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JohnDeere.com.au

I can fi x your 
combine from 
100 kms away.

Remote, but still in control.

You might know that you can manage your machines from almost anywhere. 
But you might not know that I might be able to get you up and running 
before I ever leave the shop.

If your tractor is generating a trouble  code, we can use our systems to fi gure 
it out before we come out. If you need parts, we know which ones to bring. 

With John Deere FarmSight,™ real-time information is as close as your tablet 
or smartphone, putting you in control, from almost any location.

With telematically enhanced equipment, and customised services, working 
together for your operation, no one else can turn data into information like 
John Deere.

This is just one of the many services our dealership can offer you. To learn 
more, stop in and ask us how we can help you.
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Crop Health Monitor

GEOSYS Crop Health Monitor gives you a new way to look at the 
progress of your paddocks every day. Via your tablet or PC, you can:

n  Know where to focus scouting efforts  
by paddock and within a paddock.

n  Monitor day-to-day performance of all 
the paddocks on your farm. 

n  Estimate yield by paddock and across 
your farm months before harvest.

Objective Info in an 
Easy-To-Use 
Personalized Dashboard  
n  Daily updates of vital statistical  

information displayed on maps.

n  Instant identification of paddocks  
performing above average, average  
and below average with the ability to 
prioritize for action.

n  Visual alert of areas that need  
immediate attention.

Now Serving Fresh 
Crop Insights Daily

Chart expansion highlights performance 
against other paddocks planted with the 
same crop in the same timeframe.

Daily dashboard highlights above average (black), average 
(white) and below average (red) paddocks.

Historic yield comparison charts compare 
performance of the same paddock with the 
same crop against previous years.

Paddock lists ranked in order make prioritizing 
paddock operations easy.

Find out today how 
to get paddock 

insights before your 
first cup of coffee. 
To learn more about 
the  GEOSYS Crop 

Health Monitor, contact 
Jim Castles at jim.

castles@geosys.com.

Crop Health Monitor

©2014 GEOSYS International,  Inc. All rights reserved. GEOSYS™ and the orb and 
satellite design are trademarks of GEOSYS International, Inc. 
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Topcon offers a complete line of guidance, autosteering 
and precision machine control systems to help you: 
	 •		Increase efficiency
	 •		Improve yields
	 •		Reduce input costs 
	 •		Protect the environment
	 •		Enhance farm management
	 •		Optimize return on investment

Easy to learn and easy to use 
Powerful precision made easy

Advanced Technology
for Agriculture

www.topconpa.com
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THE PA JOURNEY 
– TWO YEARS IN
Technology in agriculture has advanced considerably in recent 
years giving us a greater number of tools for operation and a great-
er amount of data that can be collected, analysed and utilised. 
Unfortunately our ability to improve profitability with the aid of these 
technologies hasn’t kept pace with the technologies themselves.

This presentation will discuss our business’s evolving variable 
management strategy and our attempts to navigate the silos of 
knowledge and technical skills required to implement these changes. 

The exploration of variable management comes from our desire 
to improve medium-term farm profitability. By better allocating 
resources across lands we aim to reduce the cost of production 
and/or increase production to give a better year in year out return on 
investment.

Variable management refers to the customised management of 
different soil zones across the farm. The primary issues we aim 
to resolve with variable management are fertiliser application rates, soil acidity, 
non-wetting soils and soil water holding capacity. Mitigation of these issues is likely 
to come from variable rate fertiliser inputs, liming and use of one or a combination 
of the following implements for soil amelioration and lime incorporation: mouldboard 
plough, rotary spade, rotary hoe, off-set discs, delver, deep ripper and claying. 

Management’s process to determine future management practices is as follows:

1. Determine the limitations of each soil zone

2. Rank the limitations for each zone based on their impact

3. Determine the cost to mitigate each limitation

4. Calculate the expected benefit of mitigation

5. Perform cost benefit analysis

6. Create a strategy for each of the zones

7. Create a strategy for the farm

This process should not only identify the limitations for each zone but also identify 
where we are likely to make the greatest profitability gains. Some of the possible inter-
ventions can be relatively quick to implement (VRT) compared with others (soil amelio-
ration on a large scale). There are risks which accompany each of these interventions 
and for this reason management will perform trial work as required to ground truth and 
gain operational confidence. For these reasons we foresee the process running for 
at least 5 years as the cheapest and quickest interventions along with other interventions 

TY 
FULWOOD
Farmer – Meckering
P: 0409 377 718
E: Ty@fulwood.com.au
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offering a high return on investment are rolled out first, and others trailing in following 
years.

The first step to determine soil limitations was to perform soil tests across the farm-
ing lands. After consultation with a number of industry participants, the final process 
involved:

1. Mapping soil zones based on management’s knowledge, satellite images 
and yield maps

2. Selecting test sites that would provide good representation of each soil zone

3. Testing performed by well-regarded operators

4. Testing to 50cm in 10cm increments

5. Nutrition testing to 30cm and pH testing to 50cm

The results of this testing revealed:

1. Primary acidity issue at 10-30cm at Meckering and 0-10cm at Tammin

2. No acidity issues below 30cm

3. Tammin Property has significant phosphorus (P) bank across 80% or the property

4. Most productive soils showed the greatest acidity issues and P deficiencies.

The soil test results were analysed by Equii to produce fertiliser recommendations. 
Each soil zone was given a ranking of 1-5 according to its average production. 
These rankings were used to apply a minimum and maximum P rate to Equii’s rec-
ommendations. VRT phosphorus was applied through CSBP’s K-Till Extra at rates 
from 3.6kg/ha – 14.4kg/ha (K-Till Extra: 30kg/ha – 120kg/ha). Test Strips with rates 
of K-Till Extra from 0kg/ha-150kg/ha in 25kg/ha increments were performed in most 
paddocks.

To continue assessing soil limitations management will:

1. Dig soil pits to 2.0m to observe soils, root penetration and depth to clay/gravel 
primarily to determine method of amelioration / lime incorporation

2. Observe and test for non-wetting soils

3. Test compaction with penetrometer

4. Explore EM and gamma radiometrics where pale sand depth is greater than 30cm

5. Remain open to different ideas and alternative strategies

It has become evident from the work done to date that, in general, the greatest gains 
are likely to come from liming and incorporation of the top performing paddocks 
at Meckering, where the rainfall is more reliable. Though the method of incorporation 
is yet to be determined we would aim to appropriately treat non-wetting sands with the 
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same intervention. The roll-out of VRT Phosphorus will also be extended to seeding 
and post-seeding (urea) applications of nitrogen, pre-seeding applications of potassi-
um and the application of lime sand. 

Management are only part way through the outlined process and have already encoun-
tered a number of challenges. Below is a list of things that would help us in the process 
if we were to start over:

1. The more people you speak to about soil testing and VRT strategies the more 
differing the opinions you will hear. Whatever you decide to do someone will 
disagree with you. 

2. Don’t rely solely on yield maps to determine management zones. 
Disease and weeds can cause disparities between yield and soil zones.

