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FOREWORD 
This Guideline is a resource that has been widely used by our industry since it was first 
released in 2013. 

Lǘ ǿŀǎ ǘƘŜ ōŀƴŀƴŀ ƛƴŘǳǎǘǊȅΩǎ ǎǘǊŀǘŜƎƛŎ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎ ǿƘƛŎƘ ŦƛǊǎǘ ƛŘŜƴǘƛŦƛŜŘ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀ 
Best Management Practices (BMP) Environmental Guideline specific to banana production. 

!Ŏǘƛƻƴ ǿŀǎ ǘŀƪŜƴ ǘƻ ŘŜǾŜƭƻǇ ŀ DǳƛŘŜƭƛƴŜ ŀǎ ŀ Ƨƻƛƴǘ ƛƴƛǘƛŀǘƛǾŜ ƻŦ ǘƘŜ ōŀƴŀƴŀ ƛƴŘǳǎǘǊȅΩǎ ǇŜŀƪ 
body ς ǘƘŜ !ǳǎǘǊŀƭƛŀƴ .ŀƴŀƴŀ DǊƻǿŜǊǎΩ /ƻǳƴŎƛƭ ό!.D/ύΣ ŀƴŘ ǘƘŜ vǳŜŜƴǎƭŀƴŘ ƎƻǾŜǊƴƳŜƴǘΩǎ 
Department of Agriculture and Fisheries, Queensland (DAF Qld). A major contributor was the 
vǳŜŜƴǎƭŀƴŘ ƎƻǾŜǊƴƳŜƴǘΩǎ wŜŜŦƻŎǳǎ ŜȄǘŜƴǎƛƻƴ ǇǊƻƧŜŎǘΣ ǿƘƛŎƘ aimed to improve water 
quality in reef catchments. 

While the water quality ƻŦ ƻǳǊ ǊŜŜŦ ŎŀǘŎƘƳŜƴǘǎ Ƙŀǎ ōŜŜƴ ŎŜƴǘǊŀƭ ǘƻ ǘƘŜ DǳƛŘŜƭƛƴŜΩǎ 
development it is a key resource for all banana production regions throughout Australia. 
Importantly, growers from across these regions have contributed to its development. 

Banana-growing communities are located in many regions that are ecologically significant. 
Many farms are multi-generational family businesses and their continuing sustainable 
production is essential. 

Since the first version of this document in 2013, banana growers have been proactive in 
using this document to self-assess their own environmental practice.  This version has 
been updated to make small changes that better align the questions to the Queensland 
Government Paddock to Reef Program framework.  This will allow the industry to better 
demonstrate our achievements and stewardship.  

This Guideline has been designed as a valuable resource for all banana farming businesses 
whether they already have Environmental Management Systems (EMS) or are assessing 
their environmental performance for the first time. The Guideline reflects the structure of 
the Freshcare Environmental Code, which is administered by Freshcare, of which ABGC is a 
stakeholder. 

Key features are comprehensive information, intuitive layout and ease of use, and access 
to additional resources that are only a mouse click away in the online version. Businesses 
audited under other systems will also find it highly valuable. 

¢ƘŜ DǳƛŘŜƭƛƴŜ ŘŜƳƻƴǎǘǊŀǘŜǎ ƻǳǊ ƛƴŘǳǎǘǊȅΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǘƘŜ ǊŜǎǇƻƴǎƛōƭŜ ƳŀƴŀƎŜƳŜƴǘ 
of natural resources. I commend it to all growers. 

 

Stephen Lowe 
Chairman 
!ǳǎǘǊŀƭƛŀƴ .ŀƴŀƴŀ DǊƻǿŜǊǎΩ /ƻǳƴŎƛƭ 
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SELF-ASSESSMENT CHECKLIST 
Completing the self-assessment checklist will help to determine which farming practices you 
are doing well and where improvements may be possible. By completing the checklist, you are 
provided with an overview of farming practices as they relate to the industry benchmark. 
This will identify where improvements are required and help prioritise and direct the business 
to the most appropriate information. Use this as a guide only; the self-assessment will never 
replace expert advice. 

The format follows a simple question and answer approach. Consider what you do most of 
the time. There are a number of possible answers, please choose the answer that best suits 
your situation. If the question is not relevant to your particular situation please select N/A 
ŦƻǊ Ψƴƻǘ ŀǇǇƭƛŎŀōƭŜΩΦ 

Most questions require a single answer, but for some questions, more than one answer may 
ōŜ ǇƻǎǎƛōƭŜΦ ¢ƘŜǎŜ ǉǳŜǎǘƛƻƴǎ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘ ōȅ Ψtick all that applyΩ ƛƴ ōǊŀŎƪŜǘǎ ƴŜȄǘ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴ 
topic. In these cases, an overall practice rating is determined by the number of practices you 
select from the list. 

There are three practice ratings: 

Å Best ς demonstrates a practice that has a high level of sustainability 

Å Okay ς demonstrates a practice that is acceptable to industry standards 

Å Improve ς demonstrates a practice that is below the industry benchmark and 
improvements are required 

Most questions will have all three of these practice ratings as possible answers. However, 
there are some questions that will only have two possible practice ratings. 

!ƴȅ ǇǊŀŎǘƛŎŜǎ ŎƘŜŎƪŜŘ ŀǎ ΨImproveΩ ǎƘƻǳƭŘ ōŜ made a priority practice for the business to 
address and improve.  

In 2019, the Queensland Government introduced minimum practice agricultural standards 
for banana production that focus on retaining nitrogen, phosphorus and sediment on-farm 
to minimise run-off and improve water quality in reef catchments.  These minimum 
standards align with the checklist and are noted throughout the document.  For further 
information growers should visit the Queensland Government website. 

https://www.qld.gov.au/__data/assets/pdf_file/0013/113143/banana-era-standard.pdf  

The individual questions that are aligned to the Queensland GovernmentΩǎ Paddock to 
Reef program are noted within the checklist with a small * and P2R number.  Eg. *P2R1 

 

https://www.qld.gov.au/environment/agriculture/sustainable-farming/reef/reef-regulations/producers/bananas
https://www.qld.gov.au/__data/assets/pdf_file/0013/113143/banana-era-standard.pdf
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Land and Soil 

Soil structure 

1. Crop rotation and timing land preparation*P2R1 

 ¿ 
A fallow crop (e.g. Rhodes grass or canola) is planted between banana crop 
cycles, with no tillage during the wet season. There is no cultivation during 
the wet season.  

[Best] 

 ¿ Weeds and grasses are allowed to establish in the fallow period between 
banana crop cycles. There is no cultivation during the wet season.  

[Okay] 

 ¿ 
All of the fallow area is cultivated and maintained in a cover free state 
between crop cycles, or there is no fallow period between crop cycles.  

[Improve] 

 ¿ N/A  

 

2. Which of these practices do you use to increase organic matter levels? 
(tick all that apply) 

 Ç Fallow crops are grown between banana crops. 

 Ç Harvested heads and leaves are left on the row. 

 Ç Products are applied to increase organic matter such as manures/mulch/compost/mill mud. 

 Ç High nitrogen rates are avoided. 

 Ç Cultivation is reduced. 

 Ç A side-throw slasher or similar is used to put mulch back on the row. 

 Ç Banana waste scraps are spread back onto the rows. 

 Ç Non-competitive companion crops are encouraged around banana plants. 

 [Best = 6+]               [Okay = 4+]               [Improve = 3 or less] 

 

3. Cultivation method?*P2R2 

 ¿ 
The banana crop is planted into permanent beds. The row area receives the 
minimum tillage necessary for establishment and only during low risk times.  
The rest of the block receives no tillage. 

[Best] 

 ¿ 
Minimum tillage of the entire block area, with only the row area subject to 
more cultivation as necessary to establish beds and plan. No tillage occurs 
during the wet season.  

[Okay] 

 ¿ The entire block is cultivated in preparation for planting.  [Improve] 

 ¿ N/A  

The minimum 
banana standard 
requires that all 
fallow blocks must 
have a grassy 
fallow or cover 
crop to maintain 
adequate covered 

ground. 
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4. Cultivation method and timing ς crop destruction 

 ¿ 
The banana crop is removed by treating with herbicide and plants are left to 
break down before cultivation. 

[Best] 

 ¿ 
Practices are implemented to breakdown plants while minimising soil disturbance, 
for example, using a mulcher or lightly with the discs. 

