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Abstract: Loss of remnant vegetation and landscape complexity through agricultural intensification reduces 
the abundance and diversity of beneficial insects such as pollinators and natural enemies of pests (predators/
parasitoids). The Canterbury Plains (CP), New Zealand, is a highly intensified agricultural region that has 
lost almost all remnant native woody vegetation. Establishing native semi-natural habitat (SNH) designed to 
increase the abundance and diversity of beneficial insects could offer farmers opportunity to reduce pest damage 
to crops and pastures, reduce insecticide use, and improve yields through increased pollination. While it is 
currently challenging to estimate the full potential benefits of establishing native SNH on CP farms, simple 
calculations suggest that eliminating just one insecticide application across frequently treated crops could save 
farmers over $NZ24.1 million p.a. collectively. We also calculate that CP farmers could potentially save more 
than $39.9 million p.a. through increased yields if pollination deficits could be eliminated. Designed native 
SNH may also deliver environmental benefits if it can support the functional service of beneficial insects and 
mitigate environmental effects such as climate change. Moreover, if economic and environmental benefits 
can be demonstrated, the transfer of this information to farmers and the broader community could increase 
knowledge and appreciation of native SNH that supports diverse beneficial insects. Here we outline research to 
evaluate the economic, environmental, and social benefits of insect-mediated ecosystem service contributions 
(pollination, pest suppression) across CP arable, dairy, sheep, and beef farms. The research partners include 
industry bodies, local and regional councils, and restoration trusts responsible for delivering knowledge to 
farmers and broader community catchment groups. 

Keywords: climate change, crop yield, ecosystem services, insect diversity, insect natural enemies, insect 
predators, native habitat, New Zealand, pollinators, semi-natural habitat.

Introduction

Increasing the diversity of beneficial insects on farms can 
improve the resilience of ecosystem processes such as 
pollination and natural pest suppression (Carvalheiro et al. 
2011; Feit et al. 2019). Pollinator diversity can improve 
crop yields (Garibaldi et al. 2016) and yield stability across 
seasons (Senapathi et al. 2021), while a diversity of natural 
enemies can improve pest suppression (Yang et al. 2021). To 
support populations of these beneficial insects, establishing 
or protecting semi-natural habitat (SNH, e.g. native plantings, 
remnant vegetation and floral strips) is promoted across a 
number of countries by scientists and through governmental 
policies (Bommarco et al. 2013; Kovacs-Hostyanszki et al. 
2017; Howlett et al. 2023; Müller et al. 2024). In some cases 
this has resulted in improved pollination (Blaauw & Isaacs 
2014) and pest control (Bianchi et al. 2006; Qian et al. 2021; 
Crowther et al. 2023) but outcomes have been inconsistent 

(Albrecht et al. 2020), even when insect diversity has increased 
(Nicholson et al. 2020).

A lack of guaranteed economic benefits from establishing 
and maintaining SNH have left some farmers sceptical of this 
strategy for promoting beneficial insects (Kleijn et al. 2019; 
Osterman et al. 2021). Farmers may also be reluctant to establish 
or protect SNH if it is perceived to support pests (Maseyk 
et al. 2017). Indeed, unmanaged SNH can be a source of pest 
insects (Tscharntke et al. 2016) that are poorly controlled by 
natural enemies emanating from the same habitat (Blitzer et al. 
2012). Designing SNH to support targeted beneficial insects 
but not pests may improve outcomes (Tschumi et al. 2016; 
Lundin et al. 2019; Nichols et al. 2019; Howlett et al. 2021; 
Windsor et al. 2021). Such designs typically aim to identify a 
mix of plant species to establish within a SNH that supports 
targeted beneficial insects for a specific crop (Howlett et al. 
2021; Windsor et al. 2021). However, the implementation of 
these designed SNHs is often constrained by limited knowledge 
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about the most effective insect species to target for many 
crops (Rader et al. 2020; Howlett et al. 2023). This is further 
complicated in that the optimal composition of SNH plant 
species is constrained by the farming system (e.g. cultural 
practices, land use, local climate) and the different beneficial 
insect species that are, or could be, present across various 
locations (Howlett et al. 2022; 2023).