3. Not all soil testing is the same. Be mindful of the number of samples performed 
at each site, the method of collecting deep samples and who will be performing 
the physical testing.

4. If you’re going to rely on another party to draw up soil/management zones, 
ensure you check their work. We all make mistakes and some will be more 
costly than others.

5. Have the variable rate hardware installed by someone who is experienced 
with the technology. Do not assume that someone who sells you a rate controller 
and/or air cart knows how to install and operate the technology.

6. Find a desktop spatial management software that allows you to do the things you 
need to do. There is generic software that, in our experience, has much greater 
functionality and is far easier to use than some more commonly used software.
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FULLY INTEGRATED 
OPEN-ARCHITECTURE TECHNOLOGY 
THAT ISN’T AFRAID TO GET ITS HANDS DIRTY
AFS delivers an integrated, less complex precision farming solution, built right into our equipment 
using a single display across machines. Built on open architecture, AFS can interface with your 
existing equipment, no matter what colour it is. And our specialists in the field and at our dealerships 
are there to help you maximise your operation’s potential and keep you rolling 24/7/365.

To learn more, see your Case IH dealer or visit www.caseih.com
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WAYNE 
PLUSKE
Equii
M: 0418 726 121
E: winomp@gmail.com

INCREASING FERTILISER 
EFFICIENCY THROUGH MORE 
PRECISE USE OF SOIL TESTS
A basic premise of PA is that input decisions can be improved using 
multiple layers of information.  Spatial map information is favoured 
because it is continuous (no gaps) and is easy to relate to and con-
sider when making decisions because, as they say, “a picture tells a 
thousand words”.

Soil tests are a major source of objective information used for fer-
tiliser and lime decisions.  Historically soil tests have been presented 
in tables, a platform that now makes them disconnected from and 
not as intuitive as other PA information.  As a consequence, the full 
potential that soil tests can offer, especially when combined with an 
increasing amount of spatial information, is rarely realised.

This underutilisation of soil tests is compounded by other factors 
including: 

• focussing only on this season’s soil tests (which are usually collected from less 
than one third of the paddocks on a farm) while ignoring equally valuable older 
soil tests that can be used for decision making every season

• no or poor recording of soil test site coordinates, loss of site coordinates when 
they are recorded and confusion around which sample is from which site

• interpretation of soil tests by advisers who’s core business rarely involves flawless 
management of soil tests or integration of soil tests with spatial platforms and PA 
information

• simplistic fertiliser product recommendations like blanket rates for whole 
paddocks (often whole farms!) that ignore the variability in N, P, K and lime 
requirements that PA tries to manage

• minimal checking of results over time to assess the effects of previous 
management practices on soil test results. This is too hard, if not impossible, 
for many growers to do because of the other points above.

Slowly soil tests are being presented spatially.  This is increasing their usefulness in 
their own right, something that is taken to a much higher level when soil tests are 
viewed and used alongside other PA information.  When good, objective interpreta-
tions of tests are seen spatially, it is inevitable that more informed and better decisions 
are made, whether a grower is “into” PA or not, because, as they say, “a picture tells a 
thousand words”.
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Using new and old soil tests, presented spatially, all available information is brought to 
the table in an easy to use manner - each and every time a decision is made.  Having 
site specific soil tests across the whole farm at one’s fingertips (as opposed to whole 
paddock recommendations for one third of the farm’s paddocks each year) provides 
massive insights into what types and rates of inputs are likely to be of most benefit to 
the whole farm business.
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Low hanging fruit is easily identified across whole farms so scarce input dollars can be 
invested where they are likely to achieve most return at least risk.  In the first instance 
this can be as simple as varying inputs and rates from one paddock to the next or tar-
geting potash or lime on the neediest parts of the farm.  Higher hanging fruit can then 
be picked using soil tests in conjunction with other spatial information to alter input 
types and rates within paddocks.

An example of how new and old soil tests can be presented spatiality to improve input decisions across whole paddocks and farms.
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RICK 
LLEWELLYN
Farming Systems Scientist and 
Research Group Leader
CSIRO, Adelaide
P: 08 8303 8502
E: rick.llewellyn@csiro.au

TAKING THE NEXT STEPS 
IN PROFITABLE PA - A LOOK 
AT CURRENT AND FUTURE 
UPTAKE BY WA FARMERS 
AND ADVISERS
There are many aspects to the adoption of precision agriculture 
by Australian farmers. GPS guidance provides one of the best ex-
amples of rapid adoption by farmers – increasing from less than 
10% use by WA growers to over 70% use in less than 10 years.  
However, adoption of precision agriculture technology for site-spe-
cific management has been considered to be relatively slow, 
with the potential for greater levels in many regions. Of particular interest 
is the role of farm advisers in the uptake of this technology and other fac-
tors that may cause the use of practices such as variable rate technology 
to be greater in some areas than others. These include farmer assess-
ments of the level of soil variability and expected costs and profitability 
of adopting variable rate fertiliser. This GRDC-supported study looks at these fac-
tors together with PA adoption trends and intentions based on representative inter-
views with 573 broadacre growers from across Australian grain growing regions in 
late 2012 including 128 growers from northern, central and southern regions of WA. 
The results highlight typical paths to variable rate technology use by farmers, where 
uptake of some components appears to be reaching a plateau, where adoption is most 
likely to increase and where there are likely opportunities for greater uptake of profitable 
precision agriculture practices. 

Western Australian results demonstrate relatively high proportion of farmers with ma-
chinery equipped with VRT in major regions (Figure) and higher than average levels of 
farms equipped with yield mapping equipment. This is not necessarily driven by higher 
expectations of the profitability of variable rate fertiliser. For example, on average WA 
growers (adopters and non-adopters) expected that using different fertilizer rates on 
different soil zones within paddocks instead of using a uniform rate would increase 

average wheat crop profitability 
by approximately 7% - slightly 
less than the national average. 
The potential for increasing use 
of these technologies together 
with other precision agriculture 
technologies is demonstrated. 
The results show the potential 
for a more targeted approach to 
supporting profitable precision 
agriculture use by farmers.Proportion of farmers with seeding machinery equipped with variable rate 

technology over time.
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TONY 
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AHA Viticulture 
Precision Viticulture Australia
PO Box 215, Dunsborough, 
WA 6281
P: 08 9756 8011
www.ahaviticulture.com.au
www.pvaustralia.com.au

THE ADOPTION OF 
PRECISION AGRICULTURE 
TECHNOLOGIES OUTSIDE 
THE GRAINS INDUSTRY: 
SIMILARITIES AND 
DIFFERENCES 
KEY POINTS
• Land is variable and therefore all production systems 

experience variability in crop performance.

• Precision Agriculture (PA) technologies are at different stages 
of commercial availability for different crops. The wine grape 
industry is not far behind the grains industry.

• Research and field demonstrations to assess the long-term 
benefits of PA are at different stages between industries. Grains lead the way.

