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Insects are key pollinators to ecosystem function, but much work remains to

determine the most cost-e�ective, reliable scheme to monitor them. Pan traps

(PT) and flight interception traps (FIT) are two of the most popular insect sampling

methods used. However, their relative sampling performance and cost is poorly

known for agroecosystems in China. We conducted a study across 18 oilseed rape

fields in smallholder farmland in Zhejiang, China using these two traps. Our results

showed that a single FIT had a greater sampling e�ciency (more individuals and

higher species richness) than a single PT, but controlling for cost, four PTs (the cost

for four PTs is close to one FIT) showed a greater sampling e�ciency than FITs. PTs

collected more small-bodied individuals while FITs and PTs did not significantly

di�er in terms of monitoring pollinator insects with large body size. When

exploring whether semi-natural habitat embedded in the agricultural landscape

a�ected these results, results from both trap types shows that semi-natural habitat

had a significant positive impact on wild pollinator diversity and rarefied species

richness. Future studies that examine the e�ects of agricultural landscape on

the wild pollinator community should combine PTs with netting or other active

methods for long-term wild pollinator monitoring strategies.

KEYWORDS

pan trap, window trap, flight interception trap, mass-flowering crop, smallholder

farmland, pollinator monitoring, pollinator diversity

Introduction

Insect pollinators provide important ecological services for crops globally (Klein et al.,
2007; Aizen et al., 2009), but recent reports of decline make their future uncertain (Potts
et al., 2010, 2016; Rhodes, 2018; LeBuhn and Vargas Luna, 2021). The decline of pollinators
in the agroecosystems may lead to yield losses in pollinator-dependent crops (Steffan-
Dewenter et al., 2005). To better conserve insect pollinators and maintain their pollination
services, it is necessary to monitor their population dynamics and community composition
using solid sampling methods (Howlett et al., 2009; Westerberg et al., 2021), as otherwise
recommendations and subsequent conservation actions could prove ineffective.
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Insect monitoring is generally done through a combination of
active and passive collectionmethods. Active methods are relatively
straightforward, involving either direct specimen collection or
observation, and are best paired with passive sampling to ensure
a full accounting of local biodiversity (Gibbs et al., 2017; Templ
et al., 2019; Portman et al., 2020; Prendergast et al., 2020). Passive
methods are more complicated, carried out through various types
of traps (Prendergast et al., 2020). Notably, it is exceedingly
important to test passive traps across settings, to understand their
biases and also ensure that they are used in a responsible manner
that does not potentially cause decline of local susceptible species
(Gibbs et al., 2017; Portman et al., 2020).

Various passive sampling traps have been developed for
pollinating insects, including pan trap (Cane et al., 2000; Westphal
et al., 2008) and flight interception trap (Howlett et al., 2009).
Pan traps (PTs) are colored containers filled with liquid that
attract flower-visiting insects (Cane et al., 2000; Westphal et al.,
2008); they have been widely applied in previous studies for
pollinator biodiversity monitoring due to their cost-effectiveness
(Zou et al., 2017; Wu et al., 2018; Larkin and Stanley, 2021; Shi
et al., 2022a). However, as an attractant-based sampling trap, they
have inherent biases (Cane et al., 2000). PT’s sampling performance
may be affected by surrounding flowering plants (Steven et al.,
2003; Baum and Wallen, 2011; Westerberg et al., 2021), especially
when deployed in mass-flowering crops, and tend to be biased
toward pollinators with similar traits, for instance, ground nesters
(Roulston et al., 2007), or those from the family Halictidae. Flight
interception traps (FIT) are non-attractant traps andmight result in
different catches from PTs (Lamarre et al., 2012; Mesa et al., 2013).
FITs are essentially transparent panes used to direct flying insects
into collection traps held below (Knuff et al., 2019; González et al.,
2020).

Some studies have previously compared PT and FIT
efficacy, but these are largely outside of pollinator-dependent
agroecosystems and have largely been conducted in just temperate
areas (Kehinde and Samways, 2012; Cunningham et al., 2013;
Rader et al., 2014). Additionally, sampling methods may be biased
toward pollinators with different functional traits (Prendergast
et al., 2020). Body size is important functional traits for pollinators
and larger pollinators have been found to provide superior
pollination services (Huda et al., 2015; Jauker et al., 2016). While
some studies have explored the impacts of body size for trapping
(McCravy et al., 2019; Krahner et al., 2021; Thompson et al., 2021),
PTs and FITs have yet to be explicitly compared as such.

