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Abstract. Pollinator insects are essential for the pollination of many crops and wild plants. Recent declines
in insect population pose significant challenges for maintaining pollination services. Habitat loss and landscape
homogenization are among the primary drivers of these declines. In order to monitor and assess populations of
pollinating insects, precise and accurate methods are required. A common method to collect pollinators is pan
traps, but this method suffers from a bias due to surrounding flower frequency, yet this remains untested at the
large spatial scale such as the landscape. Understanding how different pollinator sampling methods reflect the
impact of landscape composition on pollinator communities is critical for designing robust monitoring schemes
that can lead to effective conservation strategies. This study investigates how two common pollinator sampling
methods – insect nets and pan traps – measure the abundance, diversity, and composition of pollinator communi-
ties in sweet-cherry orchards (Prunus avium) in Belgium. The study also examines how pollinator data obtained
by these methods relate to the surrounding landscape, specifically the amount of seminatural habitat and inten-
sive fruit cultivation. We conclude that both methods provided similar sampling efficiencies, yet they captured
different subsets of the pollinator community. Insect nets caught a higher abundance and species richness of
bumblebees, while pan traps caught higher solitary bee abundance, and hoverfly abundance and richness were
unaffected. The pollinator data also exhibited different responses to landscape composition as a function of the
sampling method. These findings suggest that different sampling methods yield complementary insights into
pollinator communities and their interactions with the landscape. Therefore, integrating both methods in future
monitoring schemes is recommended to obtain comprehensive data on pollinator diversity and abundance, aiding
in the assessment of pollinator population trends and the development of evidence-based conservation strategies.

1 Introduction

Animal-pollinated crops, essential for diverse and nutrition-
ally balanced diets, rely on managed bees and wild insects
for pollination (Gazzea et al., 2023; Eeraerts et al., 2023a;
Osterman et al., 2024). However, recent declines in pollinat-
ing species, driven primarily by habitat loss and landscape
homogenization, have caused concern about the need to safe-
guard future pollination services (Carvalheiro et al., 2013;
Goulson et al., 2015; Outhwaite et al., 2022). Conserving

seminatural habitats (SNHs) is crucial for preserving pol-
linator populations and ensuring future pollination services
(Eeraerts, 2023; Tscharntke et al., 2024). Indeed, SNHs of-
fer essential floral resources and nesting sites, supporting the
abundance and diversity of pollinators (Timberlake et al.,
2019; Eeraerts and Isaacs, 2023). In contrast, intensive agri-
culture and landscape homogenization negatively affect these
populations, leading to reduced pollination in affected areas
(Eeraerts et al., 2017; Grab et al., 2019).
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There is an urgent need for systematic, long-term moni-
toring of pollinating insects to provide robust evidence on
their status, identify the causes of their decline, and de-
velop evidence-based conservation measures (Breeze et al.,
2021; Potts et al., 2021). This has recently reached fruition
in both systematic and long-term pollinator monitoring pro-
grams at both national and international scales (IPBES, 2016;
Breeze et al., 2021; Departement Omgeving, 2022; Potts
et al., 2024). Effective monitoring designs with appropriate
sampling methods are crucial, with common methods includ-
ing sampling by means of netting and sampling using pan
traps (Westphal et al., 2008; O’Connor et al., 2019; Port-
man et al., 2020; Prendergast et al., 2020). For instance, in
observational studies on pollination in apple cultivation (the
most studied crop; Allen-Perkins et al., 2022), 60.0 % use
netting, 33.3 % use pan traps, and 30.0 % use direct observa-
tion (Maxime Eeraerts, unpublished data). Netting allows the
matching of the pollinators with their floral hosts, and spec-
imens are caught in good condition, but it is labor-intensive
and requires a minimum level of expertise (Westphal et al.,
2008; O’Connor et al., 2019; Portman et al., 2020; Prender-
gast et al., 2020). Pan trapping, on the other hand, requires no
specific expertise and allows sampling over longer time pe-
riods, but results cannot be easily linked to floral abundance,
and specimens can degrade over time (Westphal et al., 2008;
O’Connor et al., 2019; Portman et al., 2020; Prendergast et
al., 2020). A drawback of both methods is their bias: insect
nets undersample smaller or faster-flying pollinators, while
pan trapping undersamples social bees and pollinators with a
greater body size. However, both insect nets and pan trapping
can provide accurate species-level identification, as speci-
mens are collected and identified in the lab. Generally, stud-
ies comparing insect netting and pan traps conclude that both
methods result in compositionally distinct pollinator commu-
nities (Westphal et al., 2008; O’Connor et al., 2019; Prender-
gast et al., 2020; Mudri-Stojnić et al., 2023; Lezzeri et al.,
2024). However, the extent to which such methods can effec-
tively detect changes in species population composition and
abundance remains unclear, particularly when assessing pol-
linator responses to changes in landscape composition and/or
configuration at the landscape scale.

