application of  
Variable Rate Technologies in 
Queensland Intensive Vegetable 
Production Systems’. 

The project is trialling innovative 
technologies to demonstrate the 
practicality of mapping within-
paddock variation for soil properties, 
plant growth and final crop yields. 

EM38 was trialled on a small scale 
and ground-truthed by taking  
25 soil samples across the pivot on  
a 1ha grid. 

Soil sampling the EM38 perceived 
‘zones’ showed differences in the 
broad soil types by highlighting soil 
texture changes at depth. These 
agreed with Phil’s own knowledge of 
the soil under his pivots. 

Aluminium toxicity, which is driven 
by soil acidity, is an issue for potato 
production on the Tablelands. Phil 
and his agronomist considered the 
variation in pH identified by the 
gridded soil samples to be more 
important and manageable than 
variation in soil texture, at this stage.

While EM38 is able to highlight 
differences in soil texture and salinity, 
it does not provide a measure of pH. 
An on-the-go pH sampler could be 
used to map pH but there are only a 
few machines currently in Australia.

The EM38 map was not used to 
develop a prescription map in this 

instance, however, the results and 
the spatial maps will be useful when 
comparing yield maps, pH and soil 
types to identify underlying zones 
and to assist in implementing other 
variable rate technology, such as 
variable rate irrigation. 

“I want to 
improve 

our soil to 
increase 

consistency 
of yield”

Using grid soil sampling, four lime 
rate zones were established 
(Figure 1). These ranged from  
3.0t/ha lime to 0t/ha lime. The 
objective was to raise the pH across 
the pivot to pH5.5; before liming the 
range was pH4.7 to pH 5.7. All of 
these measurements are made using 
calcium chloride solution.

Normally a blanket rate of 2.5t/ha of 
lime is used across the whole pivot, 
a total of 62t of lime. Using variable 
rate reduced this to 35t of lime, 
a saving of 27t of lime. No visual 
difference in crop growth or colour 
was recorded across the paddock, 

PA applications 
2013 Guidance 

2013 Vehicle steering 

2014 EM38/high-res  
 satellite imagery

2014 Yield monitoring 

2014 Grid soil sampling 

2015 Variable rate lime 

2015 On-farm trials 
Under a 25ha pivot on undulating ground, an extra 0.4ha of potatoes 

were sown as guidance ensured all rows were evenly spaced.

 Photo:  Emma Leonard

Figure 1: Details of the pH soil testing points and lime rate zones 
generated from these for a 25ha pivot.

Source: PrecisionAgriculture.com.au
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which suggests that varying rates to 
better target pH has reduced crop 
variability across the pivot. Yield data 
which has yet to be processed will 
help confirm Phil’s observations.

“With the yield maps we can  
also create soil sampling zones  
and in future we might sample  
more intensively by zone to  
improve our understanding of  
each production zone.”

The researchers have captured high 
resolution (0.3m pixel) satellite 
imagery of crop biomass (using the 
normalised difference vegetation 
index - NDVI) which has helped 
target management activities. 

In the coming seasons, it is planned 
to use this data as the basis for 
variable rate fertiliser plans.

“From the crop biomass data, we 
have seen differences in variety 
development. With this knowledge,  
I should be better able to target  
my management.” 

Future direction
Phil is keen to test and adopt other 
variable rate management practices. 
He has investigated variable rate 
irrigation and is considering a 
variable speed system. By slowing 
or accelerating the pivot, more or 
less water is delivered over a wedge 
of the pivot. He considers this more 
cost effective and reliable than 
varying water by individual nozzle. 

To overcome the limitations 
associated with having to manually 
retrieve and upload yield data, 
Phil will also install a wireless data 
transfer module on the yield monitor.

He is also keen to set up variable 
rate planting to optimise potato 
plant and tuber numbers. This would 
require a new planter so it may take 
a few more years to achieve.

Phil has concentrated his PA 
management in the potato crop as 
he believes he will see the benefits 
of his soil management in potatoes 
flow on to the maize crops. 

Details:  
Phil Cuda, 0427 951 176,  
pacuda@bigpond.com

PA IN PRACTICE

CONFERENCE 2016
THE EXPORT FACTOR: AUSTRALIAN AG ON THE WORLD STAGE

Crop biomass has 
highlighted different 

growth patterns between 
varieties. 