In New Zealand, research has focussed on creating SNH to 
support on-farm beneficial insects using exotic (Stephens et al. 
1998; Berndt et al. 2006) and also native species (Davidson 
& Howlett, 2010; Tompkins 2010; Curtis et al. 2019; Howlett 
et al. 2021). Given native SNH is being widely established 
across New Zealand farmland for a number environmental 
and social benefits (e.g. reduced nutrient run-off, prevention 
of soil erosion, increased native biodiversity, aesthetics, 
intergenerational equity; Maseyk et al. 2017; Maseyk et al. 
2018), there is opportunity to further design these to include 
additional benefits such as beneficial on-farm insects (Fiedler 
et al. 2008; Wratten et al. 2012; Howlett et al. 2023). However, 
the economic benefit to New Zealand farmers from native SNH 
that supports pollination and pest control services remains 
poorly understood. Goldson et al. (2020) expressed scepticism 
that native insects that are natural enemies (predators and 
parasitoids) that consume pests will readily migrate from 
native SNH into adjacent farmland to manage exotic pests 
on non-native crops and pasture plants, as these natural 
enemies have co-evolved with insect herbivores within native 
habitats. New Zealand native and exotic ecosystems can, 
however, interact in impactful ways. Several native insects 
are important natural enemies of farmland pests (Early 1984) 
while others are significant farm pests (Ferguson et al. 2019; 
Fig. 1). Moreover, the adult life-stages of various introduced 
natural enemies readily utilise the floral resources of native 
plant species (Tompkins 2010; Howlett et al. 2021).

Figure 1. Pest insects of Canterbury cropping and livestock farms. For all species, applications of insecticide are recommended to control 
economically damaging populations. Insects preceded by black circles are native species. Cited information for each insect is numbered 
(superscripted after each insect) with reference details provided at the right of the figure.

As one of the most agriculturally intensified regions in 
New Zealand, the Canterbury Plains (CP) presents a significant 
opportunity to evaluate how establishing on-farm native SNH 
can support beneficial insects, potentially offering measurable 
benefits to farmers, land managers, and the broader community. 
Land-use is dominated by livestock (dairy, sheep, and beef) 
and crop farming with less than 1.0% natural vegetation 
remaining (Leathwick et al. 2002; Meurk 2008). Farmers 
rely heavily on pesticide use to control insect pests (Hageman 
et al. 2019; Mansfield et al. 2019) and managed honey bees to 
pollinate crops (Goodwin 2012). Despite this, much is known 
about the diversity of beneficial insect species that contribute 
pollination and pest control services across this region (Rader 
et al. 2009; Howlett et al. 2021; Fijen et al 2022) including 
their relationship with on-farm native plantings (Table 1). 
In this context, we describe several anticipated economic, 
environmental, and social benefits that could be achieved by 
designing and establishing native SNH to support beneficial 
insects on the Canterbury Plains. We then outline research to 
evaluate these benefits and describe our strategy for knowledge 
transfer to farmers, land managers, and the broader community.

Economic benefits

Reduction in insecticide use
On-farm SNH can increase the abundances of natural enemies 
that reduce the intensity of crop pest outbreaks (Thomson 
& Hoffmann 2013; Lu et al. 2022), and hence the need for 
pesticides (Gardiner et al. 2009; Meehan & Gratton 2015). For 
example, rice farmers in Asia required 70% fewer pesticide 
sprays to fields neighbouring diverse flowering plants (Gurr et 
al. 2016). In Canterbury, farmers rely heavily on insecticides to 
control insect pests within seed and forage crops and pasture 
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Table 1. Examples of studies having assessed native plantings and their influence on or interactions with beneficial insect 
pollinators and natural enemies (predators, parasitoids) on Canterbury farms.
__________________________________________________________________________________________________________________________________________________________________

