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Summary 
The goal of the Bee Integrated Demonstration Project is to demonstrate how honey bee health can be 
improved by using a portfolio of tools together in the same agricultural landscape to address the 
primary risk factors affecting bee health.  Specifically, this project will: 

• Demonstrate and evaluate the capacity of Honey Bee Health Coalition projects, tools and 
recommendations to enhance beekeeping in the agricultural environment by improving health 
outcomes for honey bees.  

• Demonstrate how existing best practices for forage and nutrition, crop pest control, varroa 
management, and farmer/beekeeper cooperation can be effectively combined and 
implemented into an integrated program. 

 
Bee Integrated launched in April 2017 with three farmer/beekeeper pairs that will participate for three 
years.  Three additional pairs joined at the start of 2018.  The project’s system of best management 
practices was implemented as planned on all six sites in 2018 (see table on next page for summary of 
achievements). Note: Some data from the 2018 season (beekeeper interviews; pollen analysis) are still 
forthcoming. 
 

Key results from 2018 include:  

➢ Significantly more managed and native bees were 

observed visiting Bee and Butterfly Habitat Fund 

plantings than other land use types, including 

CRP.  

➢ Double the number of unique species observed 

blooming in established habitat than the previous 

year: 66 in 2018; 31 in 2017.  

➢ In-hive colony health metrics, including varroa 

counts, were less consistent across individual 

sites than they were in 2017.   

➢ Averaged across all operations, colonies in BMP 

yards were slightly larger than those in 

benchmark yards during all four observations 

throughout the year.   

➢ The project’s first major public event was held in 

August.  The three-day field tour hosted in 

collaboration with the Entomological Society of 

America was attended by roughly 50 people.  

➢ Farmers consistently reported in year-end 

interviews that participating in the project has 

been well worth their time and effort.  Identifying 

a partnering beekeeper as a potential beneficiary 

was a critical motivator for BMP adoption.  

Yellow sweet clover and alfalfa blooming on a Bee Integrated farm. 
June, 2018 
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Major 
Initiatives 

Year 1-2 Achievements 
Upcoming activities and 

deliverables 

 1. Pollinator 
bee forage 
improvement 

• Habitat planted on 6 sites in ND (2 new; 1 previously 
planted in 2017; 3 new in 2018).  

• USGS site visits for habitat transects and pollen 
collection are complete for 2017 and 2018. All 
observations were completed as planned.  Pollen ID 
complete for 2017 and underway for 2018. 

• Complete pollen ID from USGS for 
2018. 

• Closely monitor sites for 
management in spring 2019.  

 2. Varroa mite 
control 

• Each beekeeper met four times in 2017 & 2018 with 
Bee Informed Partnership’s Tech Transfer teams for 
varroa mite monitoring and treatment.  

• For project’s third year, first 
varroa mite monitoring and 
treatment for all six sites in spring 
2019, followed by three more 
visits. 

 3. Crop pest 
control 

• Orientation and crop pest management training 
completed in April 2017, led by CTIC, Syngenta, 
DuPont and ND Dept of Ag. Second training in spring 
2018 led by ND Dept of Ag and Corteva. 

• Annual survey for 2017 and farmer interviews in 2018 
captured how practices were implemented and 
identified improvements for training for 2019. 

• Complete beekeeper interviews 
on 2018 season to collect their 
feedback on implementation of 
crop pest control BMPs.  

 4. Job swaps 
➢ Farmers have completed job swaps, joining their 

partnering beekeepers and USGS to install pollen traps 
and hive scales.  

• Completing outstanding job swaps 
in 2019.  

 5. Overall 
project 
measures  

• Participant survey administered and summarized for 
2017; farmer interviews completed and summarized 
for 2018.   

• Colonies successfully tracked through annual migration 
for 5/6 beekeepers.  

• Drafted 2018 annual report – waiting to finalize with 
outstanding data. 

• Administering annual beekeeper 
interviews for 2018. 

 6. External 
outreach and 
communications 

• August 2018 field tour with ESA with 50 participants; 
event highlights featured through newsletters and 
Entomology Today.  

• Bee Integrated video produced and shared through 
newsletters and at Entomological Society of America 
event; to be showcased at additional winter events. 

• Project communications plan was launched in August 
2017 with a webpage, interactive online presentation, 
factsheet, press release, newsletter.  Visit the following 
site for these and the video: 

http://honeybeehealthcoalition.org/beeintegrated 

• Public acknowledgement of HH2020 funding – in 
presentations, factsheets, and web information  

• Planning underway for Summer 2018 field day 

• Presentations at winter national beekeeping and crop 
production meetings 

• Winter 2019 
presentations/events/promotion 

• Beginning to develop models to 
expand the Bee Integrated 
approach with partners.  

 

  

  

http://honeybeehealthcoalition.org/beeintegrated
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Participating Farmers and Beekeepers 
With the addition of three farmer/beekeeper pairs, for a total of 6 pairs in 2018, the project more 

accurately represents the variability of farm and beekeeping operations in North Dakota including:  

➢ Farms raising at least eight crops—corn, soybeans, canola, field peas, sugar beets, pinto beans, 

wheat, alfalfa—often paired with cow/calf operations  

➢ Beekeeping operations ranging in size from 3,000 to over 30,000 colonies that provide contract 

pollination services, broker pollination contracts, and breed queens 

➢ Beekeepers who operate in at least seven states—North Dakota, South Dakota, Idaho, 

Nebraska, California, Texas, and Mississippi 

Participant Interviews 
“Bees are in trouble and their survival is important.  That’s all I knew…but I’ve 

learned a lot.”  --Harold Schulz, Bee Integrated Farmer 

To better collect feedback, 

participant interviews were utilized in 

2018 as opposed to the survey used 

in 2017. Farmer interviews have been 

completed; beekeeper interviews will 

be conducted later in Spring 2019.   

