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EXECUTIVE SUMMARY

The Bee Integrated Demonstration Project teamed North Dakota beekeepers and 
farmers in an effort to employ multiple best management practices (BMPs) in the field 
and in the hives to improve honey bee health. 

Between 2017 and 2021, six farmer/beekeeper pairs participated in the North Dakota 
pilot project, implementing BMPs ranging from varroa mite scouting and control 
methods to planting perennial seed mixes to establish bee forage habitat. Pesticide 
handling, both among beekeepers for mite and disease control and among farmers 
working with treated seed and sprayers, was also emphasized.

AMONG THE PROMISING RESULTS WERE:
• Good use of planted foraging habitat by both honey bees and native bees,  

and an increase in the number of flower species visited by honey bees in the 
BMP colonies.

• Validation of the alcohol wash method of counting varroa mites in the field.

• Support for tech transfer by the Bee Informed Partnership staff.

• Publication of two peer-reviewed journal articles and several management 
resources for both beekeepers and farmers.

This document details 10 important lessons learned during the demonstration project. 

AMONG THE MOST VALUABLE WERE:
• Connection and communication are vital.

• Participants need support — encouragement and technical help.

• Season-long help is important.

• Multiple stressors require multiple approaches.

In 2021, elements of the Bee Integrated model were introduced to significantly 
different agricultural landscapes in Michigan, Iowa and Oregon. Opening new lines of 
communications between beekeepers and farmers was at the heart of the programs in 
each new state.

“I like the concept of showing farmers some different things  
they could do to help maintain sustainability — not only just for  

the honey bees, but for wildlife in general.” 

— Randy Verhoek, Harvest Honey, Baldwin, North Dakota



BEE INTEGRATED DEMONSTRATION PROJECT: LESSONS LEARNED 2017-2021 | PAGE 2

THE PROJECT
Launched in 2017, the four-year Bee Integrated Demonstration Project brought beekeepers 
and farmers together for a holistic approach to improve honey bee health. 

Honey Bees Under Threat
Across America, 22 to 37 percent of the nation’s honey bee colonies are lost each winter. That 
is twice the historical average. Primary risk factors associated with the high rate of colony loss 
include honey bee pests and diseases — notably the Varroa destructor mite, which weakens 
honey bees by sucking on their blood-like hemolymph and transmits viruses that cause 
diseases such as deformed wing virus — poor nutrition caused by the loss of high-quality 
forage, and exposure to pesticides.

Those risk factors are often addressed individually through varroa mite control efforts, careful 
pesticide handling, or habitat establishment. In many cases, beekeepers and landowners 
pursue their pollinator-boosting efforts independently. The Bee Integrated Demonstration 
Project introduced a holistic approach, teaming beekeepers and farmers, encouraging 
communication, providing technical support, and simultaneously implementing best 
management practices (BMPs) in the hive and in the field. 

The driving principle was multi-factor problems require multi-factor solutions.

Why North Dakota?
North Dakota is America's top honey-producing state and home to 485,000 honey bee 
colonies — about 17% of the nation's hives. Beekeeping is a $65.4 million business in 
North Dakota, and the seasonal movement of hives to pollinate crops from California to 
Florida means that the state's bees are closely tied to the rest of the country's colonies.

Also, 90 percent of North Dakota's land is in agricultural use. That makes it an ideal place 
to test the impact of changes in agricultural practices on honey bee health.

