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Summary 

Demonstrations of land management practices designed to reduce off farm movement of pollutants 

from sugarcane have been implemented in the Wet Tropics region of Queensland under the 

Queensland Government’s Major Integrated Projects (MIP). The Wet Tropics MIP has concentrated 

interventions in the Tully and Johnstone Catchments and aims to investigate the potential 

effectiveness of the practices. This study has modelled the management actions implemented in 

sugarcane at five of the MIP demonstration sites using APSIM. Modelling allows comparison of 

practices without confounding factors, such as monitoring limitations or soil variation within a demo 

plot, and comparisons can be extended to incorporate seasonal variation across many years. Land 

management practices demonstrated included actions designed to improve soil health and thereby 

reduce fertiliser requirements, improved matching of fertiliser rates to crop requirements based on 

yield and crop stage and compared a sugarcane monoculture (plough out replant) with weedy or 

legume crop fallow periods. With the current parameterisation of these sites in APSIM, reductions in 

dissolved inorganic nitrogen (DIN) losses through runoff ranged from 2 to 80 per cent and nitrate (N) 

in leaching from 25 to 50 per cent respectively. Each of the practices demonstrated were modelled to 

produce benefits in terms of reducing offsite movement of nitrogen and have potential to contribute to 

improving water quality entering the Great Barrier Reef if adopted more widely.  
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Background 

Land managers make decisions that impact the off farm movement of pollutants into downstream 

ecosystems. Agricultural runoff in Queensland has been shown to affect water quality entering the 

World Heritage listed Great Barrier Reef. In response the Australian and Queensland Governments 

have initiated the Reef 2050 Water Quality Improvement Plan (https://www.reefplan.qld.gov.au/) 

which sets targets for improving water quality. Understanding the relative efficacy of current 

management practices and innovative solutions in terms of pollutant reductions is important to 

achieving these targets.  

The Queensland Government’s Reef Water Quality Program has implemented two major integrated 

projects (MIPs) to accelerate understanding of how to reduce nutrient, sediment and pesticide loads 

into waterways in the Wet Tropics and Burdekin regions. The MIPs have concentrated interventions 

and management efforts at a catchment scale and aim to fully evaluate their effectiveness in 

improving water quality. The MIP project combines local knowledge and available science to deliver 

water quality data to drive solutions that benefit farmers and the Great Barrier Reef. In the Wet 

Tropics MIP, projects have been implemented in the Tully and Johnstone Catchments and have 

included paddock demonstrations in sugarcane and bananas and catchment repair interventions 

including installed bioreactors and wetlands. The current report investigates the modelled 

effectiveness of the management actions demonstrated in sugarcane at five of the MIPs 

demonstration sites: 

 T2 – Improving soil health to increase fertiliser use efficiency 

 T1b – Reduced fertiliser application rates 

 T3 – Matching fertiliser rates to crop needs 

 J1 – Fallow treatment comparison of plough out replant, weeds or legumes 

 J10 – Reducing fertiliser application rates to match lower yield expectations in late ratoons 

Field demonstration sites provide valuable data on practice effectiveness and engage local 

communities with the findings. However, measured comparisons between treatments are complicated 

by seasonal variation, soil variation within and between treatment plots and limitations on monitoring 

such as the length time available for the study and the ability to replicate treatments. The APSIM 

agricultural production model has been used to compare the water quality outcomes of the trialled 

treatments without these complications and across an extended timeframe. The APSIM paddock 

scale modelling results presented here will also be used to inform pollutant generation in the Source 

Catchments model to investigate the cumulative impacts of the MIPs interventions at the end of 

catchment scale.  