Photo: PrecisionAgriculture.com.au
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Many pests, weeds and 
diseases occur in patches 
across a paddock and leave 

tell-tale evidence in the harvested 
grain. So, rather than identifying 
these problems in the growing crop, 
our project is working to develop 
devices that identify and map these 
problems from the harvester. This 
data could be used for targeted 
treatments at future times.
Snails are an increasing problem in 
grain production in many parts of 
Australia and contaminate grain at 
harvest. They also occur in patches 
in the paddock but these are difficult 
to see at the time when control is 
conducted. Mapping them at harvest 
would allow targeted control in the 
following season.
Ryegrass is the major weed of grain 
production in Australia. Recent 
surveys have shown that over half 
the paddocks in Western Australia, 
for example, have low levels of 
glyphosate resistance. This initially 
occurs in patches in the paddock 
and then spreads to the rest of the 
paddock or further. 
Eradicating these patches when  
they are small will provide many 
more years of effective glyphosate 
use. Our aim is to be able to detect 
hotspots of ryegrass a few  
years earlier than they would be 
detected normally. 

Other noxious weeds that growers 
may not even recognise such as 
bedstraw, cleavers, jointed goatgrass 
and possibly skeleton weed could 
also be detected using on harvester 
measurements. 

In addition to detecting patches, this 
approach could provide information 
on the average level of pesticide 
effectiveness each season for each 
paddock so that various treatments 
or strategies can be evaluated. 

The pilot work, supported by the 
GRDC’s Regional Cropping Solutions 
Network and DAFWA is initially 
concentrating on identification and 
mapping of snails at harvest. In 
future, it may look at the mapping of 
weeds such as annual ryegrass.

Devices and 
measurements
Initially it was planned to use a 
sampling device that would take 
1kg samples per tonne of grain. 
Samples would be passed under a 
high definition video at a constant 
speed. The system was to consist of 
fans, a light source and independent 
GPS unit.

By the time the experiment was 
ready to start it was established 
that a mobile phone and a purpose 
written app might be able to achieve 

the required task. The pilot trial 
was done during the day using a 
standard smart phone without any 
additional ruggedisation. Using the 
camera’s flash, it should be possible 
to continue measurements into  
the night. 

A program was written to instruct 
a mobile phone to take photos 
when it was in a horizontal 
position and record the date, time 
and GPS coordinates. The phone 
was attached to a pinwheel and 
photographed grain as it was being 
harvested or was attached to the 
harvester wheel to take photos of 
the ground during harvest. 

As the wheel turned, the phone 
took a photograph when pointing 
downwards. This was intended to 
eliminate motion blur and provide 
a high quality photo for detecting 
snails or other targets. 

The combination of phone and 
program has been named  
’Detect A Pest’. 

Initially the work is being carried out 
in wheat and barley but later will be 
done in canola.

These images were manually 
processed to search for small 
pointed snails. This analysis can 
be automated by copying image 
analysis methods already created for 
the detection of bedstraw in grain.   

Mapping pests 
at harvest

Rather than mapping pests in crop, researchers in WA are testing 
devices to measure and map them as the grain is harvested.

John Moore

 Photo: Emma Leonard
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Photographs were also taken manually, mimicking the 
procedure of the wheel camera and manual estimation of 
the snail density was conducted. 

This data was then used to create a contour map of the 
snail density in the areas surveyed.

Detection of snails on the ground
Snail density estimated from photographs taken by the 
wheel camera, hand held mimics of the wheel camera 
and those estimated by direct observation were combined 
into a matrix. From this matrix the contour map of snail 
density in the area was produced (Figure 1). 
This map could be used to target future snail control 
activities or assess the effectiveness of prior control. 
At this stage, detection on the ground does not 
distinguish between live and dead snails whereas the 
detection in the grain only picks up live snails as they 
have to climb up to the heads in order to be harvested.

Figure 1: A map of the small pointed snail densities 
in the survey area in December 2015.

Detection of snails  
in grain
Many of the photographs retrieved 
from the phone attached to the 
pinwheel in the grain flow were 
blurred because the phone camera 
focused on the background rather 
than the grain leaving the auger. A 
better mechanism to present the  
grain to the camera or a different 
camera in which the focus may be 
fixed is required. A backup camera 
fixed to the side of the grain bin  
and using time lapse photography 
also provided very poor photos  
that were affected by motion blur. 

Because a good data set from the 
photos of snail densities in grain  
could not be produced, it was not 
possible to correlate them with the 
ground observations and determine 
the latency between the snails in  
the paddock and when they appear  
in the harvested grain.

