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Thank the Crawford Fund and acknowledge the wider partnership behind the work. 
Twenty years of international collaboration. 
Panama disease causes devastation, so blame is common. 
Today’s argument: move beyond blame towards collective learning, capacity and action
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Biology determines the rules

On the screen is a simplified disease cycle for TR4
It is a soil-borne fungus, that infects roots and blocks vascular tissue. 
Dead plants return more inoculum to the soil. 
Each disease cycle, exponentially increases the inoculum in the soil
That means going from a healthy crop to devastation can take three years with first incursion, 1-year if the disease has already been present or ten years—or longer? 
Management determines the speed.
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TR4 Distribution

TR4 now affects 27 banana-producing countries across the world. 
But the disease originated in Southeast Asia and. 
It is this region we can learn a lot from and where we have been mostly working?
�
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The past: Panama disease has shaped banana history

• Photos of bananas in markets, growing around households, packing houses
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The Past: Panama disease has been teaching us lessons for 150 years

Australia has studied Fusarium wilt for around 150 years.
Bancroft linked the wilt symptoms near Brisbane to the fungus in the nineteenth century.
Research progressed from cultivar responses, to pathogen races, diagnostics and now farming systems. 
Panama disease has repeatedly reshaped banana production and research priorities.
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Why Australia invests

Why work overseas when Australia already has strong expertise?
TR4 was absent from the main north Queensland production region until 2015.
International partnerships let us see what works and what fails under real disease pressure. 
Develop concepts in Australia, validate with partners, adapt them locally and share the knowledge regionally.
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What not to do

Many of the overseas lessons tell us what not to do. 
I was highlighting these to banana growers in north Queensland last week.
Do not introduce TR4 through planting material, soil or machinery. 
Do not ignore water movement, neighbouring farms or boundary risks. 
Do not overlook or misdiagnose symptoms. 
Do not create a simplified, disease-favouring farming environment. 
Do not rely on a silver bullet—or wait for someone else to solve the problem.
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Farming systems determine vulnerability

Southeast Asia contains a wide spectrum of banana systems
Overseas experience keep telling us that diverse systems are more suppressive to TR4, like we see on the left
Intensive monoculture systems, such as on the far right, are more vulnerable to TR4
The farming system shapes vulnerability.
Small family farms tied to export monocultures can be among the most exposed
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Beyond blame

Smallholders are often blamed for disease spread.
Their behaviour is not simply negligence. 
Choices are constrained by land, capital, finance, technical support and access to clean planting material. 
Vulnerability is biological, economic and social. 
The question should be: how do we increase growers’ capacity to respond?
“Moving beyond blame means giving growers practical ways to understand their risks and make better decisions.”
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Theme: Present

Introduce the Fusarium wilt Integrated Risk Tool. 
Developed through an ACIAR-supported partnership. 
Helps growers assess their own farm risks. 
It is a co-learning process—not a prescription. 
Growers understand their systems; advisers help structure the risk conversation. 
No two farms have identical needs or response capacity.
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The same disease creates different futures
Theme: Present

The tool considers the outcome growers are trying to prevent. 
We pilot tested the risk tool across the region in different farming contexts in Australia, Indonesia and the Philippines
This is based on the on the risk outcomes most common in each country
Australia: preventing incursion and movement. 
Indonesia: reducing crop losses. 
Philippines: with the disease widespread it is about preventing loss of livelihood. 
The practices for these countries depend on the outcome they are trying to prevent?
Let me show you what I mean
.
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Different farming systems • One framework

The risk tool provides a framework that allows for different farming systems
Recommendations change according to whether TR4 is absent, newly detected or widespread
For Australia where incursion is the greatest threat: prevention, surveillance and biosecurity. 
For Indonesia reducing crop losses: cultivar diversity and mixed-cropping build bioprotection. 
Philippines where the disease is widespread: inoculum reduction and re-building soil health are priorities. 
Let me give you a practical example from the Philippines




Queensland Government

Smallholder innovators: the emerging regional voice

• Arnold Dela Cerna
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Theme: Present

 Here we have a smallholder grower with 12 ha of banana who was wiped out by TR4
His answer to get back into banana production is not one product, but an integrated systems based on:
Rotation and clean tissue-culture plants. 
Soil fertility and pH management. 
Trichoderma, biosecurity and removal of infected plants are integral. 
As is water management, crop monitoring and keeping informed. 
He has changed his production system to keep farming.
This is system adaptation - not a silver bullet.
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Arnold Dela Cerna: emerging regional voice

If we apply the risk tool to his farm, he has a moderate risk of livelihood loss
But most of the challenges, 88% are within his control. 
His biggest challenge is that he is surrounded by infected farms
To compensate he strengthens other disease management principles like protection, reduction and commitment. 
Management can reduce vulnerability, but it cannot remove every risk.�
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Australia as a leader

