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EXECUTIVE SUMMARY: Growers who are interested in attracting alternative pollinators, 

such as native bees, face a major challenge - the specific habitat requirements for many native 

bee species are unknown. The National Agroforest Center estimates that 70% of native bee 

species nest in the soil yet the soil properties that facilitate nesting activities are poorly 

understood. Our project is working to identify the soil properties that promote the activity of 

ground nesting bees in the Willamette Valley-- a highly productive region of Oregon. We expect 

that enhancing ground nesting bee activity in agricultural fields will increase yields in crops that 

benefit from pollination by native bees, such as blueberries and red clover. The results of this 

work will provide an economic benefit to growers in the form of soil habitat recommendations 

for increasing pollinator activity and subsequent crop yield. Our research will also provide a 

framework for future endeavors that seek to boost the activity of ground nesting pollinators that 

are native to a given region, which will represent economic, environmental, and scientific 

benefits to growers, scientists, and our society as a whole. 

 

OBJECTIVES: This project is bridging research with applied science to address two questions - 

 

What soil properties promote ground nesting bee activity? How can soil properties be used to 

construct and enhance habitat for native bee pollinators in Oregon’s agricultural systems? 

 

In doing so, we will achieve two overarching objectives: 

1. Determine the specific soil conditions required to promote ground nesting bee activity in 

agricultural landscapes within the Willamette Valley. 

 

2. Design ground nesting bee habitats in crop fields to increase opportunities for pollinator 

activity using the soil properties identified by Objective 1. 

 

PROCEDURES: We established partnerships with several growers in the Willamette Valley 

including Airlie Hills Farm, Monmouth; Black Dog Lavender Farm, Corvallis; Horning Farms, 

Corvallis; Hyslop Crop Science Field Laboratory, Corvallis; and Organic Grower’s Farm, 

Corvallis. Several sites were monitored throughout the summer of 2017 for ground nesting bee 

activity. We also monitored two additional sites in urban parks including Bryant Park in Albany 

and Willamette Park in Corvallis. Airlie Hills Farm is located in a rural, agricultural setting in 

Monmouth. At the time samples were collected from Airlie Hills, crimson clover and Himalayan 

blackberry were growing. Black Dog Lavender farm, located in a rural setting, also had Crimson 

Clover, and lavender growing throughout the property. Horning Farms had numerous fields 



surrounding the sampling area growing a variety of crops, including squash and corn. The 

Hyslop Crop Science Field Laboratory has experimental plots established with crop research 

from Oregon State University. A small olive orchard near Dallas was also scouted for bee 

activity, which is a small acreage of rolling hills within a subdivision.  

We monitored sites for bee activity, catalogued bee nests, and collected soil samples that 

are being subsequently analyzed for pH, organic matter percentage, and soil type. At each site, 

soil samples were collected from bee nests and from soil without nest activity but in close 

proximity to the sampled nests. Air temperature, soil temperature, surrounding crops, weather, 

and time were also noted when collecting samples, observing nests, and monitoring and bee 

activity. Active bees entering nests were collected, photographed, archived, in combination with 

soil samples, and stored in Lybrand’s Landscape Pedology Laboratory. The species will be 

identified at a later date and archived with each respective site. 

Additional samples at each site will be collected throughout the year, during each season, 

to determine how precipitation, temperature, and other fluctuating factors impact the activity of 

the bees as well as the chemistry of the soil. Quantitative data such as pH, soil moisture, soil 

temperate, percent organic matter, degree of compaction, and water infiltration rates will be 

collected. In addition, more sites that have confirmed nesting bee activity will be added to the list 

of current sites to create a larger data pool in 2018. Additional data needed for this project 

includes particle size analysis to compare the mapping accuracy of the NRCS (Natural Resources 

Conservation Service) to determine the soil texture.  

We established a partnership with Hyslop Crop Science Field Laboratory and will be 

collaborating with the lab to design, develop, and construct experimental plots. Six plots will be 

constructed with contrasting types of soil materials and properties to attract native ground 

nesting bees. The six plot types will consist of 1) a silt loam soil with no slope, 2) a silt loam 

with slope, 3) pebbles over a silt loam without slope, 4) pebbles over a silt loam with slope, 5) a 

compacted silt loam with slope, and 6) a non-compacted soil with slope. As nests are built by the 

bees, emergence traps will be laid out over the nests to confirm the species present. The plots 

will be located near the edge of a crop field, where nests are generally found. The experiment 

will be deployed for a minimum of one year, but we are currently seeking funding opportunities 

that would extend the length of the experiment to span several growing seasons. We plan to 

present our findings and constructed plots at the Hyslop Field Day in addition to presentations 

delivered to the scientific community as well as farmers, and residents. Our overarching goal is 

to provide habitat recommendations to growers that will increase ground nesting bee activity in 

agricultural systems to enhance crop pollination and agricultural yield.  

 

SIGNIFICANT ACCOMPLISHMENTS TO DATE: We connected with 5 farms in the 

Willamette Valley and monitored ground nesting bee activity from May-September 2017. 

Jennifer Fedenko, a biological research technician, was recruited to the project. Fedenko had 

extensive experience with soil sampling and analysis, but also underwent training with Rao on 

bee identification. Soils were collected from all sites from nesting areas and non-nesting areas.   

 

We began connecting with growers and members of the public in the local community by 

distributing a citizen outreach poster that presented our ongoing research and asked interested 

individuals to contact us if they identify locations of possible nesting areas that have yet to be 

discovered. We met with the entomologist for the Oregon Department of Agriculture, who is 



running the Oregon Bee Project, to initiate the possibility sharing data, identifying collected bee 

specimens, and collaborating on future research. 

 

We also negotiated for the analysis of several nest and non-nest soil sample by scientists at the 

Pacific Northwest National Laboratory. We identified the organic compounds in the two soil 

types using Fourier-transform ion cyclotron resonance (FT-ICR). An example of preliminary 

results from this work is presented in Figure 1 for reference.  

 

 
Figure 1. Organic compounds identified by FT-ICR in a) soil sampled from the upper 

millimeters of a bee nesting site and b) soil sampled from a non-nesting site.  

 

 

 

 

ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: N/A 

 

FUTURE FUNDING POSSIBILITIES: We submitted a letter of intent to AFRI’s Exploratory 

Research Program and plan to submit a full proposal if invited. Jennifer Fedenko, a recent 

graduate and biological research technician working on the project, became engaged with this 

subject as an avenue for graduate research. Jennifer developed her own independent proposal 

that she submitted to the National Science Foundation’s Graduate Research Fellowship Program. 

We are currently seeking that will fund Jennifer to continue on the project as a graduate student.  

 