Key outcomes from farmer interviews 

included:    

➢ While farmers have had 

challenges and concerns along the 

way, they consistently say their 

participation in Bee Integrated is 

worthwhile and personally beneficial.  

➢ When considering ‘off-farm’ outcomes of the BMPs they are adopting, farmers are eager for 

indicators of whether they are impacting their neighbors—especially results from pollen 

samples intended to describe forage utilization by their partner’s bees.  

➢ Farmers generally consider planting habitat a good decision, though most viewed economic 

outcomes in simple terms of foregone crop yield until reminded about savings on input 

reductions (seed, fertilizer, herbicide, etc.).  

➢ Nearly all farmers have required ongoing technical guidance for the first couple seasons 

managing the habitat they planted.  Some prefer in-person visits.  

➢ While most farmers planted treated cash crop seed, only one reported meaningful adjustments 

to its handling as a result of the project.  

➢ Participating farmers rarely use foliar applications of pesticide but say that soybean aphid is the 

most likely pest to require one.  

➢ Farmers report benefiting from learning more about their partnering beekeeper’s operation but 

are still frequently unsure about when or why beekeepers visit yards on their land.  

A more complete summary of farmer responses is included as an appendix. 

Participating farmer, Dylan Wald examines his field shortly after planting a 
BBHF mix. 
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Habitat and Forage Improvement 
“We can see what was seeded, what ultimately grew, and what the bees are 

using.” –Clint Otto, US Geological Survey 

All six participating farmers have established pollinator habitat within one mile of their partnering 

beekeeper’s BMP yard. Each planting, or site, had two plant-mixes established: a “honey bee mix” and 

“butterfly mix,” both designed by the Bee and Butterfly Habitat Fund (BBHF).  The size of plantings 

ranges from five to nearly forty acres.   

USGS, Northern Prairie Wildlife Research Center (NPWRC; Clint Otto, Principal Investigator) led 

evaluations of the project’s forage component.  Major outcomes are described here; a full report is 

included as an appendix. 

 

 

Floral Density Estimates 
NPWRC conducted floral-resource assessments on randomly established, fixed transects on each BBHF 

site. 

In 2018, NPWRC detected 66 unique species of flowering forbs in BBHF sites.  The most commonly 

detected species were alfalfa, kochia, sweet clover, lamb’s quarters, and Canada fleabane. 

In 2017, NPWRC detected 31 unique species of flowering forbs in the habitat farmers established on 

BMP sites.  The most commonly detected species were alfalfa, sweet clover, lacy phacelia, crimson 

clover, and bird’s-foot trefoil. 

 

 

 

 

Left: Bee Integrated implementation partners from US Geological Center, Bee and Butterfly Habitat Fund, and the Honey 
Bee Health Coalition.   Right: Bee and Butterfly Habitat Fund forage 
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NPWRC’s observations of other land use types found significantly more flower abundance on BBHF sites. 

The chart below reflects BBHF sites including but not limited to Bee Integrated sites. 

 

 

NPWRC also recorded the number of honey bees and native bees observed on each transect.  Compared 

to CRP, BBHF sites were visited three times more frequently by honey bees and nearly eight times more 

frequently by native bees.  
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Pollen Nutrition Analysis 
NPWRC worked with beekeepers to operate pollen traps on two colonies in each yard, both BMP and 

benchmark. Pollen samples were collected at six periods between June and September. 

As an indicator of nutritional value, NPWRC analyzed the collected pollen for percent crude protein.  No 

significant differences between BMP and benchmark sites were found.  

 

Pollen Identification 
DNA analysis of the pollen that will describe the relative abundance of the bees’ diet came from species 

included in the BBHF mixes is currently underway for 2018 samples.  

In 2017, pollen identification showed that colonies in both BMP and benchmark yards prioritized similar 

species while foraging.  However, despite the enhanced habitat established on BMP sites representing 

less than 0.01% of the forage area available there, those colonies collected pollen from a greater 

diversity of plant species. 
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2017 Pollen Identification Results 

 

 

Varroa Mite Control 
“This is a good opportunity for beekeepers to understand different mite 

treatments and figure out how to implement them in their operations.” –Garett 

Slater, Bee Informed Partnership 

Beekeepers managed varroa mites in their BMP yards according to the Coalition’s “Tools for Varroa 

Management” guide.  The Bee Informed Partnership’s Tech Transfer teams advised beekeepers on 

managing mites according to the guide’s recommendations in BMP yards but provided no guidance in 

benchmark yards.  Beekeepers were asked to manage mites in their benchmark yards as they ordinarily 

would, provided that they followed the label of any treatments used there.  

To measure mite populations and document overall colony health BIP—and in BMP yards, the 

beekeepers—sampled the same 10 colonies in each yard four times:  

1. May-June: Shortly after yards were established in North Dakota and before honey supers were 

added 

2. August: After honey supers were removed 

3. Late September: following varroa treatment, to determine effectiveness 

4. January: Before colonies were sent into almonds as a final indicator of colony conditions and 

survivorship.  
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In addition to conducting mite counts in the field, BIP teams also recorded a set of observations 

intended to describe colony health.  Major outcomes, averaged across all six sites, are described here; 

tables with results from individual sites are included as an appendix.  

 

 
 

 

Varroa Mite Counts 
Beekeepers and BIP’s Tech Transfer team reported unusually high mite pressure in 2018.  Mite 

populations averaged across all sites are shown below.  There was significant variation in results 

between individual operations.  Mite counts conducted in the field closely matched lab results. 
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2018 mite populations were inconsistent with those recorded in 2017; 2017 results are recapped below: 

 

 

Other Pests and Diseases 
BIP teams also noted indications of several other common pests and diseases.  No consistent differences 

were found between BMP and benchmark yards. 