Habitat type can also strongly influence trapping results. In
agricultural landscapes, semi-natural habitats (forest, shrub and
grassland) can support the local wild pollinator communities
through offering floral resources and nesting locations (Garibaldi
et al., 2020; Raderschall et al., 2021; Shi et al., 2021). Consequently,
it is necessary to account for habitat types in agroecosystems from
a broad array of climates and crops, as otherwise the generality
of best practices for trapping may be limited to overstudied
temperate environments.

In this study, we collected wild pollinators using PTs and
FITs in 18 oilseed rape (Brassica napus L.) fields in the
smallholder agricultural landscapes in subtropical China. Oilseed
rape requires insect pollination for optimal yield (pollinator-
dependent) (Zou et al., 2017). Thus, monitoring pollinator

diversity for oilseed rape is essential for agricultural production
(Ouvrard et al., 2019). However, our knowledge of best practices
for monitoring in oilseed rape is limited. In conducting
long-term monitoring, financial (money to make traps) and
labor costs (effort in assembly and deployment) must be
considered. Our aims were to (1) assess the pollinator diversity
for oilseed rape in these areas; (2) compare the sampling
performance of these two trap types under the same budget,
accounting for wild pollinator abundance and species richness. We
further explore whether these two sampling methods are biased
toward pollinators’ body size; (3) To account for the effect of
agricultural landscape, we also collected in a range of situations
involving varying levels of semi-natural habitat. Thereby, we
provide a better framework for understanding and monitoring
crop pollinator diversity in the under-studied subtropics of
East Asia.

Methods

Study sites and land use analysis

This study was conducted in oilseed rape fields in Kaihua
County, Zhejiang Province, China. Kaihua County was chosen for
its small field sizes due to montane terrain (Lou et al., 2019).
Thereby, these landscapes well represent smallholder plantations.
In the early spring, oilseed rape is the most dominant crop
there. Later in May, oilseed rape will be harvested and rice
will be cultivated in the same field (oilseed rape-rice rotation).
Oilseed rape production is essential for local smallholder farmers’
livelihood since many farmers use oilseed rape as their cooking
oil sources rather than for sale. Oilseed rape pollinators sampling
started at the end of February and ended in late April in 2022,
covering the whole flowering season of oilseed rape. In total, 18
research sites were selected with one field each (Figure 1). All
of the fields were managed using smallholder farming practices
(< 2 hectares) (Lowder et al., 2016). The minimum distance
between two sampling sites was 1.9 km with montane terrain
between them, exceeding the average foraging distance of many
insect pollinators (Chifflet et al., 2011). Semi-natural habitat is
defined as the habitat in the agricultural landscape where non-
crop plants grow (Holland et al., 2016). Semi-natural habitats
in this study include forest, shrub and grassland that embedded
in the agricultural landscape and water bodies, like rivers and
streams were not included in the analysis, as in prior studies
in China (Zou et al., 2017; Shi et al., 2021, 2022b) and abroad
(Papanikolaou et al., 2017; Zou et al., 2017; Shi et al., 2021).
The land-use data (forest, shrub, grassland and other) in the
1000 m radius for the focal oilseed rape field was collected using
ground verification methods (Liu et al., 2016; Zou et al., 2017)
in the spring of 2022. We selected a 1000m radius for our
landscape analysis as this is the foraging range for many pollinators
(Zurbuchen et al., 2010; Chifflet et al., 2011) and the strongest
impact of agricultural landscape on pollinator diversity has been
shown at a scale of 1000m radius (e.g., Zou et al., 2017). The
proportion of semi-natural habitat in each site was calculated in
Arcmap 10.8.
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FIGURE 1

The 18 research sites located in Kaihua County, Zhejiang Province (China).