On-going research
In this study detection of snails on the ground was 
quite successful but required time consuming manual 
observation of the photographs to generate the data 
for the contour maps. Because these photographs are 
complex containing many elements including soil, rock, 
weeds, as well as snails, automating the image analysis is 
going to be difficult. 
Image analysis of the grain is somewhat simpler and has 
been achieved. We are currently working on producing a 
suitable procedure for capturing the images of the grain 
as it is being harvested. 

Biog. John Moore is a Senior Research Officer, Grains 
Integrated Weeds Management, at the Department 
of Agriculture and Food, Western Australia. He 
is based in Albany, WA. This research is being 
conducted in collaboration with Ms Svetlana Micic, 
the DAFWA entomologist in Albany WA and local 
snail expert and local grain growers. 

Details: John Moore, 08 9892 8476, 
john.moore@agric.wa.gov.au

Membership is free for grain producers. 

... we’re at work for 
you while you farm

Changes in government and industry policy can make 
as big an impact on your business as new technology 
or research and development. We need GPSA. They 
act on our behalf as a professional, organised and 
strategic advocacy group. 
If you’re not a member of GPSA, you should be.  
You’re already paying through an industry levy so why 
not join and support the work they do on our behalf.  
Contact GPSA today. 
Ben Wundersitz, grain producer, Yorke Peninsula 

Call GPSA on 1300 734 884 for a  
membership form or join online at  
www.grainproducerssa.com.au

PHOTO TOM ROSCHI / 4059_02

Number 
of snail 

detections 
per square 

metre*

*this excludes 
snails masked 

by trash, 
weeds etc. 

John Moore, with entomologist Svetlana 
Micic, shows how the phone was attached 

to the pinwheel. This was triggered to 
photograph grain and other matter taken 

in by the harvester. Photo: DAFWA
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Grain sorghum is now the 
most valuable cereal crop 
in Queensland. It is typically 

no-till planted between September 
and January depending on the 
availability of soil moisture. This is 
also a time of rapid germination of 
summer weeds. If left unchecked in 
the first five weeks of crop growth, 
these weeds can substantially reduce 
grain yield. Weed pressure depends 
on prior cropping pattern and fallow 
management.

Where high weed pressure is 
anticipated, pre-emergent herbicides 
(Dual®, Dual Gold®) may be an 
option; however, these require the 
use of a seed safener (Concep® III) 
prior to planting to prevent herbicide 
damage to the emerging crop. 

An alternative is the use of 
shielded sprayers where the entire 
inter-row area is sprayed with a 
knockdown herbicide. Both options 
are expensive, have an impact on 
yield and an effect on the wider 
environment.

The more precise application of 
herbicides either through targeted 
nozzles or in shielded spray hoods 
could reduce the amount of chemical 

used, saving costs and reducing side 
effects from the herbicides. 

My PhD research project was 
conducted on the University of 
Queensland, Gatton Campus farm to 
explore ways to better target weed 
control herbicide used for grain 
sorghum. 

The approach tested was to identify 
the spectral differences between the

Figure 1: Field layout for 
sorghum weed mapping field 
trial, UQ, Gatton, 2014.

major weeds and the sorghum  
plants and to use these differences 
to create a weed map for the 
sorghum paddock. Such a map  
could be  used for the targeted 
application of herbicide by a 
precision controlled sprayer. 

Field layout
In 2014, a conventional four 
replicate randomised experimental 
design was used to position the 
sample quadrats for the six samples 
(sorghum pre-emergent, sorghum 
non-pre-emergent and four weeds – 
Bellvine, Liver Seed Grass, Nut Grass 
and Pigweed - Figure 1). 

This design allowed replicated 
collection of the spectral data  
from the same weed plants each 
week of growth and collection of 
aerial imagery of the same weeds 
each week.

Spectral differences 
of weeds
The main naturally occurring 
weed species in grain sorghum at 
Gatton are Amaranth (Amaranthus 
macrocarpus), Pigweed (Portulaca 
oleracea), Awnless Barnyard Grass 

PA weeding 
in sorghum 

Nik Che’Ya

 Photo: Emma Leonard
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Spectral signatures were successfully used in trials to  
map weeds in sorghum crops. 
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(Echinochloa colona), Mallow Weed 
(Malva sp.), Nut Grass (Cyperus 
rotundus), Fat Hen (Chenopodium 
album), Liver Seed Grass (Urochoa 
panicoides) and Bellvine (Ipomea 
plebeia), although not all occur  
each year. 