Major movements of 
migratory beekeepers
Major honey-producing states

ND

SD

CA

MT

WI

FL

TX

ME
OR ND

The Bee Integrated Demonstration 
Project engaged beekeepers whose 
operations ranged from 3,000 to 
more than 30,000 colonies. Those 
beekeepers operated in at least seven 
states, including North Dakota, South 
Dakota, California, Idaho, Nebraska, 
Mississippi and Texas. Farmers in the 
project collectively produced at least 
eight crops, including corn, soybeans, 
wheat, canola, field peas, sugar beets, 
pinto beans and alfalfa, and many also 
ran cow/calf operations.
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Project Design
The Bee Integrated Demonstration Project design was 
summed up as Pair, Support, Measure, Share. Project 
organizers with the Honey Bee Health Coalition paired 
each participating beekeeper with a farmer or farm 
couple on whose land their bees foraged for nectar 
and pollen. Each beekeeper established two yards 
for the study containing 40 to 60 colonies each — a 
benchmark yard in which they followed their standard 
practices, and a BMP yard in which they adopted the 
full suite of best management practices for colony 
management. Farmers planted two forage habitat seed 
mixes designed by the Bee and Butterfly Habitat Fund 
within one mile of their beekeeper partner’s BMP yard. 
Forage plantings ranged from five to nearly 40 acres.

In total, six beekeeper/farmer pairs participated in 
North Dakota between 2017 and 2020.

The beekeeper/farmer pairs were advised on best 
management practices for hive health, forage habitat 
establishment and pesticide handling. Four times a year, 
tech transfer teams from the Bee Informed Partnership 
examined 10 colonies in each benchmark and BMP 
bee yard. A U.S. Geological Survey (USGS) team at the 
Northern Prairie Wildlife Research Center evaluated the 
impacts of forage on the colonies, studying the activity 
of bees in the field as well as the amount, diversity 
and nutritional value of the pollen and nectar the bees 
collected in various environments. Beekeepers and 
farmers were surveyed in 2017 and 2018.

Participating beekeepers and farmers were encouraged 
to conduct a “job swap” as part of the project, giving 
each a chance to more fully appreciate the other’s job 
and concerns.

The first four years of the project focused on 
beekeeper/farmer pairs in North Dakota, where 
beekeepers typically establish bee yards near 
agricultural land to allow their honey bees to forage 
and provide an opportunity to harvest honey, treat their 
colonies for pests, and prepare them for the following 
year’s pollination contracts. In 2021, the Bee Integrated 
effort concluded in North Dakota while various aspects 
of the Bee Integrated concept were simultaneously 
introduced in Michigan, Oregon and Iowa.

Bee Integrated Partners
The Honey Bee Health Coalition 
(HBHC) conducted the Bee 
Integrated Demonstration 
Project with the help of a wide 
range of implementation and 
funding partners.

IMPLEMENTATION PARTNERS
Bee and Butterfly Habitat Fund

Bee Informed Partnership

Conservation Technology 
Information Center (CTIC)

Corteva Agriscience

Eastern Missouri Beekeepers 
Association

North Dakota Department of 
Agriculture

Syngenta

U.S. Geological Survey (USGS)

FUNDING PARTNERS
Almond Board of California

Bee and Butterfly Habitat Fund

Corteva Agriscience

Healthy Hives 2020 (Bayer 
CropScience)

National Honey Board

North Central IPM Center

North Dakota Department of 
Agriculture

North Dakota Outdoor 
Heritage Fund

Project Apis m.

Syngenta

Veto-pharma
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KEY OUTCOMES
Analysis of colony health, honey production, forage resources, and pollen gathered by honey 
bees in benchmark and BMP colonies provided an indication of the effects of the holistic 
approach to honey bee health. From a technical perspective, sample sizes were small and 
variables were abundant, so the data are considered demonstration figures rather than a 
scientific study. However, the evaluation provided several important perspectives, including:

• Honey bees in both the benchmark and BMP colonies prioritized similar plant 
species while foraging: Melilotus spp. (sweet clover), Brassica spp. (mustards) 
and Sonchus spp. (sow thistle). However, colonies in the BMP yards collected 
pollen from a greater diversity of plant species than did bees from the 
benchmark colonies in 2018, 2019 and 2020.

• Observations of foraging activity in 2018 revealed that Bee and Butterfly Habitat 
Fund (BBHF) seed mix plantings attracted significantly more managed and 
native bees than other land use types, including National Wildlife Refuge and 
Conservation Reserve Program (CRP) fields. In fact, BBHF habitat was visited 
three times more frequently than CRP fields by managed bees and eight times 
more frequently by native bees.