• Perennial crops (e.g. grapevines, tree crops) are simpler production systems 
for PA application than grain crops under rotation.

• Compared to most other industries, vineyard variability is not always considered 
as something to remove; it is often regarded as a ‘positive feature’ in order to 
produce grapes that suit certain wine styles. 

• Management zones in vineyards and orchards are used to control one (or more) 
risks rather than being used to manage the whole production system.

• Wine grapes, and to a lesser extent tree crops and sugar, undergo a significant 
value-adding process. As a result, there is a focus on ‘output’ rather than ‘input’.

• Due to rising costs of production and either stable or decreasing crop value, 
wine grape and tree crop growers are increasingly interested in tools to apply 
inputs differentially so that costs can be maintained or reduced.

• Harvesting of wine grapes and tree crops, and to a lesser extent sugarcane, 
is largely controlled by the ‘processor’ (e.g. winery, mill) rather than 
the ‘grower/farmer’. 

• The rate of PA adoption by other industries maybe slower than the grains industry 
(e.g. sugarcane is generally a conservative industry), but the potential for adoption 
by horticultural industries is likely to be strong due to the high value nature of the 
crop and focus on quality.
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• There has been quite a strong adoption of guidance technology in the sugar 
industry, albeit several years behind the grains industry in terms of adoption rate. 

• Responses to a survey undertaken in the wine grape industry indicate that 
limitations to the adoption of PA technologies include implementation costs 
and the lack of technical advice/support and easy-to-use tools and software. 
This response is likely to be similar in other horticultural industries.

INTRODUCTION
If we define site-specific crop management as ‘the use of Precision Agriculture (PA) 
technologies in crop management, where decisions on the application of resources 
and agronomic practices are improved to better match soil and crop requirements 
as they change across the farm or paddock’ and consider these technologies to en-
compass crop yield and quality monitors, soil and terrain sensing equipment, remote 
and proximal sensing for biomass, weed reflectance sensors and variable rate tech-
nology, then the following agricultural industries can be considered as practicing some 
form of PA: wheat, barley, maize, rice, sugarcane, cotton, potatoes, tomatoes, citrus, 
avocados, almonds, olives, wine grapes and timber.

There are differences between agricultural industries in how PA is being applied, 
the desired long-term potential benefits and the rate of adoption. These generally stem 
from the following influences:

• Nature of the crop: annual, quasi-perennial, perennial 

• Economics: crop value at the farm gate, value-adding options, 
cost of implementation

• Environmental: chemical and physical footprint, marketing opportunities

• Technology: stage of commercial feasibility and availability

• Support: degree of technical expertise to provide assistance

• The industry: length of time PA has been adopted and assessed, 
degree of awareness of the potential benefits, and the degree 
of conservativeness and education of those operating within it

THE WINE GRAPE INDUSTRY
There are approximately 168,800 ha of vineyard in Australia. Wine grapes are a pe-
rennial crop and considered to be ‘high’ value, with quality (flavour attributes) 
being a primary focus as well as yield. In 2013 the production total was 1.83 M t. 
The industry is worth about $2.7 B to the economy. 

• Airborne imagery (50 cm resolution) is generally the ‘entry-point’ for new adopters 
due to the potential high rate of return on investment (~ $39/ha).

• A yield monitor is commercially available (the first yield map was produced 
in 1999). However, the rate of adoption remains low.
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• There is an increasing rate of uptake in high resolution soil and elevation surveys. 
This is being undertaken primarily to determine the main driver(s) of variation in 
canopy biomass and crop yield/quality so that management practices can be 
reviewed.

• Variable rate technology is generally not used.

• Monitoring berry quality ‘on-the-go’ is a desirable objective but commercially 
difficult due to the number of compositional attributes. The question remains 
as to which attribute(s) should be measured.

The ways in which PA technologies (termed Precision Viticulture by the industry) 
have been applied in vineyards and the benefits gained are described below.

SELECTIVE HARVESTING
Selective harvesting is practiced to improve the uniformity of fruit delivered to wineries. 
Numerous commercial examples demonstrate an increased profitability using this ap-
proach (Smart, 2005; Proffitt et al., 2006). The economic benefits for four case studies 
are shown in Table 1 (Bramley et al., 2005).

TABLE 1
Economic benefits of selective harvesting for grape production and/or wine produc-
tion. The benefits shown are based on the harvesting of fruit from different zones of 
the vineyard on the same day. Note that increased benefits are sometimes realised by 
harvesting zones on different days.

REGION VARIETY

INCOME 
BENEFIT ($) 
GRAPE 
PRODUCTION

INCOME 
BENEFIT ($) 
WINE 
PRODUCTION

Clare Valley, SA Riesling 54,904 (+77.8%)

Padthaway, SA Shiraz 4,657 (+3.2%) 272,971 (+20.5%)

Margaret River, WA Shiraz 12,300 (+12.5%)

Margaret River, WA Cabernet Sauvignon 139,480 (+19.2%)
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TARGETED MANAGEMENT
Managing inputs (e.g. irrigation water, fertilizers, canopy management, soil amend-
ments, sprays and labour) has not been a major objective for grape and wine 
producers who have generally concentrated on managing outputs (ie. yield and 
quality). This is changing in response to low crop prices, increasing production 
costs and environmental constraints (e.g. lack of irrigation water). Several com-
mercial examples now exist, including the application of irrigation water, fertilizer 
and mulch/compost to manage vine vigour and associated crop yield and fruit quality 
(Proffitt et al. 2006), and pruning, leaf removal and herbicide spraying to reduce costs 

SAMPLING AND MONITORING
Sampling and monitoring are key activities and include yield forecasting, berry maturity 
analyses, tissue and soil collection for nutritional analyses, and bud fruitfulness, pest, 
disease and vine health assessment. The availability of high resolution spatial data 
is improving the accuracy and reliability of such activities (Proffitt et al. 2006).

VINEYARD DESIGN AND RE-DESIGN
High resolution soil maps provide information about the spatial variation in soil prop-
erties at scales that are useful when designing new vineyards or re-developing old-
er vineyards (Hinze and Bramley 2011). Maps delineating changes in soil properties, 
coupled with topographical information, are used to match grape varieties to desir-
able soil types, designing irrigation and drainage systems, and locating infrastructure 
and instrumentation. 

THE SUGARCANE INDUSTRY
There are approximately 357,409 ha of sugarcane planted in Australia. It is a qua-
si-perennial crop that is planted every 4 to 5 years. In the intervening years it is 
ratooned, whereby roots and lower parts of the plant are left uncut which helps the 
crop mature earlier in the season, as well as reducing planting costs (harvesting sug-
arcane is analogous to mowing a lawn with a very short cut!). Today, sugarcane maybe 
considered to be a ‘high’ value crop, whereas in the 1990’s prices were much lower. 
Yield is a primary focus but quality, in terms of sugar content and absence of impurities, 
is also a key aim. In 2012 the production total was 30.1 M t of cane (4.2 M t of raw 
sugar). The industry is worth about $1.7 B to the economy.

