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CAMERON TURNBULL
Dynamic Nutrient 
Planning - Getting 
Nitrogen Right in
Time and Place

MACKAY / 
WHITSUNDAY

AIM
1.	 To evaluate the 1622WhatIf?™ tool as a 

robust scientific method for determining 
crop nitrogen (N) fertiliser requirements 
within field. 

2.	 To determine potential N fertiliser input 
reductions by better understanding soil/
crop/seasonal dynamics in application 
decision making.

BACKGROUND
WWhen it comes to altering fertiliser rates on 
sugarcane crops, there is no single decision-
making support tool. A team at CSIRO has 
developed the 1622WhatIf?™ App that is 
promoted as allowing farmers to evaluate 
the risks and benefits of changing N fertiliser 
applications. The App takes a scenario approach, 
for example a grower may ask “What if I change 
my fertiliser rate, harvest date and/or fertilising 
date? How would that affect my crop yield and 
N losses?’ 

The trial uses the CSIRO 1622WhatIf?™ App 
to model crop N fertiliser requirements for a 
large sugarcane block at Dawlish. Soil cores, field 
productivity history, irrigation practices and soil 
type were collected and provided as
inputs to the 1622WhatIf?™ App. Based on the 
outputs of the model, a replicated field trial 
was established where N fertiliser inputs were 
varied annually according to the App’s predicted 
requirements.
Crop N uptake, yield and sugar content 
measurements were collected in 2019 from four 
baseline N rates. Based upon crop performance 
data generated, 1622WhatIf?™ parameter inputs 
were refined, and new targeted treatments were 
applied. 
Catchment Solutions is collecting water samples 
from each treatment to measure potential 
nutrient run off for the life of the trial.
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POTENTIAL WATER QUALITY BENEFIT
A more robust decision support methodology is required to assist 
growers and their advisers in making more informed decisions about 
N fertiliser applications in sugarcane, particularly identifying scenarios 
(soil type constraints, seasonal constraints) which may result in reduced 
yield and determining an appropriate N rate reduction to support that 
yield potential.  The trial supports N rate determination that responds to 
seasonal conditions and N loss risk potential.  This approach mitigates 
against losses to the environment through increased N use efficiency 
(NUE) and maximising crop yield potential.

EXPECTED OUTCOME
Validation of the 1622WhatIf?™ model by evaluating the yield and water 
quality outcomes of adopting the model’s recommended annual N fertiliser 
application rates. A decision support tool that provides greater confidence 
to growers and advisors that N application rate recommendations are 
reflective of potential crop yield and seasonal conditions.

TRIAL LAYOUT
The trial was located in Dawlish, QLD. The soil type at this site is a 
Sunnyside soil which is a grey duplex soil, characterised by often acidic 
topsoils that have a high cation exchange capacity, low organic carbon 
values, and grey well drained clay with many yellow mottles at depth.
The trial was established with four treatments, each with four 0.7ha 
replicates, and a control (Figure 1). The initial treatment rates were 
determined by using the industry’s nutrient guidelines, the SIX EASY 
STEPS (6ES), and +/- the recommended rates.
The application rates of N were varied annually for each treatment 
dependent on the 1622WhatIf?™ recommended rate.
The N application rates applied are outlined in Figure 2. These rates where 
determined as the baseline and 2021 applacations are replicated rates from 
2020 season;
•	 Treatment 1	 -	   -30% 6ES rate
•	 Treatment 2	 -	   -15% 6ES rate
•	 Treatment 3	 -	   6ES rate
•	 Treatment 4	 -	   Typical grower practice

The 1622WhatIf? ™ App was used to alter the rates applied after the 2019 
season. The new 2020 fertilsers rates were replicated for the 2021 season.  
Two dunder brews where used in order to maintain the same phosphorus, 
potassium and sulfur quantity across the four treatments, with N being the 
only variable.  
Table 1 outlines the 2020 applications determined by the 1622WhatIf? ™ 
App model, with consideration for forecasted local climate conditions and 
crop performance. 

Catchment Solutions Water Quality Sampling
KP samplers, developed by BBIFMAC, were used to collect end of furrow 
run-off. The KP sampler is considered cheaper and simpler to run, as well 
as provide data more accepted as representing farm paddock run-off from 
rainfall events. The water quality assessment involved the use of KP samplers 
to collect end of paddock run-off following extensive rainfall events. 

Figure 1 - Trial layout of treatments and replicates 

Table 1 - Rationale for 2020 post-harvest N application rate

Treatment N rate 
(kgN/ha) Rational

1 110
WhatIf?™ App determined minimal 
yield risk between 80 kg/ha and 110 

kg/ha

2 80

No yield impact previous season 
between lowest and highest 

treatment. Given the crop was cut late, 
fertilised late and low yielding (60 t/ha 

average) the rate was reduced to 80 
kg/ha

3 150
150 kg/ha is the Six Easy Steps rates, 
this will stay constant throughout the 

trial

4 180

Annual forecast predicts higher 
than average rainfall. Typical grower 

practice is to increase N rates to 
mitigate against potential N losses 

(denitrification & run-off) and 
increased potential yield. 