As mentioned above, collecting pollinators using pan traps
suffers from a bias due to the surrounding flower frequency
(Portman et al., 2020; Westerberg et al., 2021; Prendergast
et al., 2020). Theory predicts that greater food resource di-
versity and abundance attract more pollinators, leading to
higher specimen catches. This pattern often holds when in-
sect nets are used, yet mixed results are obtained for pan
traps, whereby fewer pollinators are caught when the pan
traps are surrounded by more resources (O’Connor et al.,
2019; Portman et al., 2020). Comparing this bias of pan traps
between a small (25 m2) and a large spatial scale (2–6 ha),
Westerberg et al. (2021) conclude that the bias was higher
when considering the large spatial scale compared to the
small one. While this bias of pan traps due to flower fre-

quency has often been studied at the small spatial scale, this
aspect remains understudied at larger spatial scales such as
the landscape scale. Given the importance of the surrounding
landscape on pollinator communities, it is important – from
both a monitoring and a conservation perspective – to under-
stand if the pollinator data obtained by both methods respond
similarly in relation to the surrounding landscape context.

This study examines how pollinator sampling methods
measure pollinator community measures such as abundance,
diversity, and composition of the pollinator communities in
orchards of sweet cherry (Prunus avium) and whether the
method results interact with the surrounding landscape. To
streamline monitoring protocols, we compare two methods –
insect nets and pan traps – each performed for 1 d per study
site (see O’Connor et al., 2019). The objective of this study
was to investigate the following research questions (RQs).

– RQ1 – to what extent do different pollinator sampling
methods result in different pollinator species richness,
abundances, and community compositions?

– RQ2 – do pollinator richness and abundances sampled
with different methods respond differently to the pro-
portion of seminatural habitat and the extent of intensive
fruit cultivation in the surrounding landscape?

Addressing both research questions offers the additional ad-
vantage of not only comparing the two sampling techniques
in terms of their effectiveness in identifying the pollinator
community but also evaluating their suitability for hypoth-
esis testing. As we conducted our study in a fruit orchard,
a mass-flowering crop, local flower resource supply is high
at all study sites. This approach enables us to isolate the ef-
fects of landscape-level resource variation on the pollinator
communities sampled by both methods, eliminating the po-
tential confounding influence of local resource variation on
sampling bias.

2 Methods

2.1 Site selection and landscape setup

This study was carried out in 2016 in 10 sweet-cherry or-
chards in Flanders, Belgium (see Eeraerts et al., 2019, for
detailed methods; Fig. 1). We quantified seminatural habitat
(SNH) and intensive fruit cultivation (IFC) in the surround-
ing 1000 m of landscape of each study orchard (QGIS De-
velopment Team, 2012). Based on aerial photographs and
land cover maps, we allocated both these land use types in
a 1000 m buffer zone around the orchards (De Saegher and
Scheers, 2016; see Eeraerts et al., 2019, for detailed land-
scape design information). Land cover types that were con-
sidered SNH were hedgerows, tree rows, hollow roads, shrub
vegetation, natural grassland, and forests with clear shrub
and/or herb vegetation. The land use that was considered IFC
was all intensive apple, cherry, and pear orchards. The gradi-
ents of SNH and IFC within a buffer zone of 1000 m ranged
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from 3.9 % to 29.4 % and from 7.8 % to 22.0 %, respec-
tively. Other land use in these agriculture-dominated land-
scapes was very heterogeneous (see Eeraerts et al., 2019).
The percentages of SNH and IFC within a buffer zone of
250 m around the orchard for each study orchard were also
calculated. Whereas the 1000 m range corresponds to the for-
aging range of bumblebees, the solitary bees that forage on
cherry blossoms only fly 50 to 200 m from their nest to col-
lect nectar and pollen once they have started to build a nest,
and 250 m was chosen to represent this range (Kendall et
al., 2022; Eeraerts, 2023). The gradients of SNH and IFC
within a buffer zone of 250 m ranged from 0.4 % to 41.4 %
and from 5.8 % to 48.6 %, respectively. Gradients of SNH
and IFC were independent of each other at both the 1000 m
and the 250 m scale (Kendall rank correlation of τ =−0.15
and p = 0.53 for 1000 m and τ =−0.05 and p = 0.86 for
250 m). The distance between the study orchards ranged
from 2.1 to 61 km.

