MASSASOIT

COMMUNITY COLLEGE

The Effects of Urbanization on Wild Bees with
Differing Functional Traits

A. Petta, O. Asante, J. Palmer, A. Germaine, P. Sanon, A. Oguma, M. Bankson

S 4/ @
MASSASOIT

STEM

Division of Science and Math, Massasoit Community College, Brockton, Massachusetts, USA
Twitter: @MassasoItSTEM; Email: STEMresearch@massasoit.edu

Introduction

Wild bee community structure is likely to be affected by ongoing urbanization, raising concerns over the

potential decline of these essential pollinators (Fortel et al., 2014).

Functional traits, like nesting habits, may underlie differing adaptability amongst wild bees in urbanizing

ecosystems (Wilson et al., 2019).

Monitoring nesting guild abundance may help explain prior or ongoing changes in the composition of the

wild bee community (Williams et al., 2010).

The present study compared the relationships between nesting guild and proxies of urbanization. For
comparison, the six most abundant wild bee genera in Southeastern Massachusetts were similarly
assessed in order to compare the predictive value of these two methods of grouping wild bees.

Study Sites

Table 1. GIS-based quantification of percent impervious surface and percent forest cover used as
proxies of urbanization. 300m buffers around six sites in Southeastern Massachusetts were
analyzed, including two sites on the Brockton campus of Massasoit Community College: Beaver

Brook and Native Meadow.

\_ /
Site Percent Impervious Surface- 300m Percent Forest Cover - 300m
radius radius
Christos 45.39% 41.67%
Beaver Brook 42.87% 42.87%
Native Meadow 34.85% 18.48%
Sachem Rock 11.98% 60.93%
Leland Farm 3.89% 20.81%
Dunrovin Farm 1.9% 63.05%

Methods

Bees were sampled at six sites across a peri-urban to urban gradient from 2016 to 2021 using pan trap

and sweep netting techniques (Popic, 2013).

Bees were identified to genus and categorized by nesting guild: ground, cavity, stem, parasitic, and wood

(Packer et al., 2007).

Proxies of urbanization (percent impervious surface and forest cover) were calculated using ArcGIS
software within 300-m radii at each site.

Change in abundance of each nesting guild was observed across increasing impervious surface and
forest cover.

Change in abundance of the most common genera (Agapostemon, Augochlorella, Bombus, Ceratina,

Halictus, and Lasioglossum) were also observed across increasing impervious surface and forest cover.

Regression analysis was used to determine the strength of correlations between proxies of urbanization

and the change in abundance of nesting guilds and the community’s six most abundant genera.

Results
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Figure 1. Correlation of log-transformed nesting guild abundance and percent impervious surface
across six sampling sites. Cavity (p>0.05, R%=0.11), Ground (p<0.05, R?=0.31), Parasitic
k(p<0.05, R?=0.57), Stem (p<0.05, R2=0.20), Wood (p>0.05, R°=0.01). y
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Figure 3. Correlation of log-transformed genera abundance and percent impervious surface )
across six sampling sites. Agapostemon (p>0.05, R°=0.02), Augochlorella (p<0.05, R?=0.28),
Bombus (p<0.05, R?=0.11), Ceratina (p>0.05, R2=0.09), Halictus (p<0.05, R?=0.21),
\Lasioglossum (p<0.05, R?=0.26). y
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Figure 2. Correlation of log-transformed nesting guild abundance and percent forest cover across
six sampling sites. Cavity (p>0.05, R?=0.06), Ground (p>0.05, R%=0.09), Parasitic (p<0.05,
\RZZO.B), Stem (p>0.05, R%=0.04), Wood (p>0.05, R2=0.02). )
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Figure 4. Correlation of log-transformed genera abundance and percent forest cover across six
sampling sites. Agapostemon (p>0.05, R%?=0.04), Augochlorella (p<0.05, R%=0.41), Bombus
(p>0.05, R?=0.09), Ceratina (p>0.05, R°=0.04), Halictus (p<0.05, R°=0.30), Lasioglossum
\(p<0.05, R2=0.20). y

Discussion & Conclusion

All nesting guilds had a negative or neutral relationship between abundance and increasing
impervious land cover. Similarly, all nesting guilds had a positive or neutral relationship between
abundance and increasing forest cover. This suggests that all nesting guilds have a generally similar
relationship to proxies of urbanization.

The observed decline of parasitic bees in response to urbanization may be an early indication of
decline in the wild bee community (Sheffield et al., 2013). However, this warrants an assessment of
parasitic bees over time to rule out a rearrangement of abundance relative to urban ecosystems
versus an ongoing decline of urban parasitic bees.

The six most abundant genera, excluding Bombus, were less abundant with increasing impervious
land cover. The trend with Bombus is inconsistent with other ground-nesting bees.

The six most abundant genera, excluding Bombus and Ceratina, were more abundant with increasing
forest cover. Although not statistically significant, the trends with Bombus and Ceratina are
Inconsistent with other ground-nesting and stem-nesting bees, respectively.

Nesting guilds generally decline in relation to increasing urbanization, but analysis by genus or
species may be necessary to fully understand changes within the wild bee community in response to
urbanization.
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