The diversity of genera have  
foliage with a wide range of 
reflectance and shapes. This poses  
a challenge in finding a way to 
identify them from each other and 
from sorghum plants.

An ASD FieldSpec® HandHeld 2 
Spectroradiometer was used to 
collect 3nm wide spectral signatures 
continuously between 325nm and 
1075nm. This was done for each of 
the four targeted species of weed 
and sorghum at two, three and four 
weeks after planting. 

Spectral profiles for each species 
were different and varied by the age 
of the weeds (Figure 2).

The spectral signatures of all the 
weeds and sorghum were statistically 
analysed to find the six most critical 
spectral wavelengths. These were 
the wavelengths with either the 
most different or the most similar 
reflectance between each type of 
weed and between each weed and 
the sorghum plants.

Image collection and 
classification
Images of the weedy sorghum crop 
were collected at different heights 
(different pixel sizes) using a  
research camera (MCA 6, Tetracam 
Inc.) in which the wavelengths of  
the light entering the camera  
could be custom selected. The six 

critical wavelengths, identified  
from the weed spectral profiles, 
were used. 

Images were taken at different 
heights using either a fixed frame 
mounted over the sample quadrats 
on the ground or by an Oktacopter 

UAV. The UAV was pre-loaded with 
the GPS points of the experimental 
quadrats and set to take images of 
them at the different heights. 

In addition, a mosaic of images of 
the whole field was collected using 
the MCA 6 camera.

Figure 2: An example of reflectance profile differences between sorghum and weeds, Week 2, 2014.

Researcher Nik Che’Ya has laid the foundation for image 
analysis of weeds in sorghum that could support the 

development of a weed sensor. 
Photo: Credit University of Queensland
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An Object Based Image Analysis (OBIA) rule set has 
been developed that successfully classifies all weed 
species from sorghum plants (Figure 3).

Future application 
Additional research is now planned to explore faster 
and simpler image processing procedures. These 
would quickly produce a mosaicked image weed 
map of a sorghum paddock that could be used in 
a precision sprayer. This should reduce herbicide 
demand and crop damage while maintaining a high 
level of knockdown.

Biog. Mrs Nik Che’Ya is a PhD candidate in the 
School of Agriculture and Food Sciences, Faculty 
of Science, at the University of Queensland, 
Gatton Campus. Her research is supervised and 
guided by Dr Madan Gupta, Senior Lecturer in 
Agricultural Engineering and Coordinator for 
Precision Agriculture courses.

Further Details:  
Dr Madan Gupta, m.gupta@uq.edu.au

“spectral differences between weeds 
and sorghum were identified”

Figure 3: Spectral image of the separation of 
weeds from sorghum.
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At the International 
Conference on Precision 
Agriculture 2014, Dr David 

Slaughter presented information  
on the latest research on GPS 
planting as part of a robotic system 
for automatic within-row weed 
control. These highly accurate 
maps of individual crop plants were 
created to enable a mechanical 
robotic weeder to locate plants in 
the crop row, working at 1 inch  
(2.5cm) accuracy.

Less than two years later, Dr 
Slaughter and colleagues at 
University of California (UC), Davis 
are working on the patent potential 
for four different crop signalling 
technologies, which would eliminate 
the need for GPS planting.

Working with field crops of 
processing tomatoes and leafy 
greens, the team continues to use 
the robotic weeder, which consists of 
pairs of hoe blades that part either 
side of the plant and come together 
to weed the crop row between each 
plant. What is new is how the robot 
identifies the crop plants.

As patents are being considered, 
we cannot report too many details. 
However, we do know that one 
of the four crop signalling systems 
being evaluated is the use of a seed 
dressing which causes the young 
plants to emit a fluorescent signal.

The safe, simple seed coating will 
vanish as plants mature and can  
out-compete weeds.

The coating is being developed  
with researchers from several 
disciplines at UC Davis and 
Aginnovation, a company 
specialising in seed technology.

The new signalling systems could 
provide the breakthrough required to 
enable crop plants to communicate 
with existing machines such as 
automated lettuce thinners. 

The new signalling systems have 
been found to be able to work 
in dusty conditions and allow the 
cultivator to work more reliably 
than can be achieved with current 
machine vision systems when 
working under high weed loads.

