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Project background

 This 12 month project aimed to develop a 

fungicide resistance service 

 conducting resistance monitoring on five major 

citrus packers from the Riverland and surrounds.

 provide resistance management advice/training for 

citrus packers

 foster industry involvement

 AgriExchange Murtho packing facility near Paringa. 

 Venus Citrus at Loxton. 

 Nippy's Waikerie Producers Pty Ltd situated in 

Waikerie. 

 Mildura Fruit Company (MFC) at Mildura, Victoria.

 Seven Fields near Redcliffs, in the Sunraysia region.

 E.E Muir & Sons at Renmark (40 offices, nationally) 



Project Focus Areas

1. Help established businesses to better manage their risk 
factors

 Businesses: Citrus exporters

 Risks: Chemical residues & decay (fungicide resistance)

2. Facilitate and enable growth in citrus exports

 Establish fungicide resistance monitoring

 Reduce decay rates

 Reduce chemical residues <MRLs

3. Facilitate training in environmental management and 
analytical services

 Increase awareness in fungicide resistance

 Promote the role of monitoring for resistance

 Develop strategies to avoid fungicide resistance 



Project Methods

Fungicide resistance surveys

 Potato dextrose agar (PDA) was amended with post harvest 

fungicides used in citrus packing. 

 Petri dishes containing each fungicide concentration were 

exposed in 3 areas of commercial packing operations for ~60 

minutes. Plates were exposed near where fruit was dumped 

onto the line, near the waxing or packing area, and inside the 

cool rooms. 

 The exposed plates were incubated for 3 days at 250C before 

being assessed for mould spore coverage. The results of each 

establishment was collated in a survey sheet and sent to the 

individual packer. 

 The surveys were conducted on three occasions; late in 2015 

(end of Navel season), beginning of 2016 Navel season 

(‘clean’) and late in 2016 (end of Navel season)
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Project results (survey interpretation)
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TBZ Amended – relatively high mould colonies (high proportion resistant); 

high in cool room.

High spore numbers are through the line and the cool room 

sampled. A high level of technical resistance to TBZ through the line 

and in the cool room sampled. No obvious resistance to IMZ The 

resistance, which presumably remains effective at label rates and 

with good application techniques. However, the pressure will 

increase over the next few months with continued used of those 
fungicides. 



Summary
1. Packing sheds that sanitized & cleaned their packing lines at the end of                                   

each day had superior results.   

2. The sanitation practices used by citrus packers improve food safety   

They also have a role in controlling mould wastage and contribute to 

fungicide resistance management. In other words; It’s really important.

3. When testing TBZ Thiabendazole at 15ppm for Resistance we had a 

few sheds with worry signs at 50% Resistance. If 50% Resistance at 

15ppm the sheds that are using 3 to 5ppm of TBZ would be putting all 

the Pressure on Imazalil as TBZ would not be working.

4. At the end of the Season TBZ results show an extremely high level.  

With the TBZ results is attributed to greater selection pressure on greater 

spore loads as more fruit is delivered, over time. It shows that the 

efficacy of TBZ may be in question in some sheds. 



Summary (Continued)

5. The difference between the results from the start of the packing season to 

the end of the packing season is quite dramatic. As the season progresses 

more fruit, more bins & more spores are brought into the packing shed. These 

spores can lead to more infections & fruit breakdown. 

6. With known Resistance to TBZ that generally happens later in the year 

NEW Products like Scholar & Philabuster are very important Fungicides that 

are now Registered for use.

7. We talk about Sanitising & Cleaning as being VERY important.

Fogging is now used more regularly for keeping Moulds out of Coolrooms. 

From the early slide the Coolrooms can be the worst place for Moulds to be 

present.

Hygiene. It is sometimes difficult to see the value of daily cleaning, washing 

down and sanitation but the plates show that high spore levels are in the air.

Sanitisers destroy fungicide resistant spores and reduce cross contamination. 

Remember they are quick-acting but provide no residual protection, so daily 

use is required to keep Spores under control.



Graph 1. Imazalil (IMZ) fludioxonil (FLU) and thiabendazole (TBZ) fungicide residues (mg/Kg) on 

citrus fruit treated at surveyed packing lines during June and early September 2016, and 

their relationship to the CODEX maximum residue limit (MRL) for IMZ.   
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