• The crude protein content of collected pollen — an indicator of nutritional value 
— was not significantly different in benchmark or BMP colonies. Crude protein 
levels peaked during the July and August collection periods.

• The USGS team used Bee Integrated data in the publication of two peer 
reviewed papers: Autumn Smart, Clint Otto, Alisa Gallant and Michael 
Simanonok (2021) Landscape characterization of floral resources for pollinators 
in the Prairie Pothole Region of the United States. Biodiversity and Conservation, 
30, https://doi.org/10.1007/s10531-021-02177-9 and Clint Otto, Larissa Bailey 
and Autumn Smart (2021) Patch utilization and flower visitations by wild bees in 
a honey bee-dominated, grassland landscape. Ecology and Evolution, Vol, 11, 
No. 17, https://doi.org/10.1002/ece3.8174.

• During the Bee Integrated Demonstration Project, tech transfer teams from the 
Bee Informed Partnership validated the alcohol wash method of counting varroa 
mites, demonstrating that its results were consistent with lab counts. 

• Though health indicators were similar between benchmark and BMP colonies, 
most participating beekeepers reported that information from the Bee Informed 
Partnership tech team was valuable.
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10 LESSONS LEARNED
As with any endeavor in beekeeping or farming, participants in the Bee Integrated 
Demonstration Project encountered situations that deviated from the plan. A drought in 2017 
interfered with the establishment of some of the forage habitat plots. Timings and treatments 
were not always on schedule. And data were not always as conclusive as organizers and 
participants had hoped.

Despite the challenges, program participants remained engaged and many important lessons 
came to light. Here are the 10 most valuable.

1. Connection is Vital
In 2018, the Bee Integrated participant survey revealed that farmers felt that identifying a partner 
beekeeper as a beneficiary of the habitat they planted was a critical motivation to adopt the on-
farm BMPs. In the same survey, the farmers noted that the results of the pollen sample studies 
were very important indicators that their efforts were paying off for their beekeeper partners.

Pete Berthelsen of the Bee and Butterfly Habitat Fund noted that farmers must be extremely 
motivated to succeed in establishing habitat. The process requires thorough field preparation, 
careful planting and several years of management. His observation over decades of working with 
landowners is that success is tied closely to strong motivation that goes beyond just a rent check.

“To see them talking to one another and working towards a common 
goal, which was the health of the land for the farmer and the health  
of the bees for the beekeeper, to see them finding common ground  

and trying to achieve, that was the best thing ever.”

— Anne Marie Fauvel, Bee Informed Partnership

2. Communicate Often
Staying motivated and maintaining the beekeeper/farmer connection requires frequent and 
detailed communication. 

Communication between busy beekeepers and just-as-busy farmers is often terse and focused 
on the cost of pollination services, the timing of sprays or a perceived problem. The Bee 
Integrated program demonstrated the value of communication. 

“They’re trying to protect their livelihood, and we’re trying to protect ours, and in situations 
like that, communication is all we have,” said Zac Browning, a beekeeper in Jamestown, North 
Dakota, in 2018. “When there’s relationships, then we’ve got a fighting chance.”

“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.”

— Zac Browning, Browning’s Honey, Jamestown, North Dakota
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3. Support Participants
Adopting BMPs can represent a big change in management, and a significant investment of 
time, resources and money for both beekeepers and farmers. In addition, practices such as 
establishing forage habitat — especially with perennial vegetation — require several years of 
sustained effort. Farmers need to know what to expect from their habitat plantings and often 
require technical support, and a bit of encouragement, through the rough times.

“It takes a little time and effort to get the plot established, but if you weren’t making any 
money on that ground in the past, it’s just a good decision — it’s just a win-win,” noted farmer 
Scott Krogstad of Hatton, North Dakota.