Figure 3 - KP water sampler on the trial site

Treatment 
Number ­­NN  

Farm - Racecourse Dawlish (MKY-04301A) 0 Product  Rate  N P K S
Product Rate 

m3/ha
Treatmen
t Area ha

Product 
Required 

Paddock - 02-01 1 High K Ratooner @ 3.82 M3/HA (110 : 19 : 105 : 27) 3.82 2.91 11.12
2 MKY160P @ 3.7 M3/HA (131 : 17 : 100 : 25) 3.7 3 11.10
3 MKY160P @ 4.2 M3/HA ( 149 : 19 : 114 : 29) 4.2 3 12.60
4 MKY160P @ 4.8 M3/ha (170 : 21 : 131 : 33) 4.8 3 14.40 38.10

T1

­­
50 m
¯¯

Control T2 T3 T4 T3 T1 T4 T2 T3 T4 T1 T2 T4 T2 T1 T3

Replicate 1 Replicate 2 Replicate 3 Replicate 4

Treatment Name

Control - 0kg N/ha
Treatment 1 - 110 kg
Treatment 2-  130 kg

Treatment 3 - 6ES  150kg
Treatment 4- 170 kg 

Figure 2 - Treatments of 2020 and 2021 season   

Control - 0kg N/ha

Treatment 1 - 110 kg

Treatment 2-  130 kg

Treatment 3 - 6ES  150kg

Treatment 4- 170 kg
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RESULTS
Yield Results 2020
2020 yield results indicated no significant difference in tonnes of cane or 
tonnes of sugar per hectare (tC/ha, tS/ha) between the four treatments 
(Figures 4 &5). The paddock was cut and fertilised late in 2019,  restricting 
the crop’s potential growth.
NUE results indicated that Treatment 1 (110 kgN/ha) resulted in the highest 
efficiency (Figure 6). The grower saved 60 kgN/ha but yielded 1.9 tC/
ha and 0.1 tS/ha higher than Treatment 4 (170kgN/ha), equating to  67% 
improvement in NUE by using the lower N rate. However, the extent of this 
result must be considered with some caution because the reduced growing 
period. The significance of this result cannot be determined until the 2021 
harvest results are collected and can be statistically compared on a daily 
growth rate in a determined period.

Leaf Samples 2020
Leaf sampling results show little difference 
between N, phosphorus, and sulphur percentage 
in the leaf, however, potassium levels increased 
as N levels decreased (Figure 7). The control had 
similar, if not higher, nutrient content compared 
to the fertilised treatments. 

2020 Catchment Solutions Water Sample 
Results 
The initial assessment determined that the 
Dissolved Inorganic Nitrogen (DIN) estimate 
run-off loads increased in line with the increasing 
N Treatments, with Treatment 4 (170 kgN/ha)
having the highest paddock run-off at 0.228 kg N/ha). There were no 
changes in mass loads for the paddock run-off for both the DIN and 
Particulate N. There were no changes in mass loads for the paddock run-off 

Figure 4 - Cane Yield (tC/ha) of 2020 treatments

Treatment 1 - 110
kg/ha

Treatment 2 -  130
kg/ha

Treatment 3 -  150
kg/ha

Treatment 4 - 170
kg/ha
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Figure 5 - Sugar Yield (tS/ha) of 2020 treatment

Treatment 1 - 110
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Treatment 3 -  150
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Treatment 4 - 170
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Figure 6 - Nitrogen use efficiency (tC/kg N) for 2020 harvest

Treatment 1 - 110
kg/ha

Treatment 2 -  130
kg/ha

Treatment 3 -  150
kg/ha

Treatment 4 - 170
kg/ha
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Figure 7 - Leaf sample nutrient results 2020

% % % %
Nitrogen Phosphorus Potassium Sulphur

Treatment 1 - 110 kg/ha 0.686666667 0.166666667 1.433333333 0.126666667
Treatment 2 -  130 kg/ha 0.646666667 0.153333333 1.3 0.133333333
Treatment 3 -  150 kg/ha 0.733333333 0.15 1.233333333 0.11

Treatment 4- 170 kg/ha 0.643333333 0.14 1.133333333 0.12
Control - 0 kg/ha 0.7 0.15 1.5 0.14
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for Total Phosphorous, while Particulate Phosphorous had a more elevated 
mass load in the replicates of Treatment 3 (150kgN/ha), although this may 
be associated with factors outside of the trial assessment.

Figure 8 - 20 trial harvest
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2020 1622WhatIf?™  Analysis
The results of the 1622WhatIf?TM better informed the N application 
decisions of 2020. The low risk of yield loss between nitrogen rates 
was consistent with the minimal yield differences between harvested 
treatments.

