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Introduction 

Hort360 GBR (https://www.growcom.com.au/projects/hort360gbr/) assists horticulture growers to 
address priority actions required to achieve best management practices across the Great Barrier Reef 
catchments – from Cape York down to the southern Burnett-Mary regions.  It is an opportunity for 
growers to self-assess and or work with a facilitator, to identify current on-farm practices and 
demonstrate improvements to management of nutrient, pesticide, sediment and run-off. In addition, 
it provides a pathway for horticulture growers to achieve environmental certification as a best practice 
producer in three key areas; sustainability, productivity, and farm efficiency. 

Hort360 is entirely voluntary. However, BMPs (such as Hort360) are recognised as a way for growers 
to demonstrate environmental stewardship of the Great Barrier Reef and, more broadly, the 
environment. Primary producers in Beef, Cropping and Sugar are also using BMPs to benchmark 
current farm practices, undertake improvements to farm practices and demonstrate their production 
capacity at best practice management.  This approach is supported by the Queensland Government 
looking for the best outcomes for water quality, GBR health and engagement with horticulture. 

Key outputs of the project include: 

 One-on-one extension services to assist growers undertake Hort360 
 Provision of technical resources, such as fact sheets, case studies, workbooks and farm maps 

– to support Hort360 growers in their on-farm improvements 
 Workshops, field days and other extension activities, connecting growers and stakeholders 

with the best technical expertise in the field 

Hort360 BMP is an industry owned program that is managed by Growcom for the benefit of all 
horticulture growers. The Hort360 Great Barrier Reef (GBR) project is conducted in collaboration with 
the Queensland Department of Environment and Science. 

At commencement of the Hort360GBR project Hort360 already contained a significant amount of data 
from across the Great Barrier Reef (GBR) catchment. Throughout the delivery of Reef Trust (2008 to 
2015), https://bit.ly/2mUkVZV, Growcom delivered the Hort360 Water Quality (WQ) module to enable 
growers to access incentive funding. For reporting purposes a data subset of the WQ module was 
aligned with the various Horticulture ABCD frameworks (5 of) and then provided to the various 
Natural Resource Management (NRM) regional groups for their reporting and Paddock to Reef (P2R) 
for report card purposes. 

In approximately 2012 P2R commenced using Water Quality Risk Frameworks which were loosely 
based on the ABCD frameworks and were weighted according to which practices provided the greater 
water quality outcome if improved. At this point in time Horticulture decided to shift away from the 
multitude of ABCD frameworks and develop a single Horticulture Water Quality Risk Framework 
(HWQRF) to be reported against across the GBR catchment. The development of this framework was 
later endorsed by Australian Government and Paddock to Reef. Hort360 has continued to provide a 
dataset to P2R annually for the purposes of Reef Plan Report card. The dataset provided is a collation 
of best available management practice information collated into farming systems (annual, tree and 
plantation) on a per sub catchment scale and aligned with the HWQRF. The breakdown of farming 
systems provided P2R with a finer level of information than previously provided and given horticulture 
is not modelled the data was acceptable.   

In the restructure of Hort360 the water quality (WQ) module was broken up to reduce overlap and a 
specific Reef Trust (RT) sub module was developed to assist data collection against the Horticulture 
Water Quality Risk Framework. The HWQRF has also been incorporated into the ARC GIS Collector 
app, https://bit.ly/2H3j67m, for Reef Trust reporting purposes. 

The last dataset Hort360 provided P2R was in the 1st quarter of 2018. Given Hort360 has collected 
relevant HWQRF, categorised into cropping systems (annual, tree & plantation) per sub catchment, 
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data since 2008 this dataset represents all best known management practices over a 10 year period.  
This represents approximately 500 lines of data (growers) across 50,000Ha. It is this data that has 
been used to develop the hot spot data layer.   

In development of the Hort360GBR project it was deemed useful to continue this reporting structure 
for consistency purposes. 

The original intent of developing the hot spot data layer was to provide direction / a targeted 
approach for Hort360GBR post June 2019 if the project sought to narrow its delivery focus. In the 
absence of any other spatial representation of the management practices of horticulture across the 
GBR lagoon catchment the hot spot layers at least provides a starting point for this to occur. For 
horticulture, post June 2019 represents the end of Reef Trust funding made available by Australian 
Government and the potential opportunity to redirect Hort360GBR efforts to improve water quality 
outcomes in specific areas / regions.   
 
Priority Setting 
 
To assist with understanding risk and setting priorities a review of the Reef 2050 Long Term 
Sustainability Plan 2018, Reef 2050 WQIP 2017-22, 2017 Scientific Consensus Statement, Reef Report 
Card 2016 - detailed results and the regional NRM WQIP’s (Burdekin, BMRG, Fitzroy Basin, Mackay 
Whitsunday, Wet Tropics, Cape York, Black Ross) was conducted. 
 
Reef 2050 Long Term Sustainability Plan 2018 
 
In 2015, the Australian and Queensland governments released the Reef 2050 Long-Term 
Sustainability Plan. The Plan provides an overarching framework for managing the Reef. It focuses on 
actions to address key threats and build the health and resilience of the Reef in the face of a 
changing climate. In 2018 a mid-term review was conducted. It includes new actions for immediate 
attention between now and 2020. It acknowledges that addressing climate change and accelerating 
action on water quality and other pressures is critical to providing the best possible future for the 
Reef. This Plan enhances the use of existing tools and lays the foundation for trialling new 
approaches and technologies to actively assist recovery of reef habitats at larger scales. 
 