Pollinator sampling methods

FITs and PTs were deployed in one focal oilseed rape field
at each sampling site. Each FIT was composed of a transparent
acrylic plate (55∗50 cm and 3mm in thickness) fixed on two
wooden sticks using plastic cable ties. Under the acrylic plate, a
white plastic tray (60∗43 cm and 11 cm in depth) was fixed to the
sticks using metal wires. A PT array was made of three plastic
cups (450ml with diameter of 8.3 cm) with UV white, blue and
yellow color, fixed on a stick about 1.5m in height using metal
ring cupholders. For both interception trap and PTs, small holes
were drilled near the top of the containers for rainwater drainage.
Photos of the two trap types can be found in Figure 2. The cost
of manufacturing 18 FITs was 1450 RMB, including acrylic plates
(650 RMB), plastic tray (630 RMB), wooden sticks (90 RMB),
and iron wire and plastic cable ties (80 RMB). The money cost
of manufacturing 72 PTs was 1410 RMB, including plastic cups
(500 RMB), paint (550 RMB), and wooden sticks (360 RMB).
The money costs of manufacturing one FIT (80.6 RMB) and four
PTs (78.3 RMB) were close. In addition, the human labor for
manufacturing two trap types were close (e.g., labor hours for both
traps were around 16 h in 2 days). Thus, in each focal oilseed
rape field, four PT sets were placed ∼1m from the field edge and
one FIT was deployed, along a randomly-selected field edge for
intercepting pollinators visiting the focal oilseed rape field. As two
passive traps, FIT and PT sampling does not involve in intensive
labor, which is different sweeping net that involving intensive labor
work from experienced personnel. Overall, monetary and labor
costs for conducting this pollinator sampling project were both low
and feasible.

Samples were collected and traps reset every seven days,
resulting in 52 sampling days per site. The collected samples were

stored in the refrigerator (-20◦C) for further species identification.
European honeybees (Apis mellifera), as managed non-native
pollinators in China, were excluded from this study. All insect
samples were sorted to morpho-species and then identified
to species or morphospecies by taxonomists. Pollinators were
classified as large (body length > 12mm) and small (body length
< 12mm) insects according to Albrecht et al. (2007). Hence,
butterflies, carpenter bees, bumblebees, wasps, one longhorn
bee (Eucera floralia), two digger bees (Anthophora villosula and
Anthophora plagiata), two scoliid wasp species (Scoliidae sp1 and
Scoliidae sp2) and one large hoverfly (Phytomia zonata) were
grouped as large-bodied pollinators and the rest pollinators were
grouped as small-bodied pollinators (Supplementary Table S1).

Statistics analysis

Samples from each site caught using the same samplingmethod
were pooled to have a robust dataset. Linear mixed models were
used to compare the differences in wild pollinator abundance,
diversity and species richness between two trap types, of which
study site was the random factor. The abundance of the three
most abundant species (Eucera floralia, Apis cerana and Gametis

jucunda), as well as the abundance of large and small pollinators
between the two trap types were also compared via linear mixed
models. Species richness was rarefied to 31 individuals which is the
lowest sample size using FITs and PTs among all sites. Abundance
was calculated using the total amount of pollinator individuals
divided by sampling days (e.g. number of individuals per sampling
days). We firstly compared catches of one set of FITs with a set of
PTs, then with single PTs.
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FIGURE 2

Examples of pan trap (A) and flight interception trap (B) setups.

In order to check whether or not samples from FITs and
PTs had similar species compositions, we calculated the beta-
diversity based on each site and different traps (i.e,. one FIT vs.
4 PTs from each site). To compare the pollinator community
composition, we used Principal Coordinate Analysis (PCoA) based
on Bray-Curtis distance. The Bray-Curtis distance matrix was
calculated as an index for beta-diversity, and is relatively robust to
sampling size (Ricotta and Podani, 2017). We then used Principal
Coordinate Analysis (PCoA) to visualize our results. ANOSIM
was conducted with 9999 permutations to analyze the dissimilarity
between pollinator communities in PTs and FITs. We also conduct
indicator species analysis to check the species that were more often
collected by one trap type.

Multiple linear regression was used to investigate the effect
of the proportion of semi-natural habitats in on wild pollinator
abundance and rarefied species richness. The proportion of semi-
natural habitats at 1000m was used as our response variable.
To check whether semi-natural habitats had consistent effects on
samples from different traps, interactions between proportion of
semi-natural habitats and trap types were added as an explanatory
variable. In the case of no interaction effect (and this is our case, see
“Results”), analysis between semi-natural habitats and pollinator
variables were conducted separately for FITs and PTs. We checked
the heteroscedasticity for all linear regression models. To check for
spatial autocorrelation, we calculated Moran’s I of model residuals
(Gittleman and Kot, 1990) and we did not detect any significant
spatial correlations in any of the analyses in this study (p > 0.05).