2.2 Pollinator sampling using insect nets

Pollinator surveys by means of catching flower-visiting in-
sects with insect nets were conducted during full bloom of
sweet-cherry trees in 10 orchards in April and May 2016.
In every orchard, three observation plots of 4 m× 5 m were
constructed between two rows of a cultivar that was in full
bloom on that day. In every observation plot, pollinators were
caught on the adjacent trees on both sides of the plot. Dur-
ing a pollinator survey, all flower-visiting pollinators (hon-
eybees, solitary bees, bumblebees, and hoverflies) on sweet-
cherry blossoms were caught for 25 min at every observa-
tion plot. In every orchard, three pollinator surveys were
conducted on a single day between 10:30 and 17:00 LT, lo-
cal time (3 plots per survey× 25 min per plot= 75 min per
pollinator survey and 3 surveys per day× 75 min per sur-
vey= 225 min of pollinator sampling per orchard in total).
Every orchard was sampled for 1 d. To ensure adequate pol-
linator activity, surveys were conducted only when weather
conditions were suitable for pollinator sampling (no or calm
wind, no rain, and temperatures above 13 °C; Eeraerts et al.,
2019; Eeraerts, 2022). Pollinators that could be identified in
the field were kept in a conical tube and released after the
survey (i.e., counting a certain specimen multiple times was
avoided). Pollinator species that could not be identified in
the field were taken to the laboratory for identification to the
species level.

2.3 Pollinator sampling using pan traps

Pollinator surveys by means of pan traps were conducted dur-
ing full bloom of sweet-cherry trees in the same 10 orchards
in April and May 2016. Adjacent to each of the three obser-
vation plots for insect nets (approximately 10 m away from
the observation plot to avoid disturbance), we also set out a
set of pan traps within the orchard. Each set of pan traps con-

sisted of a blue, a yellow, and a white trap (Ø 20 cm, Motip®

Fluor Blue, Motip® Fluor Yellow, and Motip® High-Gloss
White). The three traps were mounted on PVC poles that
were fixed in the ground so that the traps were located at
1.2 m in height. The pan traps were filled with water and a
drop of biodegradable detergent to break the surface tension.
The pan traps were in place for 1 d, the same day as pollinator
sampling using insect nets, and were set up before sampling
with insect nets (before 10:00 LT) and retrieved afterwards
(after 17:30 LT). When retrieving the pan traps, the pollina-
tor specimens (i.e., honeybees, solitary bees, bumble bees,
and hoverflies) were collected in a vial with 70 % ethanol and
labeled according to the trap. All specimens were taken to the
laboratory for subsequent identification. All specimens col-
lected were identified in the lab by Maxime Eeraerts, with a
stereo microscope (Falk et al., 2017; Bot and Van den Meut-
ter, 2019).

2.4 Statistical analyses

Data of the different surveys (different rounds of net catch-
ing in the different observation plots and the different sets
of pan traps) were pooled to obtain a pollinator dataset ac-
cording to the sampling method in each orchard. A total of
548 honeybees were caught, 29 and 519 with pan traps and
insect nets, respectively, and honeybees were excluded from
the analyses, as their presence is mainly determined by bee-
keepers (Eeraerts et al., 2023b). Sampling efficiency was de-
termined with a sample-based species accumulation curve
and a first-order jackknife species richness estimation (func-
tions specpool and specaccum, R package vegan; Oksanen et
al., 2025).