 
 

 Sets out GBR reduction targets 
o 60% reduction in DIN 
o 25% reduction in Sediment 
o 20% reduction in Particulate N 

 Relies on 2050 WQIP 2017-22 and uses 2013 as a baseline 
 
Reef 2050 WQIP 2017-22 

 Establishes water quality targets at a NRM region and then provides a breakdown of end of 
catchment water quality targets for 35 sub catchments 

In 2015, the Australian and Queensland governments released the Reef 2050 Long-Term 
Sustainability Plan (Reef 2050). Reef 2050 has seven themes for managing the Great Barrier Reef 
World Heritage Area: 

 ecosystem health 
 biodiversity 
 heritage 
 water quality 
 community benefits 
 economic benefits 
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 governance 

The Reef 2050 Water Quality Improvement Plan 2017-2022 (the plan) is nested under the water 
quality theme of Reef 2050 and replaces the Reef Water Quality Protection Plan 2013. It is a joint 
commitment of the Australian and Queensland governments to address all land-based run-off flowing 
from the 35 catchments next to the Great Barrier Reef. The plan builds on previous water quality 
plans developed in 2003, 2009 and 2013, and now: 

 includes all sources of land-based water pollution (agriculture, industry, urban and public 
lands) while recognising that most water pollution still arises from agriculture 

 incorporates human dimensions of change: our social, cultural and economic values and why 
we take action to improve water quality 

 sets individual catchment targets for reducing water pollution, enabling better prioritising 
where most action is needed. 

The plan was informed by the 2017 Scientific Consensus Statement and initially developed in close 
consultation with a Reef Plan Partnership Committee which comprised key Reef water quality 
stakeholders from agricultural industries, natural resource management organisations, conservation 
groups and local government. 

Tables 9-13: Review of 2050 Water Quality Improvement Plan regional catchment targets is a 
compilation of the available information relating to horticulture taken from Reef Plan reef regions 
summary reports https://www.reefplan.qld.gov.au/reef-regions and Hort360 data per catchment per 
farming system (annual, tree and plantation ex Bananas). 

2017 Scientific Consensus Statement 
 
The 2017 Scientific Consensus Statement reviews and adds to the scientific knowledge of water 
quality issues in the Great Barrier Reef from the 2013 statement. It draws heavily on the regional 
water quality improvement plans and supporting studies, specific research and monitoring results as 
well as published science to date related to ecological processes operating in the Great Barrier Reef. 
This Scientific Consensus Statement applies a risk management framework based on the ISO 31000 
(AS/NZS, 2004). 
 

 Uses the same water quality targets per sub-catchment as identified in the Reef 2050 WQIP 
2017-22 

 
Reef Report Card 2016 - detailed results 
 
Landholders manage complex farming systems made up of many diverse individual management 
practices. The target acknowledges that the largest water quality benefits will be realised through use 
of management systems that include adoption and integration of a number of critical management 
practices. 
 
Best management practices in this context are defined in the Reef Plan’s water quality risk 
frameworks for each major agricultural industry. These frameworks identify the management 
practices with greatest potential influence on off-farm water quality, and articulate a reasonable best 
practice level which can be expected to result in a moderate-to-low water quality risk. 
 
The Reef report card estimates the area of land managed using best management practice systems 
as at June 2016. 
 

 The report card relies heavily on the information provided by Hort360 BMP as aligned with 
the Horticulture Water Quality Risk Framework 
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 Only the catchment areas of the Burdekin, Fitzroy and Burnett Mary are included for “other 
horticulture” 

 “Other Horticulture” is currently not modelled 
 
Burdekin WQIP 2016 
 
The area of horticulture in the region is approximately 14,200 hectares (14 square kilometres). A 
majority (63 per cent) of the horticulture is located in the Don catchment with smaller areas in the 
Lower Burdekin (23 per cent), Ross and Black catchments (~5 per cent each). 
 
The Don catchment includes the towns of Bowen, Gumlu and Guthalungra and is a major horticulture 
growing region producing vegetables (capsicum, beans, corn, pumpkin, zucchini and squash, chilli, 
eggplant, cucumber) and fruit (fresh and processed tomato, melons, fresh and processed mango), 
valued at $450 million per year (Bowen Gumlu Growers Association, 2015). Irrigation water is sourced 
from a very seasonal Don River whilst ground water supply is the main source of water for many 
areas in this region. 
 
The dominant water quality issues from horticulture areas in the Burdekin Region are DIN and, to a 
lesser extent, TSS and PSII herbicides (Waters et al. 2014, in review). Using the Source Catchments 
model (2013 baseline), the estimated annual average anthropogenic loads for the Don catchment 
horticultural area are 15 tonnes DIN and 1,740 tonnes TSS. These loads only represent ~0.1 per cent 
of the regional anthropogenic loads.  
 
The TSS export rate from horticulture in the Lower Burdekin and Don catchments is 210-230 
kg/ha/yr. The rates of TSS export from horticulture for the Black catchment, generated in the Source 
Catchments model, are comparatively higher (~900 kg/ha/yr and warrant further investigation. 
Estimates were not available for PSII herbicide loads from the horticultural areas in the Don 
catchment.  
 
The main management factors influencing the pollutant sources in horticulture areas are: fertiliser 
application rates, pesticide application rates, irrigation efficiencies and land management and tillage. 
 
BMRG WQIP 2015 
 
Waterhouse, J., Maynard, J., Brodie, J., Lewis, S., Petus, C., da Silva, E., O’Brien, D., Coppo, C., 
Mellors, J. 2014. Assessment of the relative risk of water quality to ecosystems of the Burnett Mary 
Region, Great Barrier Reef. A report to Burnett Mary Regional Group, Bundaberg. TropWATER Report 
14/28, Townsville, Australia. 
 
Land use characteristics of the Burnett Mary region are shown in Table 1, based on the QLUMP 2009 
dataset. The dominant land uses by area are grazing (~69%), forestry (~14%), conservation (~8%), 
urban (~2%). Other land uses including sugarcane, dryland cropping, irrigated cropping and 
horticulture are all less than 2% of the regional land use area. 
 