All statistical analyses were conducted in R 3.5.2 (R Core Team,
2016). To calculate rarefied species richness at each site (n = 31,
which was the least number of sampled wild pollinator using FITs
and PTs among all sites), we used the package “vegan” (Oksanen
et al., 2019). To produce rarefaction extrapolation curves, we used
the function iNEXT in the package “iNEXT” (Hsieh et al., 2016).
Function “lme()” packages “nlme” (Pinheiro et al., 2017) was used

to conduct the linear mixed model. Function “anosim ()” in the
“vegan” package (Oksanen et al., 2019) was used to compare the
differences in wild pollinator community composition in FITs and
PTs. Function “multipatt” in the package “indicspecies” was used
to conduct indicator species analysis (De Caceres et al., 2016).
Breusch-Pagan test using “bptest ()” function in R package “lmtest”
(Hothorn et al., 2015) was used to check the heteroscedasticity.
Package “ape” (Paradis and Schliep, 2019) was used to check the
Moran’s I value.

Results

In total, 2,970 (53 species) wild pollinator specimens were
collected by FITs (1,230 individuals; 33 species) and PTs (1,740
individuals; 50 species) (species list see Supplementary Table S1 and
rarefaction curve for PT and FIT see Supplementary Figure S1).
The five most abundant wild pollinator species sampled by FITs
were Eucera floralia (226), Apis cerana (203), Gametis jucunda

(158), Pieris rapae (152) and Halictus aerarius (62). The five most
abundant wild pollinators collected by PTs were E. floralia (254), G.
jucunda (161), Xylocopa tranquabaroroum (146), A. cerana (140),
and Lasioglossum sp (133) (Supplementary Table S1). Single FITs
catch significantly more individuals per sampling day (1.31 ±

0.14) and rarefied species (9.22 ± 0.46) than single PTs (0.47 ±

0.04 per sampling day and 2.61 ± 0.12 species) (p < 0.05) while
four PTs collected significantly higher individuals per sampling
day (1.86 ± 0.14) and species (10.43 ± 0.46) than single FITs (p
< 0.05) (Figures 3A, B). There was no significant difference in
the abundance per sampling day of the three dominant pollinator
species A. cerana, G. jucunda and E. floralia between PTs and FITs
(p > 0.05). Lasioglossum sp.1, Ceratina japonica, Lasioglossum sp2,
Chrysomya megacephala, Lasioglossum sp were five species caught
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FIGURE 3

Number of species (A) and (B) pollinator individuals collected by a FIT, a single PT and four PTs combined (4PTs).

significantly more often in the PTs (p < 0.0.05) while no species
caught significantly more often in the FITs.

The proportion of each wild pollinator species (log-
transformed) in the insect in PTs and FITs was significantly
correlated (r2 = 0.70, p < 0.001) (Figure 4). Wild pollinator
abundance measures collected using FITs and PTs were not
significantly correlated (p > 0.05), but species richness and
diversity in FITs and PTs were significantly positively correlated
(p < 0.05). The analysis of similarities (ANOSIM) test recovered
significant differences between the pollinator communities
collected by FITs and PTs overall (R= 0.2081; p < 0.001; Figure 5).
There was no significant difference in the abundance and relative
abundance of large-sized pollinators in FITs and PTs (p > 0.05)
(Supplementary Figure S2). The abundance of small pollinator
insects in PTs was significantly higher than in FITs (p < 0.05) while
there was no significant difference in relative abundance (p > 0.05)
(Supplementary Figure S2).

Semi-natural habitat in both small-scale (500m) and large-scale
(1000m) had positive effects on wild pollinator rarefied species
richness and diversity (p < 0.05), while semi-natural habitat had
no significant impact on wild pollinator abundance (p > 0.05)
(Table 1). There was no significant effect of sampling type on wild
pollinator abundance, rarefied species richness or diversity (p >

0.05) (Figure 6; Table 1). There was also no significant effect of
interactions between sampling types and semi-natural habitats on
wild pollinator abundance, rarefied species richness and diversity (p
> 0.05) (Figure 6; Table 1). At the 1000m radius scale, semi-natural
habitat had no significant effect on wild pollinator abundance
collected by FITs (slope = 0.09, intercept = 1.25, p > 0.05) or PTs
(slope= 0.29, intercept= 1.65, p> 0.05) (Figure 6A). Semi-natural
habitat had a significant positive impact on wild pollinator rarefied
species richness collected by both FITs (slope = 10.43, intercept
= 1.53, p < 0.001) and PTs (slope = 8.35, intercept = 4.28, p <

