
Pretty Powerful –

the weed invasion in a park near you

Angela J Brandt, Duane A. Peltzer
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Invasive alien species are one 

of the 5 major drivers of 

biodiversity loss

Alien species are animals, plants, and other 

organisms that have been introduced by human 

activities to new regions

Invasive alien species are a subset of alien species, 

known to have established and spread with negative 

impacts on nature. Many invasive alien species also 

have impacts on people

#InvasiveAlienSpecies Assessment



Unfortunately, weeds do really well in Aotearoa NZ
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Hulme 2020. Biological Invasions 22:1539-1562.
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Brandt et al. 2021. Biological 
Invasions 23:351-366.
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Zantedeschia aethiopica and 

Paraserianthes lophantha. 

Photo credit: Margaret Stanley

Brandt et al. 2023. Frontiers in Ecology 
& the Environment 21:370-379.
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Recommendations

• Leadership, including in policy

• Data integration & accessibility

• Emerging weeds

5. Policy requires iwi & hapū engagement 

and minimum content

− National priority weeds – expert input, 

coordinated management & 

surveillance

− Manage emerging weeds – surveillance

− Coordinate national & regional efforts

7. ‘Emerging risks’ team to scan for & 

coordinate management of new weeds

https://www.pce.parliament.nz/publications/space-invaders-managing-weeds-that-threaten-native-ecosystems 

https://www.pce.parliament.nz/publications/space-invaders-managing-weeds-that-threaten-native-ecosystems


Timber production almost entirely driven by Pinaceae

Castro-Diez et al. 2019 

Biological Reviews 94: 1477

Non-native tree species can provide benefits… 
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2014

Photos credit: Sherman Smith

PCE 2021. Space invaders: A review of how New 
Zealand manages weeds that threaten native 
ecosystems. PCE, Wellington.

2017

… but can also create weed problems like wilding conifers



We’ve tackled the wilding conifer problem collaboratively
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• 5 yr (MBIE) endeavour research programmes

• Integrates ecology, management and modelling

• Seek to improve management across all stages of invasion

• Tightly linked to national management efforts

"Winning against wildings” (2016-2021) and
“Vivé la Resistance” (2021-2026)



Sapsford et al. 2020, 2021; Peralta et al. 2019; 2020; Nuske et al. 2021.

Wilding conifers have major impacts on diversity and ecosystems



Large-scale management of established wilding conifers is 
expensive, requires long-term control, and creates legacies

1Dickie et al.: Improving outcomes of conifer managementNew Zealand Journal of Ecology (2022) 46(2): 3475 © 2022 New Zealand Ecological Society. 
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Abstract: Removing wilding conifers (invasive non-native trees in the Pinaceae) has become a major focus 
of conservation and land management in Aotearoa New Zealand. Management of wilding conifers has been 
supported by applied research on control methods, generally with a short-term focus of removing or containing 
invasions to prevent further spread. However, a focus on short-term management activities may not achieve 
desired longer-term outcomes of restoring economic and environmental values. Greater integration of ecological 
research on wilding conifer impacts and legacies with management can help to ensure long-term goals are 
achieved. We review how impacts and legacies of wilding conifers develop and persist over time. Several 
key thresholds or tipping points are identified ,  where prioritising management may avoid state-changes in 
ecosystems. We then review the potential of sites to support differ ent  land uses after wilding conifers have been 
controlled, including pasture, plantations and native restoration, and develop a decision support tree to guide 
successful transition to these land uses. We find  that maintaining anthropogenic native tussock grasslands is 
unlikely to be a sustainable goal on most invaded sites without major sustained management interventions. 
Native woody cover is likely more sustainable, but often requires additional management of post-removal 
legacies of wilding conifers, including other invasive plants such as sward-forming non-native grasses. Shade 
tolerant wilding conifers, such as Douglas-fir, remain a pernicious problem in any effor t to prevent reinvasion 
into woody vegetation. Although there are still questions about the causes and consequences of wilding conifer 
invasions, ecological research can provide helpful guidance to improve long-term outcomes following wilding 
conifer control.