It should be noted that mixed cropping including horticulture mixed with sugarcane is common in the 
region. This makes it difficult to draw specific conclusions regarding either of these land use types in 
isolation. Horticultural crops in the region can be divided into tree crops (e.g. macadamias but also 
avocadoes) and field crops such as capsicum, tomatoes, and other vegetables. The tree crops are 
perennial with long life cycles, whereas the other crops are annual and can be grown between 
sugarcane crops. 
 
The Burnett basin is by far the largest basin the in region (3,304,000ha), accounting for 63% of the 
total region area. Horticulture represents ~10,000ha. 
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Relative ranking for land use areas (bold indicates significant dominance in area):  

 Irrigated Cropping = Burnett > Mary > Kolan > Burrum > Baffle 
 Horticulture = Burnett > Mary > Burrum > Kolan > Baffle 

 
Table 1: Land use by area (ha) in the Burnett Mary region (based on QLUMP data used in Source 
Catchments).  

Land Use (ha) /  
Basin Baffle Kolan Burnett Burrum Mary All basins 

Horticulture 1,559 3,220 10,223 6,576 7,972 29,550 

 
Based on consideration of the Load Index and the areas of greatest relative risk identified in this 
assessment, we can draw the following conclusions regarding potential priorities for managing 
degraded water quality in the Burnett Mary region: 

 In the assessment of end of catchment pollutant loads the Mary basin is the greatest 
contributor to export of all constituents (contributing more than 40% of the regional totals in 
all cases), with the exception of PSII herbicides for which the Burrum catchment is the 
largest contributor. The Baffle basin is the second highest contributor of TSS and particulate 
nutrients to the region, most likely due to its close proximity to the reef lagoon, absence of 
storages and relatively higher average rainfall. The Burrum and Burnett basins contribute 
similar amounts of dissolved constituents, and the Kolan and Baffle are relatively low 
compared to the other basins. 

 
From this it can be concluded that the greatest risk posed to coral reefs and seagrass from degraded 
water quality in the Burnett Mary region is from the Mary basin, followed by the Burrum and Burnett 
basins. The influence of the Kolan and Baffle basins is relatively low in comparison to these. These 
results can also be considered in the context of the dominant land uses and typical water quality 
runoff characteristics to further guide management priorities, as shown in Table 2. 
 
Table 2: Summary of management priorities for reducing the relative risk of degraded water quality 
to the Burnett Mary region.  

Relative 
Priority Management Priorities 

 Basin Pollutant 
Management Key land uses / land types 

1 
Mary Sediment Streambank erosion in all land uses where riparian vegetation 

clearing has occurred 

Mary Nutrients Dissolved forms – Sugarcane and other intensive cropping  
Particulate forms – streambank erosion in all land uses 

2 

Burrum Nutrients Sugarcane and horticulture 
Burnett Nutrients Sugarcane, horticulture and other cropping 

Mary Sediment, Nutrients 
(particulate forms) Urban stormwater runoff, particularly new urban areas. 

3 
Kolan Nutrients Sugarcane 

All basins PSII herbicides Sugarcane (however there is limited data for other land uses) 
 

 
 
Mackay Whitsundays 
Horticulture considered but not identified as a contributor 
 
Fitzroy Basin 
Horticulture not considered 
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Cape York 
Agriculture occurs over a small (<1%) but expanding area in the Normanby, Jeannie (McIvor) and 
Endeavour Basins. Fertiliser and soil run-off is currently a source of sediment and nutrient pollution in 
the Laura River (Normanby Basin) and likely in the other basins to a lesser extent. Recent and 
proposed land clearing, increased dam building and water extraction, and additional fertiliser and 
pesticide use associated with agricultural developments will place new pressures on the Laura, 
Normanby and McIvor Rivers. Innovative management will be required to address these challenges to 
maintain or improve water quality. The following table outlines the action targets per sub catchment 
within Cape York 
 

Table 3: Priority Management Action Targets (2022) by sub-catchment 
Basin Sub-catchment Aquatic EV 

Status 
Management Action Target 2022  
Priority Sub-Catchment load reduction target as % of total 
load 

Agriculture 
 

Lockhart Claudie R HEV 15% FSS L 
Normanby Kennedy R HEV 15% FSS M 
 Laura R SM 25% FSS, 25% DIN H 
Jeannie McIvor R SD 15% FSS H 
Endeavour Endeavour North SD 15% FSS H 
 Endeavour R SM 25% FSS H 
 Annan R SD 25% FSS M 

FSS = Fine suspended sediment DIN = Dissolved Inorganic Nitrate MCL = Maintain Current Load HEV = High Ecological Value 
SD = Slightly Disturbed SMD = Slightly to Moderately Disturbed. Scale of Management Action to achieve Management Action 
Targets - H = High, M = Moderate, L = Low. Agriculture includes horticulture and cropping. 
 

The End-of-Catchment and Priority Sub-catchment water quality targets and management action 
targets have been developed to localise the following Reef 2050 Plan water quality targets: 

 WQT2 – By 2018: 90% of sugarcane, horticulture cropping and grazing lands are managed 
using best management practice systems (soil, nutrient and pesticides) in priority areas 

 

Land use within each basin can be summarised as follows: 
 Normanby Basin; Grazing (52%) and nature and cultural conservation (46%) are the 

dominant land uses. Cropping (5,718 ha), horticulture (461 ha) and urban and other intensive 
land uses (672ha) represent less than 1% of the basin area. 