0.05) (Figure 6B). Semi-natural habitat in the agricultural landscape
had significant positive impact on wild pollinator diversity collected

FIGURE 4

The relationship between the proportion of pollinator species in PTs

and FITs.

by FITs (slope = 1.41, intercept = 0.95, p < 0.001) and had
marginally significant effect on diversity collected by PTs (slope
= 0.88, intercept = 1.52, p=0.07) (Figure 6C). At the 500m
radius scale, semi-natural habitat had no significant effect on wild
pollinator abundance collected by FITs (slope = 0.72, intercept =
0.88, p > 0.05) or PTs (slope = 0.84, intercept = 1.36, p > 0.05)
(Figure 6D). Semi-natural habitat had a significant positive impact
on wild pollinator rarefied species richness collected by both FITs
(slope = 7.31, intercept = 4.86, p < 0.001) and PTs (slope = 7.20,
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FIGURE 5

Principal coordinate analysis (PCoA) ordination of wild pollinator communities using pan traps (PT) and flight interception traps (FIT). The ellipses

indicate 95% confidence intervals.

intercept = 6.13, p < 0.05) (Figure 6E). Semi-natural habitat in
the agricultural landscape had significant positive impact on wild
pollinator diversity collected by FITs (slope = 1.13, intercept =
1.31, p < 0.001) and PTs (slope = 0.82, intercept = 1.68, p < 0.05)
(Figure 6F).

Discussion

Despite much prior research on the topic, there remain many
gaps in our knowledge of effective monitoring for pollinating
insects, especially in subtropical environments of Asia and for the
multitude of passive trap methods (Cane et al., 2000; Campbell and
Hanula, 2007; González et al., 2020; Van Drunen et al., 2022). The
sampling performance of FITs and PTs, as two common passive
pollinator sampling methods, has been assessed at limited scales
(one oilseed rape field) previously and found flight interception
trap outperform pan trap (more individuals and species collected
per trap; Shi et al., 2022b). Here, we expanded on prior efforts
by expanding sampling coverage and incorporating trait and
semi-natural area analyses to determine whether these factors
introduce biases.

Our results suggested that both FITs and PTs are surprisingly
similar in their per-cost effectiveness and coverage in trapping
pollinators. Results showed that a single FIT caught more

individuals and species than single PTs, agreeing with the prior
study (Rubene et al., 2015; Shi et al., 2022b). It seems likely that
the highly attractive oilseed rape reduces the catches of PTs, so non-
attractant FITs are less impacted by this and collect more specimens
per unit (Baum and Wallen, 2011; Vrdoljak and Samways, 2012;
Prendergast et al., 2020).

To scale for large monitoring efforts, cost must also be
considered. We found that PTs (four per site) outperformed FITs
(one per site, similar in cost to four PT sets) in oilseed rape
fields (more wild pollinator individuals and species), while there
was also now a difference in pollinator community composition
between the two trap types. Notably, FITs can still manage to catch
wild pollinator species that PTs did not, such as Xylocopa nasalis

(a common carpenter bee species widely distributed in southern
China), and more individuals of Apis cerana. In addition, FITs can
be used to track wild pollinator movement patterns in agricultural
landscapes (Cunningham et al., 2013) while PTs cannot. Thus,
depending on the budget and research questions, FITs might still
be useful under some circumstances.

More small pollinators were collected by pan traps and more
small species, such as Lasioglossum sp, were significantly caught
by pan traps, while there were no significant differences in the
collection of large-bodied species between PTs and FITs, an
outcome previously unreported. Contrastingly, McCravy et al.
(2019) found that Malaise traps, which are somewhat similar to
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FIGURE 6

The impact of sampling methods (FIT and PT) and the proportion of semi-natural habitat in on (A, D) wild pollinator abundance (per sampling day),

(B, E) rarefied species richness and (C, F) Shannon diversity. (A–C) were in 1000m radius and (D–F) were in 500m radius scale. Solid lines occur

where the impact of semi-natural habitat was significant (p < 0.05).

TABLE 1 The impact of sampling methods (FIT and PT; base: FIT), the proportion of semi-natural habitat and their interactions on wild pollinator

abundance per sampling day, rarefied species richness and Shannon diversity in large scale (1000m radius) and small scale (500 m radius).

