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Wilding Conifers 
Progress on a National Issue 

Sherman Smith, MPI 

Thomas Paul, Scion 

Duane Peltzer, Manaaki Whenua- Landcare Research  



Growing 
problem 



National Strategy 

• Provides context for each aspect 
• Complex issue, requires coordination 



Control programme - Phase 1 

• Budget 2016 - 
$16m over 4 yrs 

• Highest priority 
areas 

• Coordinated 
approach (shared 
funding) 

• All land tenure 

• Contiguous areas 

• National 
mapping 



Programme Structure 

National Programme Team 
Programme Management)   ( 
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New Zealand Wilding Conifer Management Strategy 2015-30 
  

NATIONAL PROGRAMME GOVERNANCE 
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Year 1 
(2016-17) 
• Around 1.2 

million ha 
• 14 MUs 

 

Year 2 
(2017-18) 
• Anticipated 

at least 400 
thousand ha 

• 5 additional 
MUs 



Preventing 
further spread 
and infilling 

before after 



Still a long way to 
go and we need 
everyone to play 
their part. 



Increasing awareness of the problem 
results in regional efforts 
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What is required for good national 
management and control and how 
can research assist 



• Developing an understanding of spread 

• Assist in identifying the important drivers of spread 

 

Good Collaboration 
 



• What is at risk? 

• What do people value? 

• How high is the risk of spread? 

 

 

Objective Prioritisation 



Monitoring of infestations and 
management success 
 • Just control effort?  
• What should we measure? 
• Legacy effects -how does it relate to the state the 

area is in?  
 
 



Efficient control across NZ 
 

• Optimising the efficacy of herbicides 

• Improving targeting efficiency for 
clumped & dispersed conifer 
populations using aerial vehicles 
(helicopters & UAVs) 

 



Prevention 

• The right tree in the right place 
• The perfect production tree? – Sterility 

• Plantations have their place in New Zealand – where the 
spread of the planted tree species is minimised! 

 



Wilding Conifer Research at Scion 

• Programmes: 

• Winning against wildings programme (MBIE)  
• Manaaki Whenua, Scion, UC, Bioprotection 
• Wilding conifer Ecology (Dispersal, Impacts, Legacies) 
• How to manage existing infestations (Detection + Control) - Scion 
• Prevention  (minimising risk from valuable conifer plantations) -Scion 
• The right tree in the right place 

• Conifer Control and beyond (SFF) 
• Herbicide persistence  (does herbicide based wilding control poses a 

long term problem? 
• Restoration (what succession is initiated after control – manipulation) 

 

 



 
Different methods to engineer sterility 

+ 

Transgenic Genetic Modification 
• Selected genes inserted into host genome 
• Used extensively throughout the world 

 
 

Gene identified 
for 
improvement 

Modern Gene Editing Technology 
• Selected gene of host genome altered 

• Precise 
• Predictable 
• Safe 

 
 

Mutagen 
Random Mutagenesis 
• Host organism subjected to radiation or 

chemicals  
• Random mutations in DNA 

 

X 

 



Outlook: “The right tree in the right place”  

What does that mean if achieved: 

• Current wilding conifer infestations are successfully 
managed, adverse effects minimised (total eradication is 
not possible) and potentially used to reintroduced native 
woody vegetation. 

• Valuable plantations are placed in the right sites 
(minimum risk of spread and of off-site adverse effects) 

• Tree species selection (and tree sterility) minimises 
spread risk and allows plantations co-exists beside high 
spread-prone ecosystems for better landscape diversity 
(not achieved by any other large scale land use)  



Sterile conifer mutants can be found in nature 

• Cannot use for breeding – they are sterile! 
• Use Biotechnology to create new sterile mutants 
• Use cell culture to propagate – clonal propagation  



Regulation of gene editng 
(where no use of DNA) 

• Argentina excludes gene editing from GMO Regulation 

• USA, Canada exclude gene editing from GMO Regulation 

• Sweden, UK, Finland, Danish Ethical Council (November 
2016) all decide gene editing outside regulations. Italy 
consulting, Germany discussion.  

• Australia currently reviewing regulations. Proposal to 
exclude gene editing currently undergoing public 
consultation. 

• FSANZ decision - gene edited food not regulated 

• EU bodies considering gene editing – date of final decision 
unclear. 

• New Zealand currently not excluded, Austria not excluded. 

• Others still to decide 

 

 

 





Pinus contorta, Kawekas 

How have pines become 

so invasive? 



Historic bias in introduction effort 

McGregor KF, Watt MS, Hulme PE & Duncan RP (2012) What determines pine naturalization: species traits, climate 

suitability or forestry use? Diversity & Distributions, 18, 1013–1023. 

HIGH RISK LOW RISK Global pool (112) 

LOW RISK HIGH RISK Introduced (52) 

HIGH RISK 

Wilding pines are a major conservation problem in New Zealand but 

should we be surprised? 

HIGH RISK 

Area planted (52) HIGH RISK 

Established (13) HIGH RISK 



Anthropogenic landscapes affect the 

mechanisms by which plants become invasive. 

Kueffer (2017) Science 358:724 

 



Pukaki today 





"Winning against wildings" 

• A 5 yr MBIE research programme 
• Integrates ecology, management and 

modelling 
• An  overall goal is to improve 

management across all stages of 
invasion 

• Tightly linked to national efforts 



Determinants of wilding species in 
NZ 

McGregor KF, Watt MS, Hulme PE & Duncan RP (2012) What determines pine naturalization: 

species traits, climate suitability or forestry use? Diversity & Distributions, 18, 1013–1023. 

Variable  Importance 

Climate suitability 29.1 

Forestry use  21.1 

Area planted  19.1 

Years to maturity    9.5 

Native range size   6.4 

Introduction date   4.1 
 

But what about seed dispersal? 



High variation in cone and seed traits 



Taylor-Davis et al. 







The final 
frontier?



Wardle & Peltzer 2017 Biol. Inv. 







Programme Structure 

National Programme Team 

Programme Management)   ( 

Technical Advisory Group 

Operational Advisory Group 

Stakeholder Advisory Group 

Regional  
Steering  
Groups 

MPI 
Chair 

LINZ DOC NZDF RCs 

Wilding Conifer Control Programme Governance Group 

Regional  
Steering  
Groups 

Regional  
Steering  
Groups 

Regional  
Steering  
Groups 

New Zealand Wilding Conifer Management Strategy 

2015-30 

  

NATIONAL PROGRAMME GOVERNANCE 

Trusts 



www.biologicalheritage.nz  
@BioHeritage_NZ 

http://www.biologicalheritage.nz/


Wider contribution.. 

 
• Addresses the call for social-

ecological and social 
approaches on biodiversity 
and conservation research  

 

Science 2017 





Pressures 

Irrigation 

GHG 

Erosion 

Forestry 

Indigenous forest 
regeneration 

Fertilisation 

Biological invasions 

Climate change 

Grazing 



 

 

• Wildings are major invaders in NZ and overseas  

 

• NZ leads the way in terms of management and 

organising at a national scale 

 

• A more integrated partnership model has been 

developed to link research, policy and management 

 

• Now we’re faced with how to sustain this approach to 

ensure long-term benefits 
 

 