Keywords: applying ecological knowledge, belowground processes, biological invasions, ecosystem restoration, 
legacies, non-native trees, research-management interface, species removal, tipping points, weed management

Introduction

Of the more than 2500 non-native plant species naturalised in 
New Zealand, “wilding conifers” (invasive trees in the family 
Pinaceae, particularly Pinus contorta, P. nigra, P. radiata,  
P. mugo, Larix decidua and Pseudotsuga menziesii) are amongst 
the most problematic (Brandt et al. 2021). In the absence of 
management, some estimates suggest that wilding conifers 
could spread to 7.46 million hectares over the next 15–30 year 
period, or approximately 28% of New Zealand’s land area, 
albeit at variable abundance (Wyatt 2018). Wilding conifer 
invasions particularly threaten tussock grasslands, frost flat s,  
and alpine areas (Campbell 1984; Smale 1990), where the 
invasion of fast growing trees into treeless or low-statured 
vegetation causes fundamental shifts in almost every aspect 
of these ecosystems.

Wilding conifer management firs t  began in the 1960s 

(Fig. 1) (Ledgard 2001), but has accelerated over the past 
15 yrs. Wilding conifer control operations attract a national 
investment of $100 million over four years as of 2020 
(https://www.beehive.govt.nz/release/budget-2020-jobs-and-
opportunities-primary-sector), and substantial additional costs 
are borne by landowners, industry, and local community groups 
(Peltzer 2018; Wyatt 2018). While the expense of control is 
considerable, economic analyses suggest that this investment 
is highly worthwhile, achieving an outstanding benefit: cos t  
ratio of 38:1 (Wyatt 2018). This reflec t s the relatively high 
potential cost of wilding conifer impacts on water resources 
and grazing land if invasions are not controlled. Biodiversity 
is also under a high level of threat from wilding conifers, but 
is more diffic

u
l t to quantify in monetary terms (Wyatt 2018).

Given the relatively high economic costs and ecological 
effe

c
t s of wilding invasion, it is not surprising that a substantial 

amount of research has been done on wilding conifers in 
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A “pervasive an d on goin g invasion ” of  radiata pin e –

Exper t  React ion

Expert  React ions  |  Published: 26 August  2022

New  research  says i nvasive radiata pine i s spread m ore w idely across

NZ than  w as previously  appreciated, w i th  m odell i ng show ing that  up to

76% of  the coun try ’s land i s cl im at i cally  capable of  suppor t i ng

popu lat ions of  the t rees.

The authors say their findings demonstrate “ pervasive and ongoing invasion of radiata pine outside plantations” ,

Forest & Kim Starr CC BY 3.0

A "pervasive and ongoing invasion" of radiata pine - Expert Reaction - ... https://www.sciencemediacentre.co.nz/2022/08/26/a-pervasive-and-ong...

1 of 5 31/08/22, 12:02 pm

Understanding people and potential conflicts in the use and value 
of non-native species is crucial
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Meanwhile new conifer species continue to naturalise… how do we 
better anticipate and prevent future weed problems?



How do we apply what we know to the hundreds of other weeds? 
Much less the potential weeds of the future…
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Naturalised plants Environmental weeds

GBIF data for 1759 of 1798 

naturalised species and 311 of 

314 DOC environmental weeds

Brandt et al. 2021. Biological 
Invasions 23:351-366.



“What might the future hold?”
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• More escapes & spread

• Land use change

• Climate change aiding spread

• Stress on native ecosystems

PCE 2021



Filling research gaps to help manage future weeds
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Archontophoenix 
cunninghamiana
Peter J. de Lange, 

CC BY-NC

Luma apiculata
Melissa Hutchison, 

CC BY-NC

PCE 2021

Lomatia fraseri
Leon Perrie (CC-BY)

Maytenus boaria
Murray Dawson

(CC-BY)

https://creativecommons.org/licenses/by-nc/4.0
https://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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