 

Crop Pest Management 
“We recognize that a lot of farmers have a need to use seed treatments, so we 

want them to know how to do that in the best way possible.”—Keri Carstens, 

Corteva Agriscience 

North Dakota’s Pollinator Plan was the primary best 

practice for the project’s crop pest management 

component.  In June 2018, the project hosted a 

training for project participants in Jamestown, ND.  The 

training included a review of the Pollinator Plan and 

ASTA’s seed treatment stewardship guide, and a visit 

of a BBHF site established at the USGS center.  

The primary outcome metric of this component was 

the number of pesticide exposures confirmed through 

review by North Dakota’s Department of Agriculture; 

however, no suspected exposures were reported.   
Clint Otto (USGS), Scott Krogstad (farmer), and Jason Conrad 
(beekeeper) at the USGS center's BBHF planting. 
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Farmer responses during annual interviews underscored the importance of having multiple 

conversations about safely managing crop pests in order to see meaningful adoption of BMPs.  While all 

farmers expressed a desire to safely manage pests, few implemented the entire set of recommended 

practices acknowledging that it will take time to make a more complete adjustment. 

In addition, the farmer interviews (described above) documented farmer practices regarding crop pest 

management; the insights from these interviews informed the training for project year 2019. In March 

2019, the project hosted a webinar for project participants that provided specific guidance on seed 

treatment stewardship, using Fluency Agent as a planter lubricant, and soybean aphid management. 

 

Colony Health Indicators 
USGS and BIP each collected information on indicators of general colony health. 

Colony Size 
During each observation, BIP teams reported the number of frames in each colony covered by adult 

bees.  This indicator of colony size is especially important to beekeepers who pursue pollination 

contracts because larger colonies command a better price.  On average, BMP colonies were slightly 

larger at the time of all four observations, though there was significant variation between individual 

results.  
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Differences in colony size observed in 2018 were smaller than they were in 2017: 

 

 

Brood Pattern 
The Bee Informed Partnership assigned colonies observed a qualitative score that describes the quality 

of the brood pattern.  This score between one and five (five being best) is an indicator of overall 

colony—and especially queen—health.  
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Colony Survivorship 
During each sampling period, BIP documented any colonies dead or likely soon to be among the ten 

colonies monitored in each yard.  The project’s original work plan also called for a documenting 

mortality for entire yards during the final observation in January.  The 2017 pilot season raised several 

questions about objectively measuring colony mortality (e.g. if two weak colonies are combined, does 

that count as one loss? Two losses? Two half-losses?). 

To better describe how these health measures fit each operation, questions have been added to the 

annual beekeeper survey asking beekeepers to share their own assessments of health and performance 

of each of their yards.  Beekeepers will describe the proportion of their colonies from each yard they 

consider to have achieved their goals for the year, acknowledging that goals may vary between 

operations (e.g. contract pollination, selling packages or queens). 

 

Project Outreach 
“I think [Bee Integrated] will raise awareness and inform 

further research and policy decisions.  It’s just a good 

idea to promote bee health.” –Zac Browning, Bee 

Integrated beekeeper 

 In August 2018, the Honey Bee Health Coalition and the Entomological 

Society of America’s Plant-Insect Ecosystems Section co-hosted a three-

day field tour in North Dakota to showcase the Bee Integrated 

Demonstration Project and its partners along with other collaborative 

efforts to study, develop, and promote solutions impacting pollinator 

health.  

The 2018 tour, called “Collaborative Approaches for Pollinator Protection 

and Productive Agriculture,” was built on the success of a 2017 

pollinator-focused field tour organized by ESA P-IE. The 2018 tour 

brought together roughly 50 people from 16 states and Canada. 

Participants included beekeepers, farmers, researchers, apiculturists, 

regulators, students, and representatives of beekeeping and commodity 

crop associations, chemical agriculture corporations, seed 

companies, conservation nonprofits, research agencies, and 

universities.  

A summary video for Bee Integrated produced during the tour is 

available on the Coalition’s website: 

https://honeybeehealthcoalition.org/bee-integrated-

demonstration-project/  

A full article on the tour is included as an appendix.  

 

Above: Example of pollen collected by USGS 
researchers.   Below: Field tour participants visit a 
Browning Honey Company honey extraction 
facility 

 

https://honeybeehealthcoalition.org/bee-integrated-demonstration-project/
https://honeybeehealthcoalition.org/bee-integrated-demonstration-project/
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About 
The Bee Integrated Demonstration Project brings together beekeepers and producers to show how a 

suite of best practices can be implemented together in agricultural landscapes to support honey bee 

health. This innovative strategy provides a blueprint for supporting pollinator health across North 

America. The project pairs beekeepers and farmers to apply best management practices, with support 

and monitoring from technical experts.  

Bee Integrated is a project of the Honey Bee Health Coalition, which brings together beekeepers, 

growers, researchers, government agencies, agribusinesses, conservation groups, manufacturers, and 

consumer brands to collaboratively implement solutions that will help to achieve a healthy population 

of honey bees while also supporting healthy populations of native and managed pollinators in the 

context of productive agricultural systems and thriving ecosystems. 

 

 

To learn more about Bee Integrated, visit http://honeybeehealthcoalition.org.  