Figure 11 - Cane Yield (tC/ha) of 2021 treatments

Control
Treatment 1 - 110

kg/ha
Treatment 2 -  130

kg/ha
Treatment 3 -  150

kg/ha
Treatment 4 - 170

kg/ha
tonnes C/ha 24.33333333 58.77817465 58.69449371 66.76607604 68.34229877

0

10

20

30

40

50

60

70

80

tC
/h
a

Cane Yield (tC/ha)

Figure 12 - Sugar Yield (tS/ha) of 2021 treatments

Control 0 kg/ha Treatment 1 -
110 kg/ha

Treatment 2 -
130 kg/ha

Treatment 3 -
150 kg/ha

Treatment 4 -
170 kg/ha

tonnes S/ha 3.504 8.068682187 7.839923395 9.284400203 9.489129029
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Figure 13 - Nitrogen use efficiency (tC/kg N) for 2021 harvest

Treatment 1 - 110 kg/ha Treatment 2 -  130 kg/ha Treatment 3 -  150 kg/ha Treatment 4 - 170 kg/ha
NUE 0.534347042 0.451496105 0.445107174 0.402013522
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Yield Results 2021
2021 yield results indicated no significant difference in tonnes of cane or 
tonnes of sugar per hectare (tC/ha, tS/ha) between the four treatments 
(Figures 11 & 12). The paddock was cut and fertilised late in 2020, 
restricting the crop’s potential growth. The control expresses a significant 
reduction in cane and subsequent sugar yield. This was as expected as 
control was unfertilised (0 kg N/ha).
Similarly to the 2020 season, NUE results indicated that Treatment 1 
(110 kg N/ha) resulted in the highest NUE (Figure 13). In treatment 1 the 
grower saved 60 kg N/ha however, on average, treatment 4 yielded 9.5 tC/
ha and 1.4 tS/ha lower (170 kg N/ha). Treatment 2 and 3 express the same 
NUE. The control was not added to Figure 13 as it is insignificant to data 
interpretation.

Leaf Samples 2021

Leaf sampling results show little difference 
between N, phosphorus, and sulphur percentage 
in the leaf, however, potassium levels increased 
as N levels decreased (Figure 14). The control 
had similar, if not higher, nutrient content 
compared to the fertilised treatments. 

2020 And 2021 Catchment Solutions Water 
Sample Results (Combined)

Results show Total Nitrogen (TN) and Dissolved 
Inorganic Nitrogen (DIN) run-off load rates 
increase as a response to the increased rates 
to Urea in the different treatments. However, 

Figure 10 - 2020 1622whatIF? Yield reduction graph

Figure 9 - Day of 2020 trial harvest
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Treatment 2 (130 kg N/ha) showed the highest 
run-off load rate average of DIN at 0.46 kg N/
ha over 2020 and 2021 seasons. Comparably 
Treatment 4 (170 kg N/ha) DIN average 
expressed a lower rate of 0.34 kg N/ha. Total 
Nitrogen of Treatment 2 was 1.83 kg N/ha, which 
is higher than Treatment 4 at 1.67 kg N/ha. 
Treatment 2 Dissolved Organic Nitrogen (DON) 
and Particulate Nitrogen (PN) rates expressed 
DON of 0.99 kg N/ha and a PN of 0.46 kg N/
kg. Comparably treatment 4 expressed slightly 
lower rates of DON at 0.84 kg N/ha and PN at 
0.27 kg N/ha. According to Catchment solutions, 
the elevated run-off concentration may have 
been influenced by factors outside the trial 
assessment. 

2021 1622WhatIf? ™ Analysis

The results of the 1622WhatIf? better informed 
the N application decisions of 2020. 2021 
replicated the treatment application rates of the 
2020 season. The low risk of yield loss between 
nitrogen rates was consistent with the minimal 

yield differences between harvested treatments.  

Figure 16 - 2021 1622whatIF? yield reduction graph

Figure 14 - Leaf sample nutrient results 2021

% % % %
Nitrogen Phosphorus Potassium Sulphur

Treatment 1 - 110 kg/ha 0.6675 0.16 1.175 0.1
Treatment 2 -  130 kg/ha 0.645 0.18 1.325 0.1
Treatment 3 -  150 kg/ha 0.66 0.17 1.25 0.0975

Treatment 4- 170 kg/ha 0.64 0.166666667 1.14 0.1
Control - 0 kg/ha 0.63 0.2 1.2 0.11
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2021 1622WhatIf? ™ Analysis 
The results of the 1622WhatIf? better informed the N application decisions of 2020. 2021 replicated the treatment 
application rates of the 2020 season. The low risk of yield loss between nitrogen rates was consistent with the 
minimal yield differences between harvested treatments.   
 

 
 
Figure 16: 2021 1622whatIF? yield reduction graph 

Figure 15 - 2021 Biomass sampling –
Farmacist team

CONCLUSION
This project in now complete under this round 
of funding, however the trial will be continued 
pending additional funding.
Farmacist is driven to continue the work to 
promote the new tool. This will assist us to 
continue the work of extension and increase 
data set for further investigation.

Advantages of this Practice Change
Overall, the trial showed the NUE was greatest 
at 110 kg N/ha compared to the higher rates of 
treatment. This is an advantage to the grower by 
reducing cost of fertiliser without diminishing 
yield significantly. Another advantage is the 
reduction of environment contamination of the 
unutilised Nitrogen fertiliser products used in 
typical application rates.

Disadvantages of this Practice Change
A small chance of yield reduction over several 
seasons even though insignificant, can provide 
uncertainty within grower community.  The 
Adoption rate of growers is likely to be slow. 
Barriers of adoption include lack of confidence 
surrounding the reduction N. The use of a 
technical tool that may not be easily understood 
and is in an early stage of adoption.

Will you be using this practice in the future
Overall, yes Farmacist will be promoting 
confidence in the use of the 1622whatIF app 
and the data that it represents. The reduction 
of fertiliser application and NUE show clear 
evidence that yields are not determined by 
standard, high N application rates. 