[Okay] 

 ¿ The banana crop is removed by discing green plant material repeatedly. [Improve] 

 ¿ N/A  

 

Soil erosion 

1. Ground cover*P2R3 

 ¿ 
Inter-rows and headlands are maintained with living vegetation.  Vegetation 
is managed through slashing/mulching.  

[Best] 

 ¿ 
Inter-rows and headlands are sprayed on occasion but vegetation is allowed 
to grow first and then left intact after spraying.  Banana trash or other mulch 
is left in the inter-row to add cover. Major roadways are excluded. 

[Okay] 

 ¿ Inter-rows and headlands are sprayed bare or cultivated. [Improve] 

 ¿ N/A  

 

2. The plant crop stage has the highest erosion risk because it was cultivated recently 
and there is a large area of bare soil. Which of the practices listed below do you use 
to reduce the risk of erosion in plant crops?     (tick all that apply) 

 Ç Planting is confined to low-rainfall times of the year when the risk of erosion is low. 

 Ç Grasses/plants are encouraged as inter-row ground cover in the plant crop. 

 Ç Permanent beds are used, allowing cultivation to be restricted to the row only. 

 
Ç 

If plant blocks are established outside of low-risk rainfall periods, rows are formed early and 
grass is encouraged as ground cover, and only the row or furrow is disturbed at planting. 

 [Best = 3+]          [Okay = 2]          [Improve = 1 or less]          [N/A] 

 Ç    N/A  

 

3. Wind erosion (Western Australia only) 

 ¿ 
Structures or trees are placed on the southern side of banana blocks to help 
minimise wind damage and erosion. 

[Best] 

 ¿ No wind breaks of any kind. [Improve] 

 ¿ N/A  

The minimum 
banana standard 
requires that 
inter-rows must 
have at least 
60% covered 
ground, except 
during 
renovation 
works. 
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4. Controlling run-off water ς slowing water 

 ¿ 

The farm and blocks have been designed to slow surface water and direct it to 
an appropriate waterway capable of carrying high velocity water. Blocks are 
laser-levelled where required to prevent water from collecting in the paddock 
and creating wet areas. 

[Best] 

 ¿ 
Most blocks have been designed to slow surface water and direct it to an 
appropriate waterway, although some corrective work is still required. 

[Okay] 

 ¿ 
Little or no attention is currently given to slowing surface water or directing it 
to a suitable waterway. 

[Improve] 

 ¿ N/A  

 

5. Controlling run-off water ς contouring*P2R4 

 ¿ 

If the farm has areas under banana production with a gradient of 3% or more, 
all blocks in these areas have been planted along the contour and designed to 
include diversion banks and constructed waterways. Advice has been sought 
for placing these structures correctly. Annual maintenance is carried out to 
ensure these structures are operating correctly. Blocks are left undeveloped if 
erosion cannot be managed. 

[Best] 

 ¿ 

If the farm has areas under banana production with a gradient of 3% or more, 
most blocks in these areas have been planted along the contour and designed 
to include diversion banks and constructed waterways. Advice has been sought 
for placing these structures correctly. Annual maintenance is carried out to ensure 
these structures are operating correctly. Blocks are left undeveloped if erosion 
cannot be managed. 

[Okay] 

 ¿ 
The farm has areas under banana production with a gradient of 3% or more, 
but there are no control structures in place. 

[Improve] 

 ¿ N/A ς no land with a gradient over 3%  

 

6. Controlling run-off water ς silt traps*P2R6 

 ¿ 
Silt traps have been designed with expert advice, constructed and located to  
capture as much of the sediment run-off from the production area as 
possible.  

[Best] 

 ¿ 
Silt traps have been designed without expert advice, constructed and located 
to capture some of the sediment run-off from the production area. 

[Okay] 

 ¿ There are no structures in place for the purpose of capturing sediment. [Improve] 

 ¿ N/A ς silt trapping is not necessary   

 

The minimum 
banana standard 
requires that 
areas at a high 
risk of erosion 
must have 
measures in place 
to minimise soil 
run-off. 
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7. Controlling run-off water ς drains 

 ¿ All constructed drains on-farm are vegetated-shallow-spoon drains. [Best] 

 ¿ 
Most constructed drains on-farm are vegetated-shallow-spoon drains and any 
box drains have a batter suited to the soil type, so they do not erode. 

[Okay] 

 ¿ Constructed drains on-farm are mostly box drains with straight sides. [Improve] 

 ¿ N/A  

 

8. Controlling run-off water ς roads 

 ¿ 
All main roadways are either concreted or stabilised with sand or rock. Unless 
specifically designed the road is not used to direct and carry water. Suitable 
batters and culverts are used. 

[Best] 

 ¿ 
Most main roadways are either concreted or stabilised with sand or rock, but 
some roads still require improvements. 

[Okay] 

 ¿ 
Main roadways are not stabilised and water is able to travel along roads that 
are not designed for this purpose. 

[Improve] 

 ¿ N/A  

 

9. Controlling run-off water ς maintenance 

 ¿ 
All maintenance of drains, roads and inter-row spaces is carried out during the 
time of the year when the risk of erosion is low. Maintenance is carried out 
annually or as required to ensure these structures are working adequately. 

[Best] 

 ¿ 
Maintenance of drains, roads and inter-row spaces is carried out at any time 
of the year regardless of rainfall activity, or no maintenance is carried out 
and structures may not be working adequately. 

[Improve] 

 ¿ N/A  

 

10. Managing inter-rows*P2R5 

 ¿ 

Cultivation and re-shaping to repair inter-rows is not usually required.  
Machinery traffic is carefully managed to avoid rutting (e.g. such as high 
flotation and tracked vehicles, using ladders for bagging in very wet 
conditions). The outlets of the inter-rows are planned and maintained to be 
clear and allow free drainage. 

[Best] 

 ¿ 
Cultivation and reshaping to repair inter-rows is only required in some blocks 
on a seasonal basis. The outlets of the inter-rows are planned and maintained 
to be clear and allow free drainage. 

[Okay] 

 ¿ 
Wheel ruts and bogging are common and the inter-rows require repair each 
season. 

[Improve] 
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Soil acidity and alkalinity 

1. Soil acidity and alkalinity 

 ¿ 
Soil pH is monitored at least annually and pH amending products are applied 
as required. 

[Best] 

 ¿ 
Soil pH is not monitored at least annually or pH amending products are applied 
without testing pH levels. 

[Improve] 

 ¿ N/A  
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Biosecurity 

On-farm biosecurity 

1. Property Access 

 ¿ 

Access to the property is limited to authorised people only and their footwear 
is effectively managed (e.g. footwear exchange and disinfected). Vehicle 
access to the property is limited and any necessary vehicle movements 
undergo decontamination prior to entry and upon exit. 

[Best] 

 ¿ 
Access to the property is limited to authorised people only and their footwear 
managed (e.g. footwear exchange and disinfected). Vehicle access to the 
property is limited however there are no decontamination facilities.   

[Okay] 

 ¿ 
Access to the property is not limited and there are no decontamination 
procedures in place. 

[Improve] 

 

2. Planting 

 ¿ 
Planting material is ALWAYS sourced from a certified clean planting material 
supplier (QBAN). 

[Best] 

 ¿ Planting material is sourced from own property. [Okay] 

 ¿ Planting material is sourced from other properties. [Improve] 

 

3. Suspect Plants 

 ¿ 
Property owners and staff members are able to identify plants with unusual 
symptoms and are aware of how and who to report them to. Any suspect 
plants are reported to Biosecurity Queensland 13 25 23. 

[Best] 

 ¿ 
ONLY property owners are able to identify plants with unusual symptoms and 
are aware of how and who to report them to. Any suspect plants are reported 
to Biosecurity Queensland 13 25 23. 

[Okay] 

 ¿ 
Little attention is given to plants with unusual symptoms and they are not 
reported. 

[Improve] 

Complete your BMP for On-farm Biosecurity to develop a biosecurity 
management plan and a biosecurity improvement plan.  
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Pesticides 

Integrated pest and disease management 

1. Integrated pest and disease management 

 ¿ 
Methods to manage all pests and diseases on-farm include physical 
(mechanical), biological, cultural and chemical control options. They do not 
rely only on chemical options. 

[Best] 

 ¿ 
Methods to manage most pests and diseases on-farm include physical 
(mechanical), biological, cultural and chemical control options. They do not 
rely only on chemical options. 

[Okay] 

 ¿ 
Pests and diseases are predominately managed using chemicals and little 
thought is given to other forms of control. 

