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Abstract
The distribution and abundance of some of the exotic 
invertebrates established in New Zealand will be 
altered by direct and indirect effects of climate change. 
Some of the invertebrates will become more active 
and subsequently their impact on pastoral systems 
will increase. A literature review focused on arthropod 
‘sleeper pests’ in pastures in New Zealand was 
conducted. The results show that there are currently 12 
arthropod pests that are likely to increase in numbers and/
or distribution in Northland, becoming more damaging 
under future climate and habitat composition. Little is 
known about the current occurrence and abundance of 
these arthropods and their associated natural enemies 
in Northland. A monitoring programme for both the 
arthropod pests and the abundance of natural enemies 
throughout the year is needed. There is a need to 
develop a farmer-research partnership that allows for 
proactive creation of practical control solutions before 
serious outbreaks occur.

Keywords arthropod pest, climate change, natural 
enemies, sleeper pest

Background
At present there are more than 2,000 exotic 
invertebrates established in New Zealand (Brockerhoff 
et al. 2010). Many of these are pest species, ranging 
from minor to some of the most serious in the world, 
for example Locusta migratoria, the migratory locust. 
Some of these pest species, however, are currently 
‘sleeper pests’, which do not cause problems because 
of limiting factors such as host plant availability and 
low temperatures. However, it is expected that many of 
them will become more active under climate change, 
and their potential impact on pastoral systems will 
increase (Gerard et al. 2013; Kean et al. 2015). 

Climate change will alter the frequency and intensity 
of habitat disturbances such as wildfires, droughts, 
flooding, outbreaks of insect pests and diseases, and 
extreme wind events (Baker 1995; Turner et al. 1998) 
These may be more important than the direct impact 
of higher temperatures and elevated CO2 on plant 
productivity (Dale et al. 2001). The changes may alter 
the distribution and abundance of arthropods already 
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having a pest status in an area, as well as enabling 
currently ‘sleeping’ arthropods to become active pests. 
It may also alter the timing and control efficacy of 
currently functioning biological control agents and 
integrated pest management (IPM) systems, enabling 
the pest to escape the control (Gerard et al. 2013; 
Schreven et al. 2017). 

There are many direct effects of climate change on 
pest abundance and distribution. One of them is change 
in temperature, which may result in some cold-sensitive 
species being able to establish in new areas and/or 
develop throughout the year. For the northern North 
Island there will be a reduction in winter frosts, which 
will allow for the establishment of some cold/frost 
sensitive species and continuous development of other 
species throughout the year (Gerard et al. 2010). The 
frequency and intensity of pest outbreaks will increase 
as the climate becomes more variable and extreme and 
disrupts existing biological control systems (Stireman 
et al. 2005). 

There are also indirect effects of climate change on 
pest abundance and distribution caused by changes in 
management options to optimise yield and/or economic 
returns in agricultural systems under climate change. 
One of the management options is to alter the timing, 
location, variety or species of pastoral plants planted 
to better match prevailing conditions and markets 
(Easterling et al. 2007). It is expected sub-tropical 
grasses with a C4 photosynthetic pathway will become 
more competitive and dominant over parts of the 
North Island (Field and Forde 1990). We may also see 
greater use of annual species as many high fertility 
dairy pastures will use annual or short-lived Italian 
and hybrid ryegrass (with endophyte) as the base of 
productive pastures with regular sowings every few 
years (McCahon et al. 2021). Already we have seen 
drought and heat tolerant forages increase in usage over 
the past decade, such as chicory (Cichorium intybus) 
and plantain (Plantago lanceolata) (Caradus et al. 
2013). Lucerne (Medicago sativa) (Ward 2008; Gerard 
et al. 2013) and more drought-tolerant red (Trifolium 
pratense) and white (Trifolium repens) clovers, or 
hybrids, are also likely to become more common 
throughout New Zealand (Williams et al. 2007). As 
the distribution and the composition of the pasture will 
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change in response to climate, so will the distribution of 
sleeper pests (Kean et al. 2015). 

Approach
A literature search focused on arthropod ‘sleeper pests’ 
in pastures in New Zealand was conducted using 
Google Scholar. Further literature searches were done 
to find published scientific literature on sleeper pests 
in New Zealand. An independent search was done by a 
Knowledge Advisor at AgResearch to ensure no relevant 
literature had been missed. The species listed in Table 
1 are arthropods identified from literature obtained in 
these searches, combined with new information gained 
from a recent paper by Mansfield et al. (2021).