Modelled Sugarcane Demonstration Trials 

T2 

The Tully T2 sugarcane trial has investigated the benefits of improving soil health on the efficiency of 

fertiliser use. Industry standard practice (BMP-accredited) was compared to innovative practices 

which included a multispecies cover crop fallow, incorporation of compost, controlled traffic on wider 

rows and reduced fertiliser application rates. The innovative practices aimed to increase soil carbon 

stores which may also increase soil nutrient availability for plant growth (Liu et al., 2018) increasing 

productivity and thereby reducing offsite nutrient losses.  

Modelling 

An industry standard practice and the innovative practices treatment at T2 (Appendix I, Table 1) were 

modelled in APSIM (v7.10). APSIM was run for 60 years (1960 to 2020), with results summarised for 

the last 50 years. This extended climate period allowed comparison of the implemented treatments 

https://www.reefplan.qld.gov.au/
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over a range of seasonal conditions. The simulations followed a 7 year crop rotation that mimicked 

the history of the site. Cane was planted in 2013, followed by five ratoons, a watermelon crop and 

then a fallow (Appendix I, Table 2). Watermelons cannot be represented in APSIM so a generic plant 

module, weed, was used to represent the water usage and cover provided by that crop. The industry 

standard treatment had a weedy fallow while the innovative practices treatment grew a multispecies 

cover crop. The multispecies cover crop included sorghum-sudangrass, tillage radish, sunflowers, 

clover, desmodium and cowpeas. Of these crops sunflowers and cowpeas were available in APSIM, 

and cowpeas were modelled.  

Climate data from SILO (https://www.longpaddock.qld.gov.au/silo/about/) for coordinates Latitude 

18.00, Longitude 145.80 was used with rainfall and min and max daily temperature replaced with 

measured values for December 2018 to January 2020 (Appendix I, Figure 17). Values for the period 

14-5-2019 to 17-5-2019 were from SILO rather than measured due to debris in the tipping bucket rain 

gauge.  

While there was variation in the soil mapped across the trial site (Appendix I, Figure 18), both 

treatments have been modelled on the dominant soil to allow comparison of the practices without this 

confounding factor. The dominant soil was a Lugger (sandy clay loam) soil type with a plant available 

water capacity of 117 mm on a slope of 1.5 per cent (Appendix I, Figure 19). Data from site 47 of the 

soil survey was used to parameterise the model (Enderlin, 2019a). Row spacing was modelled as 

increasing from 1.8 to 1.9 m double rows between treatments with GPS guidance used in the 

innovative practices treatment. This was modelled to reduce the area of the field that was trafficked 

from 57 per cent (1.8m rows with no GPS guidance, Price et al 2004) to the 26 per cent theoretical 

minimum area assuming no driver error due to GPS guidance (Price et al., 2004). Future modelling 

will update this to reflect the use of GPS guidance on both treatments and a row spacing of 1.85 on 

the industry standard treatment. In this report, the differences were modelled as a reduction in the 

runoff curve number factor. The industry standard treatment was tilled at plant (deep ripped and 

disced), while the innovative practices treatment implemented permanent beds with no tillage at plant. 

The tillage operations defined for the Paddock to Reef integrated Monitoring, Modelling and Reporting 

Program (P2R) APSIM sugarcane modelling were applied where site specific details were not 

available (Appendix I, Table 1). These operations included a multi weeder, semi hill up and hill up 

following plant in the industry standard treatment with no tillage modelled through the ratoons.  

Fertiliser rates were reduced in the innovative practices treatment, from 100 kg N/ha to 64 kg N/ha for 

both plant and ratoon crops. Mill mud (100 t/ha) was modelled as being surface applied to the industry 

standard treatment at plant. By comparison, a compost (20 t/ha) was incorporated into the innovative 

practices treatment prior to planting the multispecies cover crop. However, updated site data shows 

that mill mud was applied to both treatments before the watermelon crop. This will be updated in 

future modelling for the site. Dissolved Inorganic Nitrogen (DIN) in runoff was modelled using 

empirical relationships developed from sugarcane monitoring sites in Queensland (Fraser et al, 2017).  