 

 

http://honeybeehealthcoalition.org/
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Blue: Implementation partners; Green: Project Funders. Bee Integrated is a project of the Honey Bee Health Coalition. 
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Appendix 1: Farmer Interview Summary 

Bee Integrated Project—2018 Participant 
Interview Summary 
Prepared by: Mike Smith, CTIC 

In response to difficulty collecting responses to a participant survey in the project’s pilot year, the Bee 

Integrated project executive committee chose to instead collect participant feedback on the 2018 

season via individual interviews.  This report summarizes responses from the Bee Integrated project’s 

farmer participants: three who joined in 2017 and two responding on their first year with the project.  

Key outcomes 

• While farmers have had challenges and concerns along the way, they consistently say their 

participation in Bee Integrated is worthwhile and personally beneficial.  

• When considering ‘off-farm’ outcomes of the BMPs they are adopting, farmers are eager for 

indicators of whether they are impacting their neighbors—especially results from pollen 

samples intended to describe forage utilization by their partner’s bees.  

• Farmers generally consider planting habitat a good decision, though most viewed economic 

outcomes in simple terms of foregone crop yield until reminded about savings on input 

reductions (seed, fertilizer, herbicide, etc.).  

• Nearly all farmers have required ongoing technical guidance for the first couple seasons 

managing the habitat they planted.  Some prefer in-person visits.  

• While most farmers planted treated cash crop seed, only one reported meaningful adjustments 

to its handling as a result of the project.  

• Participating farmers rarely use foliar applications of pesticide but say that soybean aphid is the 

most likely pest to require one.  

• Farmers report benefiting from learning more about their partnering beekeeper’s operation but 

are still frequently unsure about when or why beekeepers visit yards on their land.  

 

Why did you choose to join, or continue participating in, the Bee 

Integrated project?  

All five farmers interviewed mentioned a potential benefit to their partnering beekeeper as a major 

motivation for participating.  Two of the five previously had little or no contact with their partnering 

beekeeper which suggests that assigning a ‘face’ to the beneficiaries of BMP adoption could be a critical 

motivator.   

Three farmers who raised soybeans near their partners’ bee yards expressed curiosity about how 

neighboring bees may have impacted soybean pod set and resulting yields.  They are willing to share 

yield maps and interested in research into how pollinators and other beneficial insects affect commodity 

crop production.  
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The farmers shared an enthusiasm for bringing wildlife to their land.   Those who hunt appreciated 

finding more pheasants and deer.  In addition, at least three farmers have informally shared stories of 

butterflies, game birds, and even a bear making use of their habitat.  

Was your habitat worth the effort you put into it this year?  

Because establishing the habitat required their most hands-on involvement, all farmers interviewed 

seemed to consider that their most significant involvement with the Bee Integrated project.  

Despite dry conditions in the spring of 2017 and the usual first year challenges faced by those who 

joined in 2018, all five farmers interviewed considered their decision to plant habitat a good one.  One 

farmer who joined in 2018 overlooked a residual herbicide application in the previous season which 

prevented most planted species from establishing on his site.  He remains committed to establishing 

pollinator habitat as a practical alternative to cropping that ground.   

That optimism would not likely have been maintained without repeated contact with the Bee and 

Butterfly Habitat Fund (BBHF) and project staff. Without access to reliably timely guidance through BBHF 

and occasional in-person site visits, it seems likely many participating farmers may have reconsidered 

their decision to provide habitat or participate in the project more generally. Four of the five contacted 

project staff at least twice in 2018 with questions and concerns.   

Some farmers were more comfortable with “remote technical assistance” than others. For example, one 

farmer texted photos of marestail in his habitat early in the summer.  BBHF responded promptly with 

reassurance that marestail was common in second-year plantings but stopped short of definitively 

identifying the plant based solely on photos.  While the farmer expressed appreciation, he remained 

concerned and ultimately requested that project staff deliver samples to the local extension agent for 

definitive identification. 

Farmers with the other four sites that did provide significant forage were eager for an indicator of 

whether their partners’ bees utilized it.  Distribution of bee visitation and pollen analysis results to 

project participants will be important in enabling them to see the outcomes of establishing forage. 

Absent that, those four reported seeing bees in the habitat and considered that a motivating indicator of 

its value.  

Economics of adopting BMPs 

The foremost economic consideration of participating farmers has been the revenue from the land they 

planted to pollinator habitat.  BBHF has offered a special land rental incentive to Bee Integrated 

participants.  The only farmer to decline that payment is transitioning into retirement, but responses 

from other farmers suggest that rent may only be necessary as an initial push—not a permanent 

subsidy—on certain acres.   

Five of the project’s six farmers chose land for their pollinator habitat that was otherwise difficult to 

crop—highly erosive, too saline, oddly shaped, or too dry.  While most were initially concerned about 

the cost of the seed (despite not paying for it themselves), those interviewed report that taking land out 

of production has been either revenue neutral or positive.  Even after discussing rent, it is worth noting 
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that many farmers had to be reminded about savings on inputs (seed, fertility, herbicides) before 

reporting a positive economic outcome.  

How did you adjust your foliar crop pest protection practices for this 

project?  

North Dakota experiences relatively low mid-season insect pest pressure and as a result, no participating 

farmers reported using foliar applications of pesticides or fungicides.  However, the four who currently 

grow row crops reported they were definitely willing to follow the ND Pollinator Plan’s guidance to 

contact neighboring beekeepers before any foliar application.   

Farmers consistently report soybean aphids as the most likely pest which would require a foliar 

application.  While there has not been significant aphid pressure during the project period, it may be 

worthwhile to offer farmers specific guidance on safely managing the mid-season pests they are most 

likely to encounter, possibly at the 2019 spring meeting for participants. 

How did you adjust your use of treated seed for this project?  