• Satellite imagery rather than airborne imagery is generally used.

• A yield monitor is commercially available but requires refinement since 
there are calibration issues. As a consequence, the rate of adoption is low.

• There is a slow but increasing rate of uptake in high resolution soil and elevation 
surveys. This is being undertaken to determine the main driver(s) of variation in 
canopy biomass and crop yield/quality.

• There is interest in variable rate technology, particularly for environmental reasons.
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• There is no quality sensor commercially available.

• There has been quite a strong adoption of guidance technology 
in relation to planting.

A few commercial examples of how PA technologies have provided the catalyst for man-
agement changes in the way inputs are applied in sugarcane paddocks in Queensland 
are now available (Bramley, http://www.youtube.com/embed/4jcKarUHkeM). 

TREE CROPS – ALMOND AND AVOCADO INDUSTRIES
There are approximately 28,586 ha of almond trees and 6,000 ha of avocado trees 
planted in Australia. They are perennial crops and considered to be ‘high’ value, 
with yield being a primary focus but quality (flavour and appearance) also a key aim. 
In 2013 the production totals were 73,361 t (kernel weight) of almonds and 55,000 t 
of avocados. Almonds are worth about $309 M to the economy and avocados worth 
about $160 M.

• As for wine grapes, airborne imagery is generally the ‘entry-point’ for new 
adopters due to the potential high rate of return on investment.

• An almond yield monitor is commercially available but the rate of adoption 
is very low.

• The rate of adoption for high resolution soil and elevation surveys is very low, 
mainly because the application of other forms of spatial information is not being 
utilised at present.

• Variable rate technology is not used but some growers differentially apply inputs 
to individual trees which are not performing.

• There are no quality sensors commercially available.

There are few commercial examples of how PA technologies are being applied 
to tree crops. In Mildura (Victoria) an almond orchard has successfully used airborne 
imagery to define zones of varying tree performance and applied inputs (fertilizer and 
irrigation water) differentially in order to improve tree health and crop yield. 

Avocado trees are particularly sensitive to diseases such as verticillium wilt and phy-
tophthora. Airborne imagery has been successfully used in the south west region 
of Western Australia to identify tress with low biomass and poor health before dis-
ease symptoms were detectable on the ground. This proactive approach allowed the 
grower to apply inputs such as sprays to affected trees early in the disease cycle, 
thereby saving the trees and their economic worth.
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SMART FARMING FOR THE 
GRAZING INDUTRIES; DEVEL-
OPING THE NEXT GENERA-
TION OF TECHNOLOGIES
INTRODUCTION/BACKGROUND:
The grazing industries have traditionally been slower to adopt 
technologies compared to the cropping and horticultural sectors. 
However, there is an increasing interest amongst graziers in increas-
ing the efficiency of grazing systems and applying technological 
innovations to achieve this. There are numerous technologies cur-
rently being developed and evaluated for the grazing industries. 
Some innovations are being adapted from the plant industries whilst 
others, particularly the animal sensors, require specialist develop-
ment. This paper reports on some of the technologies being de-
veloped for the grazing sector by the University of New England’s 
Precision Agriculture Research Group.

PRESENTATION CONTENT/ RESULTS
Pasture biomass sensing
While tools to accurately measure pasture bio-
mass exist (e.g. C-DAX or sonar pasture meter) 
within the grazing sector, they are expensive 
(i.e. greater than $5000 in cost) and / or struggle 
to delineate the green fraction (most important 
for predicting animal performance on pasture).  
The challenge has been to develop a technol-
ogy which is low cost and capable of being 
deployed from a vehicle to provide real-time 
estimates of available biomass. Newer tech-
nologies such as Active Optical Sensors (AOS) 
have been developed for use in the cropping 
industry. These handheld devices direct a beam 
of light onto the canopy and an on-board de-
tector records the returning radiation and cal-
culates the optical reflectance of the target can-
opy in those specific wavelengths (Figure 1). 
They are now relatively low cost (around $600 per unit), can be deployed from a ve-
hicle and have the potential to be integrated with GPS to provide spatial measures of 
biomass. However, challenges remain in making this technology commercially avail-
able.  This includes the need to develop a calibration and data management package 

Figure 1 Active Optical Sensors emit light onto a cano-
py and measure the reflectance in specific wavelengths, 
these can be correlated to pasture biomass
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that can be easily used by producers. UNE PARG is current-
ly involved in a project that will address that need. The proj-
ect will work across numerous regions to evaluate, calibrate 
and validate AOS for measuring pasture biomass as well as 
developing a mobile device  application to manage the data.

Livestock tracking
Researchers have been using Global Navigation Satellite 
System (GNSS) collars to monitor the behaviour and land-
scape utilisation of livestock for over a decade. In recent 
years there has been a growing interest from producers 
in the potential of Autonomous Spatial Livestock Monitoring 
(ASLM) systems to enable improved animal management. 
However, GPS collars are largely considered an impracti-
cal solution for commercial grazing systems and the cur-
rent costs associated with using these devices is thought 
to be prohibitive by most producers. 

UNE is involved in developing several animal monitoring sys-
tems. One of these is the Taggle® system which provides 
an ear-tag form factor on-animal device at a much lower 
cost than currently available ASLM technologies (Figure 2). 
Unlike GNSS devices which receive radio signals from orbit-
ing satellites the Taggle® ear-tag emits a radio signal which is recorded by a number 
of stationary receivers. In a similar way to GNSS the time of flight of the signal is used 
to triangulate the position of the ear-tag.

In 2011 the University of New England Precision Agriculture Research Group 
and Taggle Pty Ltd established a research collaboration to investigate the potential 
for this system to provide useful information for graziers. There is an enormous po-
tential for the autonomous livestock monitoring systems in the grazing industry how-
ever technological solutions need to be further developed to provide robust in-field 
sensing capabilities.

Spatial variability in soil nutrients
Fertiliser use efficiency has been identified as a key issue for Australian graz-
ing systems. UNE PARG is currently examining the spatial variability in soil nutri-
ent concentration across grazed pasture fields. Case study surveys of fields on 
the northern tablelands of NSW reported significant range in several key nutrients. 
Application of critical P values to surveyed fields enabled an estimation of the value of site 
specific fertiliser management. For one field (figure 3) fertiliser inputs could potentially be 
isolated to 50% if phosphorus additions were targeted at potentially responsive areas. 
The opportunity for increased fertiliser use efficiency through site specific manage-
ment (SSM) warrants further investigation. Research is required into both the value 
of SSM and the techniques that might enable the development of this strategy.

Figure 2 A cow fitted with a Taggle Systems ear tag al-
lowing real time tracking of its location and behaviour
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Virtual fencing
Virtual fencing (VF) involves the use of technol-
ogies to restrict and direct the movement of an-
imals without a physical barrier. This technology 
has numerous potential benefits with one par-
ticular application, the management of grazing 
and camping behaviours of interest to Australia 
livestock producers. A challenge to livestock 
farmers is the problem of animals overgrazing 
particular areas of a field and camping (resting) 
in particular areas which leads to high nutrient 
loads and potential environmental problems. 
VF would allow producers to regulate the use 
of overgrazed and camp areas.