Modelled Outputs 

The innovative practices treatment reduced the total loss of DIN in runoff by approximately 

80 per cent and N in leaching by 40 per cent (Figure 3) compared to the industry standard 

treatment. A surface application of mill mud and a higher fertiliser application rate for the 

industry standard treatment contributed to these differences. Future modelling will be 

updated to reflect mill mud applications to both treatments.  

 
Measured yields for the Industry Standard treatment for six years, from 2013 to 2018, compared well 

to the APSIM predicted yields for the same period (Figure 1 ). The modelled yields for the Innovative 

Practices treatment (87 t/ha/year) were approximately 5 t/ha lower on average across the 50 year 

https://www.longpaddock.qld.gov.au/silo/about/
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simulation period than the Industry Standard treatment (92 t/ha/year). This was largely due to the 

lower stalk density at planting simulated in APSIM.  

The improved soil management practices (reduced tillage, wider row spacing and higher cover during 

the fallow period) resulted in a decrease in runoff volumes and a subsequent increase in drainage 

(Figure 2). Reduced runoff as well as higher cover levels resulted in soil losses being reduced by 

approximately 30 per cent (Figure 4). The decrease in runoff volumes meant that the decrease in DIN 

lost in runoff was greater than would be observed if only fertiliser rates and mill mud applications were 

changed. The increased drainage volumes meant the magnitude of the reduction in N leached was 

only half that observed for the runoff losses (40 per cent reduction in N leached compared to 80 per 

cent reduction for DIN in runoff).  

Figures 20-22 (Appendix I) present the losses from the treatments at T2 compared to the lowest (All 

A) and the highest (All D) water quality risk management scenarios defined for the Paddock to Reef 

(P2R) Report Cards. The All D scenario included full cultivation, no green cane trash blanketing 

(GCTB), no traffic control, a bare fallow and high fertiliser and mill mud application rates. The industry 

standard treatment produced less than 20 per cent of the DIN in runoff produced by the All D 

scenario. By comparison the All A scenario included zero till, GCTB, full controlled traffic, a well-

managed legume fallow, no mill mud and low fertiliser application rates. The innovative practices 

treatment produced DIN losses that were lower than the All A scenario (Figure 20). This was because 

the fertiliser rate applied was lower than that calculated for A class nutrient management for P2R 

which uses the yield potential for a site (annual average yield over a long-term simulation plus two 

standard errors).  

 

 

Figure 1. Measured yields for the industry standard practices trial at T2 compared to APSIM 

modelled yields for both treatments for the same period (2013-2018) 
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Figure 2. Modelled runoff and drainage from the Industry Standard practices and Innovative 

practices treatments at T2 

 

  

Figure 3. Box plot summarising APSIM modelled between year variations in dissolved 

inorganic nitrogen (DIN) lost in runoff and nitrate in leaching from the industry standard and 

innovative practices treatments at T2 
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Figure 4. Box plot summarising APSIM modelled between year variations in soil loss from the 

Industry Standard and Innovative Practices Treatments at T2 
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T1B 

The sugarcane trial at T1b is a paired demonstration which has investigated the benefits of best 

practice nutrient management planning through a holistic farm approach which included a mixed 

species cover crop (legumes and sunflowers) in fallows. Fertiliser application rates calculated 

following the Six Easy Steps recommendations were compared to variable rate fertiliser applications 

which accounted for different soil types and any yield constraints. 