Research	 Key	findings	relevant	to	insect	pollinators	 Study 
 and natural enemies 
__________________________________________________________________________________________________________________________________________________________________

Species interactions Native plant species supporting diverse verified  Davidson et al. 2010; Tompkins 2010; Schmidlin et al. 
 beneficial insects. 2018; Howlett et al. 2021; Davidson & Howlett 2023
Support of adult and  Life histories support strategies for population Howlett et al. 2021 
immature life-stages maintenance. 
Influence on diversity  Native plantings alter abundances and diversity. Rader et al. 2014; Shields et al. 2016;  
and distributions  Macdonald et al. 2018; Curtis 2019; Fijen et al. 2022
Movement across  Diverse insects move into surrounding Schmidlin et al. 2021 
habitat types farmland
__________________________________________________________________________________________________________________________________________________________________

(Ferguson et al. 2019). Crop and pasture pests are diverse 
within the region (Fig. 1) and several species are multivoltine 
(Mansfield et al. 2021), hence farmers may need to apply 
multiple insecticide applications per annum to control a myriad 
of species (van Toor et al. 2008; 2013).

Native plant species on CP farms are known to support 
natural enemies. These include the adult stages of aphid and 
caterpillar eating hover flies (e.g. Melanostoma fasciatum and 
Melgangyna novaezelandiae), pest attacking parasitoid wasps 
(Tompkins 2010) and tachinid flies (e.g. Protohystricia alcis 
and Pales marginata that attack pasture damaging Porina 
moths, and Proscissio cana, a parasitoid of the crop and 
pasture damaging grass grub; Howlett et al. 2021). While 
we are unaware of any scientific studies specifically from 
Canterbury investigating whether on-farm native SNH can 
reduce insecticide use, anecdotal evidence suggests this can 
be the case (Rural News Group 2019). Moreover, practices 
(i.e. Integrated Pest Management) that support natural enemies 
on CP farms have proven to reduce the need for insecticide 
applications without impacting yield (Foundation for Arable 
Research 2015). We therefore anticipate that designing on-farm 
native SNH that support natural enemies could also contribute 
to the reduction of on-farm insecticide usage. Even if each 
CP farmer could eliminate a single insecticide application per 
annum by establishing native SNH that support insect natural 

Table 2. Calculations of potential savings if Canterbury Plains arable, dairy, and sheep and beef farmers were able to 
eliminate one insecticide application per annum across crops that typically require applications. Farm area and numbers 
of farms were obtained from the Ministry for the Environment (2018). The proportion of a farm treated with at least one 
insecticide has been based on the types of crops grown in these farming systems (e.g. arable farm systems predominantly 
grow seed (vegetable and forage) and cereal crops (Dynes et al. 2010); dairy, sheep and beef farm systems grow forage 
brassicas, cereals, or fodder beets). One or more insecticide application(s) are often applied to control a myriad of insect 
pests (Fig. 1). To determine the mean proportional land area established in these crops per farm system, satellite imagery 
(March 2023) was assessed for 18 Canterbury farms (six per system, each >5 km apart), with land area between 145 and 
431 ha) and, where necessary, farmers were contacted to verify crop type (B. Howlett, unpublished data).
__________________________________________________________________________________________________________________________________________________________________

Farming	activity	 Arable	 Sheep	and	beef	 Dairy
__________________________________________________________________________________________________________________________________________________________________

Farm number 1248 5034 1788
Mean farm size (ha) 206 422 385
Proportion treated with insecticide 0.67 0.05 0.18
Mean area per farm treated with an insecticide (ha) 138 21 69.30
Cost of insecticide per farm p.a.* $8281.00 $1266.00 $4158.00
Insecticide cost saving p.a. across Canterbury farms** $10,334,688.00 $6,373,044.00 $7,434,504.00
__________________________________________________________________________________________________________________________________________________________________

*Based on mean cost ($NZ60) of a single insecticide application per ha at lower estimate (Ferguson et al. 2019)
** Cost of insecticide per farm multiplied by insecticide use per ha

enemies, we calculate >$22.4 million per annum could be saved 
through reduced insecticide applications across CP arable, 
dairy, sheep and bee farms collectively (Table 2).