For RQ1, we considered the following response vari-
ables: (a) total pollinator species richness, (b) bumblebee
species richness, (c) solitary bee species richness, (d) hover-
fly species richness, (e) total pollinator abundance, (f) bum-
blebee abundance, (g) solitary bee abundance, and (h) hover-
fly abundance. To test the effect of the sampling method on
the various response variables, a generalized linear mixed-
effects model was used, modeling all response variables with
a Conway–Maxwell–Poisson distribution (GLMM, function
glmmTMB, R package glmmTMB; Brooks et al., 2017).
The sampling method (i.e., pan traps vs. insect nets) was
included as a fixed variable, and the location ID was in-
cluded as a random variable. Additionally, differences in pol-
linator community composition between sampling methods
were tested. Here, a Bray–Curtis dissimilarity matrix was
created, and permutation-based multivariate analysis of vari-
ance (PERMANOVA) was used to test the influence of the
sampling method on the composition of the pollinator com-
munity (function adonis, R package vegan). Nonmetric mul-
tidimensional scaling (NMDS), with two a priori chosen di-
mensions and a maximum of 1000 permutations, was used to
visualize the pollinator composition between methods (func-
tion metaMDS, R package vegan).
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Figure 1. Overview figure of the study design with (a) the location of the study area in Europe, (b) an overview of the location of the
different sweet-cherry orchards in Belgium (a and b maps were made with the R package ggplot2 (Wickham, 2016) and the R package maps
(Becker and Wilks, 2024)), (c) the orchard layout with the locations of the observation plots (red squares) and pan traps (red triangles), (d)
an example of an observation plot, (e) an example of a pan trap set, and (f) an overview of the landscape characterization with intensive fruit
cultivation (yellow) and seminatural habitat (green) within a buffer zone of 1000 m around the orchard (red) (map from f made with QGIS,
and the background layer is © Google Maps).

For RQ2, we considered total pollinator species rich-
ness and total wild pollinator abundance as response vari-
ables. GLMMs were used to infer whether the sampling
method interacted with SNH and IFC as fixed variables
(i.e., the full model is y ∼ SNH× sampling_method+ IFC×
sampling_method; location ID was included as a random
variable). We tested the full model for each response vari-
able for both landscape scales, 250 and 1000 m, and reported
the full model corresponding to the most informative scale
(1AICC>2).

Model fits of the GLMMs were evaluated by means
of residual diagnostics and goodness-of-fit tests from the
DHARMa R package (Hartig, 2019). All analyses were per-
formed with R version 4.3.2 (R Development Core Team,
2022).

3 Results

In total, 202 wild pollinator specimens were caught, of which
95 specimens were caught with pan traps and 107 speci-
mens with insect nets. This amounted to a total of 30 pol-
linator species, of which 19 species were caught with pan

traps and 22 species with insect nets (see Table S1 for the
species list). The 19 species observed in pan traps and the
22 species caught by nets make up 67.6 % of the expected
28.11± 8.2 species for pan traps and 66.2 % of the expected
33.3± 9.7 species for nets (first-order jackknife estimation,
Fig. S1). A total of 7 and 10 pollinator species were only
caught by means of pan trapping or insect nets, respectively.

Sampling method had no effect on total pollinator, soli-
tary bee, and hoverfly species richness (Table 1; Fig. 2a, c,
d). Bumblebee species richness was 10 times as high for in-
sects nets compared to pan traps (Table 1; Fig. 2b). Total
pollinator and hoverfly abundance was not significantly dif-
ferent between the two sampling methods (Table 1; Fig. 2e,
h), whereas the bumblebee abundance detected was 27 times
higher for insect nets, while solitary bee abundance was 2.8
times higher in pan traps (Table 1; Fig. 2f, g). PERMANOVA
indicated that the sampling method significantly influenced
the pollinator community composition (F = 4.77, p<0.001;
Fig. 3).

The most informative landscape scale for total pollina-
tor species richness and wild pollinator abundance was the
1000 m landscape scale (Table S2). For species richness, we
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Table 1. Generalized linear mixed-effects models assessing the effect of sampling method on total pollinator species richness, bumblebee
species richness, solitary bee species richness, hoverfly species richness, total wild pollinator abundance, bumblebee abundance, solitary bee
abundance, and hoverfly abundance. The following model statistics are given: estimates (the estimate for nets compared to pan traps as the
baseline), the standard error (SE), z values, and p values.