Modelling 

Existing Paddock to Reef (P2R) Report Card model runs comparing fertiliser rate planning strategies 

have been summarised to provide estimates of the potential water quality benefits relevant to the T1b 

trial. Fertiliser applications at a Six Easy Steps rate (110 kg N/ha), calculated following the district 

yield potential, and applications calculated based on management zone yield potential (87 kg N/ha) 

have been compared. Yield potential was defined as the modelled annual average yield plus two 

standard errors. Under the P2R management practices framework, these strategies align with C class 

nutrient management and B class nutrient management respectively. Soil management practices 

were assumed to be consistent with C class soil management (reduced till in plant cane, minimum till 

through ratoons, legume fallow). Future modelling will use D class soil management to reflect the 

more intensive tillage regime followed at this site. Climate data from SILO 

(https://www.longpaddock.qld.gov.au/silo/about/) for coordinates Latitude 17.90, Longitude 145.95 

was used. Simulations were modelled on a duplex brown Chromosol (clay loam), on a slope of 0.2 

per cent, which was mapped near T1b. 

Modelled Outputs 

Applying fertiliser at the Six Easy Steps rate based on district yield potential resulted in DIN 

in runoff and N leached losses that were 5 and 35 per cent higher respectively than if 

fertiliser was applied according to the yield potential (Figures 5 and 6). 

 

  

Figure 5. Box plot summarising APSIM modelled between year variations in dissolved 

inorganic nitrogen (DIN) lost in runoff from Paddock to Reef simulations relevant to T1b. DD=D 

soil and D nutrient management, CC = C soil and C nutrient management, CB = C soil and B 

nutrient management, AA = A soil and A nutrient management.  

 

https://www.longpaddock.qld.gov.au/silo/about/
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Figure 6. Box plot summarising APSIM modelled between year variations in nitrate lost in 

drainage from Paddock to Reef simulations relevant to T1b. DD=D soil and D nutrient 

management, CC = C soil and C nutrient management, CB = C soil and B nutrient 

management, AA = A soil and A nutrient management.  

 

 

Figure 7. Box plot summarising APSIM modelled between year variations in soil loss from 

Paddock to Reef simulations relevant to T1b. DD=D soil and D nutrient management, CC = C 

soil and C nutrient management, CB = C soil and B nutrient management, AA = A soil and A 

nutrient management.  
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T3 

The T3 Tully demonstration site aimed to demonstrate the relative water quality benefit of matching 

fertiliser rate to crop needs at different stages of growth. Specifically, split applications at reduced 

rates were trialled in ratoon crops.  

Modelling 

Existing Paddock to Reef (P2R) Report Card model runs comparing fertiliser applications strategies 

have been summarised to provide estimates of the potential water quality benefits relevant to the T3 

trial. Fertiliser applications at a Six Easy Steps rate, calculated following the district yield potential, 

and applications calculated based on management zone potential using a target nitrogen use 

efficiency (NUE) of 1.2 kg N/tonne of sugarcane up to 100 tonnes per hectare and 1kg N for every 

tonne thereafter have been compared. Under the P2R management practices framework, these 

strategies align with C class nutrient management and A class nutrient management respectively. Soil 

management practices were assumed to be consistent with P2R C class soil management (reduced 

till in plant cane, minimum till through ratoons, legume fallow). Climate data from SILO 

(https://www.longpaddock.qld.gov.au/silo/about/) for coordinates Latitude 18.00, Longitude 146.00 

was used. Results here are presented for a Coom (structured clay loam) and a Thorpe (sandy loam) 

series soil on a slope of 0.2 per cent, both of which have been found to be mapped around the T3 trial 

site.  

Modelled Outputs 

Applying fertiliser at the Six Easy Steps rate based on district yield potential resulted in DIN 

in runoff and N leached losses that were 10-12 (Coom and Thorpe) and 45-47 (Coom and 

Thorpe) per cent higher respectively than fertiliser was applied according to the yield 

potential with an NUE of 1.2 kg N/tonne of cane (Figures 8 and 9).  

 

 

Figure 8. Box plot summarising APSIM modelled between year variations in dissolved 

inorganic nitrogen (DIN) lost in runoff from Paddock to Reef simulations relevant to T3. DD=D 

soil and D nutrient management, CC = C soil and C nutrient management, CB = C soil and B 

nutrient management, AA = A soil and A nutrient management.  