We are hoping the UC Davis team 
will be in a position to report more 
details at the 2016 ICPA, which will 
be held in St Louis, USA at the end 
of July.

Biog. David Slaughter is a 
Professor in the Biological 
and Agricultural Engineering 
Department and director of 
the Biological and Agricultural 
Engineering Sensors and 
Instrumentation Laboratory 
(BAESIL) at the University of 
California, Davis.

Details: Dr David Slaughter, 
dcslaughter@ucdavis.edu

Plant discrimination

Automated weed control 
systems can either 

discriminate control by 
identifying the weeds or 
crops by appearance. At 
UC Davis, researchers are 

testing different systems to 
identify crops.Emma Leonard
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For the past eight years, 
agronomist and PA specialist Sam 
Trengove has spent much of his 
time researching the potential 
application of site specific weed 
management (SSWM). This 
includes completing a Masters 
on SSWM in annual ryegrass 
and on-going trials for SPAA, 
with support from the SA Grains 
Industry Trust, into the use of a 
German designed weed sensor, 
H-sensor, in Australian field crops.
In this article, Sam shares some of 
his experience and thoughts on 
SSWM and its automation.

Site specific weed management 
(SSWM), like all weed 
management, aims to achieve 

cost effective control of weeds to 
reduce crop competition and reduce 
the size of the weed seedbank.
Basically, there are four components 
to SSWM:
• Weed identification – location, 

weed type and density;
• Treatment decision – selection of 

the appropriate control treatment;
• Control application – this could be 

a herbicide, mechanical weeding 
or the use of increased crop 
competition; and

• Documentation - weed mapping, 
spatial records of treatments and 
weed changes over time.

To a greater or lesser degree, each 
of these steps could be automated. 
However, automation relies on the 
ability of sensors to identify different 
weed species at different growth 
stages and to distinguish weeds  
from crops.

Weed mapping
The starting point, and to some 
degree the sticking point, for 

automated SSWM is the generation 
of a reliable weed map. 
Farmers are having some success in 
implementing SSWM by manually 
identifying weed patches. With the 
support of soil type, yield or biomass 
maps, they are using flagging tools 
on spray controllers or in PA software 
to identify areas where different 
herbicide mixes or higher seeding 
rates are required. Such systems 
require dedication and time but  
can be an excellent starting point  
for SSWM.
The commercial availability of on-the 
go weed sensors to identify and map 
weeds is still limited.
The H-sensor (see breakout), which 
uses shape to identify grass and 
broadleaf weeds can only distinguish 
weeds at early growth stages where 
there is minimal interaction between 
the crop canopy and weed. Inter-
row weed identification can occur 
providing the canopy has not closed. 
Various research groups across the 
globe are working on new systems 
of weed mapping and application 
control. But each system has to 
be calibrated to crops, weeds and 
cropping system. For example, in 

Europe most paddocks are cultivated 
so the H-sensor does not have to 
cope with differentiating weeds  
from stubble. 

Our research to date in Australia 
has not found stubble to be an 
impediment to the accuracy of the 
H-sensor. It is expected that there is 
a threshold level of stubble above 
which weed detection is reduced.

From my research, I have found that 
using the normalised difference 
vegetation index (NDVI) as a 
surrogate for biomass and weed 
density provides highly variable 
results in relation to identifying 
weed patches. These measurements 
were made using an N-Sensor, 
GreenSeeker® or Crop Circle™.

Unless working with wide row 
spacing where soil will also come 
into the image, the sensor is 
responding to both green crop and 
weed. Therefore NDVI (and other 
vegetative indices) can be useful in 
identifying weed patches where the 
crop is relatively uniform and NDVI 
varies in response to weed density. 
However, crop growth is rarely 
uniform. It is often observed that 
high density weed patches occur 

The lack of a reliable sensor is limiting the development of  
on-the-go weed maps for site specific weed management.  

But what can be achieved and what is in the pipeline?

Weed mapping
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Sam Trengove - @TrengoveSam

Broad weed infestation: millet, chamomile, fat-hen, bindweed (plants/m-2)
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where crop vigour is lower, with an 
NDVI value similar to or less than the 
higher vigour weed free crop. 

Farmers may opportunistically use 
NDVI measurements successfully but 
intensive ground truthing of the data 
is required.

Both manual and automated 
systems of weed detection are 
producing, to some degree, 
information on the location, type 
and density of weeds. These are 
the three components required 
from a weed map.