UNE PARG is currently investigating the de-
velopment of VF technology for managing 

the spatial behaviour of merino sheep. In a preliminary trial Merino ewes were fit-
ted with electronic containment devices adapted from the domestic animal industry. 
These sheep showed a strong learning ability with no animal breaching the VF despite 
several attempting to and receiving both audible warnings and electrical stimulation. 
No short-term detrimental effects were noticed, with sheep returning to graze within 
10-20sec following electrical stimulation. Despite the positive results obtained in terms 
of animal response, this experiment also found numerous problems associated with 
the collar form factor. The collar is not a suitable form factor for the long term deploy-
ment of VF in merino sheep with the contact of the electrical probes and interaction 
of the fleece proving insurmountable problems if considering commercial deployments. 
Virtual fencing does have potential for the management of the grazing and camping 
behaviour of merino sheep however new form factors (potentially ear tags) need to be 
developed before this technology has practical application in this industry.

CONCLUSIONS:
There are clear opportunities to increase the efficiency of grazing production 
systems however a substantial effort will be required to develop the technolo-
gies, information processing systems and management strategies to realize these 
efficiencies.

Figure 3 Spatial variability in phosphorus (P) (Colwell) in a pasture pad-
dock. The critical P value for this region is 30mg/kg suggesting that only 
around half this field requires fertiliser
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COMBINING EM38, 
RADIOMETRICS AND YIELD 
PROPHET TO DEVELOP, 
IMPLEMENT AND MANAGE 
VARIABLE RATE CROPPING 
SYSTEMS
KEY MESSAGES
Improved cereal enterprise profitability and enhanced risk manage-
ment can be achieved with the implementation of a targeted variable 
rate cropping system, which allocates inputs according to variation 
in soil plant available water capacity (“PAWC”). The allocation of 
crop fertilisers, seed and soil amelioration inputs in accordance with 
variation in PAWC can result in increased return on funds employed 
(“ROFE”) for broad acre cropping operations in WA.

EM38 and Radiometric soil scanning in conjunction with an appropriate soil testing 
regime and Yield Prophet soil characterization can identify and map variation in PAWC 
across land management units. Yield Prophet can be used to model expected variation 
in crop yield according to variation in PAWC and other variables including variety, time 
of sowing, and nitrogen strategies.

Determination of PAWC variability through analysis of soil physical and chemical prop-
erties enables the primary cause of yield variation to be ascertained. Alternative meth-
ods of determining yield variability such as satellite biomass imagery or harvester yield 
maps record symptoms of variation in PAWC across a landscape.

Once the causes of PAWC and therefore yield variation have been identified, an eco-
nomic analysis regarding choice of crop nutrition products and application rates and 
soil amelioration strategies can be conducted to ascertain strategies to achieve im-
proved risk-weighted ROFE.

Variable allocation of inputs at seeding and post-emergence in accordance with PAWC 
achieved the greatest ROFE benefits than either seeding only or post emergent only 
variable rate technology (“VRT”).

AIMS
• To evaluate the concept of mapping variation in soil physical and chemical 

properties and how they relate to variation in soil PAWC

• If the allocation of variable rate cropping inputs according to PAWC can 
reduce risk and whilst achieve greater ROFE compared with traditional flat rate 
applications of crop inputs.
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METHOD
EM38, radiometrics, soil cores and tests, and harvester yield maps were used 
to develop fully automated large scale variable rate farming systems in 2010 and 2011

There were three low to medium rainfall sites for the project located at Pindar, 
Perenjori and Eradu in northern wheatbelt of WA ,

Decile 1 – 2 rainfall was received at all sites in 2010 with minimal pre-seeding sub soil 
moisture. The exception was the Pindar site which was sown into a 2009 chemical 
fallow. Rainfall from August – October at all sites was almost the lowest on record. 
Conversely, 2011 achieved decile 9-10 rainfall with significant summer rain (and high 
subsoil moisture at seeding), growing season rainfall well above average and a very 
mild finish to the season.

The research paddocks were mapped with EM38 and radiometrics and soil sampled 
to a depth of 1m. Sample sites were located according to statistical variation in EM  
and gamma radiation readings, which allows soil physical and chemical characteristics 
to be correlated with various EM and gamma readings.

Figure 1 shows the results from the Eradu site, where the gamma total count and 
the 0-60cm clay percentage (A) and top soil (0-10cm) organic carbon (“OC%”) 
(B) correlations allow the gamma total count to be used to identify the variation in clay 
and OC. Recent geo-referenced soil tests can also be added to improve the correlation. 
The greater the number of soil test sites the greater the confidence in the correlation 
between the soil physical or chemical property and the associated EM or gamma result

Figure 1                      A                                                                       B 

Figure A – Scatterplot illustrating the relationship between gamma radiometric total count and average profile (0-60cm) 
clay %  
Figure B – Scatterplot illustrating the relationship between gamma radiometric total count and topsoil (0-10cm) Organic 
Carbon (Walkley-Black method)  

Inclusion of Yield Prophet Soil Characterization 
The Eradu Sandplain site demonstrated a strong correlation between topsoil and mid-profile clay 
percentage, topsoil OC%, potassium (Cowell K) and gamma total count. Such attributes capture the majority 
of variability in PAWC. The paddock was zoned into three land management units representing high, 
medium and low production zones according to PAWC. 

Yield Prophet sites were located at the midpoint of the gamma total count readings for each zone, with the 
soil at each site being characterized and loaded into the APSIM model to run the Yield Prophet simulations. 
The characterization process was conducted at Eradu and Pindar sites in accordance with APSIM protocol. 
Characterisation highlighted the variation in PAWC   Figures 2A,B and C demonstrate the variation in PAWC 
at Eradu with the low production site (A) PAWC of 67mm, average production zone (B) 99mm and the high 
production zone (C) 116mm.  For example, the high production zone contains higher clay, potassium and 
OC% holds 57% more PAW than the low zone.  

Figure 2        A                                                   B                                            C   

Validation strips (strip trials) were set up at all sites in 2010 and 2011 to allow analysis of yields and financial 
performance of each soil class with regard to differing levels of inputs across the three zones.  Validation 
strips are set up across the paddock so that each treatment runs through all three zones to provide data on 
response by treatment by zone.  

In 2011 all locations were sown using variable rate zones developed in 2010, but with revised input 
strategies due to higher predicted yields from Yield Prophet at seeding 2011.  Figure 3 shows the four 
production zones of the Pindar site with validation strips imbedded into the production zones. The area of 
each treatment ranges from 3 – 15 hectares depending on width of seeding machine and length of paddock. 
Strips are replicated 3 times but not randomized. Results can be used to validate and quantify the response 
of each treatment in each soil zone and to develop a database and intellectual property to utilise in future 
seasons.  