Only one of the five farmers interviewed reported significant adjustments in his handling of treated seed 

because of his participation in Bee Integrated.  The adjustments he reported were consistent with 

recommendations from Corteva’s presentation and ASTA’s guide for seed treatment stewardship:  Filling 

the planter away from field edges, not shaking the dust remaining in seed container, re-fitting the seed 

tender spout, and carefully disposing of leftover treated seed.  Encouragingly, this farmer reported using 

these practices across his entire operation saying that the adjustments were “not a hassle; just planning 

ahead.”   

This farmer and one other also chose to plant untreated soybeans in the field adjacent to his partner’s 

bee yard.  Another farmer planted untreated, non-GMO beans adjacent to his partner’s yard.  While 

economics (e.g. access to a non-GMO market) were motivators, both farmers reported intentionally 

choosing fields adjacent to their partnering beekeepers’ yards for their trails with untreated beans.  

Few farmers remembered receiving—much less reading—the seed treatment stewardship guide.  The 

fact the two who reported management adjustments were motivated by the opportunity for access to 

premium markets suggests that increased encouragement/incentive may be necessary for broader 

adoption of BMPs.  

 

Collaboration with partnering beekeeper 

All farmers interviewed reported a positive relationship with their partnering beekeepers. Similarly, all 

farmers who participated in a ‘job swap’ report that learning more about their partnering beekeepers’ 

operation has been beneficial.   

None of the farmers interviewed were especially clear on when or why the beekeepers would establish 

yards, move yards, or have crews visit yards on their land.  Two reported scrambling with last minute 

adjustments to accommodate their partnering beekeeper.  No farmers voiced particular objections to 
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the beekeepers’ activity, though it seems at least three of the five would have appreciated more 

communication with their beekeeper.   

Encouragingly, farmers consistently enjoyed being part of the project and said they had benefited from 

learning more about the beekeepers’ operations.  However, they were not generally aware of 

beekeeper plans in advance, which suggests building comradery is only a critical first step.  Because 

many commercial beekeepers in North Dakota observe informal “territories,” farmers and landowners 

frequently interact with one and no more than a handful of beekeeping operations.  By contrast, 

commercial beekeepers frequently run yards across enough land that they interact with several land 

owners and operators.  That fact may couple with the universal uncertainty of weather between seasons 

resulting in a daunting task for beekeepers intending to keep partnering farmers informed of their plans.  

It may be worthwhile for this project to consider developing guidelines or possibly even a 

communications tool that could help beekeepers quickly inform farmers and landowners of their plans. 
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Appendix 2: Habitat and Forage Results 
Bee Integrated Demonstration Project: USGS Progress Report, April 09, 2019 

 

Submitted to Julie Shapiro, Keystone Policy Center 

 

USGS, Northern Prairie Wildlife Research Center (NPWRC; Clint Otto, Principal Investigator) 

is performing pollinator forage research for the Bee Integrated Demonstration project, with 

support from the Keystone Policy Center. This report outlines progress made on the part of 

NPWRC from 1 April 2018 to 1 April 2019.   

 

“These data are preliminary or provisional and are subject to revision. They are being provided 

to meet the need for timely best science. The data have not received final approval by the U.S. 

Geological Survey (USGS) and are provided on the condition that neither the USGS nor the U.S. 

Government shall be held liable for any damages resulting from the authorized or unauthorized 

use of the data.” 

 
Floral Density Estimates (treatment/Best Management Practices (BMP) sites only – six sites in 2018) 

In 2017, NPWRC partnered with the Keystone Policy Center to conduct a pilot study to quantify the 

impacts of habitat plantings on honey bee health and forage.  Results from this pilot study were used to 

design a larger sampling effort in 2018.  In 2018, NPWRC staff sampled six Bee and Butterfly Habitat 

(BBH) plantings that were within one mile of Bee Integrated Demonstration apiaries in central North 

Dakota.  Each planting, or site, had two plant-mixes established: “honey bee mix” and “butterfly mix.”  

Both mixes were designed by the Bee and Butterfly Habitat Fund.  NPWRC conducted floral-resource 

assessments on randomly established, fixed transects on each BBH site. Four transects were established 

at each site; two in the butterfly mix and two in the honey bee mix.  Along each 20-m transect, NPWRC 

quantified the abundance of all flowering forbs within 1 m of the transect line.  In 2018, NPWRC 

detected 66 unique species of flowering forbs in BBH sites.  The figure below shows the most commonly 

detected species were alfalfa, kochia, sweet clover, lamb’s quarters, and Canada fleabane in 2018 across 

both mixes.   
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The figure below depicts flower-abundance data collected at the six BBH plantings sampled in 2018. NA 

depicts flower counts on transects that could not be reliably assigned to a particular seed mix.  Plant 

species without bars had <5 total flower counts.   
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In addition to quantifying flower abundance on BBH, NPWRC also quantified flower visitations made by 

honey bees and native bees.  The figures below depict the number of honey bees and native bees 

observed on flowers of specific plant species during transect searches.  NA depicts flower counts on 

transects that could not be reliably assigned to a particular seed mix.  
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2018 Field Challenges 

It was sometimes difficult for NPWRC staff to delineate where the two different mixes were seeded in a 

given field. Farmers did not have the mix boundaries marked and it was difficult for some farmers to 

recall where each mix was seeded.  NPWRC staff did their best to discern seeding-mix boundaries.  

 

The habitat planting for the Gunter-Wald site was difficult to locate, and it was unclear if seeding took 

place at the coordinates provided. NPWRC staff made multiple attempts to contact the landowner but 

were unsuccessful in reaching them.   For 2019, NPWRC should be notified of the specific area where 

the Gunter-Wald seeding took place.   

