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Overview

• Fundamentals for control

• Background and aims of Resilient Forests

• Operational-scale RNC copper trials

• Alternative control options for Dothistroma needle blight
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Copper effective in lab and pot trials



Disease expressed over winter most years

Peaks in mid- to late-
winter in most years

Fraser et al 2020 Forest Pathology



Control applications in autumn best?

Applications in late summer 
to early autumn optimal?

Fraser et al 2020 Forest Pathology



Copper at Dothi rate showed 
promise in first operational-scale 
field trials 

Fraser et al 2022 NZJFS



No consistent impact of spray timing, but not tested 
under severe disease

Fraser et al 2022 NZJFS



Methodology developed for aerial disease assessments

Fraser et al 2022 NZJFS



Kinleith 2019-2024 trials

• Spray timing important? February vs April.

• Quantification of growth impacts to support 
cost/benefit analysis.



Kinleith 2019-2024 trials

• Spray timing important? February vs April.

• Quantification of growth impacts to support cost/benefit analysis.

• Canopy microclimate, disease epidemiology and fine scale growth patterns.



Kinleith 2019-2024 trials
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Disease levels are generally low
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Kinleith 2019-2024 trials

But disease in some unsprayed PSPs



Wharerata 2022 trial

• Testing efficacy under greater disease.

• Phytophthora pluvialis the dominant pathogen.

• Copper applied 5 April 2022 (Dothi standard).

• Aerial multispectral imagery captured 28 Nov 2022.



Wharerata 2022 trial

0% 15% 35% 70% 100%

• Copper reduces RNC severity

• Would an earlier spray have been 
more effective? 



Conclusions – RNC control

• Copper (Dothi standard) consistently reduces RNC severity

• Impact of spray timing still to be tested under severe disease



Conclusions – RNC control

• Copper (Dothi standard) consistently reduces RNC severity

• Impact of spray timing still to be tested under severe disease

• Quantification of growth impacts will support cost/benefit analysis

• RNC epidemiological model will support disease forecasts and spray decisions 



Conclusions – RNC control

• Copper (Dothi standard) consistently reduces RNC severity

• Impact of spray timing still to be tested under severe disease

• Quantification of growth impacts will support cost/benefit analysis

• RNC epidemiological model will support disease forecasts and spray decisions 

• Environmental sustainability and social licence to operate need to be considered
– Copper accumulates in soils 
– Environmental toxicity – FSC high hazard pesticide restricted list



Fig 7. The overall rating of each alternative option

• 2021 stakeholder workshop

• Proposed tools all scored similarly – a combination of tools required

• Recommendation that both shorter and longer-term options investigated

Alternative control options for Dothistroma





Alternative metal salts impact on 
Dothistroma septosporum in vitro

• Aluminium phosphite, Iron sulphate, 
Sodium phosphite, Zinc sulphate most 
efficacious.

• No impact of dose for these four salts.

• Calcium sulphate, Magnesium oxide, 
and Magnesium sulphate did not 
reduce culture growth (maybe even 
increased growth).



Conclusions – Dothistroma control

• A range of alternative metal salts show direct inhibition.

• Activity in planta yet to be tested.

• in planta assays can be used to investigate longer-term 
options.

• Environmental sustainability and social licence to 
operate need to be considered.
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