% of farm you would be confident to use this 
practice
20% of total farm for initial practice change per 
individual grower.  This is a good start for both 
grower and advisor as the current trial was on 
1 soil type, over a few seasons. The increased 
use of the WhatIF tool will increase in line with 
clear outcomes, cost benefit achievements and 
larger farm yield data sets.
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Launch of Ageing on Farm Guide 
inspired by Herbert region farmers

Cultivate Farms has wrapped up its Great 
Barrier Reefinance Project with the publication 
of the Ageing on Farm Guide. The Great Barrier 
Reefinance Project, made possible through the 
Great Barrier Reef Foundation, aimed to match 
aspiring farm owners with retiring farmers and 
orchestrate shared ownership or a transition of 
farm ownership over a period of time. 
Sam Marwood is the Managing Director of 
Cultivate Farms, and Project Manager for 
Great Barrier Reefinance. While researching 
and recruiting for the Great Barrier Reefinance 
Project, Sam re-confirmed that in the Herbert 
region, like most regions in Australia, there is a 
lack of knowledge about the options available for 
farmers to age on their farm. 

“Most farmers think that the only option is to 
sell and walk away from their farm,” explains 
Sam, “however you can stay on your farm, keep 
involved in the farming and be a key player in the 
local community.”

The Ageing on Farm Guide encourages farmers 
to think about and plan for their retirement and 
future. Taking a proactive approach to Ageing 
on Farm can support farmers to continue their 
legacy and connection to their land, while 
supported aspiring young farmers toward their 
goal of farm ownership. 

“The cane farmers in the Herbert region showed 
us how important transitioning farms can be to 
the quality of life of retiring farmers,” continues 

Sam, “This guide is inspired by them, and we 
hope that the guide inspires conversations with 
retiring farmers and their families all across 
Australia.”
Transitioning farm ownership leads to thriving 
farming communities, and typically shows 
higher farm productivity and environmental 
outcomes. The incoming, young farmer 
supports the retiring farmer to age on the 
property, while the young farmer benefits from 
the years of accumulated local knowledge. 

The Ageing on Farm Guide is available
to download for free from the
Cultivate Farms website
www.cultivatefarms.com/retiringfarmer

Sam Marwood, Co-Founder of Cultivate Farms, in Ingham
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Continuing to lead the way in environmental printing

It’s a great source of pride for us that 
we are an environmentally responsible 
company.

As Central Queensland’s leading printing and 
design business, BB Print continues to strive to 
be at the forefront of Australia’s environmental 
initiatives. 

The printing industry has improved in leaps 
and bounds when it comes to environmental 
responsibility and this is an area Office 
Coordinator Nicola Kaye is passionate about, 
having led the charge to make BB Print a 
sustainable green printing business. 

Sustainable Green Print (SGP) is the Australian 
Printing Industry’s own recognized certification 
program which ensures the industry meets its 
environmental responsibilities.

Having maintained a ‘Level 2 accreditation for 
Sustainable Green Print’ for 9 years, BB Print’s 

commitment to the environment remains 
unwavering. 

BB Print is the only SGP accredited business 
north of the Sunshine Coast and each year 
exceeds the strictly monitored environmental 
audit they are required to undertake. 

Every aspect of waste is weighed and calculated 
with the SGP system allowing accredited 
companies to continually improve and reduce 
their impact on the environment.

“BB Print has made significant changes to 
reduce our impact on the environment with 
every waste stream we have. We strive every day 
to better our procedures to reduce the impact 
on our surroundings,” Nicola said.

“This became particularly challenging in 
2020 when China stopped accepting waste 
to recycle from Australia. We had to come up 
with a solution to allow us to recycle our paper 
waste, such as trimmings, and this is when we 
discovered beneficial recycling to help compress 
the waste.”

“This new procedure has reduced our general 
waste from 600kg to 150kg per week.”

This ‘out-of-the-box’ solution led to BB Print 
being a finalist in the 2022 Resource Industry 
Network awards.

BB Print had also previously scooped 
Environmental Management Awards in 2013 and 
2015 from the Printing Industries Association of 
Australia.

BB Print Partner, Gary Bye said, “We care 
about the environment and so do many of our 
customers.”

“Another benefit is that by taking responsibility 
for the impact we have on the environment 
we can also focus on improving efficiency. We 
recycle everything possible, even down to the 
rags we use, utilising greener chemicals and soy-
based inks.”

Nutrient offset scheme a win-win

LOCAL cane farmers have led the way in an 
innovative trial project to reduce nutrient runoff 
into local waters. 

The Nutrient Offset project was inspired by 
Mackay Regional Council’s need to undertake 
future upgrades of the Mackay North Water 
Recycling Facility (MNWRF), due to significant 
population growth in the Northern Beaches 
area.

As the technology required to undertake these 

upgrades is expensive for what they deliver, 
council sought an alternative catchment-based 
solution for limiting nutrient load increases 
resulting from wastewater management.

The impetus for this project was the Cleaner 
Wastewater Initiative, linked to LGAQ’s Reef 
Councils’ Reef Rescue Plan, and funded by 
the Queensland Government through the 
Queensland Reef Water Quality Program. 
This program is designed to trial and share 

knowledge about low-cost, alternative 
wastewater management approaches that are 
more appropriate for smaller regional councils.