 

NPWRC was not notified when landowners would be initiating management actions on BBH. The 

practice of mowing had a significant short-term effect on flower availability, and therefore impacted the 

data collected by NPWRC.  Moving forward, it would be useful for landowners or Bee Integrated 

leadership to notify NPWRC staff prior to initiating management actions on BBH plantings.   

 

Pollen Analysis and Colony Productivity 

In early June – July 2018, NPWRC deployed 2 

pollen traps and 1 digital scale at 12 apiaries 

(6 Best Management Practices, 6 

Benchmark) to monitor colony pollen 

foraging and productivity (see photo).  With 

assistance from participating beekeepers, 

pollen samples were collected every other 

week from June – Sept.  Hive scale data 

were downloaded during periodic site visits 

throughout the growing season.  In Dec. 

2018, NPWRC submitted 83 pollen samples 

for DNA identification to collaborators at the 

USGS Leetown Science Center in West 

Virginia.  The Government shutdown of 

2018 – 2019 delayed the expected delivery date, but routine progress is being made on the pollen 

samples as of April 2019.  Ultimately, this analysis will answer the question of what portion (relative 

abundance) of the bees’ diet comes from species included in the BBH mix, though not necessarily what 

portion of their diet comes specifically from the habitat planted for this project. This analysis will also 

provide information about the overall diversity and relative abundance of the plant species upon which 

the bees are foraging.   

In addition to identifying pollen, the relationship between the quality and quantity of bee-collected 

pollen is also being explored.  Each sample of bee-collected pollen is being analyzed for crude protein.  

Analyzing crude protein will allow NPWRC to test the hypothesis that pollen collected from colonies in 

A beekeeper involved with the Bee Integrated 

Demonstration project stands next to honey bee 

colonies fitted with pollen traps and digital scales. 

Photo: Clint Otto 
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BMP apiaries has higher protein levels and is more nutritious for honey bees. The colonies in BMP 

apiaries collected an average of 48.9 g of pollen per 72-hour trapping event, while colonies in 

Benchmark apiaries collected an average of 49.7g. The average percent crude protein was 21.7% and 

22.1% for BMP and Benchmark colonies, respectively.    

 

The graphs below show the total weight and crude protein levels of bee-collected pollen collected 

during 6, 72-hour, pollen-trapping events, across 12 apiaries.  
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NPWRC was asked to compare honey bee colony productivity metrics between BMP and Benchmark 

apiaries. In June – July 2018, NPWRC deployed a digital scale underneath a single honey bee colony in 

each BMP and Benchmark apiary and recorded colony weight every 15 minutes from June through early 

September.  Hive scales allowed NPWRC staff to track real-time nectar collection in honey bee colonies.   

The figure below shows weight gain in a honey bee colony situated within 1.5 km of a BBH planting on 

July 18, 2018.  The yellow shaded region corresponds to sunrise and sunset times. 

  

 

The figure below shows the average daily weight change (pounds) for colonies in BMP and Benchmark 

apiaries.     
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NPWRC will continue work to quantify the effects of engineered habitat on honey bee colony forage and 

productivity as described in our agreement with the Bee Integrated Demonstration project.  Thank you 

for your support!  Please contact Clint Otto (cotto@usgs.gov, 701-253-5563) if you have questions.  

  

mailto:cotto@usgs.gov
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Appendix 3: Colony Observation Results 

 

 

 

Site BMP Bench BMP Bench BMP Bench BMP Bench BMP Bench

SW-MN 11.80 12.90 9.20 7.35 7.80 6.40 Lost Lost 9.60 8.88

MU-MN 11.50 9.20 13.10 11.70 13.80 10.30 6.60 7.05 11.25 9.56

KD-MN 14.40 11.20 11.40 13.60 11.70 14.00 7.10 7.60 11.15 11.60

AC-MN 8.50 10.80 14.70 11.90 13.60 9.10 8.85 5.90 11.41 9.43

EH-MN 12.90 13.90 10.60 10.90 9.25 9.45 7.25 7.15 10.00 10.35

KN-MN 13.80 14.40 7.36 7.80 8.40 9.30 5.10 6.33 8.67 9.46

Average 12.15 12.07 11.00 10.54 10.76 9.76 6.98 6.81 10.22 9.79

Average

Average Frames of Bees

Pre Super Supers Removed Post Treatment Post Pollination

Site BMP Bench BMP Bench BMP Bench BMP Bench BMP Bench

SW-MN 2.20 3.30 2.81 3.13 2.10 2.40 Lost Lost 2.37 2.94

MU-MN 3.60 4.15 3.15 2.90 1.00 2.36 2.25 2.85 2.50 3.06

KD-MN 3.80 4.45 2.94 3.25 3.11 2.35 3.20 3.40 3.26 3.36

AC-MN 3.75 3.70 3.15 3.15 2.93 2.44 2.95 2.50 3.19 2.95

EH-MN 4.15 3.75 2.88 2.83 3.25 3.08 3.00 3.68 3.32 3.34

KN-MN 3.80 2.95 2.20 2.89 2.20 2.15 2.00 2.60 2.55 2.65

Average 3.55 3.72 2.85 3.03 2.59 2.42 2.68 3.01 2.92 3.04

Average

Average Brood Pattern

Pre Super Supers Removed Post Treatment Post Pollination

Site BMP Bench BMP Bench BMP Bench BMP Bench BMP Bench

SW-MN 3.75 1.65 3.84 2.58 2.20 2.01 Lost Lost 3.26 2.08

MU-MN 0.47 0.03 1.75 0.61 2.17 2.46 0.13 0.06 1.13 0.79

KD-MN 0.14 0.18 3.63 3.44 1.00 1.57 0.03 0.30 1.20 1.37

AC-MN 1.08 0.37 1.00 11.18 1.77 3.37 0.23 0.56 1.02 3.87

EH-MN 0.81 0.24 2.56 3.50 0.18 0.17 0.03 0.00 0.90 0.98

KN-MN 0.61 0.34 3.80 2.37 1.50 0.30 1.13 0.51 1.76 0.88

Average 1.14 0.47 2.76 3.95 1.47 1.65 0.33 0.28 1.43 1.59

Average

Average Mites via Lab

Pre Super Supers Removed Post Treatment Post Pollination
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Site BMP Bench BMP Bench BMP Bench BMP Bench BMP Bench