 

https://www.longpaddock.qld.gov.au/silo/about/
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Figure 9. Box plot summarising APSIM modelled between year variations in nitrate lost in 

drainage from Paddock to Reef simulations relevant to T3. DD=D soil and D nutrient 

management, CC = C soil and C nutrient management, CB = C soil and B nutrient 

management, AA = A soil and A nutrient management.  

 

 

Figure 10. Box plot summarising APSIM modelled between year variations in soil loss from 

Paddock to Reef simulations relevant to T3. DD=D soil and D nutrient management, CC = C soil 

and C nutrient management, CB = C soil and B nutrient management, AA = A soil and A 

nutrient management.  
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J1 

The Johnstone demonstration site J1 aimed to quantify the water quality implications of different 

fallow management practices. Three practices were compared; plough out replant, a weedy fallow 

and a legume fallow. Plough out replant (PORP) means that an old ratoon is replaced with plant cane 

with no fallow period between the cropping cycles. There is no break in the sugarcane monoculture 

and also no breaks in fertiliser applications. By contrast a weedy fallow provides a break for the soil 

as well as a period of no fertiliser applications. A legume fallow provides further soil benefits and 

discounts were made to future fertiliser applications to account for any additional nitrogen provided by 

the legume crop.  

Modelling 

Three fallow treatments, and their subsequent implications for nitrogen application rates, were 

modelled at J1. APSIM was run for 60 years (1960 to 2020), with results summarised for the last 50 

years, following crop rotations that represent PORP and weedy or legume fallows (Appendix II, Table 

3 and 4). These rotations are based on P2R Report Card APSIM modelling scenarios defined with an 

expert working group. The planting dates were thought to be representative of approximately 40% of 

the Johnstone area. Weeds were modelled in the weedy fallow treatment and the legume fallow was 

modelled as a cowpea crop. A minimum tillage regime with partial control traffic was assumed for all 

treatments. Fertiliser rates, split at plant and in ratoons, for each of the treatments were 116 kg N/ha 

for the PORP, 92 kg N/ha for the weedy fallow treatment and 67 kg N/ha for the legume fallow 

treatment. No mill mud was applied in these simulations. The paddock activities undertaken at the 

site, including planting and tillage operations and fertiliser applications, were simulated from Aug 2018 

(Appendix II, Table 5).  

Climate data from SILO (https://www.longpaddock.qld.gov.au/silo/about/) for coordinates Latitude 

17.55, Longitude 146.00 was used with rainfall and min and max daily temperature replaced with 

measured values for December 2018 to January 2020 (Appendix II, Figure 23). The treatments have 

been modelled on a Pin Gin Ferrosol with a plant available water capacity of 110 mm and a slope of 1 

per cent, which was the dominant soil mapped across the trial paddocks (Appendix II, Figure 24) 

(Enderlin 2019b). Parameters for soil water were taken from a South Johnstone Pin Gin which was 

well characterised for the Paddock to Reef rainfall simulation program (Foley J 2020, personal 

communication, 27 May) extended to represent the depth of the soil profile at J1 (Appendix II, Figure 

25).  

Modelled Outputs 

Including a legume fallow and reducing fertiliser rates resulted in 30 per cent less DIN lost in 

runoff and 40 per cent less N leached compared to a PORP system (Figure 12 and 13). 

Including a weedy fallow in the rotation reduced DIN in runoff by roughly 15 per cent and N 

leached by 37 per cent compared to a PORP system. 

 
Modelled yields were on average 82 t/ha for the PORP, 95 t/ha for the weedy fallow and 97 t/ha for 

the legume fallow treatments (Figure 11). The reported yield from the site was 92t/ha for the legume 

fallow treatment in 2018 which is comparable to the modelled values. Yield increases of 20 to 30 per 

cent have been previously reported when breaking the sugarcane PORP monoculture (Garside et al., 

2005).  