Yield	increases	through	pollination
Canterbury Plains farmers who establish native plantings 
designed to support diverse crop-pollinating insects could 
also achieve increased crop yields. In Canterbury, pollination 
by honey bees is relied upon for vegetable and clover seed 
production (export value $NZ100 million; Ministry for Primary 
Industries 2023), apples (on-farm $58.2 million), summerfruit 
(on-farm $7.1 million) and berryfruit (on-farm $96.9 million) 
(Aitken & Warrington 2018). Based on these data, these crops 
earn $262.2 million p.a. collectively. As with other intensively 
farmed regions worldwide, sub-optimal pollination has resulted 
in crop yield deficits within the Canterbury region. For example, 
white clover yields could potentially be doubled if pollination 
services were optimised (Goodwin et al. 2011) and carrot 
yields increased by 31.1% (mean yield deficit across 13 fields) 
(Howlett et al. 2021). Elsewhere, enhanced pollinator diversity 
resulting from the presence of neighbouring native vegetation 
has been shown to increase crop yields throughout adjacent 
paddocks by 15–30% (Garibaldi et al. 2016). If diversified 
pollination services emanating from designed native SNH 
adjacent to fields increased crop yields by 15%, we estimate 
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this would add $39.3 million p.a. in yield above the current 
estimate of $262.2 million p.a. Furthermore, pastoral systems 
could receive flow-on benefits since many use species requiring 
insect pollination for seed production (e.g. clovers, chicory, 
lucerne).

Costs	 and	benefits	 from	establishing	designed	SNH	 for	
beneficial	insects
To conduct a thorough cost-benefit analysis for CP farmers 
considering the establishment of designed native SNH, further 
evaluation is necessary to determine the optimal extent of SNH 
required to effectively reduce pesticide usage and enhance 
pollination (Table 2). The estimated cost of establishing native 
SNH on-farm is $NZ30 thousand per hectare (Dewes et al. 
2022). If, for example, establishing a 5-metre wide native SNH 
strip (similar to on-farm floral strips established elsewhere; 
Korpela et al. 2013; Mei et al. 2021) along one side of each 
paddock was successful in delivering the outlined benefits 
to farms, the estimated establishment cost to each farmer 
would range between $46 thousand and $67 thousand (Table 
3). Projecting this cost across all CP farms would amount to 
approximately $416.3 million (sum of all farming systems 
in Table 3). In this scenario, arable farmers would benefit 
the most, with an estimated annual gain of $21.9 million 
from insecticide savings and increased seed yield (Table 1: 
pesticide savings + seed yield gains of $15 million p.a.). At 
an establishment cost of $64.9 million (Table 3), the potential 
payback period for arable farmers could be 2.9 years. In contrast, 
we calculate the payback periods for dairy farms and sheep and 
beef farms to be 16.1 years and 36.3 years respectively. These 
calculations have not considered costs associated with the loss 
of productive land through the establishment of SNH, which 
under the scenario provided would cover on average <3% of 
farm area. Estimates of this cost vary greatly ($100–13 000 
per hectare of native SNH (Forbes 2022), depending on the 
land productivity. On the other hand, establishment costs of 
native SNH could be lowered substantially if farmers received 
financial support through partnerships with council and trusts. 
Beyond establishment costs (approximately 3 years), native 
plantings are generally considered to require low long term 
maintenance costs <$600 ha−1 p.a. (Forbes 2022).