Figure A – Scatterplot illustrating the relationship between 
gamma radiometric total count and average profile 
(0-60cm)clay %

Figure B – Scatterplot illustrating the relationship between 
gamma radiometric total count and topsoil (0-10cm) 
OrganicCarbon (Walkley-Black method)
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INCLUSION OF YIELD PROPHET SOIL 
CHARACTERIZATION
The Eradu Sandplain site demonstrated a strong correlation between topsoil and 
mid-profile clay percentage, topsoil OC%, potassium (Cowell K) and gamma total 
count. Such attributes capture the majority of variability in PAWC. The paddock was 
zoned into three land management units representing high, medium and low produc-
tion zones according to PAWC.

Yield Prophet sites were located at the midpoint of the gamma total count readings for 
each zone, with the soil at each site being characterized and loaded into the APSIM 
model to run the Yield Prophet simulations. The characterization process was con-
ducted at Eradu and Pindar sites in accordance with APSIM protocol. Characterisation 
highlighted the variation in PAWC Figures 2A,B and C demonstrate the variation in 
PAWC at Eradu with the low production site (A) PAWC of 67mm, average production 
zone (B) 99mm and the high production zone (C) 116mm. For example, the high pro-
duction zone contains higher clay, potassium and OC% holds 57% more PAW than 
the low zone.

Figure 1                      A                                                                       B 
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clay %  
Figure B – Scatterplot illustrating the relationship between gamma radiometric total count and topsoil (0-10cm) Organic 
Carbon (Walkley-Black method)  
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The Eradu Sandplain site demonstrated a strong correlation between topsoil and mid-profile clay 
percentage, topsoil OC%, potassium (Cowell K) and gamma total count. Such attributes capture the majority 
of variability in PAWC. The paddock was zoned into three land management units representing high, 
medium and low production zones according to PAWC. 

Yield Prophet sites were located at the midpoint of the gamma total count readings for each zone, with the 
soil at each site being characterized and loaded into the APSIM model to run the Yield Prophet simulations. 
The characterization process was conducted at Eradu and Pindar sites in accordance with APSIM protocol. 
Characterisation highlighted the variation in PAWC   Figures 2A,B and C demonstrate the variation in PAWC 
at Eradu with the low production site (A) PAWC of 67mm, average production zone (B) 99mm and the high 
production zone (C) 116mm.  For example, the high production zone contains higher clay, potassium and 
OC% holds 57% more PAW than the low zone.  

Figure 2        A                                                   B                                            C   

Validation strips (strip trials) were set up at all sites in 2010 and 2011 to allow analysis of yields and financial 
performance of each soil class with regard to differing levels of inputs across the three zones.  Validation 
strips are set up across the paddock so that each treatment runs through all three zones to provide data on 
response by treatment by zone.  

In 2011 all locations were sown using variable rate zones developed in 2010, but with revised input 
strategies due to higher predicted yields from Yield Prophet at seeding 2011.  Figure 3 shows the four 
production zones of the Pindar site with validation strips imbedded into the production zones. The area of 
each treatment ranges from 3 – 15 hectares depending on width of seeding machine and length of paddock. 
Strips are replicated 3 times but not randomized. Results can be used to validate and quantify the response 
of each treatment in each soil zone and to develop a database and intellectual property to utilise in future 
seasons.  

Figure 2

A B C

Validation strips (strip trials) were set up at all sites in 2010 and 2011 to allow analysis 
of yields and financial performance of each soil class with regard to differing levels of 
inputs across the three zones. Validation strips are set up across the paddock so that 
each treatment runs through all three zones to provide data on response by treatment 
by zone.

In 2011 all locations were sown using variable rate zones developed in 2010, but with 
revised input strategies due to higher predicted yields from Yield Prophet at seeding 
2011. Figure 3 shows the four production zones of the Pindar site with validation strips 
imbedded into the production zones. The area of each treatment ranges from 3 – 15 
hectares depending on width of seeding machine and length of paddock. Strips are 
replicated 3 times but not randomized. Results can be used to validate and quantify 
the response of each treatment in each soil zone and to develop a database and intel-
lectual property to utilise in future seasons.
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RESULTS
In 2010 machinery capabilities limited the variation of inputs to seeding time at all sites. 
The low growing season rainfall and abrupt finish to the season caused the lowest 
input treatments to provide the most beneficial economic response. The exceptions 
were the medium zones at Eradu and Pindar which showed that the average inputs 
provided the most profitable return. This result highlighted the need to be able to re-
spond to seasonal conditions with seeding and post-emergent applications. Note that 
in the absence of post-emergent VRT capabilities, higher levels of nitrogen tend to be 
applied by farmers at seeding. Postemergent application of inputs according to PAWC 
provided the most beneficial improvement in ROFE. The soil zones that responded 
favourably to additional inputs in 2010 featured the deepest rooting depth and higher 
PAW.

PINDAR PROJECT
Four Yield Prophet sites were located across the 465ha Pindar site. All four soils were 
characterized in 2010 and said data loaded into the APSIM model. Long term weather 
data modelling through Yield Prophet suggests a long term average yield variation of 
~1.2t/ha between the high and low zones. Analysis of yield maps over four seasons 
also confirmed yield variation of 1.2t/ha. Soil scans and core/soil tests enabled the 
ability to map sub-soil constraints such as very low sub-soil pH with toxic levels of 
Aluminium. Wheat root depth on such zones is limited to 20 – 25cm. The reduced root 
depth severely constrains the plant’s ability to access sub-soil moisture, with conse-
quent reduction of yield.

In 2010 the measured net benefit from the implementation of variable rate seeding 
inputs produced a $13/ha increase in gross margin. An additional $11/ha benefit was 
achieved through cost savings associated with implementation of a variable rate liming 
program.

Figure 3 

RESULTS 
In 2010 machinery capabilities limited the variation of inputs to seeding time at all sites. The low growing 
season rainfall and abrupt finish to the season caused the lowest input treatments to provide the most 
beneficial economic response.  The exceptions were the medium zones at Eradu and Pindar which showed 
that the average inputs provided the most profitable return. This result highlighted the need to be able to 
respond to seasonal conditions with seeding and post-emergent applications.  Note that in the absence of 
post-emergent VRT capabilities, higher levels of nitrogen tend to be applied by farmers at seeding.  Post-
emergent application of inputs according to PAWC provided the most beneficial improvement in ROFE. The 
soil zones that responded favourably to additional inputs in 2010 featured the deepest rooting depth and 
higher PAW. 

Pindar Project 
Four Yield Prophet sites were located across the 465ha Pindar site.  All four soils were characterized in 2010 
and said data loaded into the APSIM model. Long term weather data modelling through Yield Prophet 
suggests a long term average yield variation of ~1.2t/ha between the high and low zones. Analysis of yield 
maps over four seasons also confirmed yield variation of 1.2t/ha. Soil scans and core/soil tests enabled the 
ability to map sub-soil constraints such as very low sub-soil pH with toxic levels of Aluminium. Wheat root 
depth on such zones is limited to 20 – 25cm. The reduced root depth severely constrains the plant’s ability to 
access sub-soil moisture, with consequent reduction of yield. 
  