 Jeannie Basin; Nature and cultural conservation (81%) and grazing (11%) are the dominant 
land uses. Forestry (2,050 ha), horticulture (44 ha), cropping (52ha), and urban and other 
intensive land uses (495ha) represent less than 1% and water represents 7% of the basin 
area. 

 Endeavour Basin; Nature and cultural conservation (52%) and grazing (44%) are the 
dominant land uses. Urban and other intensive land uses (3326 ha) represent 2% and 
forestry represents 1 %. While horticulture (173 ha) and cropping (267ha) represent less 
than 1% and water represents 1% of the basin area. 
 

Table 4: Summary of Paddock and Sub-catchment Monitoring Requirements 
Scale Land Use / Management Monitoring details / indicators 
Paddock Horticulture Rainfall-runoff studies 
  Gauging of run-off: 

 Flumes 
 Nutrient concentration and suspended sediments 

  Inner row cover  
  Compaction tests 
  Area under cultivation 
  Rate of fertilizer and pesticide application 
  Water use 
  Crop yield 
Sub Catchment Horticulture Area 

 
 
 



 
 

10 
 

Black Ross WQIP  
 
Gunn, J. and Manning, C. 2010, Black Ross (Townsville) Water Quality Improvement Plan: Improving 
Water Quality from Creek to Coral, Townsville City Council - Creek to Coral, Townsville. 
 
Rural reduction target for 2021 

 TSS 3,147 t/yr 
 TN 7.4 t/yr 
 TP 0.8 t/yr 

 
 Priority Management Action Areas 

o Promote management practice HWQRF – High for Rural 
 Rural Management Action Targets for Water Quality Improvement 

o MAT 4.2 Intensive agriculture (Hort and sugarcane) best practice management 
actions being implemented within rural catchments 

o MAT 3.4 Best practice management actions being implemented within the catchment 
of the Ross Dam to ensure the improvement in the quality of water draining into Lake 
Ross,  

o MAT 4.3 Non-urban diffuse source pollutant loads reduced through cost effective 
approaches to erosion prevention and property management in priority sediment 
source catchments 

o MAT 7.2 Locally relevant training and information provision programs developed and 
delivered to relevant sector groups based on the identified and agreed priority actions 

Wet Tropics WQIP July 2015 

Version 10 August 2015 

Table 5: Strategies for progressing achievement of pollutant reduction targets in the Wet Tropics 
region.  

Focus Actions 
Land use / Strategy Dissolved Inorganic 

Nitrogen 
PSII Herbicides Suspended Sediment 

/ Particulate Nutrients 
Approach for 
Implementation 

Mixed cropping and 
other horticulture  
 
Strategy: Research 
and development to 
address knowledge 
gaps in terms of 
practices, practice 
effectiveness and 
costs  
 
Priority Basins: 
Barron 

Low Priority Use depends on crop Moderate Priority 1. 
Target contour banks, 
minimum tillage, 
controlled traffic and 
grassed headlands as 
a package of works. 

Use extension to 
promote sediment 
management as a 
package of practices 
that complement each 
other and support this 
by WQ grants to 
provide incentives. 

 

Land use contributions of pollutant export per unit area can assist in identifying pollutant generation 
hotspots. For horticulture, the range was again from 1 kg/ha/yr in the Barron and Herbert basins to 9 
kg/ha/yr in the Mulgrave-Russell basin. 

PN: The Johnstone basin contributed 30% of the total PN load, followed by the Herbert at 27%. The 
Johnstone and Herbert basins contribute the greatest anthropogenic PN loads in the region. These 
anthropogenic contributions account for approximately 19% of the total regional load each. In 
comparison all other basins only contribute a small proportion to the regional anthropogenic load 
(<7%). In comparison to other NRM regions, the Wet Tropics region contributes 32% of the total 
GBR PN load. 
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Table 6 identifies the priority pollutants for each industry in terms of relative risk to water quality. 
Where pollutants are not listed it is because they are low priority and are not seen as a significant 
issue in that industry’s farming system. 

When assessing potential water quality risk per unit area, Sing and Barron (2014) concluded that the 
Tableland mixed cropping system poses the highest risk to water quality in terms of pollutant load 
generated per unit area, primarily due to the timing of land cultivation. In mixed cropping preparing 
the ground for a December planting of peanuts or maize requires cultivation in late November to early 
December, just as the summer storms start. This practice results in a high level of loss of fine 
sediment, even under a contoured system, from the beginning of December through to the end of 
February when adequate ground cover is achieved by the peanuts or maize. The greatest area of 
mixed cropping occurs in the Barron basin, however, a majority of the area is located above Tinaroo 
Dam which provides a trapping mechanism for some of the material. However, when taking into 
account the overall loads of pollutants generated in the region, nutrients and pesticides from sugar 
cane and bananas are of greatest concern. 

Table 6: Priority pollutants for each industry in terms of relative risk to water quality in order of 
importance. Source: Sing and Barron (2014). 

Industry Priority Pollutants in order of importance 
1. Cane Nutrients, Pesticides, Sediment 
2. Bananas Nutrients, Sediment 
3. Mixed cropping Sediment, Nutrients, Pesticides 
4. Grazing Sediment 
5. Dairy Nutrients 

 
Summary of Table 7 summarises the draft priority areas for managing suspended sediments, 
nutrients and PSII herbicides in the Wet Tropics region, and identifies the land uses that are most 
relevant in managing those sources. 