Patch stability
The good news is that some weed 
maps can be of value for multiple 
seasons. This is primarily true for 
grass weeds such as annual ryegrass, 
wild oats and brome grass. These 
weeds naturally tend to spread only 
a few metres each year. However, 
ryegrass weed seeds have been 
found to be spread up to 20m in the 
harvest direction from the point of 
origin. This compares to weeds with 
seeds in pod like wild radish which 
can be moved by the harvester 100m 
from point of origin.

Grass weed seeds which do not go 
through the harvester’s repeats are 
expelled earlier than podded seeds 
such as wild radish.

Similarly, the density of grass weed 
patches has been found to remain 
relatively stable with high density 

patches remaining high. However, 
the density is also determined 
by rotation (crop competition 
and herbicide use) and seasonal 
conditions (germination).
After weed control, I found more 
annual ryegrass plants survived in 
high density locations, due to the 
higher initial populations. Basic 
mathematics indicates that when 
the same weed control efficacy is 
achieved in high and low weed 
densities, more weeds will survive 
in the high density location. So, 
high density weed patches will 
remain higher, due to higher seed 
production. 
To reduce high density patches 
to the equivalent of the low 
density weed population requires 
a higher efficacy treatment, or 
it will take longer to eliminate 
dense patches compared with 
sparse weed patches.
Due to the patch stability of key 
grass weeds, farmers have had some 
success opportunistically generating 
weed maps in one season that 
are then stored and used to apply 
controls to these weed patches the 
following season.
For example, targeted burning of 
dense weed patches is used by 
some farmers, using the map to 
help locate a fire break around the 
patch to be burnt. Others may raise 
seed rates to increase competition 
or use higher chemical rates or 

mixes containing more expensive 
herbicides only on the dense weed 
patches. A blanket rate of cheaper 
herbicide is generally still applied 
across the paddock.

Maps of windblown weed seeds 
such as thistles and fleabanes are of 
little value from year to year. Maps of 
these weeds need to be made and 
used in the same season.

Keeping good records of weed 
location, patch stability and 
changes in weed density is 
important in the assessment of 
the success of SSWM practices. 

Economics
Most farmers have low tolerance to 
weeds and weed control is a major 
driver of rotation. So controlling 
only weed patches and leaving other 
areas untreated is generally not an 
option. SSWM often relates to the 
application of additional or different 
management of problem weeds or 
weed patches. 

For SSWM to be economically viable, 
the saving from applying the control 
to only parts of the paddock has to 
exceed the risk of yield reduction 
due to weeds left uncontrolled, 
phytotoxicity of the herbicide and 
the cost of management to achieve 
patch weed control.

In some situations, farmers may 
have been prepared to invest in a 
high cost treatment for the whole 

H-sensor trial
This three year project started in mid 2014 to assess the 
German designed H-sensor in Australian conditions.
Funded by the SA Grains Industry Trust and run in 
collaboration between SPAA and AgriCon, the trial is 
building new weed classifiers for Australian crop and 
weed combinations.
In Europe, the H-sensor which classifies weeds on plant 
shape, has performed successfully in wheat, canola, 
sugar beet and maize. In Australia, it has been tested 
successfully in lentils, faba beans, chickpeas and lupins, 
as well as wheat and barley. Grass weeds have been 
identified successfully in broadleaf crop types and 
broadleaf weeds in grass crops.
The H-sensor achieves the following steps:
1. Gathers red and near infrared (NIR) images;
2. Separates all crop and weed segments from 

background stubble, soil and rock;
3. Identifies weeds from crop based on leaf and plant 

shape parameters; and
4. Initiates spray/management decision based on weed 

type and density.
It contains its own light source so can be used at any 

time of the day or at night. However, if the sensor 

cannot see the weed clearly due to leaf overlap 
identification, accuracy can be reduced.
The more results we analyse in this project, the more 
we conclude that it will be difficult to identify too 
many specific weed groups. We may have to lower our 
ambitions and rather than identify many weed species, 
make sure we achieve the basics first of differentiating 
broadleaf from cereals in our cropping systems. 
The prospect of separating ryegrass from wild oats is a 
long way off, if possible at all with the H-sensor.

A single sensor 
has its own light 
source and can 

control one 
or more spray 

nozzles. 
Photo: Emma Leonard
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paddock, so SSWM allows them 
to reduce inputs confidently in low 
weed areas. Whereas in another 
situation the farmer may plan to 
take a more conservative low cost 
approach on a whole paddock 
basis but SSWM allows them to 
confidently invest additional inputs 
into the high density weed patches. 