The trial project encompassed farms 
surrounding Tin Pot Creek, at Balnagown, 
with the intent of assisting local cane farmers 
to develop on-farm management plans that 
would reduce runoff while potentially reducing 
operating costs and increasing farm yields.

Council engaged local agronomic solution 
provider, Farmacist, to engage with the 
farmers, working with them to review their 
current practices, including their farming 
equipment, chemical and nutrient use and 
nutrient retention, and align these practices 
with the Paddock to Reef Water Quality Risk 
Framework.

The nutrient plans were seen as a “win-win” 
for both council and growers by provident a 
more affordable scheme for managing expected 
wastewater-associated nutrient load increases.

Growers see retaining nutrients on their farms 
as the better outcome to reduce nutrient load in 
waterways, rather than the reduction of nutrient 
inputs. By improving fertiliser management 
practices, they can make savings on fertiliser 
application, making them more profitable.

Lowering nutrient input into waterways also 
reduces the likelihood of harmful algal blooms 
occurring.
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AUDRA ALLAN
WITH GROWER RICK GARNHAM

Adopting multi-species 
as fallow break crop 
and addressing high 

Aluminium levels in soils

MACKAY / 
WHITSUNDAY

BACKGROUND
In mid-December 2020, Rick joined the Project 
Catalyst Broader Adoption Program with the 
plan to adopt multi-species legume break crops. 
At the end of 2020 and start of 2021 the weather 
presented extremely dry followed by extremely 
wet conditions. Despite this Rick managed to 
plant a soybean crop while the multi-species 
seed was not an option between the weather 
extremities.
The soybean germinated well, then struggled 
once it had reached three to fourth leaf stage and 
went backwards from there and subsequently 
the crop failed. In early 2021, I started compiling 
historical farms soil tests in preparation for the 

development of Rick’s Nutrient Management 
Plan and noticed the number of soil tests 
identified low pH(water), low Calcium, low 
Zinc levels, in addition high levels of Aluminium 
which is closely associated with low pH levels. 
Aluminium is highly toxic to legumes which 
could explain the disappointing outcome that 
his legume crop then failed. A later soil test 
confirmed my suspicions. (Figure 1)
I arranged a meeting with Rick and his Nutrien 
agronomist John De Costa to discuss the issues 
of high Aluminium levels and the toxicity impact 
on legumes and that lime could alleviate the 
issue.
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LEARNING AND ADOPTION 
PROCESS
Due to the farm topography and traffic 
controlled 1.8m row spacing Rick was not in 
favour of broadcasting lime prior to sowing any 
break crop.  This is due to the truck spreader 
running over the mounds as they turned at 
the end of the rows and the possibility of 
floodwaters inundating paddocks during the 
wet season and having to perform paddock 
maintenance after the wet. As an alternative 
Rick has opted to use OzCal @ 450kg/ha after 
planting his sugarcane crop to assist with his pH 
and calcium issues. OzCal is ultra-fine granulated 
Calcium Carbonate with 95% of particular under 
45 microns making the Calcium more readily 
available compared to other forms of lime.
Practice change in 2021 was needed for growing 
legumes/breakcrops however, the constraints 
of low pH, low Calcium and low Zinc and very 
high Aluminium levels required new approach 
as part of the overall fallow management. We 
discussed conducting earlier soil testing prior 
to planting any fallow crops to identify any soil 
constraints well before purchasing seed.  This 
also allows consideration on how to address 
any issues and what is best suited to plant into 
the fallow blocks. To assist Rick for a clearer 
picture, I created a map of his farm with the 
soil constraints associated with his soil tests, 
fortunately Rick has extensive soil testing 
program for many years. (Figure 2)
We also discussed alternative cropping species 
that could tolerate the issues and decided 
that we would look at some pasture grasses 
for biomass and trying some Sun Hemp for 
nitrogen fixing in the 2021-2022 break crop. 
Unfortunately, these crops didn’t get planted 
due to late crush and rainfall events but are still 
planned as a breakcrop for next season 2022.

Block 24 which was planted into sugarcane 
in 2021 had high Aluminium Saturation levels 
reading three times above the acceptable range. 
Aluminium toxicity in sugarcane is uncommon 
however high levels can cause yield reductions. 
Since the 1990’s the varieties have changed, and 
no actual updated information is available on the 

effects of Aluminium levels on current varieties. 
These studies are referenced in Sugarcane 
Nutrition by D.L Anderson and J.E Bowen and 
published by Potash & Phosphorous Institute 
(PPI) Atlanta, GA 1990 Copyright (pages 6 & 7). 
Also noted in the Sugarcane Nutrition 
publication that high levels of Aluminium 
toxicity can cause Phosphorous deficiency 
symptoms of alumino-phosphate complexes 
within the plant and in the soil. D.L Anderson 
also referenced that Aluminium root damage 
resembles similarities caused by nematodes 
(abnormally thickened root tips). Plants become 
highly susceptible to moisture stress and by 
adding lime and higher Phosphorous fertilisation 
often alleviates toxicity effects. The latter is no 
longer an option due to the Reef regulations 
unless captured in a current soil test. (Figure 3)