Priority management areas for GBR outcomes 

Relative Priority Basin Pollutant management Key land uses 
 

Moderate Barron Sediment Tableland mixed cropping; 
urban (broader Cairns area) 

 

Mixed cropping nutrient management practice options Peanuts and maize are the two Tablelands 
crops planted in November/December and maize involves potential N losses at this time of the year. 
Peanuts do not require any N, as they fix their own N requirements. Rates used on maize are 
extremely variable and no data is available on average rates applied. Potatoes and grass seed crops 
are also heavy users of N particularly potatoes but the former are winter planted so at a low risk time 
of the year and are mostly irrigated. No recommended practices are available to reduce N rates for 
any of the Tablelands mixed cropping scenarios. Tablelands farmers typically already reduce N rates 
on crops grown after peanuts and potatoes because of carryover of N from these crops. Soil testing is 
already carried out by mixed cropping farmers at a reasonably high level compared with sugar cane 
farmers. The only solution to reducing DIN losses from Tablelands Mixed Cropping is to reduce fine 
sediment losses and this is much more difficult.  

Mixed cropping PSII herbicide management practice options PSII herbicides are regularly used in 
mixed cropping, particularly in maize where failure to do so can result in a crop not worth harvesting 
because of infestation with hops. Strategic solutions are not available as ground preparation for maize 
is undertaken after the first storms have occurred in November/December. PSII’s pose a significant 
risk, as with cane, because of proximity to rainfall events and loss in runoff and also from loss 
through attachment to sediments. Management options are limited but could include planting slightly 
earlier with irrigation so that there is more groundcover before the onset of the wet however this is 
unlikely to be economically viable as maize is a low value crop. 
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Mixed TSS cropping management practice options.  

Options are sediment management using:  

 Contour banks 
 Minimum tillage 
 Grassed headlands 
 Controlled traffic 
 Cover crops  

 
Impact of these options:  
Cogle et al. (2011) mention that sediment losses range from 6t/ha with ground cover up to 30t/ha 
with no cover in mixed cropping lands. Unlike in sugarcane and bananas where the options are more 
independent of each other, in the mixed cropping farming systems no single one of the options above 
are going to provide the benefit sought and they should be regarded as a package of practices. 
Minimum tillage can only reduce the amount of fine sediment being lost but will not completely stop 
it. Consequently, all of the above options need support from the other practices to be successful. Any 
one of the above can be overwhelmed by heavy rainfall events hence the need to promote a range of 
risk management measures.  
The farming system on the Tablelands is a high risk system with bare ground in the high risk early 
wet season time of the year. Cultivation does not generally start until it rains. Most producers use 
equipment with a horizontal motion for cultivation rather than vertical, promoting a hard pan under 
the crop. The method of harvesting of both peanuts and potatoes requires a fairly fine tilth with bare 
areas at the end of each row to allow digger entry providing a source of sediment. Providing a 
harvester access area and a grassed headland usually uses too much land so a grassed area at the 
end of a row is not often seen.  
Tablelands farmers use a crop rotation system with a range of 3-4 crops depending on the location 
and individual farmer. For many this system includes a pasture crop for 2-3 years producing hay 
and/or grass seed. Grass is then followed by a range of other crops which require complete 
cultivation of the grassed area. A 100% controlled traffic farming system is thus not feasible although 
controlled traffic equipment is used by many farmers for the row cropping phase of their rotation. 
Hence, unlike for the sugar cane industry, controlled traffic is not a solution to sediment loss in mixed 
cropping.  
Ground cover on a peanut crop planted in early December is not complete until mid to late February 
so sediment loss occurs up until March when the canopy is closed and erosion is minimised. 
Compared to other industries the solutions to sediment loss on the Tablelands are not easy to 
achieve. 
There are ~ 65 mixed cropping growers across the Wet Tropics basins. The total area of mixed 
cropping reported by Hateley et al. (2014) is 150 km2 or 15,000 ha.  
Based on management practice adoption data reported in the Paddock to Reef Program, it is currently 
estimated that for practices related to TSS reduction the current adoption of management practice 
classes by area is 6,883ha. Change to GPS controlled traffic, which is an indicator of a move to whole 
farming system has the following areas in each practice class: 4,651 ha at A, 2,113 ha at B and 119 
ha at C. 
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Evaluation 

Whilst horticulture is represented in majority of catchments it has a relatively small footprint per sub 
catchment, <1%, apart from Don, Burrum, Mary, Pioneer and Barron sub catchments (1-5%) and 
hence its potential contribution towards reducing pollutant load is minor. 

The water quality relative priority scale is derived from the Reef 2050 WQIP regional targets and 
priorities end-of-catchment anthropogenic load reductions required from 2013 baseline table. Hort360 
provides a risk score per practice within a question (1 being high risk to 4 being a low risk). This 
scoring arrangement has been aligned to the water quality relative priority scale (refer to legend 
below). 

Based on the land uses per catchment graph and the modelled water quality pollutant loads graphing 
information available within the WQIP sub catchment target reports the horticulture area (% of km2) 
and horticultural contribution (% of total) are estimated.  

The priorities and potential reduction contribution (tonnes) have been established based on the end-
of-catchment anthropogenic load reductions required from 2013 baseline table. 

Whilst pesticide is included in the priority tables per sub catchment there is no corresponding sector 
contribution graph. 

Where there is no hot spot data presented this is primarily due to that farming system not being 
grown in that location. 

The hot spot data indicates that majority of growers have a moderate opportunity to improve 
management practices. For those growers with farming systems within sub catchments rated as ‘high’ 
there is a reasonably high opportunity to improve management practices.  

On review of the relationship between 2050 priorities, regional NRM WQIP’s, horticultures 
contribution and Hort360 Hot Spot data we can commence to identify priority sub catchments per 
issue per farming system. 