[Improve] 

 ¿ N/A  

 

Chemical treatments 

1. Monitoring 

 ¿ 

Pest and disease levels are monitored on a regular and consistent basis by 
trained staff or service providers. Records are retained and treatments are 
applied using monitoring information and relevant threshold levels for each 
pest/disease. 

[Best] 

 ¿ 
Pest and disease levels are monitored by general observations when doing 
other activities and control methods applied accordingly. 

[Okay] 

 ¿ 
Spray treatments are applied on a calendar basis or in response to severe 
outbreaks. 

[Improve] 

 ¿ N/A  

 

2. Chemical rotations 

 ¿ 
A rotation program is in place to ensure products are applied correctly and 
rotated according to label instructions, to prevent resistance from developing. 

[Best] 

 ¿ 
Attempts are made to rotate between chemical groups according to label 
instructions, but there is no rotation program in place. 

[Okay] 

 ¿ Chemicals are not rotated to avoid resistance. [Improve] 

 ¿ N/A  
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3. Chemical registrations 

 ¿ 
Key personnel know how to find which products are registered and permitted 
for use and only these products are used on-farm. 

[Best] 

 ¿ 
Rely on reseller or consultant advice for product registrations and only registered 
and permitted products are used on-farm. 

[Okay] 

 ¿ Not sure if the products used are registered or permitted for use. [Improve] 

 ¿ N/A  

 

Obtaining, storing, handling, applying and disposing of chemicals 

1. Obtaining 

 ¿ Chemicals are sourced from an Agsafe-accredited supplier or similar. [Best] 

 ¿ Not sure if suppliers are accredited by Agsafe or similar. [Improve] 

 ¿ N/A  

 

2. Storing 

 ¿ 
The chemical storage area is locked, bunded, ventilated and is either located 
in an area where spills will not affect waterways, or measures are in place to 
ensure potential spills will not affect waterways. 

[Best] 

 ¿ The chemical storage area is not bunded and spills could not be contained. [Improve] 

 ¿ N/A  

 

3. Handling and applying 

 ¿ 
Only appropriately-trained staff, handle and apply chemicals. Other staff 
cannot access or use chemicals. 

[Best] 

 ¿ 
Measures are not in place that prevent unqualified staff from accessing 
chemicals. 

[Improve] 

 ¿ N/A  

 

4. Disposal 

 ¿ 
Empty chemical drums and unwanted or out-of-date chemicals are disposed 
of through DrumMUSTER® and ChemClear® programs respectively. 

[Best] 

 ¿ 
The DrumMUSTER® program for empty drum disposal is not utilised, neither 
is ChemClear® for the disposal of unwanted or out-of-date chemicals. 

[Improve] 

 ¿ N/A  
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Spray drift 

1. Chemical treatments 

 ¿ 
Aerial and ground applications are only made during suitable weather conditions 
and care is taken to prevent off-target spraying. Vegetative buffer zones are 
in place around the farm to minimise the risk of drift. 

[Best] 

 ¿ 
Aerial and ground applications are only made during suitable weather conditions 
and care is taken to prevent off-target spraying. 

[Okay] 

 ¿ 
Measures are in place to minimise off-target movement of chemicals but 
improvements are still required. 

[Improve] 

 ¿ N/A  

 

Maintain and calibrate equipment 

1. Maintain and calibrate equipment 

 ¿ 
Spray equipment is maintained and calibrated regularly to ensure it is working 
effectively, leaks are avoided and the product is distributed evenly. 

[Best] 

 ¿ 
Maintenance and calibration of spray equipment could be improved or you 
need information about calibrating spray equipment. 

[Improve] 

 ¿ N/A  
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Banana Integrated Pest and Disease Management 

Nematodes 

1. Which of the practices listed below do you use to manage plant-parasitic nematodes? 
(tick all that apply) 

 Ç Only tissue culture or clean (and dipped) plant material is used. 

 
Ç 

At the end of the crop cycle, banana plants are removed with glyphosate to eradicate all 
living plant material that could harbour plant-parasitic nematodes between crops. 

 
Ç 

A fallow crop identified as a non-host for a particular plant-parasitic nematode is planted 
in the fallow period. 

 
Ç 

Plant-parasitic nematode levels are monitored using the Root Disease Index (RDI) to determine 
when economic thresholds are met. 

 Ç N/A 

 [Best = 3+]          [Okay = 2+]          [Improve = 1 or less]          [N/A] 

2. Managing the use of nematicides*P2R12 

 ¿ 

Management incorporates reduced tillage, eradicating bananas from fallows, use 
of tissue cultured plant material, and non-host fallow crops. Crop is routinely 
monitored using the root disease index.  Nematicide use only considered if 
economic thresholds are exceeded and impact on IPM program is justified. 

[Best] 

 ¿ 
Management incorporates reduced tillage, eradicating bananas from fallows, use 
of tissue cultured plant material, and non-host fallow crops. Nematicides may be 
used in response to observed pressure. 

[Okay] 

 ¿ Nematicides may be used in each crop cycle to manage nematode pressure. [Improve] 

 ¿ N/A  
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Banana weevil borer 

1. Which of the practices listed below do you use to manage banana weevil borer? 
(tick all that apply) 

 Ç Only tissue culture or clean plant material is used. 

 
Ç 

At the end of the crop cycle, banana plants are removed using glyphosate to eradicate all 
living plant material that could harbour banana weevil borer between crops. 

 Ç Banana weevil borer levels are monitored to determine when economic thresholds are met. 

 
Ç 

Desuckering practices that produce broken or cut corm material or excessive stem shatter 
are avoided. 

 
Ç 

In the subtropics where decay rates are slower, the pseudostems are cut in half lengthwise 
to accelerate the rate of stem decay. 

 Ç N/A 

 [Best = 3+]          [Okay = 2]          [Improve = 1 or less]          [N/A] 

2. Managing corm and soil-borne insect pests*P2R13 

 ¿ 
Good crop hygiene practices are implemented and pests are monitored on 

a regular basis. Control is usually achieved through stem injection of 
insecticides. 

[Best] 

 ¿ 
Management includes routine use of granular or band sprayed insecticides as 
a preventative measure against outbreaks. 

[Improve] 

 ¿ N/A  

 

Spider mites 

1. Which of the practices listed below do you use to manage spider mites? 
(tick all that apply) 

 Ç Using chemicals that disrupt predators is avoided. 

 Ç Spider mite populations are monitored to determine when thresholds are met. 

 Ç Appropriate irrigation management is used to ensure the plants are not water stressed. 

 Ç Excessive applications of nitrogen fertiliser are avoided. 

 Ç Sufficient volume and coverage is applied if spray treatments are used. 

 
Ç 

Predatory mites e.g. Californicus (Neoseiulus californicus) are released to manage pest 
mite species. 

 Ç N/A 

 [Best = 5+]          [Okay = 4]          [Improve = 3 or less]          [N/A] 
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Leaf diseases 

1. Which of the practices listed below do you use to manage Yellow Sigatoka? 
(tick all that apply) 

 
Ç 

A deleafing program is followed and infected leaf material removed. The deleafing 
program removes all inoculum before the peak infection period. 

 Ç Potential sources of infection are removed by eradicating old crops and feral plants. 

 Ç Leaf disease levels are monitored to determine when disease is present. 

 Ç Plant and soil nutritional status is monitored and maintained at desired levels. 

 Ç N/A 

 [Best = 3+]          [Okay = 2]          [Improve = 1 or less]          [N/A] 

 

2. Which of the practices listed below do you use to manage leaf speckle and leaf rust? 
(tick all that apply) 

 Ç A deleafing program is followed and infected leaf material removed. 

 Ç Leaf disease levels are monitored to determine when disease is present. 

 Ç Ground applications are made of the spray treatment to target the organism. 

 Ç N/A 

 [Best = 3]          [Okay = 2]          [Improve = 1 or less]          [N/A] 

 3. Managing the use of fungicides*P2R11 

 ¿ 

Foliar diseases are monitored on a regular and consistent basis by trained staff or 
service providers. Treatments are developed using monitoring information and 
relevant thresholds for control. Regular and effective cultural control practices 
and use of paraffinic oils are used to reduce need for fungicide application 
(<10 fungicide sprays). 

[Best] 

 ¿ 
Foliar disease levels are monitored while doing other farm activities and a range 
of control and prevention measures such as deleafing are applied accordingly 
(10-20 fungicide sprays). 

[Okay] 

 ¿ 
Fungicides are applied on a routine or calendar basis, and/or in response to 
severe outbreaks (20+ fungicide sprays). 