Figure 1 - Soil Test Results

Cropping Constraints

Total Area: 199.79 ha

Important Note: The farm maps have been provided to you for informational and planning purposes only and are not intended to be relied upon in situations where precise location
information is needed or where erroneous, inaccurate, time delayed or incomplete location or map data may lead to loss or damage of any kind whatsoever. You acknowledge and agree
that the actual characteristics of your farm may differ from what is disclosed on the farm maps. Farm maps are to be used at your own risk. You acknowledge and agree that (i) we make no
representations with respect to the accuracy, reliability or suitability of the farm maps for any particular purpose; (ii) the farm maps should not be relied upon for the purposes of any
decisions made regarding your farming activities; (iii) we shall not be liable and you release us from any loss or damage however caused that arises from your use of or reliance on the farm
maps; and (iv) any implied condition, warranty or guarantee that would otherwise apply in respect of the farm maps is excluded to the fullest extent permitted by law. Where our liability
cannot be excluded, our liability is limited at our option to supplying the relevant goods or services again, or paying the cost of that supply.

2021

Soil pH

4.9

5.1

5.2

5.3

5.4

5.5

Above 5.5

Aluminium Levels

High- toxic to legumes

Calcium Levels 

Low

Cropping Constraints

Total Area: 199.79 ha

Important Note: The farm maps have been provided to you for informational and planning purposes only and are not intended to be relied upon in situations where precise location
information is needed or where erroneous, inaccurate, time delayed or incomplete location or map data may lead to loss or damage of any kind whatsoever. You acknowledge and agree
that the actual characteristics of your farm may differ from what is disclosed on the farm maps. Farm maps are to be used at your own risk. You acknowledge and agree that (i) we make no
representations with respect to the accuracy, reliability or suitability of the farm maps for any particular purpose; (ii) the farm maps should not be relied upon for the purposes of any
decisions made regarding your farming activities; (iii) we shall not be liable and you release us from any loss or damage however caused that arises from your use of or reliance on the farm
maps; and (iv) any implied condition, warranty or guarantee that would otherwise apply in respect of the farm maps is excluded to the fullest extent permitted by law. Where our liability
cannot be excluded, our liability is limited at our option to supplying the relevant goods or services again, or paying the cost of that supply.

2021

Soil pH

4.9

5.1

5.2

5.3

5.4

5.5

Above 5.5

Aluminium Levels

High- toxic to legumes

Calcium Levels 

Low

Cropping Constraints

Total Area: 199.79 ha

Important Note: The farm maps have been provided to you for informational and planning purposes only and are not intended to be relied upon in situations where precise location
information is needed or where erroneous, inaccurate, time delayed or incomplete location or map data may lead to loss or damage of any kind whatsoever. You acknowledge and agree
that the actual characteristics of your farm may differ from what is disclosed on the farm maps. Farm maps are to be used at your own risk. You acknowledge and agree that (i) we make no
representations with respect to the accuracy, reliability or suitability of the farm maps for any particular purpose; (ii) the farm maps should not be relied upon for the purposes of any
decisions made regarding your farming activities; (iii) we shall not be liable and you release us from any loss or damage however caused that arises from your use of or reliance on the farm
maps; and (iv) any implied condition, warranty or guarantee that would otherwise apply in respect of the farm maps is excluded to the fullest extent permitted by law. Where our liability
cannot be excluded, our liability is limited at our option to supplying the relevant goods or services again, or paying the cost of that supply.

2021

Soil pH

4.9

5.1

5.2

5.3

5.4

5.5

Above 5.5

Aluminium Levels

High- toxic to legumes

Calcium Levels 

Low

Cropping Constraints

Total Area: 199.79 ha

Important Note: The farm maps have been provided to you for informational and planning purposes only and are not intended to be relied upon in situations where precise location
information is needed or where erroneous, inaccurate, time delayed or incomplete location or map data may lead to loss or damage of any kind whatsoever. You acknowledge and agree
that the actual characteristics of your farm may differ from what is disclosed on the farm maps. Farm maps are to be used at your own risk. You acknowledge and agree that (i) we make no
representations with respect to the accuracy, reliability or suitability of the farm maps for any particular purpose; (ii) the farm maps should not be relied upon for the purposes of any
decisions made regarding your farming activities; (iii) we shall not be liable and you release us from any loss or damage however caused that arises from your use of or reliance on the farm
maps; and (iv) any implied condition, warranty or guarantee that would otherwise apply in respect of the farm maps is excluded to the fullest extent permitted by law. Where our liability
cannot be excluded, our liability is limited at our option to supplying the relevant goods or services again, or paying the cost of that supply.

2021

Soil pH

4.9

5.1

5.2

5.3

5.4

5.5

Above 5.5

Aluminium Levels

High- toxic to legumes

Calcium Levels 

Low

Cropping Constraints

Total Area: 199.79 ha

Important Note: The farm maps have been provided to you for informational and planning purposes only and are not intended to be relied upon in situations where precise location
information is needed or where erroneous, inaccurate, time delayed or incomplete location or map data may lead to loss or damage of any kind whatsoever. You acknowledge and agree
that the actual characteristics of your farm may differ from what is disclosed on the farm maps. Farm maps are to be used at your own risk. You acknowledge and agree that (i) we make no
representations with respect to the accuracy, reliability or suitability of the farm maps for any particular purpose; (ii) the farm maps should not be relied upon for the purposes of any
decisions made regarding your farming activities; (iii) we shall not be liable and you release us from any loss or damage however caused that arises from your use of or reliance on the farm
maps; and (iv) any implied condition, warranty or guarantee that would otherwise apply in respect of the farm maps is excluded to the fullest extent permitted by law. Where our liability
cannot be excluded, our liability is limited at our option to supplying the relevant goods or services again, or paying the cost of that supply.