Table 8: 1st priority targets (these are provided in no specific order) 

Priority Sub Catchment Issue Farming System 
Black DIN & Fine sediment / PP/ PN Annual, Tree, Plantation 
Don DIN & Fine sediment / PP / PN Annual, Tree 
Haughton DIN & Fine sediment / PP / PN Annual, Tree 
Burnett DIN & Fine sediment / PP / PN Annual, Tree, Plantation 
Burrum DIN & Fine sediment / PP / PN Annual, Plantation 
Mary DIN & Fine sediment / PP / PN Annual, Tree, Plantation 
Calliope DIN Annual 
Waterpark DIN & Fine sediment / PP / PN Tree, Plantation 
Fitzroy Fine sediment / PP/ PN & DIN Annual, Tree 
O’Connell DIN Annual 
Plane DIN Tree 
Barron Fine sediment / PP / PN & DIN Annual 
Herbert Fine sediment / PP/ PN & DIN Annual 
Mulgrave Russell Fine sediment / PP/ PN & DIN Annual 

 
The following crop information is collated via Hort360 and represents all crops grown per priority sub 
catchment. The hectare (ha) information is an approximate minimum given some growers have 
nominated the crop grown but have not provided hectares of production area. 

Whilst Hort360GBR does not report against non-horticulture crops the “Other” has been retained to 
demonstrate crop rotation within a horticulture farming system. 

The data represents crops grown across 302 properties. 
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Table 9: Crops hectares per priority sub catchment - Black 

NQDT - Black 

Annual Ha Tree Ha Plantation Ha Other Ha 

Pumpkin 35 Avocado 0 Bananas 3     

Watermelon 40 Lime 4 Pineapple 385     

    Lychee 0         

    Mango 18         

 
Table 10: Crops hectares per priority sub catchment - Don 

NQDT - Don 

Annual Ha Tree Ha Plantation Ha Other Ha 

Chilli 3 Macadamia 0         
Corn - Sweet 700 Mango 486         

Cucumber 24             

Eggplant 31             

Melon 242             

Pumpkin 164             

Sweet Potato 0             

Tomato 764             

Watermelon 157             

Zucchini 75             

 
Table 11: Crops hectares per priority sub catchment - Haughton 

NQDT - Haughton 

Annual Ha Tree Ha Plantation Ha Other Ha 

Beans 200 Cumquat 0 Bananas 0.5 Other 120 

Capsicum 0 Lime 6 Papaya 0.5     

Chilli 1 Lychee 2.5         

Corn - Sweet 350 Mango 676         

Cucumber 0 Passionfruit 0.5         

Eggplant 0.5             

Potato 160             

Pumpkin 32             

Squash 0             

Tomato 0.5             

Watermelon 1             

Zucchini 100             

 

Table 12: Crops hectares per priority sub catchment - Burnett 

BMRG - Burnett 

Annual Ha Tree Ha Plantation Ha Other Ha 

Basil 4 Apples 0 Bananas 49 Other 51 

Beans 5 Avocado 383 Pineapple 57 Peanut 20 

Capsicum 113 Custard Apple 3     Sugarcane 159 

Chilli 83 Dragon fruit/ Pitaya 1         

Corn - Sweet 1 Grapefruit 13         

Garlic 1 Lemon 56         

Melon 28 Lime 7         

Potato 445 Longan 2         

Pumpkin 27 Lychee 26         
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Silver beet 0.5 Macadamia 2375         

Sprouts - Snow Pea 7 Mandarin 480         

Squash 0.5 Mango 1         

Strawberry 15 Orange 25         

Sweet Potato 541 Table Grape 30         

Tomato 47             

Watermelon 76             

Zucchini 109             

 

Table 13: Crops hectares per priority sub catchment - Burrum 

BMRG - Burrum 

Annual Ha Tree Ha Plantation Ha Other Ha 

Beans 1300 Macadamia 40 Pineapple 260 Other 4 

Capsicum 501 Lime 0 Bananas 0     

 

Table 14: Crops hectares per priority sub catchment - Mary 

BMRG - Mary 

Annual Ha Tree Ha Plantation Ha Other Ha 

Beans 84 Avocado 30 Jujube 3 Other 9 

Broccoli 5 Lemon 5 Pineapple 143     

Cauliflower 2 Lime 10         

Chilli 1 Macadamia 515         

Cucumber 2 Nectarine 4         

Garlic 1 Passionfruit 20         

Ginger 2 Persimmon 14         

Peas 10             

Potato 5             

Pumpkin 4             

Sprouts - Snow Pea 2             

Zucchini 6             

 

Table 15: Crops hectares per priority sub catchment - Waterpark 

FBA - Waterpark 

Annual Ha Tree Ha Plantation Ha Other Ha 

Beans 8 Avocado 4 Bananas 2     

Capsicum 2 Lemon 3 Papaya 2     

Cucumber 3 Lime 40 Pineapple 318     

Eggplant 4 Longan 2         

Tomato 4 Lychee 19         

    Mandarin 2         

    Mango 25         

    Star Fruit 4         
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Table 16: Crops hectares per priority sub catchment - Fitzroy 

FBA - Fitzroy 

Annual Ha Tree Ha Plantation Ha Other Ha 

Bok Choy 1 Avocado 4         

Capsicum 3 Fig 8         

Corn - Sweet 2 Lychee 20         

Cucumber 3 Macadamia 695         

Melon 1 Mango 60         

Potato 1 Persimmon 1         

Pumpkin 6             

Sprouts - Snow Pea 1             

Sweet Potato 86             

Tomato 1             

Zucchini 1             

 

Table 17: Crops hectares per priority sub catchment – O’Connell 

Mackay Whitsundays - O'Connell 

Annual Ha Tree Ha Plantation Ha Other Ha 

Basil 1 Mango 6         

Beetroot 1             

Beet Leaves 1             

 

Table 18: Crops hectares per priority sub catchment - Plane 

Mackay Whitsundays - Plane 

Annual Ha Tree Ha Plantation Ha Other Ha 

Strawberry 1 Avocado 0 Papaya 0 Other 20 

    Custard Apple 0 Pineapple 60     

    Lychee 62         

    Macadamia 58         

    Mango 1         

 