Response variable Estimate SE z p

Total species richness −0.23 0.19 −1.21 0.22
Bumblebee species richness −2.34 0.64 −3.65 <0.001
Solitary bee species richness 0.30 0.24 1.24 0.21
Hoverfly species richness −0.52 0.39 −1.34 0.18
Total pollinator abundance −0.13 0.26 −0.51 0.61
Bumblebee abundance −3.47 0.58 −5.96 <0.001
Solitary bee abundance 1.02 0.35 2.95 <0.01
Hoverfly abundance −0.66 0.53 −1.25 0.21

Figure 2. Boxplots with raw data points illustrating species richness and abundance of pollinating insects in relation to the pollinator
sampling method, insect nets (red) or pan traps (blue-green) (a total species richness, b bumblebee species richness, c solitary bee species
richness, d hoverfly species richness, e total pollinator abundance, f bumblebee abundance, g solitary bee abundance, h hoverfly abundance).

conclude that there was a significant interaction between the
sampling method and both SNH and IFC (Table 2, Fig. 4a,
b). For wild pollinator abundance, we found a consistent pos-
itive effect of SNH, while the sampling method showed an
interaction with IFC (Table 2, Fig. 4c, d).

4 Discussion

Both sampling methods obtained similar sampling efficien-
cies (66 %–67 %) and total pollinator species richness and
abundance, but in general they captured different pollinator
communities. Insect nets were better for catching bumble-
bees, and pan traps caught more solitary bees, while both
methods performed equally well for hoverflies. Additionally,

the pollinator data from each method correlated differently
with the landscape composition.

We concluded that total species richness and total abun-
dance were similar and that both methods provided similar
sampling efficiencies, yet they captured different subsets of
the pollinator community. Detecting distinct pollinator com-
munities with these two sampling methods is in line with pre-
vious research that used different sampling methods in both
various types of seminatural habitat and agricultural crops
(Westphal et al., 2008; O’Connor et al., 2019; Mudri-Stojnić
et al., 2023; Lezzeri et al., 2024). As both sampling meth-
ods were carried out during the same day at the same loca-
tion for more or less the same amount of time, the different
community compositions that we found cannot only be at-

https://doi.org/10.5194/we-25-47-2025 Web Ecol., 25, 47–57, 2025



52 M. Eeraerts and I. Meeus: Sampling pollinators: method matters in landscape studies

Table 2. General linear mixed-effects models assessing the effect of sampling method and its interaction with both seminatural habitat (SNH)
and intensive fruit cultivation (IFC) on total pollinator species richness and total wild pollinators. Only the full model of the best-explaining
landscape scale is reported; 1AICc, model estimates, the standard error (SE), z statistics, and p values are given. 1AICc is the difference
between the AICc of the model with the lowest AICc and the AICc of the models on the 250 m and 1000 m landscape scales.

Response Best scale 1AICC Fixed variable Estimate SE z p

Total pollinator species richness 1000 m 9.30 Method −1.76 0.68 −2.57 0.010
SNH 0.05 0.01 6.22 <0.001
IFC 0.02 0.02 1.30 0.19
SNH : method −0.02 0.01 −2.03 0.042
IFC : method 0.11 0.03 3.35 <0.001

Total wild pollinator abundance 1000 m 7.22 Method −3.48 1.44 −2.42 0.016
SNH 0.07 0.02 4.31 <0.001
IFC 0.06 0.03 1.78 0.08
SNH : method −0.01 0.02 −0.21 0.83
IFC : method 0.19 0.07 2.77 <0.01

Figure 3. NMDS plot based on the Bray–Custis dissimilarity data
to compare the composition of the pollinator community between
two pollinator sampling methods: insect nets and pan traps. Each
point represents the pollinator community of a certain orchard per
sampling method: the ellipses indicate the 95 % confidence interval,
and the NMDS plot represents the data with a stress of 0.11.

tributed to different sampling efficiencies or sampling efforts
(O’Connor et al., 2019). Higher numbers of bumblebee spec-
imens and species caught with netting align with the general
finding that sampling methods like insect nets and direct ob-
servations are better at detecting large bees like bumble bees
(Prendergast et al., 2020; Lezzeri et al., 2024). The solitary
bee richness detected, on the other hand, was higher for pan
traps. Pan traps are indeed often found to detect a high num-
ber of certain solitary bees like halictid bees (Portman et al.,
2020). The detection of distinct pollinator communities by
both methods has clear implications for monitoring. In large-
scale bee monitoring in Serbia, Mudri-Stojnić et al. (2023)
detected 25 species, with 18 detected by means of insect nets,

13 by pan traps, and 6 species caught with both methods.
To date, large-scale and long-term pollinator monitoring has
been conducted successfully with both methods (Wood et al.,
2018; Powney et al., 2019; Galpern et al., 2021; Gillespie et
al., 2022; Bishop et al., 2024). However, our results and those
of other studies suggest that more robust and complete pop-
ulation data can be obtained when pan traps and insect nets
are combined.

