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Background
The Reef Water Quality Protection Plan (Reef Plan), a joint 
initiative of the Australian and Queensland Governments, focuses 
on the threat posed by diffuse source agricultural pollution. 
It is designed to reduce the amount of pollutants flowing into 
waterways and the Great Barrier Reef in order to build the 
resilience of the reef to impacts of other stressors.

The Paddock to Reef Integrated Monitoring, Modelling and 
Reporting (Paddock to Reef ) Program measures and reports on 
progress towards Reef Plan and Reef Rescue goals and targets. 
Funded jointly by the Australian and Queensland Governments, 
it is a collaboration involving governments, industry bodies, 
regional natural resource management bodies, landholders and 
research organisations.

Paddock monitoring and modelling are important components of 
the program. This work is funded by the Australian Government’s 
Reef Rescue initiative with significant support from the 
Queensland Government. The program conducts paddock trials 
in various regions in partnership with other organisations to 
assess the water quality benefits of different land management 
practices.

About this case study
Bananas are an important crop in the Wet Tropics and are grown 
on 11,000 hectares. High rates of nitrogen loss in deep drainage 
have previously been measured from paddocks receiving high 
rates of fertiliser nitrogen.  Since 1995, nitrogen application rates 
used by the industry have reduced by as much as 40 per cent 
(Sing 2012).

Two monitoring sites at South Johnstone are comparing best 
management practice (site one) with conventional management 
(site two) of nitrogen fertiliser and sediment control.  

Monitoring nitrogen losses from bananas in the  
Wet Tropics region

Key findings
• Most of the nitrogen losses from bananas 

in both best management practice and 
conventional management is particulate 
nitrogen associated with sediment movement.

• Lower rates of nitrogen loss occur in deep 
drainage when recommended fertiliser rates are 
used.

• Fortnightly application of nitrogen results in 
lower losses in deep drainage compared with 
monthly application of fertiliser (at the same 
total rate).

Methods
Site one –  250 kilograms of nitrogen per hectare per crop cycle 

applied in fortnightly doses by fertigation with mini-
sprinklers, and grassed inter-rows to control sediment 
movement. This is the optimum rate determined by earlier 
research (Armour et al. 2012).

Site two –  236 kilograms of nitrogen per hectare per crop cycle 
applied in monthly doses as a broadcast application on 
the surface of the mound. This rate was lower than the 
target of 375 kilograms of nitrogen per hectare and partly 
due to the disruption of the farm schedule after Cyclone 
Yasi. Inter-rows were bare (grass and weeds controlled by 
herbicide).

There was 5820 millimetres of rain for the period July 2010 to June 
2011, compared to an annual average rainfall of 3300 millimetres. 
Monitoring of water quality in both surface and ground water was 
interrupted for two months post-Cyclone Yasi due to site access and 
infrastructure problems.

Nitrogen loss from the paddock was measured in runoff (surface 
water) and in deep drainage below the root zone with lysimeters.
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Results
The nitrogen load in runoff was as high as 60 kilograms of 
nitrogen per hectare using conventional management at site 
two.  Most of this (90 per cent) was in the form of particulate 
nitrogen, rather than dissolved inorganic nitrogen, which is 
immediately bioavailable. The nitrogen load was much higher 
than that measured in a previous study (one to eight kilograms 
per hectare).

In deep drainage, concentrations of nitrogen as nitrate-N were 
low at both sites (0.2 milligrams per litre for site one and 0.5 
milligrams per litre for site two). Loads of nitrate-N moving below 
the root zone over the year were three kilograms per hectare for 
best management practice at site one and seven kilograms per 
hectare for common practice at site two. These deep drainage 
loads of nitrogen include estimated losses for the periods when 
monitoring was interrupted. This estimation was made from the 
average nitrate-N concentration for the year at each site and 
the average drainage as a proportion of rain. The deep drainage 
loads are only a small proportion (one to three per cent) of the 
fertiliser nitrogen applied. Losses were lower when fortnightly, 
rather than monthly, applications of nitrogen fertiliser were 
applied.

The nitrogen in deep drainage at these sites was much 
lower than those reported previously from bananas in north 
Queensland.  At Tully and South Johnstone, loads as high as 38 
to 105 kilograms of nitrogen per hectare per year have previously 
been reported when nitrogen fertiliser rates were 230 to 400 
kilograms of nitrogen per hectare per year.
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Banana monitoring sites at South Johnstone in October 2010: site one (left) and site two (right).
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