Environmental benefits

The re-establishment of native plantings on farms can help to 
reverse New Zealand’s declining native biodiversity as well as 
benefitting agri-ecosystems. A net loss of 71 000 ha of native 
landcover was estimated for 1996–2012, with a further loss 
of nearly 13 000 ha between 2012 and 2018 (StatsNZ 2018; 
Ministry for the Environment & StatsNZ 2022). Contributing 
to this loss includes conversion to pastural farming, exotic 
forests, and urban landscapes (Ministry for the Environment 
& StatsNZ 2019). Native re-vegetation on the CP is considered 
to be of particularly high priority to improve biodiversity and 
water quality, provide habitat, and protect soil (Case et al. 
2023). It is recognised globally that achieving resilient and 
stable crop production requires diversifying the numbers of 
beneficial insects that provide pollination and pest control 
services (Potts et al. 2016; Dicks et al. 2021). Beneficial 
insect diversity increases functional service complementarity 
(e.g. having a range of species active under different weather 
conditions) and redundancy (e.g. loss of the service of one 
insect is replaced by others) (Hooper et al. 2005). These buffer 
ecosystem services to environmental impacts such as climate 
change (Howlett et al. 2013). Climate change is expected to 
increase outbreaks of some insect crop pests (Deutsch et al. 
2018), favour the establishment of new invasive pest species 
(Paini et al. 2016), negatively affect the efficacy of certain 
insect natural enemies (e.g. through constraints to their thermal 
sensitivities and dispersal abilities; Gerard et al. 2013), and 
reduce the predictability of crop pollination services delivered 
by managed pollinators (Howlett et al. 2013).

The loss of native SNH across the Canterbury region has 
already had a negative impact on the diversity and distributions 
of insects that provide beneficial on-farm services such as 
pollination (Donovan et al. 2010; Fijen et al. 2022). Reliance 
on a limited number of beneficial insect species for pollination 
or pest suppression leaves sustainable production vulnerable 
to the impacts of climate change (Andrew & Hill 2017). 
With increasingly intense weather events (as predicted across 
much of New Zealand), Howlett et al. (2013) believe this 
could negatively affect the delivery of honey bee pollination 
services by affecting their foraging activity. Designing SNH 
that supports pollinating species (e.g. bumblebees and certain 
fly species) which forage under conditions that make honey 
bees ineffective will help ensure pollination is maintained 
(Howlett et al. 2021).

Table 3. Calculated cost of establishing designed native SNH for beneficial insects along the edge of each paddock on 
arable, dairy, and sheep and beef farms. The mean proportional land area of each farm system was measured, along with the 
number of paddocks and the length of 5-metre wide SNH strip needed to border each paddock, as calculated using satellite 
imagery (as described in Table 2 header). Six Canterbury Plains farms from each system, located more than 5 km apart, 
were assessed to calculate the means ± standard deviations (B. Howlett, unpublished data).
__________________________________________________________________________________________________________________________________________________________________

Farm	System	 Farm	size	(ha)	 Mean	number		 Native	SNH	 Estimated	 Estimated	cost	for	all 
	 	 of	paddocks	 length	(m)	 establishment	cost		 Canterbury	farms 
	 	 	 	 per	farm	($NZ)*	 ($NZ)
__________________________________________________________________________________________________________________________________________________________________

Arable 252±63 19.2±3.4 3474±924 $52±14 thousand $64.9 million
Dairy 268.1±62 32.5±3.0 4490±881 $67±13 thousand $119.8 million
Sheep and Beef 354±80 30.3±7.1 3096±624 $46±09 thousand $231.6 million
__________________________________________________________________________________________________________________________________________________________________

*establishment cost of $NZ30 thousand per hectare (Dewes et al. 2022)
**mean estimated cost per farm multiplied by total number of farms (Table 2)
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Many New Zealand indigenous insect species can provide 
very effective crop pollination across farms (Rader et al. 2012; 
Howlett et al. 2021; Broussard et al. 2022) but abundances can 
be low and widely variable between fields (Howlett et al. 2005). 
The abundances of several of these pollinators are strongly 
linked to the presence of neighbouring native habitat (Stavert 
et al. 2018) and the lack of such habitats could explain why 
populations of these insect species are low or absent there. 
Designed native SNH offers opportunity to support and build 
populations of these insects through the provision of food 
(nectar and pollen) (Tompkins 2010), undisturbed nesting 
sites for ground nesting native bees (Howlett et al. 2021), and 
by supporting reliable alternative prey for insect predators as 
observed in other SNH (Alignier et al. 2014).