[Improve] 

 ¿ N/A  
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Fertiliser and Soil Additives 

Soil and plant tissue testing 

1. Soil testing pre-plant 

 ¿ 100% of blocks are soil tested before planting. [Best] 

 ¿ Soil testing before planting is infrequent or not done at all. [Improve] 

 ¿ N/A  

 

2. Soil testing 

 ¿ Soil tests are taken on all blocks more than once a year. [Best] 

 ¿ Soil tests are taken on all blocks once a year. [Okay] 

 ¿ Soil tests are taken less than once a year or on fewer than all blocks. [Improve] 

 ¿ N/A  

 

3. Leaf testing 

 ¿ Paired leaf and soil tests are taken on all blocks at least annually. [Best] 

 ¿ 
Paired leaf and soil tests are taken at indicator sites at least annually or tissue 
tests taken throughout the year but not paired with soil tests. 

[Okay] 

 ¿ Leaf tests are taken less than annually or not at all. [Improve] 

 ¿ N/A  

 

Selecting nutrient types and amounts 

1. Fertiliser program 

 ¿ 
The fertiliser program is supported by soil and leaf testing and yield monitoring 
and adjusted based on test results. The program is revised annually and checked 
to ensure targets are actually applied. 

[Best] 

 ¿ 
The fertiliser program is supported by soil and leaf testing and yield monitoring 
and adjusted based on test results. 

[Okay] 

 ¿ 
There is no fertiliser program and/or the rates applied are not based on soil and 
leaf test results. 

[Improve] 

 ¿ N/A  
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Nutrient budgeting 

1. Fertiliser program (N and P) *P2R7
 

 ¿ 

There is a Nutrient Management Plan in place for the entire farm which 
meets the requirements of the ΨPrescribed method for BananasΩ. The N and P 
fertiliser program is supported by annual soil testing and routine leaf testing 
and revised frequently to ensure targets are achieved. 

[Best] 

 ¿ 
There is no Nutrient Management Plan but the rates of application for N and P 
are below the threshold in the Prescribed method for Bananas. 

[Okay] 

 ¿ 
The rates of application for nitrogen and phosphorous exceed the threshold 
rates and there is no nutrient program that meets the requirements of the 
ΨtǊŜǎŎǊƛōŜŘ ƳŜǘƘƻŘ ŦƻǊ .ŀƴŀƴŀǎΩ. 

[Improve] 

 ¿ N/A  

 

2. Nutrient Target ς indicate average nitrogen application rate in ratoon crop*P2R8 

 ¿ 100 ς 200 kg/ha/year  

 ¿ 200 ς 300 kg/ha/year  

 ¿ 300 - 400 kg/ha/year  

 ¿ 400 - 500 kg/ha/year  

 ¿ > 500  kg/ha/year  

 

3. Nutrient Target ς indicate average phosphorus application rate *P2R9 

 ¿ <60 kg/ha/year  

 ¿ >60 kg/ha/year  

 
  

The minimum 
banana standard 
requires that N & 
P rates are below 
the threshold or 
there is a 
Nutrient 
Management 
Plan in place. 
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Applying fertiliser and soil additives 

1. Pre-plant pH adjustments and fertiliser applications 

 ¿ 
If pH adjustments, calcium, magnesium, potassium and phosphorus applications 
are required pre-plant, they are applied and incorporated into the soil. 

[Best] 

 ¿ 
If pH adjustments, calcium, magnesium, potassium and phosphorus are required 
pre-plant, they are applied to the soil surface. 

[Improve] 

 ¿ N/A  

 

2. Fertiliser application frequency*P2R10 

 ¿ 
The aim is to apply fortnightly applications of fertiliser during high growth periods 
such as summer, and potentially reduce this during low growth periods such as 
winter. Weather conditions may mean that this is not always possible. 

[Best] 

 ¿ The aim is to apply monthly fertiliser applications all year round. [Okay] 

 ¿ Fertiliser is applied less frequently than monthly. [Improve] 

 ¿ N/A  

 

3. Fertiliser application method 

 ¿ 
All fertigation or combination of fertigation and banded surface fertiliser 
applications depending on the weather conditions. 

[Best] 

 ¿ 
Banded surface fertiliser applications to rows or in non-mechanised production 
systems the fertiliser is broadcast by hand to entire root zone. 

[Okay] 

 ¿ 
Fertiliser broadcast over rows and inter-row spaces or in non-mechanised 
production systems the application is more concentrated by placing it 
primarily at the base of the plant. 

[Improve] 

 ¿ N/A  

 

4. Calibration and maintenance of fertiliser application equipment 

 ¿ 
All spreaders are calibrated on a regular basis and fertigation systems are 
checked regularly for uniformity. If applicable - ensure hand application is 
calibrated (NSW).  

[Best] 

 ¿ 
Improvements are required in the current systems and/or regular calibration 
of spreaders (including hand application). Fertigation systems are not checked 
regularly for uniformity.  

[Improve] 

 ¿ N/A  



SELF-ASSESSMENT CHECKLIST 

Page 28 Version 3 ς June 2021 

Storing fertilisers 

1. Storing fertilisers 

 ¿ 
The fertiliser storage area is located in an area where spills will not affect 
waterways, or measures are in place to ensure potential spills will not affect 
waterways. This includes manures, compost and liquid fertilisers. 

[Best] 

 ¿ 
Spills could not be contained and/or surface water is not diverted away from 
the site. 

[Improve] 

 ¿ N/A  

Fertiliser application records 

1. Fertiliser application records 

 ¿ 
Records of all fertiliser applications are kept in a manner that allows the user 
to easily monitor progress and, if required, easily retrieve information such as 
total nutrients applied to date and soil and tissue test trends (e.g. electronic). 

[Best] 

 ¿ 
Records of all fertiliser applications are kept although retrieving information 
would be time-consuming (e.g. hardcopy). 

[Okay] 

 ¿ Not all fertiliser applications are recorded. [Improve] 

 ¿ N/A  
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Water 

Efficient irrigation 

1. Emitter type 

 ¿ 100% under-tree sprinklers or drip and an automated system. [Best] 

 ¿ 100% under-tree sprinklers or drip and a manual system. [Okay] 

 ¿ Some overhead irrigation. [Improve] 

 ¿ N/A  

 

2. Soil moisture monitoring 

 ¿ 
Irrigation schedules are based on capacitance probes and weather stations and 
are fully automated. 

[Best] 

 ¿ 
Irrigation schedules are based on capacitance probes or tensiometers and use 
a manual system. 

[Okay] 

 ¿ No scheduling equipment is used to develop an irrigation schedule. [Improve] 

 ¿ N/A  

 

3. Manage salinity 

 ¿ 

Underground water is tested to monitor salinity levels especially after periods 
of heavy rain. Where possible water sources are combined to reduce salinity 
levels or irrigation from tidal reaches is only taken at low tide and tests have 
been taken to ensure this water is safe for use. 

[Best] 

 ¿ Water sources are not tested to monitor salinity levels. [Improve] 

 ¿ N/A  

 

4. Check irrigation system performance 

 ¿ Water uniformity and distribution is tested and above 90%. [Best] 

 ¿ Water uniformity and distribution is tested and above 80% but below 90%. [Okay] 

 ¿ 
Water uniformity and distribution is tested and below 80% or not tested and 
is therefore unknown. 

[Improve] 

 ¿ N/A  
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Managing water quality to minimise environmental harm 

1. Protect water quality 

 ¿ 
Applications of fertiliser and pesticides are timed for suitable weather 
conditions and all run-off water is filtered through grassed headlands or 
vegetation before reaching waterways. 

[Best] 

 ¿ 
Applications of fertiliser and pesticides are timed for suitable weather 
conditions and most run-off water is filtered through grassed headlands or 
vegetation before reaching waterways. 

[Okay] 

 ¿ 
Applications of fertiliser and pesticides are not timed for suitable weather 
conditions and/or run-off water is not filtered through grassed headlands or 
vegetation before reaching waterways. 

[Improve] 

 ¿ N/A  

 

2. Packing shed waste water quality 

 ¿ 
Filtration removes fine particles and larger debris before releasing water into 
local drains or waterways. 

[Best] 

 ¿ 
Grates in the shed remove large debris before water is released into local 
drains or waterways. 

[Okay] 

 ¿ 
There is no filtration of any sort in place and water from the packing shed is 
disposed of into adjacent drainage lines or waterways. 

[Improve] 

 ¿ N/A  
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Biodiversity 

1. Regional biodiversity priorities 

 ¿ 
Management is aware of regional biodiversity priorities and how to source 
this information if required. 