500 m 1000 m

Explanatory variable Abundance Rarefied species
richness

Diversity Abundance Rarefied species
richness

Diversity

Semi-natural habitat 0.72± 0.83 7.31± 2.20∗∗ 1.13± 0.31∗∗∗ 0.09± 1.09 10.43± 2.75∗∗∗ 1.41± 0.41∗∗

Trap type (Base: FIT) 0.47± 0.73 1.27± 1.93 0.37± 0.27 0.40± 1.15 2.75± 2.92 0.57± 0.43

Semi-natural habitat∗Trap type 0.12± 1.18 −0.11± 3.11 −0.32± 0.44 0.20± 1.54 −2.09± 3.89 −0.53± 0.58

∗p < 0.05, ∗∗p < 0.01, and ∗∗∗p < 0.001.

FITs in that they physically block flight for capture, collected a
higher proportion of small wild bees than PTs and vane traps.
Krahner et al. (2021) also found that Malaise traps collected higher
proportion of small wild bee than PTs, but their results were
not consistent across 2 years. Consequently, it seems that these
methods may both be better than malaise traps for sampling larger
species, but this requires further study, and the unique collection
of Xylocopa nasalis by only FITs suggests that perhaps some of the
largest pollinators might still more easily avoid PTs.

Semi-natural habitat also had consistent positive impact
on wild pollinator diversity and species richness across trap
types. Semi-natural habitat inside agricultural landscapes

can benefit wild pollinators through providing diverse floral
resources as food, potential nesting sites and nesting materials
(Tscharntke et al., 2005), and numerous studies have confirmed
the important role of semi-natural habitats in maintaining
wild pollinator diversity (Le Féon et al., 2010; Carvell et al.,
2011; Zou et al., 2017; Wu et al., 2019; Shi et al., 2021). Prior
studies have suggested that oilseed rape, as high-quality pollen
and nectar source, can be extremely attractive for pollinators
(Holzschuh et al., 2013) but both trapping methods recovered
a positive effect of semi-natural areas nonetheless, possibly due
to pesticides or other management regime factors specific to
the area.
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Many ecological studies integrate multiple trap types. The most
commonly used combination is active sweeping net and passive
PTs (Morandin et al., 2007; Kwaiser and Hendrix, 2008; Gill and
O’Neal, 2015; Perrot et al., 2018; Van Drunen et al., 2022), and it is
generally accepted that such a mix of active and passive methods is
optimal (Prendergast et al., 2020). Many such studies have pooled
samples across methods (Morandin and Winston, 2005; Tucker
and Rehan, 2018), but some studies choose to analyze the results
from different approaches separately (Perrot et al., 2018). FITs and
PTs have also previously been analyzed together (Kehinde and
Samways, 2012; Rader et al., 2014), but the consistency of these two
traps across habitat types was previously unknown. With further
testing in additional sites, it may be that FITs and PTs can be
generally analyzed together, such that multiple questions can be
addressed. To avoid overgeneralization, more sampling projects
ought to be conducted at other sites, such as Jiangxi, Fujian and
Hunan provinces, to comprehensively understanding the pollinator
community in smallholder farmland in China. In addition, the
potential competition between different methods used at the same
sampling point (i.e., one trap may affect the other trap’s catches)
should be explored. Other potential concerns, for instance, causing
damaging to crop when deploying traps and collecting samples,
should be addressed in further studies.

Conclusion

In conclusion, PTs were more efficient than FITs in oilseed rape
fields across various agricultural landscapes with a gradient of semi-
natural habitat coverage in a cost-effectiveness framework. In terms
of monitoring large and small-bodied pollinators, PTs collected
more small individuals while there were no significant differences
between FITs and PTs. Both also produced consistent results
when investigating the impact of semi-natural habitat on wild
pollinator diversity and species richness (semi-natural habitat had a
significant positive impact on wild pollinator diversity and rarefied
species richness). Consequently, PTs appear to be a viable method
for monitoring pollinator diversity in subtropical agroecosystems,
and these efforts could be enhanced by incorporating active
sampling methods such as netting (Prendergast et al., 2020).
Notably, although we recovered similar catches from these
two methods, their sampling efficiency may vary in different
habitats. Thus, further testing in additional habitats and climate
would be useful for developing a generalizable guide for what
methods should be used under different circumstances. Given
the predominance of PTs in the literature, we suggest that for
comparability purposes they should be preferred when limited
resources for passive trapping are available, with resources devoted
additionally to active methods that would better complement
passive methods to provide a clearer view of the fauna.
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