Consequently, SSWM is most 
appropriate when expensive 
chemicals are required to achieve 
adequate weed control in part of  
the paddock.
The development of a simple 
calculator to assess cost savings 
with different size patches  

and different cost chemicals 
could help increase the adoption 
of SSWM.

Phytotoxicity can cause yield loss, so 
being better able to target herbicides 
to less area of crop may also provide 
yield benefits. Data regarding the 
tolerance of different crops and 
varieties to specific herbicides is 
found on the NVT website  
(www.NVTonline.com.au).

Tools for SSWM
The WeedSmart app (IOS) provides 
a simple tool to gauge herbicide 
resistance and weed seedbank 

management. Used strategically it 
could help to establish if SSWM will 
achieve weed seedbank reduction.

RIM – Ryegrass integrated 
management tool (http://ahri.uwa.
edu.au/). While this is promoted  
as a paddock scale tool, paddocks 
can be divided into smaller areas 
and the economics of different 
treatments compared.

A guidance and section control  
profit calculator is available on the 
Kansas State University website 
(http://www.agmanager.info/tools/). 
While not specifically for SSWM, this 
calculator can show the benefits of 
section control to reduce overlap 
and so decrease the potential for 
herbicide damage.

Biog. Sam Trengove is a private 
agronomist based in Bute, South 
Australia. He specialises in the 
use of PA tools to augment 
agronomic management and 
site specific weed management 
research. He is a long standing 
committee member of SPAA.

Details:  
Sam Trengove, 0428 262 057, 
samtrenny34@hotmail.com
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Sam Trengove (L) and Stuart Sherriff who are demonstrating 
the potential use of the H-sensor for weed patch management 

in Australian crop and weed combinations. 
Photo: Emma Leonard
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BoniRob, developed by Bosch Deepfield Robotics is a 
mobile field robot built to be a mobile plant lab. 
Using machine learning, researchers show BoniRob 

pictures of healthy leaves that are tagged ‘good’ and 
pictures of weeds that are tagged ‘bad’. The machine 
makes a choice based on the information received in the 
field and judges whether a plant is good or bad. As the 
machine collects new images, the algorithm is tweaked 
so the robot is continually learning.

The BoniRob uses leaf colour, shape and size to 
distinguish crops from weeds. Once a weed is detected 
the robot structurally destroys the weeds. Unlike other 
systems, it does not hoe or spray the weed but rams it to 
death with a rod.

In carrot trials, the ’death stick’ was more than 90% 
effective at controlling weeds. 

BoniRob is now available as a research platform and it  
has taken some years to reach this stage. How long 
before it becomes a commercial reality is anyone’s guess 
but don’t hold your breath as the manufacturers are 
suggesting that “within 20-30 years, BoniRob could 
change farming completely”.

Cambridge Consultants suggest that their targeted 
droplet dispensing technology has the potential to cut 
agricultural chemical use by more than 99%. 

“The company has produced a technology 
demonstrator that Niall Mottram, Head of Agrifood 
Product Development, says combines their expertise in 
microfluidics from medical products with machine vision.” 

Using simple, cheap cameras that operate in the visible 
spectrum, the system is using shape, size and colour 
to identify weeds, crops and pests. At this stage, the 
system has not been calibrated for any specific crops 
and weeds but they are confident that it should be able 
to differentiate between wheat and blackgrass (a major 
broadacre weed in UK cereal crops).

It is the signal processing which is the novel part of  
the design and the group is now looking for potential 
clients interested in working with them to further  
develop the technology.

Currently the highest degree of accuracy for crop/weed 
differentiation is at speeds of 2 to 5km/hr, so early 
application is likely to be in high value crops such as 
lettuce and strawberries.
While neither of these technologies is going to change 
weed management practices tomorrow, it is exciting to 
see that a diverse range of disciplines are tackling the 
challenge of automated spraying and weeding. 

Do you know of other innovations in automated 
spraying and weeding – why not share them on 
twitter @SPAA_EO

Automated spraying  
and weeding

Photo: Emma LeonardEmma Leonard

Many of the key breakthroughs for PA have been 
pioneered in the grains industry. However, it is looking 
like innovations in automated spraying and weeding are 
targeting high value horticultural crops, especially those 

that have relied on manual labour for weeding.
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