[Best] 

 ¿ 
Management is not aware of regional biodiversity priorities or how to source 
this information if required. 

[Improve] 

 ¿ N/A  

 

2. Riparian vegetation 

 ¿ 
Native riparian vegetation is present for 100% of the length of all creeks and 
rivers. 

[Best] 

 ¿ 
Native riparian vegetation is present for at least 70% of the length of all creeks 
and rivers. 

[Okay] 

 ¿ 
Native riparian vegetation is present for less than 70% of the length of all creeks 
and rivers. 

[Improve] 

 ¿ N/A  

 

3. Native vegetation 

 ¿ 
Stands of native trees are maintained and protected, and additional native 
vegetation is established through tree plantings. 

[Best] 

 ¿ Stands of native trees are maintained and protected. [Okay] 

 ¿ Stands of native trees are not maintained and protected. [Improve] 

 ¿ N/A  

 

4. Native birds and animals 

 ¿ 
Native birds and animals are identified and their habitats preserved. Farming 
practices that minimise impact on native wildlife are selected. 

[Best] 

 ¿ Little thought or consideration of native birds and animals. [Improve] 

 ¿ N/A  
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5. Feral animals 

 ¿ 
Feral animals are managed through suitable methods to minimise their 
populations and impact on the environment. 

[Best] 

 ¿ 
Attempts are made to manage feral animals to minimise their populations 
and impact on the environment. 

[Okay] 

 ¿ Feral animals are not managed. [Improve] 

 ¿ N/A  

 

6. Environmental weeds 

 ¿ 
Weeds on the property are identified and managed according to relevant 
legislation. 

[Best] 

 ¿ Weeds are not managed according to relevant legislation. [Improve] 

 ¿ N/A  

 

Disease management 

1. Disease management 

 ¿ 

The business has reviewed the major pest and disease threats to their business 
and a biosecurity plan is in place. Visitors have a designated parking area and all 
machinery and vehicles are excluded from entering the farm. Only designated 
farm machinery is used on site. A perimeter fence is in place to prevent 
unauthorised access. 

[Best] 

 ¿ 

The business has reviewed the major pest and disease threats to their business 
and a biosecurity plan is in place. Visitors have a designated parking area and 
any personnel, machinery or vehicles entering the farm must be free of soil 
before entry is allowed. Some perimeter fencing and signage is in place to 
prevent unauthorised access. 

[Okay] 

 ¿ 

Threats from potential pests and diseases are not considered and there is no 
set policy for dealing with visitors to the farm. Vehicles and machinery are not  
entering the farm. No perimeter fencing and signage is in place to prevent 
unauthorised access. 

[Improve] 
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Waste 

Minimise, re-use and recycle 

1. General waste 

 ¿ 
Products that allow packaging to be minimised, re-used or recycled are used 
in preference to those that require disposal, where possible. A formal waste 
plan is in place. 

[Best] 

 ¿ 
Products that allow packaging to be minimised, re-used or recycled are used 
in preference to those that require disposal, where possible, but there is no 
formal waste plan. 

[Okay] 

 ¿ 
Little thought or consideration is given to waste management and no formal 
waste plan exists. 

[Improve] 

 ¿ N/A  

 

2. Banana bunch covers ς number of uses 

 ¿ Bunch covers are re-used as many times as possible. [Best] 

 ¿ Bunch covers are single use. [Improve] 

 ¿ N/A  

 

3. Banana bunch covers ς disposal method 

 ¿ Recycled or biodegradable bunch covers are used. [Best] 

 ¿ 
Bunch covers are disposed of at the local dump or through a waste 
contractor. 

[Okay] 

 ¿ There is no formal disposal method for bunch covers. [Improve] 

 ¿ N/A  

 

4. Banana bunch covers ς farm collection 

 ¿ 
All bunch covers are removed from the paddock and staff are aware that any 
bags laying around the farm should be collected and returned to an appropriate 
collection point. 

[Best] 

 ¿ 
Bunch covers are often left in the paddock or not collected when seen laying 
around the farm. 

[Improve] 

 ¿ N/A  
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5. Waste bananas 

 ¿ 
Waste bananas and stalks are mulched and spread back onto the banana 
paddock OR waste bananas are dumped in a single pile where water does not 
directly flow into waterways.  

[Best] 

 ¿ 
Waste bananas and stalks are dumped in a single pile where surface water 
flows directly into waterways. 

[Improve] 

 ¿ N/A  

 

Disposal 

1. Removing irrigation 

 ¿ All irrigation pipes are removed from the block before cultivating. [Best] 

 ¿ No attempt is made to remove irrigation before cultivating. [Improve] 

 ¿ N/A  

 

2. Disposing of irrigation 

 ¿ 
If accepted by the local council, irrigation pipes are taken to the designated 
waste station. 

[Best] 

 ¿ 
Local council does not currently accept irrigation pipes, so they are stockpiled 
at the farm until a solution is found. 

[Okay] 

 ¿ No formal disposal method exists. [Improve] 

 ¿ N/A  
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3. Disposing of string 

 ¿ 
String is removed from the paddock and stockpiled in an appropriate manner 
pending waste collection. 

[Best] 

 ¿ 
String is not removed from the paddock or string is removed from the 
paddock but no formal disposal method is in place. 

[Improve] 

 ¿ N/A  

 

4. Chemical containers and chemical 

 ¿ 
All chemical containers are triple-rinsed and collected through the DrumMUSTER® 
scheme. All chemical that is out of date or no longer required is collected through 
the ChemClear® scheme 

[Best] 

 ¿ DrumMUSTER® and ChemClear® type schemes are not used. [Improve] 

 ¿ N/A  

 

5. Disposing of general waste 

 ¿ 
All waste material that cannot be re-used (e.g. some plastic) is separated 
from waste that can be recycled (e.g. paper). Waste is either collected by a 
local waste contractor or taken to the local waste station. 

[Best] 

 ¿ 
All waste material that cannot be re-used is either collected by a local waste 
contractor or taken to the local waste station. 

[Okay] 

 ¿ 
There is no waste management plan in place and not all the waste for disposal 
is taken by a waste contractor or taken to the local waste station. 

[Improve] 

 ¿ N/A  
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Air 

1. Neighbouring properties 

 ¿ 
Immediate neighbours are known and contactable at short notice. The impacts 
of business operations have been discussed with the neighbour/s and reasonable 
practices to minimise disturbance have been adopted. 

[Best] 

 ¿ 
Reasonable practices to minimise disturbance to neighbouring properties have 
been adopted. 

[Okay] 

 ¿ 
bŜƛƎƘōƻǳǊƛƴƎ ǇǊƻǇŜǊǘƛŜǎ ŀǊŜƴΩǘ ŎƻƴǎƛŘŜǊŜŘ ǿƘŜƴ ǳƴŘŜǊǘŀƪƛƴƎ ŦŀǊƳƛƴƎ 
activities. 

[Improve] 

 ¿ N/A  

 

2. Odour management 

 ¿ 

Raw manures, waste bananas and chemicals are stored and applied in a way 
that minimises their odour potential. The prevailing wind determines where 
these products are stored and when they are applied, to minimise disturbance 
to neighbours and staff. 

[Best] 

 ¿ 
Raw manures, waste bananas and chemicals are stored and applied with little 
consideration for reducing their odour potential. 

[Improve] 

 ¿ N/A  

 

3. Dust management 

 ¿ 
Disturbance to neighbours and staff is minimised with action taken to reduce 
the impact of dust from activities such as liming, cultivation and peak traffic 
periods along dirt roads. 

[Best] 

 ¿ 
No action is taken to minimise disturbance to neighbours or staff by reducing 
the impact of dust from activities such as liming, cultivation and peak traffic 
periods along dirt roads. 

[Improve] 

 ¿ N/A  

 

4. Smoke management 

 ¿ 
The use of fire is minimal and the prevailing wind is considered when burning 
to reduce disturbance to neighbouring properties and staff. 

[Best] 

 ¿ 
No action is taken to minimise the impact of smoke on neighbouring properties 
and staff. 

[Improve] 

 ¿ N/A  
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5. Noise management 

 ¿ 
The noise level generated from activities has been considered and, where possible, 
practices have been altered and improved, or measures are in place to reduce 
the amount of noise produced. 

[Best] 

 ¿ 
No action is taken to minimise the impact of noise on neighbouring properties 
and staff. 

[Improve] 

 ¿ N/A  

 

6. Artificial light management 

 ¿ 
Night activities that require lights have been reviewed and all required practices are 
implemented to minimise disturbance to neighbouring properties and wildlife. 