Social and cultural benefits

Farmer motivations for establishing or protecting native SNH 
in New Zealand’s agricultural landscapes can be complex, 
driven by various socio-economic factors (such as aesthetics, 
intergenerational equity, and farm value), environmental 
considerations (like protecting native fauna and water quality), 
and practical concerns (including animal wellbeing) (Maseyk 
et al. 2021). Understanding these diverse values can allow 
the tailoring of on-farm native SNH that can deliver multiple 
benefits (Howlett et al. 2023). For instance, native habitats 
designed to reduce nutrient runoff or protect indigenous 
biodiversity can also be designed to support beneficial insects 
(Wratten et al. 2012). Moreover, opportunities to design 
this SNH to minimise negative consequences such as the 
establishment and movement of mammalian pests (Morse 2022) 
can also be considered. Farmers’ motivations for establishing 
native SNH may evolve as more information on the potential 
benefits of these habitats becomes available (Maseyk et al. 
2018). For instance, as the ecosystem services provided by 
beneficial insects associated with native SNH are verified and 
recognised, this could increasingly drive farmers to establish 
such habitats.

At a regional level in New Zealand, landholding and 
land-managing stakeholders are typically diverse, including 
local, regional, and national government departments, primary 
industry organisations, restoration trusts, and rūnanga (iwi 
assembly) (Fig. 2). While these organisations often promote or 
engage in the establishment of native SNH, their motivations 
can vary significantly. For instance, Howlett et al. (2023) found 
that national government departments and restoration trusts are 
particularly driven to establish native SNH on farmland when 
it contributes to enhancing indigenous biodiversity. However, 
this issue holds only moderate importance for horticultural 
industries. On the other hand, horticultural industries prioritise 
the establishment of native SNH more highly when it supports 
the presence of natural insect enemies, a goal that is less 
critical for national and regional governments. Despite these 
differences, these organisations recognise the importance 
of collaboration in developing strategies that provide both 
valuable ecological benefits and economically important 
ecosystem services (Howlett et al., 2023).

The Canterbury region is home to a diverse group of 
landholders, land users, and governmental authorities, each 
identifying various key drivers for establishing or safeguarding 
native habitats (Fig. 2). Regional and district councils promote 
the restoration of native habitats in collaboration with 
community groups through a variety of programmes around 

common values. For example, Environment Canterbury work 
with local rūnanga with the goals of delivering mahinga kai, 
protecting and restoring rivers and wetlands, and supporting 
community-led biodiversity projects (Environment Canterbury 
Regional Council 2023). The Selwyn District Council provides 
funding to the native planting trust Te Ara Kākāriki, community 
groups, and private landholders, with the goals of protecting 
or restoring native habitat, creating ecological corridors for 
native wildlife, and protecting waterways from nutrient run-off 
(Selwyn District Council n.d.). The dairy company Synlait has 
a particular interest in restoring riparian and wetland areas that 
support wildlife (Fig. 2). To achieve this, they are working 
with dairy farmers through their Whakapuāwa programme 
(Synlait 2019).