Australia is regarded as a leader in agroecological management of export style bananas.
Strong industry coordination and international partnerships have supported innovation.
This is because we have learnt, what not to do and to invest in research about what to do. 
But there is still more to learn from working internationally if we are to continually improve our banana production systems.
International collaboration remains a two-way exchange.
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Agroecology as a transition pathway

Agroecology gives us a framework to view farm intensification.
This is a continuum of practices 
Level 0: simplified, input-dependent export style system. 
To transition we improve efficiency, reduce inputs, then substitute with softer options. 
Redesign with groundcover, diversity and organic matter inputs. 
As we move along the agroecological transition, soil biology plays an increasingly important role. 
Particularly, for TR4 and soil borne disease suppression.
Let me give you an example of the system redesign
�
�
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Agroecological innovators: Frank and Dianne Sciacca

Introduce Frank and Dianne Sciacca and Ecoganic red-tip bananas. 
This case connects ecological farm management with a recognised market identity.
Their system demonstrates how agroecology can move beyond individual practices and into the food supply chain. 
“Let us take a closer look at their farm.”
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Whole-farm overview

This is a representation of their north Queensland farming system.  
There’s a lot happening - Many practices operate together. 
“Let us build the system one component at a time.”
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Biosecurity

Access is controlled.
People cannot simply walk onto the farm. 
Biosecurity is the first layer of prevention
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Vegetated boundaries

Trees and vegetation diversify the farm boundary. 
They provide wind protection and physical separation. 
They also help filter movement into the production area.
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Internal windbreaks

Internal vegetation separates banana blocks. 
Adds structural and biological diversity. 
Provides wind protection and may reduce movement of airborne leaf-disease inoculum.
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Vegetative groundcover

No bare soil. 
Groundcover supports insect and soil diversity.
Reduces herbicide reliance and soil movement.
Soil health and reducing inputs fertiliser and agrochemicals are a priority.
Protecting soil links to bioprotecrtion and disease-management measure.
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Family operation

The whole family contributes to farm operations.
Knowledge and responsibility are shared.
Intergenerational involvement encourages long-term stewardship rather than short-term extraction.
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Brand and education

Ecological practices are linked to a distinctive product and brand. 
The family can explain and stand behind its production system. 
Schools, students and visitors connect consumers with the farm.
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Marketing and market research

Agroecological production must also be economically viable. 
Considerable effort goes into supermarket access and communicating product value. 
A price premium helps support the additional management effort.



Queensland Government

Presenter Notes
Presentation Notes
Information and contingency planning

They actively seek information and use available assessment tools. 
Risks are considered under changing disease scenarios. 
They ask difficult questions before a crisis occurs. 
Planning is adaptive, not static.



Queensland Government

Presenter Notes
Presentation Notes
Measurement, auditing and improvement

Farm performance is measured rather than assumed.
Independent auditing provides external validation. 
Results feed into a continuous improvement cycle.
Evidence gives integrity to both the farming system and the market claim.
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Bring all the components back together.
Biosecurity, diversity, soil protection, family commitment, information, measurement and markets reinforce one another. 
The outcome does not come from one practice. 
This is a whole-system transition.
It provides a regional example for growers at different stages of their own transition.

“The two growers I have highlighted in this presentation operate in very different circumstances, but both demonstrate the same principle: resilience is built through integrated systems.”
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From blame to building capacity

Past: international experience shows what not to do. 
Present: tools help target realistic actions and resources. 
Future: agroecological transition can build resilience to TR4 and other shocks. 
Main message: TR4 cannot be managed through blame or one solution. 
Practical action: use the Integrated Risk Tool and guide adviser–grower conversations. 
Regional priority: collaborate on transitions towards diverse, soil-protective and economically viable banana systems.
Final message: assess, adapt and redesign..
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Thank ACIAR, Hort Innovation, Queensland Government, The University of Queensland and the Crawford Fund.
Recognise the many institutional and country partners. 
Most importantly, thank the growers who shared their farms, experience, time and trust
Close: “This work is possible because growers allowed us to learn from their experiences.”
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TR4 Knowledge exchange

• Next Webinar: 18 August 2026, 2:00 -2:45 pm
• Topic: How Landscapes Shape Disease
• Question: How do surrounding land uses influence pathogen risk?

Subscribe to the newsletter Visit the Research PortalJoin a webinar
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TR4 knowledge exchange

Brief invitation only. 
Research portal, newsletter and webinar series extend the exchange beyond the conference. 
Mention the next webinar only if the date remains current. 
Close by inviting participants to continue the regional learning conversation.
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