Table 19: Crops hectares per priority sub catchment - Barron 

Wet Tropics - Barron 

Annual Ha Tree Ha Plantation Ha Other Ha 

Beans 12 Avocado 110 Bananas 234 Barley 50 

Corn - Sweet 0 Grapefruit 0.67 Papaya 3 Cow Pea 30 

Potato 520 Lime 37 Pineapple 160 Grass Seed 245 

Pumpkin 60 Longan 0     Grass 0 

    Lychee 32     Hay Production 0 

    Mandarin 1.49     Hay Silage 20 

    Mango 67     Legume 30 

    Orange 0.5     Lupins 0 

    Passionfruit 3     Maize 630 

    Table Grape 5     Other 332 

            Pasture 92 

            Peanut 492 

            Rhodes Grass 60 

            Rye Grass 50 
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            Seed Grass 100 

            Soursop 1 

            Soybeans 40 

            Sugarcane 85 

            Wheat 60 

 

Table 20: Crops hectares per priority sub catchment - Herbert 

Wet Tropics - Herbert 

Annual Ha Tree Ha Plantation Ha Other Ha 

Corn - Sweet 5 Avocado 20     Grass 200 

Garlic 1 Lychee 20     Hay Production 150 

Onion 1.5         Maize 80 

Potato 262         Oats 70 

Pumpkin 20         Pasture 100 

            Peanut 0 

            Sorghum 20 

            Soybeans 30 

 

Table 21: Crops hectares per priority sub catchment – Mulgrave / Russell 

Wet Tropics - Mulgrave / Russell 

Annual Ha Tree Ha Plantation Ha Other Ha 

Corn - Sweet 0 Macadamia 0 Bananas 0 Soybeans 0 

        Durian 15 Sugarcane 236 

 

Legend for Tables 22-26: Review of 2050 Water Quality Improvement Plan regional catchment 
targets 

Hort360 
scale 

Water quality relative 
priority 

<1   Very High 

<2   High 

<3   Moderate 

4   Low 

   Minimal 

No Data   Not Assessed 

 
NOTE: 

 DIN – Dissolved Inorganic Nitrogen 
 Fine sediment / PP / PN – Fine Sediment / Particulate Phosphorous / Particulate Nitrogen
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Table 22: Review of 2050 Water Quality Improvement Plan regional catchment targets - Burdekin 

Region Sub 
Catchment 

Area 
(km2) 

Hort Area 
% 

Priority Issue 

Hort 
contribution 
estimation 

% 

Hort360 Hot Spot Potential 
reduction 

contribution 
(tonnes) 

Annual Tree Plantation 

Burdekin Black     

  DIN   2.7 1.9 2.8   

  Fine sediment / PP / PN   3.3 3.2 2.8   

  Pesticide   3.3 2.8 3.7   

Burdekin Burdekin 130,120   

  DIN <1 2.8 2.7   <1 

  Fine sediment / PP / PN   3.3 3.3     

  Pesticide   3.7 2.8     

Burdekin Don 3,736 Approx. 5 

  DIN   2.5 2 2.4   

  Fine sediment / PP / PN   3.2 3.1 3.2   

  Pesticide   3.0 3.0 3.3   

Burdekin Haughton 4,051 Approx. 1 

  DIN 2 2.3 2.3 2.4 12.8 

  Fine sediment / PP / PN   3.2 3.6 3.0   

  Pesticide   3.2 3.1 3.3   

Burdekin Ross 1,707 <1 

  DIN 5       3.7 

  Fine sediment / PP / PN           

  Pesticide           
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Table 23: Review of 2050 Water Quality Improvement Plan regional catchment targets – Burnett Mary 

Region Sub 
Catchment 

Area 
(km2) 

Hort Area 
% 

Priority Issue 

Hort 
contribution 
estimation 

% 

Hort360 Hot Spot Potential 
reduction 

contribution 
(tonnes) 

Annual Tree Plantation 

Burnett Mary Baffle 4,085 <1 

  DIN 5 2.4 2.6   0.8 

  Fine sediment / PP / PN 4 2.2 3.2   2 

  Pesticide   2.7 2.9     

Burnett Mary Burnett 33,207 <1 

  DIN <1 2.7 2.7 2.6 <1.5 

  Fine sediment / PP / PN 1 2.8 3.0 3.5 1.8 

  Pesticide   2.8 3.0 3.7   

Burnett Mary Burrum 3,362 4 

  DIN 1 2.7 3.1 2.7 0.9 

  Fine sediment / PP / PN 10 2.6 3.2 2.5 1.4 

  Pesticide   2.7 3.1 2.7   

Burnett Mary Kolan 2,901 1 

  DIN 3 2.5 2.9   1 

  Fine sediment / PP / PN 8 2.6 3.1   2 

  Pesticide   2.6 3.0     

Burnett Mary Mary 9,466 2 

  DIN 5 2.2 2.8 2.2 9 

  Fine sediment / PP / PN 3 2.8 2.9 2.6 22 

  Pesticide   2.6 2.9 2.7   
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Table 24: Review of 2050 Water Quality Improvement Plan regional catchment targets - Fitzroy 

Region Sub 
Catchment 

Area 
(km2) 

Hort Area 
% 

Priority Issue 

Hort 
contribution 
estimation 

% 

Hort360 Hot Spot Potential 
reduction 

contribution 
(tonnes) 