SW-MN 3.83 2.60 2.20 1.63 Lost Lost 3.02 2.12

MU-MN 1.63 0.63 2.17 2.43 0.13 0.07 1.31 1.04

KD-MN 3.63 3.43 1.00 1.57 0.03 0.21 1.55 1.74

AC-MN 0.80 11.20 1.77 2.67 0.23 0.48 0.93 4.78

EH-MN 2.57 3.30 0.17 0.17 0.03 0.00 0.92 1.16

KN-MN 3.45 2.37 1.50 0.30 1.15 0.53 2.04 1.07

Average 2.67 3.92 1.47 1.48 0.31 0.26 1.48 1.89

Average

Average Mites via Field Count

Pre Super Supers Removed Post Treatment Post Pollination
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Appendix 4: 2018 Field Tour Review 

Honey Bee Health Coalition and 

Entomological Society of America visit North 

Dakota for Hands-on Exploration of 

Pollinator Health 

Posted October 10, 2018 by Dana Query  

Participants say field tour inspired, broadened 

understanding, and promoted collaboration

 

In August 2018, the Honey Bee Health Coalition (Coalition) and the Entomological Society of 

America’s Plant-Insect Ecosystems (ESA P-IE) Section co-hosted a three-day field tour in North 

Dakota to showcase the Bee Integrated Demonstration Project and its partners along with other 

collaborative efforts to study, develop, and promote solutions impacting pollinator health. 

This summer’s tour called “Collaborative Approaches for Pollinator Protection and Productive 

Agriculture,” was built on the success of a 2017 pollinator-focused field tour organized by ESA 

P-IE. This year’s tour brought together roughly 50 people from 16 states and Canada. 

Participants included beekeepers, farmers, researchers, apiculturists, regulators, students, and 

representatives of beekeeping and commodity crop associations, chemical agriculture 

corporations, seed companies, conversation nonprofits, research agencies, and universities. 

https://honeybeehealthcoalition.org/
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North Dakota was chosen because it is the top honey-producing state and the epicenter of the 

beekeeping industry in the summer. Plus, 90 percent of the state’s land is used for agriculture, 

mostly in the form of commodity crops. 

The tour began in Bismarck on August 13 with presentations from state agriculture officials 

about the commodity crop and beekeeping industries in North Dakota. 

State apiary inspector Samantha Brunner spoke about intense competition for resources as 

suitable honey bee forage in the state has halved in the last 20 years while the number of honey 

bee colonies has more than doubled and continues to rise. This has negatively impacted both 

honey bee and native pollinator populations. Brunner also shared an online map that allows 

pesticide applicators to input when they plan to spray and automatically notifies nearby 

registered beekeepers. While some sprays have proceeded unchanged, she said, the tool has 

made it easier for conscientious applicators to coordinate with beekeepers. 

“Those doors of communication have been blown wide open,” she said. 

Also that evening, North Dakota State University (NDSU) professor and extension entomologist 

Janet Knodel presented on insect pests in North Dakota crops. 

Over the next two days, participants visited a U.S. Geological Survey research center, explored 

Bee and Butterfly Habitat Fund forage plantings, heard about how the Bee Informed Partnership 

helps beekeepers use the Coalition’s Tools for Varroa Management Guide, learned about the 

North Dakota Pollinator Plan, and toured a commercial honey processing plant. The tour’s final 

stop was a research site shared by NDSU and USDA Agricultural Research Service scientists 

who investigate sunflower pollination and other managed and wild bees. 

https://apps.nd.gov/ndda/mapping
http://beeandbutterflyfund.org/
https://beeinformed.org/
http://keystone.us10.list-manage1.com/track/click?u=5461780613c767b969ae49f97&id=31f1d6921d&e=153a6f39e8
https://www.usda.gov/sites/default/files/documents/north-dakota-pollinator-plan.pdf
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The tour highlighted the Coalition’s Bee Integrated Demonstration Project, which pairs farmers 

and beekeepers, helps them implement best practices, and encourages them to communicate and 

coordinate efforts to promote pollinator health. Many of the Coalition-member organizations on 

the tour have helped implement or fund the Bee Integrated Demonstration Project since its start 

in the spring of 2017. Several tour stops featured the project’s partners and practices, including 

those related to forage, varroa mite control, crop protection, and beekeeper-farmer collaboration. 

Tour participants visited two farms where the landowner had set aside area to plant forage 

designed specifically for honey bees, monarch butterflies, and other pollinators; the forage also 

provides benefits to a broader range of wildlife species. In each case, landowner and the 

beekeeper using the land also had increased their communication and gained a better 

understanding of their challenges and shared goals. 

One of those sites participates in the Bee Integrated Demonstration Project. Landowner Harold 

Schulz, who partnered with beekeeper Randy Verhoek for the project, said he grew up in the 

1930s and ’40s on the farm he showed participants. 

https://honeybeehealthcoalition.org/bee-integrated-demonstration-project/
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“I didn’t realize what kind of trouble the bees were in,” he said. He was happy to help the bees 

and thrilled that other animals, including white tail deer and pheasants, have also been using the 

10 acres of pollinator habitat he planted on his 220-acre property. He plans to maintain the 

pollinator acreage indefinitely. 