A key finding is that the pollinator data from different sam-
pling methods respond differently to landscape composition,
a factor that, to our knowledge, has not been considered in
previous studies. Both methods showed a positive relation-
ship of species richness and wild pollinator abundance with
increasing SNH; this result is consistent with previous stud-
ies (Kennedy et al., 2013; Eeraerts, 2023). The richness and
abundance data of pan trapping showed a positive relation
with increasing IFC, which is somewhat surprising. Most
studies have found that wild pollinator richness and abun-
dance decrease with increasing cover of intensive agricul-
ture or increasing mass-flowering crops (Holzschuh et al.,
2016; Eeraerts et al., 2017, 2023b; Grab et al., 2019). But
some pan trapping studies indeed detect positive correlations
with wild pollinator richness and abundance in areas with
increasing intensive agriculture (Gerits et al., 2023; Huls-
mans et al., 2023). It has been suggested that pan traps at-
tract more pollinators when flowers are scarce (Portman et
al., 2020), whereas in landscapes with abundant flowers, bees
are less likely to mistake pan traps for flowers. Perhaps in our
setup, in which local-scale resources were the same for all
sites in mass-flowering fruit orchards and with a landscape-
scale gradient of mass-flowering fruit tree crops, pollinators
were attracted to the pan traps, as they mimic a diverse patch
of flowers (traps with three different colors), which contrast
with the white blossoms of fruit tree crops. This could pos-
sibly explain why the pan traps attract and catch more polli-
nator specimens in landscapes with more fruit tree crops, as
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Figure 4. Relation between total wild pollinator species richness and the amount of seminatural habitat (SNH, a) within 1000 m and the
amount of intensive fruit cultivation (IFC, b) within 1000 m for both insect net (red) and pan trap data (blue-green). Relation between total
wild pollinator abundance and the amount of SNH within 1000 m (c) and the amount of IFC within 1000 m (d) for both insect nets (red)
and pan traps (blue-green). Dots indicate the raw data, solid lines indicate significant relationships, and the shaded area indicates the 95 %
confidence intervals.

these are more homogeneous landscapes, and the pan traps
might trick the bees into believing that they are an attrac-
tive patch of flowers. On the other hand, the variation in the
species communities measured by these two methods could
also drive the different responses to the landscape composi-
tion. However, unraveling the mechanisms behind this find-
ing warrants future research.

More detailed studies on the specific response of certain
pollinator groups like hoverflies, dominant crop pollinators
vs. non-dominant crop pollinators, or even specific species
would be useful to further unravel the interaction between
sampling method and landscape context (or other resource
gradient parameters). We did not include honeybee abun-
dance in the analyses, as their presence is influenced by
beekeepers (Benjamin and Winfree, 2014; Eeraerts et al.,
2023b). Previous landscape studies have concluded that there
are variable correlations between honeybee visitation and
the quantity of mass-flowering crops (Petersen and Nault,
2014; Eeraerts et al., 2017, 2023b) and the amount of SNH

(Holzschuh et al., 2012; Klein et al., 2012; Gibbs et al., 2016;
Alomar et al., 2018; Eeraerts et al., 2019, 2023b; Mallinger
et al., 2021). Hence, understanding how honeybees interact
with variations in the landscape composition requires that
we take the locations of the honeybee hives into account (see
Gaines-Day and Gratton, 2016; Eeraerts et al., 2023b). As we
do not have the information regarding hives within a 1 km or
2 km buffer zone around each sampling site, we cannot make
a robust interference about this pattern for honeybees. How-
ever, this is an important topic for future studies, as it is es-
sential for sustainable crop pollination management and for
safeguarding bee health as well.

Halting pollinator declines requires reliable and cost-
effective sampling methods that accurately reflect the diver-
sity of the pollinator community (Breeze et al., 2021). From
a methodological perspective, our study has implications for
national and international pollinator monitoring programs
and in turn for biodiversity conservation (IPBES, 2016). Pol-
linator sampling by means of both insect nets and pan traps
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have a systematic bias. As these different sampling meth-
ods detect different pollinator communities, each capturing
unique species, we suggest that both methods should be used
in large-scale, standardized pollinator monitoring schemes.
But caution is needed when using pan trap data to explain
landscape relationships. We advise using pan trapping to
guide sampling using insect nets, as it can inform the sam-
plers of species that they are missing and thereby reduce sam-
pling bias.
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