[Best] 

 ¿ 
No action is taken to minimise the impact of light on neighbouring properties 
and wildlife. 

[Improve] 

 ¿ N/A  
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Energy 

Conserving energy 

1. Machinery 

 ¿ 
Only machinery with the right capacity for the job is chosen. Machinery that 
lacks the capacity or has excess capacity is not used. 

[Best] 

 ¿ No consideration is given for the capacity of the machinery. [Improve] 

 ¿ N/A  

 

2. Machinery ς  crop destruction 

 ¿ 
Practices that minimise the number of passes required to remove the banana 
crop are incorporated. For example, the banana crop is removed by treating 
with herbicide and plants are left to break down before cultivation. 

[Best] 

 ¿ 
Little consideration is given to minimising the number of passes required to 
remove the banana crop. For example the banana crop is removed by cultivating 
green plant material repeatedly. 

[Improve] 

 ¿ N/A  

 

3. Pump 

 ¿ 
¢ƘŜ ǇǳƳǇΩs most efficient operating zone in terms of head pressure and 
volume of output is understood and adhered to. 

[Best] 

 ¿ 
¢ƘŜ ǇǳƳǇΩs most efficient operating zone in terms of head pressure and 
volume of output is not understood or adhered to. 

[Improve] 

 ¿ N/A  

 

4. Irrigation efficiency 

 ¿ 
All irrigation is under-tree, rather than overhead, so that less water needs to 
be pumped. 

[Best] 

 ¿ 
There is still some overhead irrigation used on farm, which requires more water 
to be pumped. 

[Improve] 

 ¿ N/A  
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5. Cold rooms 

 ¿ 
Cold rooms are well insulated and protected from direct sunlight. All seals are 
checked on a regular basis to ensure they are not losing air. 

[Best] 

 ¿ 
Cold room efficiency could be improved through better insulation, protection 
from direct sunlight or more regular checks for air loss. 

[Improve] 

 ¿ N/A  

 

6. Management practices 

 ¿ 
Where possible, management practices are implemented that reduce the 
amount of energy used, and energy consumption is monitored. 

[Best] 

 ¿ 
[ƛǘǘƭŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƎƛǾŜƴ ǘƻ ǘƘŜ ōǳǎƛƴŜǎǎΩǎ ŜƴŜǊƎȅ ǳǎŜ ŀƴŘ ŎƻƴǎǳƳǇǘƛƻƴ ƛǎ  
not monitored. 

[Improve] 

 ¿ N/A  

 

7. Maintenance 

 ¿ 
All machinery, cold rooms, pumps and other equipment are serviced following 
the service book instructions to ensure they are operating efficiently. 

[Best] 

 ¿ 
Servicing is not always done on time and there are no systems in place to identify 
when services are due. 

[Improve] 

 ¿ N/A  

Greenhouse gas 

1. Nitrous oxide 

 ¿ 
The loss of nitrates to nitrous oxide is minimised by limiting nitrogen fertiliser 
applications when soils are at field capacity or saturated, and by having good 
drainage in blocks. 

[Best] 

 ¿ There is no awareness of nitrous oxides or how these are formed. [Improve] 

 ¿ N/A  

 

2. Carbon farming initiative 

 ¿ 
Management is aware of the types of projects that can be funded under the 
carbon farming initiative and where to source this information. 

[Best] 

 ¿ 
Management is unaware of the types of projects that can be funded under 
the carbon farming initiative or where to source this information 

[Improve] 

 ¿ N/A  
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Fuel 

1. Storage location 

 ¿ 
Fuel tanks are stored in an area where spills will not affect waterways, or measures 
are in place to ensure potential spills will not affect waterways. This includes mobile 
fuel tanks. Bunding is provided on all petrol tanks and diesel tanks. 

[Best] 

 ¿ 

Fuel tanks are stored in an area where spills will not affect waterways, or measures 
are in place to ensure potential spills will not affect waterways. This includes mobile 
fuel tanks. Bunding is not in place on all fuel tanks because tank capacity is 
less than that requiring bunding (minor storage) and a risk assessment has 
been performed. 

[Okay] 

 ¿ 
Spills from the current fuel tank location could not be contained and 
prevented from reaching waterways. 

[Improve] 

 ¿ N/A  

 

2. Storage and maintenance 

 ¿ 

Fuel is only stored in tanks specifically designed for this purpose. Tanks are 
located in easy-to-reach locations, where filling is easy and access to fuel 
machinery is easy. All tanks are locked when not in use and systems are in 
place to reduce the chance of accidental spills and leakage. 

[Best] 

 ¿ 
Fuel is only stored in tanks specifically designed for this purpose. Tank location 
could be improved to allow improved access or there are no systems in place 
to reduce the risk of accidental spills and leakage. 

[Improve] 

 ¿ N/A  
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LAND AND SOIL 
Healthy, productive soils are essential for farming and businesses 
should always implement management practices that maintain or 
improve soil condition. The priorities for soil management vary 
depending on soil types, topography of the land, surrounding 
environment, previous land use and climate. The priority given to the 
soil management practices discussed in this section will vary from 
farm to farm and between production regions. 

Soil structure 
Soils are classified into a range of soil classes. Bananas grown in better 
class soils have higher yields and are more profitable. Bananas prefer 
soils that are not prone to water logging. They should be free-draining, 
have good internal structure and be suitable for cultivation. It is important 
to understand the soil types on your farm, their characteristics and the 
best way to manage them. Select farming practices that will maintain 
or improve soil structure to ensure optimal productivity. 

Crop rotation 

Planting a fallow crop in between each banana crop rotation helps to 
maintain or improve the soil structure. In any fallow period, it is 
important to kill volunteer bananas as they can harbour pests and 
diseases from one crop rotation to the next. The longer the block can 
be left fallow, the better for soil health. Ideally, blocks should be left 
with a fallow crop for a minimum of 12 months. 

A break in production, by introducing a fallow crop, is important for: 

Å Banana pest control ς introducing a crop that is not a host 
banana for pests such as banana weevil borer or  
plant-parasitic nematodes, breaks the pest life cycle, 
effectively removing them from the block. 

Å Soil biology ς introducing a new crop encourages a diversity 
of microorganisms and maintains an environment that is 
conducive to growth, as an active root system is required for 
a healthy food web. 

Å Organic matter ς incorporating fallow crops into the crop 
rotation helps to improve soil organic matter levels. 

Å Erosion protection ς a fallow crop provides soil cover and 
protection against the impacts of rainfall and surface water 
runoff. 

Å Compliance with regulation ς if you are in a reef catchment 
area, you must maintain adequate groundcover during the 
fallow period. 

 
Bananas are best suited to 

free-draining soils with  
good internal structure that 

can be cultivated. 

 
 
 
 
 
 
 
 

Volunteer bananas can 
harbour pests and 

disease from one crop 
rotation to the next. 

 
 
 
 
 
 

 
Fallow crops provide a number 

of benefits to the soil. 
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Selecting the fallow crop in a banana rotation depends largely on two 
factors: 

Å the presence or absence of plant-parasitic nematodes. 

Å the length of time the block will be left fallow. 

If plant-parasitic nematodes are present, it is important to identify 
which nematodes cause the main economic problem and select a 
fallow crop that is not also a host. There may be more than one type 
of nematode present, but the nematode likely to have the largest 
economic impact is the highest priority. For more information on 
managing nematodes, refer to the module on banana pest and 
disease management. 

If plant-parasitic nematodes are not present, select the fallow crop by 
simply choosing a crop that suits the climatic conditions and will provide 
maximum organic matter. In the tropics, suitable crops are sorghum and 
rhodes grass (e.g. Chloris gayana cv. Callide). In the east coast 
subtropics, molasses grass, lotononis and broadleaf paspalum are 
suitable, while in the west coast subtropics, crops such as sorghum are 
also suitable but will need irrigation. 

If a fallow crop cannot be planted, volunteer grass or a weedy fallow 
is preferable to a bare fallow as it will still protect the soil from erosion 
and provide an active root zone for microorganisms. Bear in mind, 
however, that it could continue to host plant-parasitic nematodes, if 
they are present. 