In 2010 the measured net benefit from the implementation of variable rate seeding inputs produced a $13/ha 
increase in gross margin. An additional $11/ha benefit was achieved through cost savings associated with 
implementation of a variable rate liming program. 

The Pindar project was divided into four production zones with high zone (blue),51% average (yellow)  18%, 
low (red – Aluminium toxic)  22% and an additional heavy clay zone of 10%. In 2011 the ability to vary 
sowing as well as post-emergent nitrogen was available. The 2011 strategy of matching inputs to soil types, 
rooting depth and PAW was developed with the use of Yield Prophet to help quantify the PAW and response 
to nitrogen.   The input strategy implemented in 2011resulted in an input saving of $1.87/ha because 
additional inputs were applied to high and average zones due to favourable seasonal conditions. Exposure 
to risk was managed by targeting inputs according to PAW. 

Margin analysis demonstrated a $39/ha increase in gross margin or 13% increase in ROFE was achieved by 
matching inputs to soil zone.   

Eradu Project 
Machinery capacity at Eradu permitted variable seed and fertilizer inputs at sowing and variable in-season 
liquid nitrogen. The early post-emergent nitrogen and potassium application was not able to be varied due to 
the inputs being applied by non-VRT contractor’s equipment. 

Compound fertiliser and liquid nitrogen rates were varied at sowing by zone. This strategy applied higher P 
rates to the average zone due to lower soil P levels and high PAW at sowing. Nitrogen rates were matched 
to PAWC of each zone with the low PAWC zone receiving the lowest starting N rates. All zones had a 
blanket 3 leaf application of urea and MOP.  Due to favourable PAW an additional non-budgeted application 
of UAN was applied at Z31 to the medium (13kg/ha N) and high (19kg/ha N) PAWC zones. Nil was applied 
to the low zone.  Yield Prophet modelling indicated that the response to additional N on the low PAWC soil 
was unlikely.   

Results from two seasons trials over four properties confirmed higher nitrogen rates on low PAWC soils 
reduced yield.  Higher nitrogen increased plant biomass and therefore created a higher demand for moisture 
during grainfill which plants could not extract from low PAWC soils. 

Figure 3 shows the four production zones of the Pindar site with validation strips imbedded 
into the production zones.
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The Pindar project was divided into four production zones with high zone (blue),51% 
average (yellow) 18%, low (red – Aluminium toxic) 22% and an additional heavy clay 
zone of 10%. In 2011 the ability to vary sowing as well as post-emergent nitrogen was 
available. The 2011 strategy of matching inputs to soil types, rooting depth and PAW 
was developed with the use of Yield Prophet to help quantify the PAW and response to 
nitrogen. The input strategy implemented in 2011resulted in an input saving of $1.87/
ha because additional inputs were applied to high and average zones due to favour-
able seasonal conditions. Exposure to risk was managed by targeting inputs according 
to PAW.

Margin analysis demonstrated a $39/ha increase in gross margin or 13% increase in 
ROFE was achieved by matching inputs to soil zone.

ERADU PROJECT
Machinery capacity at Eradu permitted variable seed and fertilizer inputs at sowing 
and variable in-season liquid nitrogen. The early post-emergent nitrogen and potassi-
um application was not able to be varied due to the inputs being applied by non-VRT 
contractor’s equipment.

Compound fertiliser and liquid nitrogen rates were varied at sowing by zone. This strat-
egy applied higher P rates to the average zone due to lower soil P levels and high PAW 
at sowing. Nitrogen rates were matched to PAWC of each zone with the low PAWC 
zone receiving the lowest starting N rates. All zones had a blanket 3 leaf application of 
urea and MOP. Due to favourable PAW an additional non-budgeted application of UAN 
was applied at Z31 to the medium (13kg/ha N) and high (19kg/ha N) PAWC zones. Nil 
was applied to the low zone. Yield Prophet modelling indicated that the response to 
additional N on the low PAWC soil was unlikely.

Results from two seasons trials over four properties confirmed higher nitrogen rates on 
low PAWC soils reduced yield. Higher nitrogen increased plant biomass and therefore 
created a higher demand for moisture during grainfill which plants could not extract 
from low PAWC soils.

Total rainfall was 395mm of which 292 mm fell in the growing season. Analysis through 
Yield Prophet showed that 34% of growing season rainfall was lost through leaching 
on the low PAWC zone. Conversion of rainfall into grain varied from 8.29kg of grain per 
millimetre of rainfall on the low PAWC zone to 11.6kg/mm on the average zone and 
12.3kg/mm on the high PAWC zone.

Gross margin per millimetre of growing season rainfall varied from $1.81/mm on the 
low zone to $2.49/mm on the average zone and $2.71/mm on the high zone. For com-
parison, blanket rate inputs on the high production zone produced a gross margin 
of $2.34/mm. The ability to target inputs according to PAWC and PAW resulted in an 
additional margin of $0.37/mm of rainfall which equates to 16% improvement in the 
conversion of rainfall into harvested grain.
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The 983ha Eradu site consisted 28% of area in the high zone, 47% average zone and 
24% in the low zone. The input strategy saved $5.48 in input costs for the season and 
additional gross margin of $63/ha or 20% improvement in ROFE.

Further analysis of the 2012 strategy at Eradu shows that the ability to vary post-emer-
gent urea/MOP would achieve input cost savings of $11.50/ha while maintaining the 
20% increase in ROFE. This is assuming the same yield differences as achieved in 
2011, with a constant grain price of $220/t on farm, and current fertilizer prices.

CONCLUSION
Return on funds employed from broadacre cropping operations can be improved by 
allocation of crop inputs in accordance with variation in PAWC across paddocks or 
entire farms. Farm risk profiles can be moderated by reduction of crop inputs and/or 
crop area in seasons when low PAW exists, and farm profitability can be enhanced by 
increasing inputs in seasons when favourable PAW exists.

EM38 and gamma radiometrics are an effective method of identifying the variation in 
soil chemical and physical properties that influence plant productivity. Mapping soil 
chemical and physical properties can be achieved with appropriate surface, mi-profile 
and deep soil testing, which can in turn identify other production constraints or risk 
factors. With detailed objective data on the key variables affecting crop performance, 
comprehensive input and soil ameliorant strategies can be developed with improved 
levels of confidence than in previous years. Fully automated allocation of input and soil 
ameliorant capital can be achieved irrespective of operator, which improves profitabil-
ity on superior zones and moderates risk on inferior zones.

Satellite plant biomass maps and harvester yield maps identify plant growth and crop 
yield variability, but fail to identify the cause of such variation. By identifying the drivers 
and limitations to plant growth a greater level of production and risk management can 
be achieved.

The use of the crop modelling tool Yield Prophet, and accurately characterized soils 
along with production zones empowers the farmer an improved ability to control gross 
margin by targeting inputs to production zone to maximise ROFE.