2021

Soil pH

4.9

5.1

5.2

5.3

5.4

5.5

Above 5.5

Aluminium Levels

High- toxic to legumes

Calcium Levels 

Low

Cropping Constraints

Total Area: 199.79 ha

Important Note: The farm maps have been provided to you for informational and planning purposes only and are not intended to be relied upon in situations where precise location
information is needed or where erroneous, inaccurate, time delayed or incomplete location or map data may lead to loss or damage of any kind whatsoever. You acknowledge and agree
that the actual characteristics of your farm may differ from what is disclosed on the farm maps. Farm maps are to be used at your own risk. You acknowledge and agree that (i) we make no
representations with respect to the accuracy, reliability or suitability of the farm maps for any particular purpose; (ii) the farm maps should not be relied upon for the purposes of any
decisions made regarding your farming activities; (iii) we shall not be liable and you release us from any loss or damage however caused that arises from your use of or reliance on the farm
maps; and (iv) any implied condition, warranty or guarantee that would otherwise apply in respect of the farm maps is excluded to the fullest extent permitted by law. Where our liability
cannot be excluded, our liability is limited at our option to supplying the relevant goods or services again, or paying the cost of that supply.

2021

Soil pH

4.9

5.1

5.2

5.3

5.4

5.5

Above 5.5

Aluminium Levels

High- toxic to legumes

Calcium Levels 

Low

Figure 2 - Farm Map

Figure 3 - Aluminium root damage resembles 
nematode damage. Affected plants are highly 
susceptible to water stress.

(Photo: Anderson and Bowen 1990 Copyright. Sugarcane Nutrition. 
Potash and Phosphate Institute, Atlanta, GA) 
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ADOPTING AND 
IMPLEMENTING THE NEW 
PRACTICE CHANGE
Focusing on all the above and addressing the 
constraints, we identified a Loveland product 
called “Structure” with the potential to assist 
with the issues which generated a practice 
change trial in the fallow block. The trial 
compares using Rick’s usual Liquaforce Plant 
Starter @ 100 L/ha at planting verses Liquaforce 
Plant Starter @ 100 L/ha product and adding 10 
L/ha Structure into his fungicide at planting. The 
entire plant block was top-dressed using the 
same granular product and rates at fill in.

Loveland Structure is relatively new to 
sugarcane in Australia and is truly a unique 
product that no other technology offers. The 
“Reacted Carbon Technology” is a formulation 
of Nitrogen, Phosphate and Zinc, which are 
reacted in a proprietary process with very 
high-quality organic acids. These organic acids 
form a single bond with the Phosphate (P) and 
Zinc (Zn) complexing these ions, this means that 
complex P & Zn don’t bind near as readily with 
other ions in the soil, meaning you can expect 
much greater P and Zn availability in the plant/
sugarcane. With long chain and short chain 
organic acids this product has many beneficial 
properties that stay in the soil and act as a 
“buffer” for the roots taking up undesirable ions 
like salt (Na), chloride (Cl) and aluminium (Al) 
and the undesirables will stick to these organic 
acids and not enter the roots.

The other mode of action in these organic acids, 
is they contain an amount of transmembrane 
proteins (TMPs), these TMPs give the plant 
the ability to decipher between two ions of 
similar molecular weight, say Potassium (K) and 
Sodium (Na), so the plant will be able to take up 
more K.

By applying Structure, the crops will be able to 
deal with heat stress much better as they will be 
able to take up more K to regulate the stomata 
and create a healthy moisture gradient in the 
plant and be able to retain internal moisture 
and transpire when necessary. This has led to 
a healthier crop in high temperature or dry 
conditions.

Hence, we decided to trial this product to 
observe the following:

a.	 Observe if it visually works in the field and 
crop

b.	 In conjunction with lime application, 
alleviate and assist with a healthier 
sugarcane crop. 

c.	 Be cost effective

OUTCOMES
The program has confirmed the importance of 
conducting soil tests early to identify any issues 
prior to sowing any crop. Soil test can assist 
with making informed financial decisions when 
considering what crop to grow and where. 

