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• While there is no evidence of significant variation in bee and non-bee 
abundances between years, they differ significantly between weeks.

• Non-bee pollinators differ from bees in abundance trends and provide 
ecological services not fulfilled by bees (Schowalter 2018), therefore, 
non-bees may be uniquely important for maintaining plant 
populations.

• Monitoring both bee and non-bee insect pollinators provides a more 
complete view of potential changes in pollination and overall 
ecosystem health.
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• Non-bee insect pollinators are more abundant earlier in the season 
and may be important pollinators of early blooming plants.

• A decline in either pollinator group could leave a portion of the 
season’s plants with diminished pollination.              
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Results

Figure 2: Average bee and non-bee abundance per year. Two factored repeated measures ANOVA 
shows no significant change in abundance between years (F4,59 = 2.21, p = 0.08). There is no 
evidence bee and non-bee abundances are not covarying (interaction: F4,59 = 0.66, p = 0.62).

• Bee and non-bee abundances lack a significant trend from year to year.

• Abundances remained relatively stable.

• Non-bees peak in early summer while bees are more abundant in late 
summer.

• Weekly abundances differ significantly though total seasonal abundances 
are similar.
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Figure 3: Average abundance of bees and non-bees over five years at every two weeks throughout 
the sampling season. There is a significant effect of time on abundance (F14,739 = 6.83, p < 0.001; 
repeated measures ANOVA) and significant interaction between pollinator type (F14,739 = 20.16, p < 
0.001; repeated measures ANOVA).

Introduction
• Non-bee insect pollinators provide pollination services similar to bees 

when the number of visits and productivity per visit are both 
considered (Rader et al. 2016).

• Non-bee insects also provide services to plants unfulfilled by bees such 
as pest control and nutrient cycling (Sluijis 2020).

• Bees and non-bee pollinators may both be declining, however, non-bee 
insect pollinators may respond differently to ecological changes 
(Rhodes 2018).

• Non-bee insects could compensate for lost bee pollination or non-bees 
could decline simultaneously, compounding the loss (Hallet et al. 2017).

• In this pilot study, we compare bee and non-bee abundance trends over 
time to identify any similarities.

• Sampling occurred from April to October 2016-2020 at six sites across an 
urban to suburban gradient in Southeastern Massachusetts.

• Bees were collected as part of a larger study with pan traps and sweep 
netting (Popic 2013).

• Non-bees were inadvertently collected during sweep netting.

• Specimens were identified as bee or non-bee and quantified.

• Statistical analysis of bee and non-bee yearly and bi-weekly abundances 
was performed using two factor ANOVA with repeated measures.

Methods

Study Sites
Figure 1 and Table 1: Qualitative and quantitative data for each of the six urban and 
suburban sites alongside a map of their location in Plymouth County, Massachusetts, 
USA. 
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