North Dakota farmers in the Bee Integrated Demonstration Project witnessed the challenges of 
establishing mixed perennial stands as two of the forage plots planted for the program in late 
spring of 2017 were hobbled by drought. Fortunately, the next year, the plots were home to 
twice as many unique blooming species than in the previous year — 66 species in 2018 vs. 31 in 
2017 — and in 2019, the forage habitat plantings hosted 47 unique species of flowering forbs.

Communication about bee health BMPs is just as important, noted Anne Marie Fauvel of the 
Bee Informed Partnership — and not just to the cooperating beekeepers, but also to the crew 
members who often have to change their routines to test the new practices.

“It takes a lot of effort, lots of input, a lot of follow-through,” Fauvel said — speaking both of 
implementing the BMPs and communicating with the people who need to change their normal 
routine to try them. 

”It takes a little time and effort to get the plot established,  
but if you weren’t making any money on that ground in the past,  

it’s just a good decision — it’s just a win-win.”

— Scott Krogstad, Hatton, North Dakota

4. Think Season-Long
The diversity of the forage habitats is vital to the overall mission of providing nectar and pollen 
sources when crop blossoms are scarce. As North Dakota beekeeper Joan Gunter noted, “you 
have an instant source the bees can go to for pollen and nectar, and it’s a great way to boost 
up your bee health.”

The benefits were captured dramatically in 2019, when the Bee Integrated Demonstration 
Project’s USGS research team documented that BMP honey bee colonies — located near three-
year-old habitat plantings — collected pollen from a greater diversity of species between mid-
July and mid-August, a period typically marked by a summertime dearth of blooming species.

“We learned just how far bees will travel for pollen. It’s amazing!”

— Rachel Wald, Farmer, Willow City, North Dakota
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5. Monitor Hives Carefully
The ebb and flow of varroa mite pressure follows seasonal patterns, but could be dramatic in 
both benchmark and BMP colonies. The careful observations of the Bee Informed Partnership 
technical transfer teams made it possible for beekeepers to respond to pest pressure, and also 
made it clear that even in colonies managed with BMPs, mite infestations could skyrocket after 
honey supers were removed in the summer.

Thresholds used in the Bee Integrated Demonstration Project were:

Colony Phase Acceptable Treatment Required

Dormant with brood <1% 1%

Dormant without brood <1% 1%

Population Increase <2% 2%

Population Peak <3% 3%

Population Decrease <2% 2%

6. Protect Bees AND Crops with Pesticide Stewardship
Bee Integrated technical support for farmers included instruction in the use of fluency agents to 
lubricate seed in planters and reduce dust-off of seed treatments. Other BMPs shared through 
literature, webinars and one-on-one contact included spraying at night and placing bees away 
from sprayed areas when possible. 

“For the pesticide best management practices, we actually [did] specific training with the 
farmers and the applicators,” said Keri Carstens, global regulatory strategy leader at Corteva 
Agriscience. “We [had] them come in for a special session ahead of planting season because 
we recognize that a lot of farmers have a need to use seed treatments on different seed 
products that they plant, so we want them to know how to do that in the best way possible.”

BMPs for mite control products in bees — including timing, handling and acaricide rotation — 
were also communicated to beekeepers.

“We recognize that a lot of farmers have a need to use seed treatments 
on different seed products that they plant, so we want them to know 

how to do that in the best way possible.”

— Keri Carstens, Global Regulatory Strategy Leader, Corteva Agriscience
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7. Multiple Stressors Require Multiple Solutions
Addressing any of the factors that affect honey bee health — including pests and diseases, 
poor nutrition and pesticide exposure — is a step in the right direction. But addressing all 
of them together promises a greater impact. Colonies infested by mites can maintain more 
strength if they have access to more nutritious and plentiful forage. Bees with reduced risk of 
exposure to pesticides can function more effectively and may better resist mite damage.

It proved difficult to confirm through a small-scale project, though. 