The Queensland Reef protection regulations prescribes that at fallow, 
all blocks must have a grassy fallow or cover crop established that 
maintains adequate covered ground.  Refer to the following links to 
determine if your activity requires an Environmentally Relevant 
Activity, and the standards you must comply with: 

https://www.qld.gov.au/environment/agriculture/sustainable-
farming/reef/reef-regulations/producers/bananas 

 

Increasing organic matter 

Organic matter is an essential component of a healthy soil because it 
ƛƴŎǊŜŀǎŜǎ ǘƘŜ ǎƻƛƭΩǎ ƴǳǘǊƛŜƴǘ ŀƴŘ ǿŀǘŜǊ ƘƻƭŘƛƴƎ ŎŀǇŀŎƛǘȅΣ ƛƳǇǊƻǾŜǎ ǘƘŜ 
soil structure and provides a food source for soil organisms. It can be 
difficult to increase the amount or organic matter because it decomposes 
rapidly in the warm climate in most banana production areas. 

Increased organic matter can be achieved by implementing the 
following practices: 

Å Growing fallow crops in between banana crop rotations. 

Å Applying compost and manures. 

 
Canola is a non-host crop for 

burrowing nematodes. 

 
 
 
 
 
 
 
 
 

 
If a fallow crop cannot 
be planted, volunteer 

grass or a weedy  
fallow is preferable  

to a bare fallow. 

 
 
 
 
 
 
 
 
 
 

 

 
Mulching the row,  

with the aid of a side-throw 
slasher, will increase organic 

matter in the soil. 

 

https://www.qld.gov.au/environment/agriculture/sustainable-farming/reef/reef-regulations/producers/bananas
https://www.qld.gov.au/environment/agriculture/sustainable-farming/reef/reef-regulations/producers/bananas
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Å Applying sugar cane by-products such as mill mud NOTE: Mill 
mud has the potential to introduce pests, diseases and weeds. 

Å Returning harvested stems and leaves to the row. 

Å Using a side-throw slasher to put the vegetation slashed from 
the inter-row onto the rows. 

Å Applying mulch. 

Å Reducing cultivation. 

Å Avoiding high rates of nitrogen fertiliser. 

Å Encouraging earthworm activity, which incorporates organic 
material deeper into the soil. 

Cultivation method and timing 

For most of the banana industry in Australia, mechanical cultivation is 
essential. However, some banana farmers in the east coast subtropics 
region do not use any mechanical cultivation due to the topography 
of the land they farm. 

While cultivation prepares the bed for planting and removes any 
potential compaction zones, it leaves the soil exposed to erosion. Too 
much cultivation or poor cultivation techniques can be detrimental to 
the soil structure. This can lead to surface crusting and loss of air spaces 
preventing water, air and root access. Fertility may be reduced if less 
fertile subsoil is being brought to the surface. 

Several things should be considered to improve cultivation outcomes 
including: 

Cultivation timing. Cultivate at times of the year when there is a lower 
risk of rainfall to minimise the chance of erosion 

Minimal tillage. Reduce the impact of cultivation by minimising the 
number of passes, which will conserve the soil structure. Fortunately, 
the perennial nature of the banana system means that cultivation is not 
required very often. For more information on tillage implements, their 
benefits and potential impacts, refer to the New South Wales Department 
ƻŦ tǊƛƳŀǊȅ LƴŘǳǎǘǊƛŜǎΩ ǿŜōǎƛǘŜΣ ŀƴŘ Ŧƻƭƭƻǿ ǘƘŜ ƭƛƴƪǎ ǘƻ ŀƎǊƛŎǳƭǘǳǊŜ > 
soils > soil types, structure and condition > how cultivation affects soil 
or follow this link: 
https://www.dpi.nsw.gov.au/agriculture/soils/structure/cultivation  

Cultivate at the correct moisture level. Soil should not be worked 
when too wet or too dry. If the soil is too wet it can cause large clods 
and compaction below the cultivation zone. Too dry and the soil can 
be pulverised into a fine dust, losing structure and potentially causing 
surface crusting or wind erosion. 

Maintain the same row location (permanent beds). If the irrigation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Too much cultivation  
or poor cultivation 
techniques can be 
detrimental to the  

soil structure. 

 
 
 
 
 
 
 

 
The soil profile on the left is 
from a compacted inter-row 

space that has poor soil 
structure, which is evident 

from the large soil clods. The 
soil profile on the right is  

from a less compacted row 
and has better soil structure. 

 
 
 
 
 
 

https://www.dpi.nsw.gov.au/agriculture/soils/structure/cultivation


LAND AND SOIL 

Version 3 ς June 2021 Page 45 

system does not need to be moved, plant successive crops back into 
the same row. The frequency of mechanical operations such as 
bagging, picking and spraying in a banana plantation means that a lot 
of traffic travels each banana row. Over time, this soil becomes very 
compacted. Marking the rows on a GPS provides the opportunity to 
plant back into the original row configuration. This avoids planting 
into the compacted inter-row regions. 

Permanent beds. Consider switching to a permanent bed system. As 
long as drainage is adequate, there is no real need to work up the 
inter-row space. This effectively means only half the block is being 
cultivated. The benefits of this system include: 

Å less soil is exposed to erosion when a smaller area is cultivated 

Å soil preparation is faster and cheaper 

Å soil in the rows is uncompacted, encouraging better crop 
growth 

Å inter-row spaces are already consolidated and hard for 
improved traffic access 

Pre-forming beds. Form beds at the time of year when heavy rainfall 
is least likely, and sow with a cover crop. The benefits of this approach 
include good soil cover during wet periods and mounded rows dry the 
bed out more quickly. This gives more flexibility in planting times, as 
minimal cultivation is then required to prepare for planting. 

Crop removal. Consider eradicating the old banana crop by injecting 
with glyphosate rather than cultivating. Also control volunteer 
bananas with herbicide rather than cultivation. The permit for 
glyphosate use in the banana industry is available at the Australian 
Pesticides and Veterinary Medicines Authority website by searching 
the permit database for permit PER14850 or by following this link 
http://permits.apvma.gov.au/PER14850.PDF  

Some growers have successfully used a forest mulcher (hammer 
ƳǳƭŎƘŜǊύ ǘƻ ǊŜƳƻǾŜ ŀ ōŀƴŀƴŀ ŎǊƻǇ ǉǳƛŎƪƭȅΦ Lǘ ŘƻŜǎƴΩǘ ŘƛǎǘǳǊō ǘƘŜ ǎƻƛƭ 
and the banana plants can break down rapidly. 

More information can be found in the Banana root and soil health 
ǳǎŜǊΩǎ Ƴŀƴǳŀƭ which can be accessed through the Queensland 
Department of Agriculture and Fisheries archive of scientific and 
research publications website or by following this link 
http://era.daf.qld.gov.au/3498/. 

SUBTROPICS EAST COAST ς If planting furrows are created with a 
ripper tine, avoid ripping up and down the hill as this increases the 

chance of erosion along the furrow. 

 

 
 
 
 
 
 

 
Permanent beds minimise the 
amount of cultivation required. 

 
 
 
 
 

 
Pre-formed beds can be 

planted with a cover crop and 
left until the crop is planted. 

 
 
 
 

 

 
Injecting bananas with 
glyphosate reduces the 

number of passes required 
with the off-sets. 

 
 
 

http://permits.apvma.gov.au/PER14850.PDF
http://era.daf.qld.gov.au/3498/
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Soil erosion 
Research done in the tropics of north Queensland has shown it takes 
a million years to produce 30 cm of soil. Soil production rates will vary 
across the regions; however, it highlights why it is essential that we 
conserve the soil that we have. Managing soil erosion is especially 
important in the subtropics on the east coast, where bananas are grown 
on relatively steep gradients, and in the tropics of far north Queensland, 
where significant, high intensity rainfall is received. The west coast 
subtropics are also vulnerable to wind erosion and water erosion 
during flooding events. 

Under the Queensland Reef protection regulations, banana growing 
activities should minimise sediment loss to waterways by having 
appropriate erosion and sediment control measures in places where 
there is a high risk of soil loss from the farm. 

There are two main principles for managing soil erosion: 

Å maintaining ground cover 

Å controlling runoff water 

Ground cover 

There is enough energy from raindrops in a large thunderstorm to 
splash more than 150 tonnes of unprotected soil per hectare into the 
air. Therefore good ground cover is essential for managing soil erosion 
and is critical on any gradients greater than 3%. Ground cover: 

Å intercepts rainfall, reducing the surface impact of raindrops 

Å slows the velocity of surface water 

Å increases water infiltration 

Å stabilises the soil. 