New research

To support land managers in making informed land-use 
decisions, further research is needed to fully understand the 
benefits of native plantings and beneficial insects. For plantings 
on the CP, we have identified three priority research objectives 
to build on current knowledge. These are: (1) evaluating 
associated temporal and spatial abundance and diversity of 
beneficial and pest insects, (2) measuring the contributions 
made by beneficial insect pollinators and natural enemies 
to on-farm ecosystem services (e.g. pollination and natural 
insect pest suppression), and (3) understanding how farmers 
and the broader community perceive native plantings and their 
connections to beneficial insects, and how these perceptions 
may evolve with the introduction of new knowledge.

These objectives have become the focus of a five-year 
research program, “Boosting Farm Yield Through Beneficial 
Insects” (Ministry for Primary Industries 2022), which began in 
August 2021. Data for objective 1 is being collected over five 
years (2021–2025) to provide robust information on temporal 
changes in insect abundances. Data for objective 2 has been 
gathered over a period of approximately three-years between 
2021 and 2024 and is currently under analysis. For objective 
3, data is being collected over four years (2021–2024), with 
a current emphasis on sharing information with farmers and 
land-managers.

Future	impact
If designed native SNH for beneficial insects can be 
demonstrated to deliver economic (e.g. pollination, pest 
suppression), environmental (e.g. indigenous biodiversity, 
resilient ecosystem services), social (e.g. intergenerational 
equity, aesthetics), and cultural (e.g. enhanced mauri through 
maintaining and enhancing the life-force of the land for future 
Māori generations) benefits, farmers will have increased 
incentive to establish native SNH. Regional communities may 
also be enriched socially, particularly if designs also consider the 
requirements of local iconic, rare species. Farmers’ awareness 
and motivation have already initiated restoration projects 
focused on protecting specific indigenous species or habitats 
(Williams n.d.). To drive uptake, we believe working with 
organisations responsible for transferring knowledge to farmer 
catchment groups is key. These include primary industry bodies, 
local and regional councils, trusts that promote native plant 
establishment, and experts who can establish on-farm native 
plantings. We believe this approach provides an opportunity 
to shift farmer perceptions of native SNH from being a ‘nice-
to-have’ to being recognised as an integral component of 
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Figure 2. Stated benefits of establishing native SNH on Canterbury farmland identified within websites of different organisations. The 
node size of each benefit (left axis) corresponds with number of times the benefit was identified across organisations, while the node 
size of each organisation (right axis) corresponds with the total number of benefits recognised by that organisation. Lines connect the 
benefits promoted by each organisation. Primary industry organisations were selected based on major land uses across Canterbury (beef, 
sheep, and non-dairy livestock (1 547 317 ha), dairy (326 1352 ha), grain (229 257 ha) and forestry (89 077 ha) (StatsNZ 2021). Industry 
organisations that provide extension services to farmers were identified using the google search query: “Canterbury Plains” *(organization 
OR cooperative OR company) AND (farming OR agriculture) AND (information OR support OR resources), with the first ten pages 
reviewed. Google was used to search each council district, with the additional terms “biodiversity” and “native planting” and “trust” to 
identify native planting trusts from the first page results from each search. Website searches of each organisation were conducted using 
the terms “biodiversity”, “native plantings”, and “sustainability” to identify relevant material.
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the agricultural landscape, delivering multifunctional farm/
agricultural and community benefits

Application of the outlined research may also be 
transferrable to other regions and farming systems. In 
New Zealand, research is currently aiming to apply designed 
SNH to increase verified pollinators of kiwifruit (Howlett et al. 
2022). However, the approach could be similarly applied across 
many other agricultural systems, throughout New Zealand and 
globally (Howlett et al. 2023).

There is also significant opportunity to re-evaluate existing 
native SNH to determine its value for supporting beneficial 
insects and their services. For example, New Zealand dairy 
farmers have established many thousands of kilometres 
of riparian plantings to reduce nutrient runoff into streams 
(Maseyk et al. 2017). Although this has not been designed to 
support beneficial insects, there may be unrecognised benefits 
from such plantings. Likewise, similar assessments of on-farm 
remnant vegetation provide opportunities for farmers to further 
value the presence of this SNH within their farming system.
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