“When we looked at the habitat itself, my team can go out there and count flowers and bee 
utilization and show that they’re there — the habitat is great for the bees and we can see the 
bees using the habitat,” Clint Otto of the U.S. Geological Survey pointed out. “But if that 
habitat is small, it’s very challenging to be able to detect that effect at the colony level.

“There is emerging science showing that bee nutrition can help bees — both honey bees 
and wild bees — overcome the effects of pesticide exposure and overcome disease and 
pathogens,” Otto added. “It all starts with good habitat that can help tip the odds in the bees’ 
favor when they are presented with some other environmental stressor.”

“It all starts with good habitat that can help tip the odds in the bees’ 
favor when they are presented with some other environmental stressor.”

— Clint Otto, U.S. Geological Survey,  Jamestown, North Dakota

8. Data Collection Is Challenging, But Important
Several of the research efforts in the Bee Integrated Demonstration Project protocol yielded 
inconclusive results in comparisons between benchmark and BMP colonies. But the project 
demonstrated that beekeepers and farmers can track key indicators of colony strength and 
forage utilization. 

For instance, beekeepers can measure and record honey production, varroa and disease levels, 
overwintering survival rates, colony strength, and even the variety of colors of pollen collected 
in a pollen trap — an indication of source diversity.

Farmers can count the number of flowering species in their forage habitat, track the seasonal 
availability of blooms, and observe the number and species diversity of the bees and other 
pollinators that visit.

 “I learned through this project the degree to which the  
beekeepers appreciated gaining information about the  

performance of their colonies.”

— Clint Otto, U.S. Geological Survey, Jamestown, North Dakota
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9. Address Different Needs for Different Bees
Honey bees seek out abundant stands of blooms of the same species, noted Otto, while 
native bee species observed during the project favored the diverse plantings of the Bee & 
Butterfly Habitat Fund’s monarch seed mix. Planting forage habitat could help farmers minimize 
competition between managed and native bee populations, and species’ preferences for 
different types of forage could reduce the chance of disease transmission between honey bees 
and their wild neighbors. 

The project also demonstrated that marginal ground — which could be minimally profitable or 
even unprofitable to farm — could be used very effectively to provide bee forage.

“You can have a legume-rich mix for the honey bees,  
where abundant flowers are the name of the game, and a florally  

diverse mix of native forbs for the native bees.”

— Clint Otto, U.S. Geological Survey,  Jamestown, North Dakota

10. Adapt Bee Integrated to Different Agricultural Settings
Differences in both beekeeping and farming can make Bee Integrated a significantly different 
experience among states. In 2021, farmer/beekeeper pairs met in Michigan, Oregon and Iowa 
and adopted elements of the Bee Integrated program that fit their circumstances. 

For instance, in Iowa, which has few large-scale beekeepers and relatively few acres of bee-
pollinated crops, the emphasis was on establishing habitat on corn/soybean farms. The effort was 
an excellent fit with Iowa State University Extension’s existing programs to promote prairie strips 
and monarch butterfly habitat on farmland, as well as Corteva’s extensive trials of its own Corteva 
Grows pollinator habitat program around the company’s headquarters complex in Johnstown, Iowa.

In Oregon and Michigan, growers of bee-pollinated crops including blueberries, apples and 
cherries engaged in more focused conversations with the beekeepers they had worked with 
in the past, digging deeper into ways the farmers could aid in protecting and nourishing the 
honey bees that pollinated their fruit.

At Oregon State University, extension pollinator health specialist Andony Melathopoulos 
applauded the Bee Integrated program’s emphasis on communications, which he said 
complemented the state’s own efforts.

“It’s kind of demystifying and deescalating some of the concerns and kind of focusing in on a 
lot of big changes that can improve things 50 or 60 percent that everybody could agree to,” 
Melathopoulos said. “They’re not that hard, but in the midst of all the things that your brain is 
occupied with in farming and beekeeping, it’s hard to create a space to sort of see it.”

“...in the midst of all the things that your brain is occupied with in 
farming and beekeeping, it’s hard to create a space to sort of see it.”

