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Human land usage is altering natural habitats, potentially harming
keystone pollinators (De Palma et al., 2016)

Ground-nesting bees make up around 75% of all bees and may be
particularly sensitive to the effects of urbanization due to reduced
nesting habitat (Antoine et al., 2021)

However, abundance of the ground-nesting genus, Bombus, was
observed to be higher in more urbanized areas (Ahnré et al., 2009)

Fluctuating abundances of individual ground-nesting genera may
indicate a rearrangement within the bee community, even if the total
abundance of all ground-nesting bees are stable (Turley et al., 2022).

This study observes the relationships of three proxies of urbanization on
abundances of five ground-nesting bee genera to assess the overall
stability of ground-nesting bees in Southeastern Massachusetts.
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were measured within 300-m radii.

Table 1: Summary of study sites in Plymouth County, Massachusetts. Proxies of urbanization }

Biweekly sampling occurred in early spring to late fall from 2016 to 2021,
oh an urban to rural gradient, using sweep-net and pan trap collection

methods (Popic, 2013)

Proxies of urbanization: percent impervious surface (m?), forest
fragmentation index (m/m?) and forest edge (m), were analyzed within

300-m radii for each study site using ArcGlS.

Regression analysis was used to determine the strength of correlations
between proxies of urbanization and change in abundance for the five
most abundant ground-nesting genera in Southeastern Massachusetts:
Agapostemon, Augochlorella, Halictus, Lasioglossum, and Bombus.
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Relationship of Ground-Nesting Bee Abundance to Proxies of Urbanization
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Figure 1: The relationships between (a) percent impervious surface, (b) forest edge (m), and (c) forest fragmentation index (m/m?) to total ground-nesting bee abundance (log-transformed). Each trend line represents one of five
kground-nesting bee genera: Agapostemon, Augochlorella, Bombus, Halictus, and Lasioglossum.
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: Forest
Percent Impervious :
Genus Surface Fragmentation
Index (m/m?)
R?=0.098 R?=0.001
Agapostemon
p=0.063 p=0.838
R?=0.473 R%=0.179
Augochlorella
p=5.06E-6* p=0.0113*
R%=0.200 R?=0.337
Bombus
p=0.007* p=2.59E-4*
, R%=0.080 R%=0.115
Halictus
p=0.099 p=0.046*
, R?=0.292 R%=0.001
Lasioglossum
p=8.10E-4* p=0.866

Forest Edge (m)

R?=0.033

p=0.286
R2=0.109
p=0.053
R2=0.211
p=0.006*
R2=0.016
p=0.463
R2=0.006
p=0.648

Bolded p-values with an asterisk indicate statistically significant correlations (p<0.05).

[Table 2: Summary of relationships between five ground-nesting genera and three urban proxies.
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Bee Abundance over Six Years
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kfrom 2016-2021 (p>0.05).

Figure 2: Relationship between total log-transformed ground-nesting bee abundances and year
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Discussion and Conclusion

* The generally positive relationship between Bombus abundance and proxies of
urbanization is consistent with previous work (Ahnré et al., 2009).

e Genera within the ground-nesting guild, with the exception of Bombus, showed similar
trends, suggesting that Bombus is unique among the ground-nesting guild and may be
more adapted to the urban ecosystem.

* Yearly abundance of the ground-nesting genera was stable over the six year analysis,
suggesting that the trends relative to urbanization represent a rearrangement of the
ground-nesting community rather than an ongoing decline of total abundance.

* Trends in the wild bee community relative to urbanization should be evaluated
separately from changes in abundance over time, on a genera or species-level basis.
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