Figures 26-28 (Appendix II) present the losses from the treatments at J1 compared to the lowest (All 

A) and the highest (All D) water quality risk management scenarios defined for the Paddock to Reef 

Report Cards. The All D scenario included full cultivation, no green cane trash blanketing (GCTB), no 

traffic control, a bare fallow and high fertiliser and mill mud application rates. The modelled PORP 

https://www.longpaddock.qld.gov.au/silo/about/
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treatment produced less than 15 per cent of the DIN in runoff and N leached produced by the All D 

scenario and approximately 30 per cent of the soil loss while losses were similar to the All A scenario. 

 

 

Figure 11. Modelled yields for the legume fallow, weedy fallow and plough out replant 

treatments across the 50 year simulation for J1 

 

 

Figure 12. Box plot summarising APSIM modelled between year variations in dissolved 

inorganic nitrogen lost in in runoff (kg/ha/yr) from the plough out replant (PORP), weedy fallow 

and legume treatments at J1 
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Figure 13. Box plot summarising APSIM modelled between year variations in nitrate leached 

(kg/ha/yr) from the plough out replant (PORP), weedy fallow and legume treatments at J1 

 

 

Figure 14. Box plot summarising APSIM modelled between year variations in soil loss (t/ha/yr) 

from the plough out replant (PORP), weedy fallow and legume treatments at J1 
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J10 

This site in the Johnstone is growing cane on the last ratoon of the cycle. Later sugarcane ratoons 

have a limited yield potential so reducing fertiliser application rates for these ratoons should provide 

water quality benefits. Traditional rates of fertiliser application have been compared to a 20 per cent 

reduction in applications for the last ratoon crop. 

Modelling 

The APSIM soil and climate input parameters used to model J1 were also used to represent the 

treatments implemented at J10 (see above). The plough out replant treatment from J1 was selected 

due to the higher fertiliser application rate. Fertiliser was applied to ratoons at 116 kg N/ha and the 

losses in runoff and drainage compared to a 20 per cent reduced application of 92 kg N/ha for the 4th 

and 5th ratoons.  

Modelled Outputs 

Reducing fertiliser applications in late ratoons by 20 per cent reduced the DIN lost in runoff 

by 2 per cent and N leached by 29 per cent (Figure 15) but did not impact yields or soil loss 

(Figure 16). 

 

  

Figure 15. Box plots summarising APSIM modelled between year variations in dissolved 

inorganic nitrogen (DIN) lost in runoff and nitrate in leaching from the constant fertiliser rate 

and the reduced fertiliser rate treatments at J10 
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Figure 16. Box plots summarising APSIM modelled between year variations in soil loss and 

yield from the constant fertiliser rate and the reduced fertiliser rate treatments at J10 
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Appendix I. T2 Supporting Information 

Model Set Up 

Table 1 Timeline of paddock activities simulated at T2 for the industry standard and innovative 

practices treatments for the horticulture, fallow and plant crop stages 

Paddock activities  Industry Standard Practices  Innovative Practices  

June 2018 Cane harvested Cane harvested 

Sept 2018 Watermelon crop planted  

(Weed in APSIM) 

Watermelon crop planted  

(Weed in APSIM) 

Late Nov 2018 End watermelon crop End watermelon crop 

Dec 2018 Laser levelled Laser levelled 

Dec 2018  20 t/ha compost incorporated 

Dec 2018 Weedy fallow ‘planted’ in APSIM 1.9m rows formed 

18 Dec 2018  Multispecies cover crop planted 

(cowpea in APSIM) 

Late April 2019 Spray out weedy fallow Spray out cover crop 

13 May 2019  Crimp roller, wavy disc to 

incorporate cover crop 

30 June 2019 Deep rip, disc  

4 July 2019 Planted cane single row on 1.8m 

row spacing. Stalk density 10t/ha. 

100t/ha mill mud surface applied 

following planting.  