— Andony Melathopoulos, Oregon State University



BEE INTEGRATED DEMONSTRATION PROJECT: LESSONS LEARNED 2017-2021 | PAGE 10

CONCLUSION
The Bee Integrated Demonstration Project faced challenges, ranging from drought 
to timing issues to just the fact that it centered around a handful of operations in the 
nation’s most densely concentrated population of managed honey bee colonies. But 
opening lines of communication between beekeepers and farmers emphasized the 
connection between beekeepers and farmers, noted Keri Carstens, global regulatory 
strategy leader for Corteva Agriscience in Johnstown, Iowa.

“I think a key part of this is we’re all part of agriculture. We are one agriculture,” 
Carstens said.

Another powerful outcome of the project: demonstrating that BMPs can work on a 
colony scale or a landscape scale, and showing the fit of pollinator habitat on the farm 
landscape.

“The real power in this was it was intended for outreach and demonstration to show 
others what’s possible,” said Clint Otto. “I think the important aspect of these pollinator 
plantings is that the culmination of a bunch of people working together would then 
make a landscape more hospitable or suitable for supporting our bee communities. 
A lot of landowners take pride in being able to grow these perennial crops to support 
bees. And that’s something you just can’t measure scientifically as an output metric in a 
bee colony: someone’s pride in actually growing good pollinator habitat.”

“I think a key part of this is we’re all part of agriculture.  
We are one agriculture.”

— Keri Carstens, Global Regulatory Strategy Leader,  
Corteva Agriscience
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RELATED RESOURCES
Bee Integrated Demonstration Project Online Resources: 
https://honeybeehealthcoalition.org/program/bee-integrated-demonstration-project/

Honey Bee Health Coalition Varroa Tools
Varroa Management Guide: 
https://honeybeehealthcoalition.org/wp-content/uploads/2018/06/HBHC-Guide_Varroa_
Interactive_7thEdition_June2018.pdf

Varroa Management Decision Tool: 
https://honeybeehealthcoalition.org/varroatool/

Varroa Management Bee Club Presentation (Downloadable Powerpoint): 
https://honeybeehealthcoalition.org/varroa-bee-club-program/

Varroa IPM Spreadsheet 
https://honeybeehealthcoalition.org/wp-content/uploads/2016/12/Varroa-Integrated-Pest-
Management_1-page-landscape_Nov-29-2016.pdf

Varroa Videos: 
https://honeybeehealthcoalition.org/resources/varroa-management/

Pollinator Preference Fact Sheet, U.S. Geological Survey: 
https://pubs.er.usgs.gov/publication/fs20203038

Soybean BMPs, Honey Bee Health Coalition: 
https://honeybeehealthcoalition.org/resources/soybean-best-management-practices/

Corn BMPs, Honey Bee Health Coalition: 
https://honeybeehealthcoalition.org/resources/corn-best-management-practices/

Canola BMPs, Honey Bee Health Coalition: 
https://honeybeehealthcoalition.org/resources/canola-best-management-practices/

The Beekeeper’s Role in Ensuring Honey Bee Health, Honey Bee Health Coalition: 
https://honeybeehealthcoalition.org/wp-content/uploads/2017/05/HBHC_beekeeper_flyer_v16.pdf

The Grower’s Role in Ensuring Honey Bee Health, Honey Bee Health Coalition: 
https://honeybeehealthcoalition.org/wp-content/uploads/2017/05/HBHC_grower_flyer_v9.pdf

North Dakota Pollinator Protection Plan, North Dakota Department of Agriculture: 
https://www.usda.gov/sites/default/files/documents/north-dakota-pollinator-plan.pdf

The Guide to Seed Treatment Stewardship, American Seed Treatment Association (ASTA) and 
CropLife America: 
https://seed-treatment-guide.com/

Protecting Honey Bees in Production Agriculture, National Pesticide Safety Education Center: 
https://npsec.us/cpam