Figure 4 - Ground Level

Figure 5 - Aerial View Rick’s Structure Trial

Untreated Structure @ 10L/ha

---
---
---
---
--

Untreated Structure @10L/ha

---
---
---
---
---

Figure 6 - NDVI Image or Block 



60  PROJECT CATALYST 2023

Although broadcasting of crushed Ag lime 
would be beneficial this was not an option for 
Rick, however, he is still addressing the low Ca 
levels with OzCal @ 450 kg/ha. 
Using both OzCal in conjunction with Loveland 
Structure the visual outcome is becoming 
more evident as the crop continues to grow 
throughout 2021-2022 season.
During the heat wave on the 6th January 2022 
where temperatures soared to 35 0C with 67% 
humidity, we could identify the Structure treated 
strips on right handling heat stress far better 
than the untreated areas which were showing a 
lot of leaf curling around 11:30am. (Figures 4-6)
Structure treated areas also showed considerably 
more biomass which should also increase 
transpiration of chlorophyll with better leaf 
surfaces, plant growth and yield which should 
reflect at harvest time in 2022. This has also been 
observed in another Structure trial at Pinnacle 
on Krasnozem soils which tends to tie up 
available phosphorous due to high iron content 
in soil. (Figures 7 & 8)

RESULTS
Rick has managed to plant some Sun Hemp into 
his 2022 fallow to further support his sediment 
control, nitrogen fixing and robust nature of 
Sun Hemp ability to tolerate his soil Aluminium 
levels with a breakcrop. (Figure 9)
Unfortunately, with the 2022 crush Rick’s 
Structure block wasn’t harvested due to wet 
weather and is currently standover. 
The Pinnacle Structure block was harvested, 
(Figure 10) however, the mill mis-sampled some 
of the structure bins which has interfered with 
the results and the overall bin weighs for both 
treated and untreated area averaged out the 
same. 

Figure 9

Figure 7 - Pinnacle Structure trial

Figure 8 - Pinnacle Structure trial

Figure 10
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Partnering with you to deliver Sustainable Agriculture

We’re working alongside farmers and 
landholders on their properties to achieve 
practice change that not only increases on-farm 
productivity and profitability, but also supports 
a reduction on impacts including sediment loss, 
erosion, and chemical runoff into the Mackay 
Whitsunday region catchment areas.
Over the past year, it has been incredible to 

see the increasing willingness of landholders 
to take part in initiatives and share innovative 
ideas – many with positive results leading to the 
adoption of these practices on a broader scale. 
Several local growers involved in water quality 
programs have focused on more efficient 
application of pesticides. Through the 
fabrication of a high clearance spray tractor and 
GPS rate controller, one grower has reported 
reduced pesticide usage by 15 percent.  
Others have adopted precision agriculture 
technology to identify and address soil 
constraints, such as pH to reduce their costs 
and the amount of fertiliser required. Adopting 
practices such as planting soy or mung beans 
has allowed some growers to reduce the amount 
of synthetic nitrogen being applied, which can 
result in big cost savings.
One local farmer has earned recognition as 
a Reef Conservation Champion at the 2022 
Queensland Farmers Federation Awards by 
working to improve wetlands on his grazing and 
cane property. 

Through funding from the Australian 
Government’s Reef Trust, he was able to remove 
invasive weeds and construct fishways to 
improve connectivity between the freshwater 
and marine environment. Other changes, such 
as fencing, and off-stream watering points have 
had dramatic results and benefited both the 
landscape and his farming operation.
We recognise new challenges as well as the 
opportunities facing landholders today and are 
excited to support Project Catalyst and continue 
our involvement in the outstanding work that 
is being undertaken across our catchments to 
support sustainable and productive farming.
We look forward to continuing our work with 
local growers to improve production, resilience, 
and sustainability beyond 2030, through our 
funded programs and events.

To see other ways we are making smart 
farming simple, visit us at aglantis.com.au  

For more information on how we may
be able to help you please contact
Reef Catchments.
E: info@reefcatchments.com
T: (07) 4968 4200. 

Making GPS Work For You

In recent years, increased regulatory compliance 
has required farmers to keep more records of 
their day-to-day operations. GPS systems can be 
challenging at the best of times.
We can help make record-keeping easy, by 
setting up your GPS to record operations while 
they are being performed. 
Not only does this provide you with accurate 
records to assist with meeting regulatory 
compliance, but it also sets a solid foundation for 
progression in precision farming.

AGLANTIS rises to respond to a need in 
farming operations. An Australian-owned 
smart farming company based in the Burdekin 
– working with farmers across Queensland to 
provide innovative, practical, reliable solutions. 
Empowering you with knowledge and reliable 
service. 
Reliability is a core value, and we achieve it by 
ensuring you have easy access to local on-ground 
support and specialist advice from our leading 
smart farming experts. 
Managing director Luke Malan has worked with 
and provided tailored agricultural extension 
services to over one-hundred farmers in the 
Burdekin region, with a key focus on farming 
solutions that improve business sustainability 
and profitability.
We can help you understand GPS systems 
whether they’re blue, green, red, or yellow. 
Offering one-on-one tailored smart farming 
services to all farmers from the Wet Tropics to 
Mackay Whitsundays Regions.
Luke and Barry bring decades of combined 

sugarcane industry experience, to share 
knowledge and provide local support in Ayr and 
Townsville. 
Innovation is crucial to make farming easier, 
more intuitive, and more profitable. 
Being involved with Project Catalyst over the 
past 8 years, we are proud to support growers 
attending the 2023 Project Catalyst Forum and 
our team looks forward to connecting with both 
growers and project partners in Cairns.
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NOTES
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Thank You
We could not accomplish our goals

without the support, involvement and enthusiasm
of our committed supporters.

GROWER SPONSORS

PARTNERS

Bi
o Dunder ®

Sustainable Growth, Renewable Resourc
e

EVENT SPONSORS
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