Results and Discussion
A total of 12 arthropod pests, that are either considered 
to be sleeper pests or are current pests in New Zealand 
but that will increase in numbers and/or distribution 
in Northland in response to direct and indirect effects 
of climate change, were identified (Table 1). Some of 
these are significant pests overseas, such as the locust 
(Gupta 1983) and the tropical armyworm (Spodoptera 
litura) (Bragard et al. 2019) due to their sheer volume 
of consumption of a variety of host plants and their 
ability to rapidly build up in numbers (Gupta 1983; 
Bragard et al. 2019). The current cooler temperatures 
in New Zealand prevents the locust from swarming 
and the insect does not currently achieve pest status 
(McNeill and Hurst 2008). However, the locusts in 
New Zealand have retained their potential for swarming 
behaviour with a small swarm and the gregarious 
phenotype observed near Ahipara, Northland in the 
1980s (Messenger 1988). The tropical armyworm 
can be found throughout many lowland North Island 
districts. However, it rarely displays epidemic outbreak 
populations, when caterpillars move ‘like an army’ 
through crops and pastures. Under climate change 
scenarios, including above average summer and autumn 
temperatures, the combination of events that precipitate 
outbreaks will become more common and additional 
generations will develop (Kean et al. 2015). 

Aphids damage plants directly through feeding 
but also indirectly through their transmission of 
plant viruses (Minks and Harrewijn 1989). Climate 
change affects host plant distribution, growth rate, 
physiological status, and biochemistry. These changes 
influence the distribution and composition of aphid 
populations, which subsequently affects insect vector 
biology, feeding behaviour, and ultimately the spread 
of viral disease (van Munster 2020), as well as the 
virus transmission process itself (van Baaren et al. 
2010). Little is known about blue oat mite(s) and red 
legged earth mites in New Zealand. For example, we 
do not know which (or how many) species of blue 

oat mite we have in the country. Their distribution is 
currently localised and only occasionally reach pest 
status (Mansfield et al. 2021). However, in 1991 they 
were estimated to cost the sheep and beef industry 
AUD$137-193M per annum (Ridsdill Smith 1991). 
Another arthropod for which little is known in New 
Zealand is the Flores weevil (Atrichonotus sordidus). 
The weevil is polyphagous, with the larvae feeding 
below ground (Mansfield et al. 2021). One of the main 
factors affecting Flores weevil distribution worldwide 
is the mean temperature of the driest quarter of the 
year (Lanteri et al. 2013) with a positive relationship 
between frequency and intensity of drought and the 
abundance of Flores weevil. However, the exact 
relationship between the two environmental factors is 
unclear (Mansfield et al. 2021). 

Both the black beetle (Heteronychus arator) and the 
diamondback moth (Plutella xylostella) are expected to 
have more frequent population outbreaks in response 
to climate change. An increase in summer drought and 
associated shift in pasture composition and increased 
abundance of paspalum will favour black beetle 
abundance while for diamondback moths the winter 
mortality will decrease and development rate increase. 
When applying the CLIMEX model developed by 
Zalucki et al. (2012) to diamondback moth and New 
Zealand climate conditions, one additional generation 
per year is predicted by 2070, with more generations in 
the north than in the south (Mansfield et al. 2021). 

Conclusions
We currently have more than 2,000 exotic arthropod 
species in New Zealand (Brockerhoff et al. 2010). 
Some of these will, under climate change, become 
more abundant and extend their distribution. This will 
affect their population dynamics in Northland, with 
the potential for them to cause more intense or more 
widespread damage to pasture and crop plants in the 
region (Stireman et al. 2005; Gerard et al. 2010; Gerard 
et al. 2013; Schreven et al. 2017; Mansfield et al. 2021). 
The arthropod species identified in Table 1 may increase 
in numbers and/or distribution in response to direct 
and indirect effects of climate change. These species 
may also escape their current control methods, further 
increasing the damage they cause to plants (Gerard et 
al. 2010; Schreven et al. 2017). 

Little is known about the current occurrence and 
abundance in Northland of the arthropod pests listed 
in Table 1 or of the occurrence, population dynamics, 
composition and distribution of their natural enemies. A 
year-round monitoring programme for both arthropod 
pests and their natural enemies is needed in Northland to 
validate the species population dynamics and to inform 
the development of potential control strategies. Aligned 
with this is a need to develop damage thresholds for 
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some of these species. 
For species such as Flores weevil, the plants the 

weevils will feed on in the field is still not well known 
so correlating an increase in abundance with an increase 
in damage of pasture plants is needed. For the blue oat 
mite, identification of the species currently in New 
Zealand is needed for evaluating potential effects and 
control methods. 

Once we have improved understanding in these 
areas, farmers can be kept better informed around 
environmental and/or climatic and/or crop signs they 
should be alert to. Farmers need to be prepared for 
potential increases in a particular pest’s abundance 
and the densities at which control methods need to be 
actioned. Consequently, a farmer-research partnership 
is needed to work proactively on control methods before 
serious outbreaks occur. As part of this, the development 
of resources such as a ‘ute guide’ or telephone app that 
could help them identify the signs of such infestations 
should be prioritised. It would be useful to collate in 
an accessible form, information relevant to Northland 
gained from research around plant pest-natural enemy 
population dynamics, species abundance, predation/
parasitism rates, damage thresholds and host plant 
preference in response to direct and indirect effects 
of climate change. Understanding the economic cost 
and implications of these infestations would also help 
inform the quantum of further investment that should 
be directed towards this emerging issue.
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Orre-Gordon et al. Future Northland Pastures 4. Northland arthropod pests and ‘sleeper pests’ that will increase in response...