Annual Tree Plantation 

Fitzroy Boyne 2,496 <1 

  DIN     3     

  Fine sediment / PP / PN <1   3.7   <0.2 

  Pesticide     2.7     

Fitzroy Calliope 2,241 <1 

  DIN   1.8       

  Fine sediment / PP / PN <1 3.3     <1.7 

  Pesticide   2.7       

Fitzroy Fitzroy 142,552 <1 

  DIN   2.3 2.5 2.6   

  Fine sediment / PP / PN <1 2.5 3.3 2.7 <14 

  Pesticide   2.8 2.8 2.6   

Fitzroy Shoalwater 3,601   

  DIN           

  Fine sediment / PP / PN           

  Pesticide           

Fitzroy Styx 3,013   

  DIN           

  Fine sediment / PP / PN           

  Pesticide           

Fitzroy Waterpark 1,836 <1 

  DIN 
  

  1.9 2.2   

  Fine sediment / PP / PN   2.5 2.8   

  Pesticide     2.5 2.5   
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Table 25: Review of 2050 Water Quality Improvement Plan regional catchment targets - Mackay 

Region Sub 
Catchment 

Area 
(km2) 

Hort Area 
% 

Priority Issue 

Hort 
contribution 
estimation 

% 

Hort360 Hot Spot Potential 
reduction 

contribution 
(tonnes) 

Annual Tree Plantation 

Mackay O’Connell 2,387 <1 

  DIN <1 1.8 2.6   <1.3 

  Fine sediment / PP / PN <1 4.0 3.2   <4.6 

  Pesticide   3.3 2.8     

Mackay Pioneer 1,572 2 

  DIN <1       <1.4 

  Fine sediment / PP / PN <1       <1.2 

  Pesticide           

Mackay Plane 2,539 <1 

  DIN <1   1.9 2.4 <2.6 

  Fine sediment / PP / PN     3.5 2.8   

  Pesticide     3.1 2.7   

Mackay Proserpine 2,494 <1 

  DIN <1       <1.1 

  Fine sediment / PP / PN           

  Pesticide           
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Table 26: Review of 2050 Water Quality Improvement Plan regional catchment targets – Wet Tropics 

Region Sub 
Catchment 

Area 
(km2) 

Hort Area 
% 

Priority Issue 

Hort 
contribution 
estimation 

% 

Hort360 Hot Spot Potential 
reduction 

contribution 
(tonnes) 

Annual Tree Plantation 

Wet Tropics Barron 2,188 3 

  DIN <1 2.9 3 2.8 <0.5 

  Fine sediment / PP / PN   3.2 3.4 3.5   

  Pesticide   3.3 3.3 3.2   

Wet Tropics Daintree 2,107 <1 

  DIN 
  

2.4 3     

  Fine sediment / PP / PN 3.4 2.7     

  Pesticide   3.2 3.0     

Wet Tropics Herbert 9,844 <1 

  DIN <1 3.2     <6.2 

  Fine sediment / PP / PN <1 3.4     <3.5 

  Pesticide   3.5       

Wet Tropics Johnstone 2,325 <1 

  DIN 2 2.6 2.5 2.6 7 

  Fine sediment / PP / PN 1 3.0 3.2 3.1 8.4 

  Pesticide   3.2 3.2 3.2   

Wet Tropics Mossman 473 <1 

  DIN <1       <.52 

  Fine sediment / PP / PN           

  Pesticide           

Wet Tropics Mulgrave 
Russell 1,983 <1 

  DIN 4 2.7   3.1 12 

  Fine sediment / PP / PN 4 3.2   3.3 3.5 

  Pesticide   3.2   3.3   

Wet Tropics Murray 1,107 1 

  DIN 1     3 1.2 

  Fine sediment / PP / PN 3     3.3 1.5 

  Pesticide       3.7   

Wet Tropics Tully 1,683 1 

  DIN 2 3 2.8 2.8 3.8 

  Fine sediment / PP / PN 3 2.9 3.2 3.1 3.2 

  Pesticide   3.2 3.3 3.3   
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Actions 

Whilst the Hort360GBR project has significant engagement targets to meet there is an opportunity to 
directly engage with specific crop commodities within certain sub catchments in an effort towards 
addressing water quality outcomes. 

Given potential sensitivities Hort360GBR will seek to engage these commodities as groups rather than 
individuals; seek further understanding of the farming system and how it relates to previously 
collected Hort360 data; discuss strategies for improvement and implementation.  

This process will also enable Hort360GBR to document and update management practice knowledge 
within Hort360.  

Potential commodities per priority sub catchment to be engaged primarily based on production 
hectares within the sub catchment: 

Priority Sub Catchment Issue Commodity 

Black DIN & Fine sediment / PP/ PN Pumpkin, Watermelon, Mango, Pineapples 

Don DIN & Fine sediment / PP / PN Corn-Sweet, Tomato, Mango 

Haughton DIN & Fine sediment / PP / PN Beans, Corn-Sweet, Potato, Mango, 

Burnett DIN & Fine sediment / PP / PN Potato, Sweet Potato, Avocado, Macadamia, Mandarin, 
Pineapple 

Burrum DIN & Fine sediment / PP / PN Beans, Capsicum, Pineapple 

Mary DIN & Fine sediment / PP / PN Beans, Macadamia, Pineapple 

Calliope DIN Herbs 

Waterpark DIN & Fine sediment / PP / PN Lime, Mango, Pineapple 

Fitzroy Fine sediment / PP/ PN & DIN Sweet Potato, Macadamia, Mango 

O’Connell DIN Non Specific 

Plane DIN Lychee, Macadamia 

Barron Fine sediment / PP / PN & DIN Potato 

Herbert Fine sediment / PP/ PN & DIN Potato 

Mulgrave Russell Fine sediment / PP/ PN & DIN Corn - Sweet 

 

• Offered in no particular order 
• DIN – Dissolved Inorganic Nitrogen 
• PP – Particulate Phosphorous 
• PN – Particulate Nitrogen 

 