One participant captured the group sentiment around seeing the Bee Integrated Demonstration 

Project in action when he said the Schulz Farm stop was a culminating experience and that now 

the goal was to build interest in the project’s ideas and replicate its success. 

On the tour’s final day, commercial beekeeper Zac Browning praised the efforts of the 

landowner and the farmer who had maintained pollinator forage around his apiary. 

“They’ve recognized that this here was not the best farmland, but it has the potential to be terrific 

land for bees and pollinators and even for water and soil health,” Browning said. 

He added that communication has helped farmers and beekeepers find common ground and work 

toward solutions. 

“They’re trying to protect their livelihood, and we’re trying to protect ours, and, in situations like 

that, communication is all we have. When there’s relationships then we’ve got a fighting 

chance,” he said. 

Most participants traveled roughly 250 miles together on a bus and were able to network and 

share insights between Bismarck and Fargo. 

In surveys after the tour, 

participants wrote they were happy with how much they gained. Knodel said, “I really enjoyed 

meeting everyone and hearing about their pollinator efforts in other areas.” Another participant 

wrote, “I was encouraged to see the landscape stewardship practices being used to improve 

pollinator health as a response to declining pollinator numbers in recent years.” University of 

Utah entomology graduate student Tien Lindsay said, “My most valuable take away was it is not 

about one versus the other. More can be done if we take the time to collaborate and understand.” 
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Another participant, Chad Boeckman, a research scientist at Corteva Agriscience, wrote, “I was 

struck by the factors that ultimately drive landowners to take action, despite those landowners 

having a great respect and appreciation for conservation.” He said he would love for tour 

participants, as well as partner organizations working on pollinator health, to explore these 

factors (summarized in key takeaways, below) in more depth and find ways to make it easier for 

landowners to take action that benefits pollinators. 

Several themes and key takeaways emerged from the tour: 

• The value of habitat: Participants noted the impact of seeing and hearing about 

pollinator habitat loss as well as seeing examples of pollinator forage and habitat in the 

field. Speakers emphasized dramatic landscape changes over the last 20 to 30 years that 

have reduced forage for pollinators through changes in agricultural and other land use. 

Participants also experienced firsthand various examples of pollinator forage and habitat 

in the field, observing the variety of flowering plants visited by managed and native bees 

as well examples of various forage management strategies. 

• Farmer motivations to plant habitat: The tour highlighted that personal outreach, an 

interest in wildlife and/or pollinator conservation, opportunities to use marginal farmland 

for other purposes, and access to seed and technical assistance all help contribute to 

landowners’ interest in and ability to plant habitat. Tour participants were interested in 

further exploring these and other factors that attract landowners to habitat and pollinator 

forage programs and make it easier for landowners to participate. 

• Commercial beekeeping challenges: Speakers and tour participants highlighted 

challenges facing commercial beekeepers including: Reduced habitat and forage; 

Increased resource competition as beekeepers have concentrated in geographic areas, 

especially in North Dakota; Increased difficulties managing and treating varroa mite 

infestations; Increased economic pressure to provide pollination services that involve 

stressors such as long-distance travel and exposure to other colonies, which increases the 

risk of the spread of pests and diseases. 

• Collaboration: Participants were thrilled to physically see the results of long-term 

partnerships and emphasized the need to encourage and incentivize farmer-beekeeper 

communication and coordination, continue to grow and develop relationships and 

partnerships, promote collaborative models and replicate their successes, and find more 

opportunities to close gaps between people and organizations working on different 

aspects of the same pollinator health issues. 

• Inspiration: The tour was a source of hope and positivity for many. Participants said 

they were inspired and uplifted by the positive impacts of collaboration and 

communication; interest in honey bees and healthy productive ecosystems; practices 

intended to help pollinators that also benefit water and soil quality, ecosystem diversity, 

and other environmental goals; and land stewardship and care for bees, plants, and 

wildlife. 

• Understanding: Participants said experiential learning helped increase their knowledge 

and understanding of the impact of agriculture, beekeeping, and environmental 

stewardship practices in North Dakota on the rest of the country and the world; 

innovations and ground-breaking efforts in North Dakota; research implications for 



35 
 

practical and industrial applications; changing land uses and habitat impacts; and 

incentives and barriers to change practices for farmers, landowners and beekeepers. 

  

About the Field Tour Hosts 

Among four sections within the Entomological Society of America, the Plant-Insect 

Ecosystems (P-IE) section is the largest, constituting roughly 39 percent of ESA members, and 

includes entomologist working on crop protection, host plant resistance, plant pathology and 

vectors, biological control, and pollinators. The P-IE section established a Pollinator Initiative in 

2015 with the goal of providing technical educational materials to members and to leverage this 

knowledge to the public, media, policymakers, and other key stakeholders. The ultimate goal is 

for P-IE to become a lead national expert organization for the dissemination of such knowledge 

by the end of the decade. To help achieve this goal, the P-IE section sponsored a 2017 field tour 

in Mississippi about pollinator health and integrated pest management, and the 2018 field tour 

builds on the previous tour’s success. 

The Honey Bee Health Coalition is facilitated by Keystone Policy Center and brings together 

beekeepers, growers, researchers, government agencies, agribusinesses, conservation groups, 

manufacturers and brands, and other key partners to improve the health of honey bees and other 

pollinators. Its mission is to collaboratively implement solutions that will help to achieve a 

healthy population of honey bees while also supporting healthy populations of native and 

managed pollinators in the context of productive agricultural systems and thriving ecosystems. 

The Coalition is focusing on accelerating collective impact to improve honey bee health in four 

key areas: forage and nutrition, hive management, crop pest management, and communications, 

outreach, and education. 

 