A suitable ground over is: 

Å shade tolerant 

Å not invasive or too competitive 

Å perennial 

Å tolerant of traffic (tropical production or row configuration 
plantings) 

Å short growing and has a spreading habit 

Å a non-host for the main plant-parasitic nematodes if they are 
present  

Other benefits associated with maintaining soil cover include limiting the 
spread of pests and diseases. Pests such as plant-parasitic nematodes 
and diseases such as Panama disease can be spread when moving soil. 

 
 
 
 
 

 

It takes a million 
years to produce 

30 cm of soil. 

 
 
 
 
 
 

 
An example of pedestal 

erosion. Some ground cover 
(in this case a rock) has 

protected the soil, which 
remains at its original  

height while the adjacent  
soil has eroded. 

 
 
 

 
During a rainfall event  

more soil is lost from bare 
ground compared with areas 

having ground cover. 
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The more soil that is moved around the farm on machinery and in 
surface water, the quicker these problems can spread across the farm 
and elsewhere. 

Minimum 60% ground cover. While a living ground cover is preferable, 
a dead cover can also provide protection from erosion. If spraying the 
inter-row cannot be avoided, allow the vegetation to grow and then 
spray with a knock-down herbicide. This will preserve the root system 
and provide a mulch layer to protect the soil. Regardless of whether it 
is living or dead, a minimum of 60% ground cover is required. 

Under the Queensland Reef protection regulations all blocks must 
have adequate covered ground at appropriate times in the banana 
crop cycle. 

Å Ensure inter-rows on plant blocks have at least 60% covered 
ground before 1 November (wet season) (unless undertaking 
renovation works). 

Å Ensure inter-rows on ratoon blocks have at least 60% 
covered ground (unless undertaking renovation works). 

 

For more information on the minimum agricultural standards 
under Queensland reef protection regulations, refer to the 

Queensland Government website: 
https://www.qld.gov.au/environment/agriculture/sustainable-

farming/reef/reef-regulations/producers/bananas   

or the agricultural environmentally relevant activity standard for 
banana cultivation: 

https://www.qld.gov.au/__data/assets/pdf_file/0013/113143/ban
ana-era-standard.pdf  

 

In the subtropics it may be possible to introduce ground cover species 
that will grow successfully. However, where planting arrangements 
are based on row configurations, such as in the tropics, most 
introduced species do not tolerate the traffic, so native grasses and 
vegetation often suit this role best. 

There are several ways to maintain and promote ground cover in the 
plantation, as provided under sub-headings in this section. 

Promote vegetation around the farm. Maintain vegetation and slash 
rather than spraying it out, especially during periods when there is a 
high risk of erosionΦ LŦ ƛǘ ƛǎƴΩǘ ǇƻǎǎƛōƭŜ ǘƻ Ƴŀƛƴǘŀƛƴ ǎƭŀǎƘŜŘ ƛƴǘŜǊ-rows 
and headlands across the farm all year round, ground cover should be 
a priority: 

Å in plant blocks 

 
 
 
 
 

 
 
 
 
 
 

 
 
Nominal 60% covered ground 
ς combination living & dead. 

 
 
 
 
 
 
 
 
 
 

 
In drier climates, mulched 
banana trash provides an 
effective ground cover. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Slashing headlands and  
inter-row spaces maintain 
ground cover, which limits  
the potential for erosion. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The minimum practice 
agricultural standards for 

banana production focus on 
retaining nitrogen, 

https://www.qld.gov.au/environment/agriculture/sustainable-farming/reef/reef-regulations/producers/bananas
https://www.qld.gov.au/environment/agriculture/sustainable-farming/reef/reef-regulations/producers/bananas
https://www.qld.gov.au/__data/assets/pdf_file/0013/113143/banana-era-standard.pdf
https://www.qld.gov.au/__data/assets/pdf_file/0013/113143/banana-era-standard.pdf
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Å during the wet/storm season 

Å on steeper slopes 

Å on lighter soils that are prone to erosion 

Mulching the inter-row space. In drier climates, where organic matter 
decays more slowly, mulching trash material in the inter-row space 
provides an effective ground cover and contributes to the required 
60% coverage (if in a reef catchment area). 

Mulching on the row. Where cultivation is limited, establish a fallow 
grass crop and then spray this out before planting, leaving a mulch 
layer over the ground. Other, low-growing cover crops may only require 
spraying in the immediate row area where the banana is to be planted. 
In the tropics, use a side-throw slasher to put mulch on the row. 

Good drainage in paddocks.  Paddocks that drain well are less likely to 
become water logged and boggy and will maintain a better ground 
cover. 

Wider row spacing.  Adopting a wider row spacing allows more 
sunlight to reach the ground which will help with better ground cover. 

Reduce traffic in the rows.  Keep out of new paddocks to allow them 
to establish and reduce traffic when its wet.  

Companion crops. Planting a quick establishing companion crop is 
recommended for plant crops or bare ground, especially during high 
risk rainfall periods. In the east coast subtropics, white clover and 
summer grass are suitable. 

Place leaves and harvested heads on the row. This provides soil cover 
and prevents the inter-row grasses from being smothered. 

Plan the timing of crop removal and cultivation. Plan banana crop 
removal and general cultivation activities for the time of year when 
there is the lowest risk of rainfall. Time the inter-row maintenance for 
the dry times of the year. 

Eradicate the old banana crop by injecting. Remove the old banana 
crop by injecting with glyphosate rather than cultivating. Also, control 
volunteer bananas with herbicide rather than cultivation. The permit 
for glyphosate use in the banana industry is available at the Australian 
Pesticides and Veterinary Medicines Authority website by searching 
the permit database for permit PER14850 or by following this link 
http://permits.apvma.gov.au/PER14850.PDF.  

Ensure ground cover is maintained during other farming activities.  
For example, maintain the ground cover when installing a pump near 
a creek bank. 

Maintain ground cover on buffers/headlands between the blocks and 
creeks or drains. 

 
Pinto peanut planted as a 

companion crop. 
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SUBTROPICS EAST COAST ς For more information on cover crop 
selections refer to relevant sections of the New South Wales 

Department of Primary Industries resource, Soil and water best 
management practices  

for NSW banana growers available at the following link 
https://www.dpi.nsw.gov.au/agriculture/horticulture/tropical/gro

wing-bananas/soil-water-management 

 

SUBTROPICS WEST COAST ς Wind breaks are useful to prevent 
winds from eroding the soil or damaging the banana leaves. They 

should be placed on the southern side of the banana paddock. 

 

 

Controlling runoff water 

Controlling the speed and direction of runoff water is critical for 
minimising erosion. Measures and structures should be introduced to 
slow water where slopes are likely to produce high velocity water 
flows. Surface water should be directed to suitable waterways that 
are capable of carrying high velocity water. 

Under the Queensland Reef protection regulations banana producers 
are required to minimise sediment loss to waterways by having 
appropriate erosion and sediment control measures in places where 
there is a high risk of soil loss from the farm.   

 

For more information on the minimum agricultural standards under 
vǳŜŜƴǎƭŀƴŘΩǎ wŜŜŦ tǊƻǘŜŎǘƛƻƴ wŜƎǳƭŀǘƛƻƴǎΣ ǊŜŦŜǊ ǘƻ ǘƘŜ vƭŘ 
Government website: 
www.qld.gov.au/environment/agriculture/sustainablefarming/reef/re
ef-regulations/producers/bananas 

 

Or, the agricultural environmentally relevant activity standard for 
banana cultivation:  

www.qld.gov.au/__data/assets/pdf_file/0013/113143/bananaera-
standard.pdf. 

 

The following information provides measures that may be 
implemented on your farm to reduce sediment run-off.  

 
Constructed wind breaks  
are used to prevent wind 

erosion in Carnarvon. 

 
 
 
 
 
 
 
 

 

 
Even with ground cover, 
erosion can be difficult to 
control if the speed and 
direction of runoff water  

is not managed. 

 
 
 
 
 

Slopes greater than 3% 
should be contoured. 

 
 
 
 

https://www.dpi.nsw.gov.au/agriculture/horticulture/tropical/growing-bananas/soil-water-management
https://www.dpi.nsw.gov.au/agriculture/horticulture/tropical/growing-bananas/soil-water-management
http://www.qld.gov.au/environment/agriculture/sustainablefarming/reef/reef-regulations/producers/bananas
http://www.qld.gov.au/environment/agriculture/sustainablefarming/reef/reef-regulations/producers/bananas
http://www.qld.gov.au/__data/assets/pdf_file/0013/113143/bananaera-standard.pdf
http://www.qld.gov.au/__data/assets/pdf_file/0013/113143/bananaera-standard.pdf







































































































































































