Direct drill planted dual rows 

500mm apart on 1.9m row spacing 

with GPS guidance. Stalk density 

4.2t/ha. 

 

Table 2 Crop history *value assumed or approximate 

Year Crop Stage Crop Age (days) 

2013 Plant - 4July 395* 

2014 1 Ratoon 350 

2015 2 Ratoon 363 

2016 3 Ratoon 341 

2017 4 Ratoon 341 

2018 5 Ratoon 369 

2018 Horticulture (Watermelon) 90* 

2018 Fallow 210* 
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Figure 17 Site measured rainfall for T2 compared to rainfall data for the closest SILO data drill. 

 

 

Figure 18 Soil map of the T2 trial paddocks (Enderlin, 2019a) 
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Figure 19 Soil water properties from the Lugger soil mapped at T2, predicted by PAWCER 

(Littleboy, 2002) (Enderlin, 2019a) 
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Modelled Outputs  

 

Figure 20. Modelled DIN in runoff from trial treatments at T2 compared to All D and All A 

management practices as defined for the Paddock to Reef program 

 

 

Figure 21. Modelled nitrate leached from trial treatments at T2 compared to All D and All A 

management practices as defined for the Paddock to Reef program 
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Figure 22. Modelled soil loss from trial treatments at T2 compared to All D and All A 

management practices as defined for the Paddock to Reef program 
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Appendix II. J1 Supporting Information 

Model Set Up 

Table 3 Crop cycle modelled for the plough out replant treatment at J1 
 

Plant 1R 2R 3R 4R 5R 

Crop Start 15 Aug 15 Sept 15 Sept 15 Aug 15 July 15 July 

Crop Harvest 14 Sept 14 Sept 14 Aug 14 July 14 July 14 Aug 

Age (months) 13 12 11 11 12 13 

 

Table 4 Crop cycle modelled for weedy and legume fallow treatments at J1 
 

Plant 1R 2R 3R 4R 5R Fallow 

Crop Start 15 Aug 15 Sep 16Aug 16 Sept 11 Sep 23 Oct 15 Dec 

Crop Harvest 14 Sep 15Aug 15 Sept 10Sep 22 Oct 30 Oct  

Age (months) 12 11 13 12.13 13.38 12.23 8 

 

Table 5 Timeline of paddock activities simulated at J1 for the plough out replant, weedy fallow 

and legume fallow treatments  

JA1 – Ploughout Replant JB – Weedy Fallow JC – Legume Fallow 

Date Activity Date Activity Date Activity 

28/08/2018 PLANTED 14/03/2019 HERBICIDE - 
Round Up 
(Glyphosate) at 
5L/ha 

14/03/2019 HERBICIDE - 
Round Up 
(Glyphosate) at 
5L/ha 

28/08/2018 FERTILISED - DAP 
SS (18.9N: 12P: 0K: 
10.6S) applied at 
247kg/ha 

11/07/2019 HERBICIDE - 
Round Up 
(Glyphosate) at 
5L/ha 

6/04/2019 Planted Legumes 
(Cowpea Meringa) 
at 25kg/ha 

31/10/2018 HERBICIDE - 
Daconate (MSMA) 
applied at 5L/ha 

  11/07/2019 HERBICIDE - 
Round Up 
(Glyphosate) at 
5L/ha 

18/06/2019 HERBICIDE - 
Picoflex (Picloram) 
at 0.4L/ha & 
Starane (Fluroxpyr) 
at 1.5L/ha 

    