Post-emergent variable rate capabilities such as modified spreaders and boom sprays 
to apply UAN, enhance the risk management ability of a zone management farming 
system. 

The convergence of EM38, radiometrics, Yield Prophet, variable rate machinery capa-
bilities, and associated proprietary software in conjunction with validation strips cre-
ates a transparent and accountable system that is continuously being reviewed and 
tested to ensure maximum return on investment. An unmeasured loss is more palat-
able than a measured loss. Validation strips enable the opportunity cost of flat rate 
inputs to be quantified, and therefore the benefit of fully automated VRT strategies as 
described to be ascertained.

The investment in the development of a variable rate cropping system based on EM38 
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and radiometrics combined with the ability to predict the variation in PAWC through 
Yield Prophet crop modelling, has demonstrated a payback period of one year were 
the ability to apply both sowing and post emergent inputs through variable rate is 
available. If the implementation of a variable rate liming program is included, significant 
additional benefits apply. Seasonal conditions as well as percentage of each soil class 
in a land management unit will influence these results.

KEY WORDS
Variable Rate Farming systems, ROFE (Return on Funds Employed), Plant Available 
Water (PAW), Plant Available Water Holding capacity (PAWC), EM 38, Radiometrics, 
Yield Prophet
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Grain quality, the Australian way.

Price: $9,500 ex GST.

Accurate: The GrainVantageTM results are aligned using the NMI  
(National Measurement Institute) certified IM 9500 analyser so 
you can be sure the data is accurate. The GrainVantageTM comes 
to you factory tested and calibrated.

Rugged: Designed for Australian conditions, this rugged 
instrument is ideal for use on-farm, at grain storage facilities and 
at grain processing sites. New, rugged optics and an automated 
dust shutter ensure reliable, low maintenance operation.

Portable: Compact, light enough to hand carry and powered by 
240V, 12V, or battery (up to 2 hours), the GrainVantageTM goes 
with you where you need it most: in the ute, in the cab of the 
header and to the silo.

GPS: The GrainVantageTM is equipped with a GPS to provide 
accurate, location specific grain quality results. This assists with 
generating protein maps on-farm to make efficient harvesting 
and binning decisions.

GrainGrowers and Perten Instruments Australia have worked together to 
develop the next generation NIR instrument for protein, moisture and oil  
content in whole grains and oilseeds. The GrainVantageTM is a must-have tool  
to better manage your grain, and is available for order now.

GrainVantageTM Specifications:

Size: 335(h) x 270(l) x 270(d) (mm)

Weight: 7kg

Analysis Time: 40 seconds

Sample Size: 300 grams

Cost: $9,500 ex GST

GrainVantageTM  Calibrations:
Moisture Protein Oil

Wheat Yes Yes –

Barley Yes Yes –

Canola Yes – Yes

Chickpea Yes Yes – 

Sorghum Yes Yes –

For further information:
Email: enquiry@graingrowers.com.au
Tel: 1800 620 519
Web: www.graingrowers.com.au
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CHRISTIAN 
NANSEN
The University of Western 
Australia
P 08 6488 8672 
E christian.nansen@uwa.edu.au
www.chrnansen.wix.com/
nansen2

INNOVATIVE PEST DETEC-
TION AND MANAGEMENT 
IN LARGE ACRE CROPPING 
SYSTEMS
Existing technological advancements in engineering, computer 
science and other disciplines are impacting agricultural practices. 
In addition, we are learning more about the biology and ecology 
of insect pests and the mechanisms driving their establishment 
and spread in large acre cropping systems. The main goal with 
this presentation is to provide knowledge about new and innovative 
approaches to detection and management of pests. We will brief-
ly describe a newly developed a freely available phone App and 
website – Snapcard (http://agspsrap31.agric.wa.gov.au/snapcard/), 
we provide new knowledge about optimized detection and sampling 
of aphids in canola, and we will describe on-going research into use 
of remote sensing technologies in agriculture.
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QUENTEN 
KNIGHT
Agronomist – Precision Agro-
nomics Australia
M: 0427 720004
P: (08) 9072 0542
F: (08) 9072 0726
E: Quenten.Knight@precisionag.
com.au
www.precisionag.com.au

MATCHING POTASSIUM 
RATES TO SOIL TYPE
AND CROP REQUIREMENTS
Potassium is a key macro nutrient essential for crop production 
across the Western Australian agricultural region, soil potassium 
levels are highly variable at both a regional, farm and paddock scale.

Major opportunities exist to for variable rate applications of fertilis-
er potassium that can result in significant yield increases and input 
savings.

Potassium responsive soils can be zoned for variable rate appli-
cations using Gamma Radiometrics, Electromagnetics in conjunc-
tion with targeted soil testing to make informed zoning decisions 
to match potassium rates to soil type and crop requirements.
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ALASTAIR 
FALCONER
Alastair Falconer
Farmer – Coorow
M: 0428 523 220
E: falcul@outlook.com

COST EFFECTIVE PRECISION 
AGRICULTURE
Falconer Bros produce grain from Warradarge in the west, through 
to Waddy Forest and down to Wongan hills.  Over the three locations 
are a range of soil types and rainfall that require different manage-
ment techniques.

A precision agriculture system has been implemented to the busi-
ness in order to reduce capital at risk by targeting inputs to areas 
that would generate a return.  Our issue was that our machinery 
wasn’t capable of what we wanted to do and also we had years of 
yield maps but weren’t sure how to best use them.

Alastair’s presentation will focus on how we set our machinery and 
maps up for variable rate as cost effectively as possible, what we 
have found works well and areas we could improve on.
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FARMER Q&A PANEL SESSION
INCREASING SUSTAINABILITY 
WITH PRECISION AGRICULTURE

During this panel sessions, attendees will have the chance to pose questions 
to growers who have applied various PA technologies to their own enterprises.

TY 
FULWOOD
Farmer – Meckering
P: 0409 377 718
E: Ty@fulwood.com.au

ALASTAIR 
FALCONER
Alastair Falconer
Farmer – Coorow
M: 0428 523 220
E: falcul@outlook.com

MARTIN 
BROOKS
Gunnadoo Farms
Jerramungup WA 6337
P: 08 9835 5034
M: 0418 755 635 
E: gunnadoo@lawsongrains.com
www.lawsongrains.com

DARREN 
COBLEY
“Doogalook”
Walkaway, WA
M: 0428 108 594
E: d.vcobley@icloud.com
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DISCLAIMER

The information in this publication is presented in good faith and is 
intended as a guide only.  Neither SPAA nor its editors or contributors 
to this publication represent that the contents are accurate or 
complete.  Readers who may act on information within this 
publication do so at their own risk.



SPAA Precision Agriculture Australia

PO Box 3490 Mildura Victoria 3502

P: 0412 633 370 / F: 1300 422 279

WWW.SPAA.COM.AU

@spaa_eo #PAexpo14

C

M

Y

CM

MY

CY

CMY

K

SPAA Covers-07162014.pdf   2   29/07/14   17:40