8/07/2019 HARVESTED     

JA2 – Ploughout Replant     

28/08/2019 CULTIVATED – 
offset disc 

28/08/2019 CULTIVATED – 
offset disc 

28/08/2019 CULTIVATED – 
offset disc 

4/09/2019 FERTILISED – 
Blend 3 at 2.5t/ha 

4/09/2019 FERTILISED – 
Blend 3 at 2.5t/ha 

4/09/2019 FERTILISED – 
Blend 3 at 2.5t/ha 

  5/09/2019 CULTIVATED – 
wavy disc* 

5/09/2019 CULTIVATED – 
wavy disc* 

13/09/2019 CULTIVATED – 
Ripper-rotary hoe 

12/09/2019 CULTIVATED – bed 
renovator 

12/09/2019 CULTIVATED – bed 
renovator 

4/10/2019 PLANTED 4/10/2019 PLANTED 4/10/2019 PLANTED 

4/10/2019 FERTILISED – 
DAPSS (18.9N: 
12P: 0K: 10.6S) 
applied at 222kg/ha 

4/10/2019 FERTILISED – 
DAPSS (18.9N: 
12P: 0K: 10.6S) 
applied at 222kg/ha 

4/10/2019 FERTILISED – 
DAPSS (18.9N: 
12P: 0K: 10.6S) 
applied at 222kg/ha 

10/11/2019 HERBICIDE - Joker 
(2,4-D) applied at 
1.0L/ha & Tordon 
75-D (2,4-

10/11/2019 HERBICIDE - Joker 
(2,4-D) applied at 
1.0L/ha & Tordon 
75-D (2,4-

10/11/2019 HERBICIDE - Joker 
(2,4-D) applied at 
1.0L/ha & Tordon 
75-D (2,4-
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JA1 – Ploughout Replant JB – Weedy Fallow JC – Legume Fallow 

D+picloram) applied 
at 0.5L/ha 

D+picloram) applied 
at 0.5L/ha 

D+picloram) applied 
at 0.5L/ha 

5/12/2019 FERTILISED – 
Banana Special 
(20.2N: 0P: 28.0K) 
@ 370 kg/ha 

5/12/2019 FERTILISED – 
Banana Special 
(20.2N: 0P: 28.0K) 
@ 247 kg/ha 

5/12/2019 FERTILISED – 
Muriate of Potash 
(0N: 0P: 50.0K) @ 
124kg/ha 

21/02/2020 HERBICIDE – 
Comet (fluroxypyr) 
applied at 1.0L/ha  
& Joker (2,4-D) 
applied at 1.0L/ha & 
Barrage 
(diuron+hexazinone) 
applied at 0.9kg/ha 
+ Shirquat 
(paraquat) applied 
at 1.0L/ha 

21/02/2020 HERBICIDE – 
Comet (fluroxypyr) 
applied at 1.0L/ha  
& Joker (2,4-D) 
applied at 1.0L/ha & 
Barrage 
(diuron+hexazinone) 
applied at 0.9kg/ha 
+ Shirquat 
(paraquat) applied 
at 1.0L/ha 

21/02/2020 HERBICIDE – 
Comet (fluroxypyr) 
applied at 1.0L/ha  
& Joker (2,4-D) 
applied at 1.0L/ha & 
Barrage 
(diuron+hexazinone) 
applied at 0.9kg/ha 
+ Shirquat 
(paraquat) applied 
at 1.0L/ha 

 

 

Figure 23 Site measured rainfall for J1 compared to rainfall data for the closest SILO data drill. 
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Figure 24 Soil map of the J1 trial paddocks (Enderlin, 2019b)  
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Figure 25. Soil water properties from a South Johnstone Pin Gin soil measured by the Paddock 

to Reef programme (Foley J 2020, personal communication, 27 May)  
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Modelled Outputs 

 

Figure 26. Modelled DIN in runoff from trial treatments at J1 compared to All D and All A 

management practices as defined for the Paddock to Reef program 

 

 

Figure 27. Modelled nitrate leached from trial treatments at J1 compared to All D and All A 

management practices as defined for the Paddock to Reef program 
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Figure 28. Modelled soil loss from trial treatments at J1 compared to All D and All A 

management practices as defined for the Paddock to Reef program 

 


